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Bull. U, S. F. C. 1894. Notes on Two American Whitefishes. (To face page 1.) PLATE 1 .

COREGONUS HOYI (Gill). Hoifs Whitefish; “ Cisco;" "Moon-eye."

From a type specimen, 8 inches long, taken in Lake Michigan, off Racine, Wis., in 1870, at a depth of about 50 fathoms.

COREGONUS OSMERIFORMIS, sp. nov. "Smelt."

From a specimen, 10 inches long, taken in Seneca larke, N. Y.

COREGONUS PROGNATHUS, sp. nov. Long-jaw Whitefish; Long-Jaw; "Bloater."

From a female specimen, 15 inches long, tveigliing 17J- ounces, taken in Lake Ontario, off tVilsoii, N. Y., at a depth of 40 fathoms.



1 -NOTES ON TWO HITHERTO UNRECOGNIZED SPECIES OF AMERICAN
WHITEFISHES.

By HUGH M. SMITH, M. D.

There are seven described species of whitefish whose range embraces the basin of

the Great Lakes and which are more or less abundantly represented in the lakes

and streams of that region. These are the common whitefish {Coregonus clupeiformis),

the lake herring or cisco [C. artedi), the blackfin or blneliu whitefish (0. nigrijminis),

tlie tullibee or mongrel whitefish (C. tidlihee), the Mnsquaw Eiver or Labrador whitefish

{C lahradoricus), the menominee or round whitefish {C. quadrilateralis), and Hoy’s

whitefish or the moon-eye {G. hogi). Concerning the habits, movements, etc., of the

first two of these we have a fairly satisfactory knowledge, chiefly because of their

economic value, although tliere is yet much to be learned; but the published informa-

tion regarding the five remaining species is exceedingly limited and consists largely

of such observations as were recorded at the time the fish were first brought to public

attention.

This deficiency of information is due to the comparatively slight commercial

imjiortance of most of the fishes, to the small size of one, to the relative rarity of several,

and to the habit of two or three of frequenting the deepest water of the lakes where

they are least accessible to the fisherman and the naturalist; but the deficiency is

principally owing to the absence of biological surveys of the lake region and of

systematic fieldwork.

In 1891, while visiting the American shore of Lake Ontario in the interests of

the U. S. Commission of Fish and Fisheries, my attention was especially called to a

whitefish abounding throughout the lake and having considerable commercial value

in idaceSo which was well known to fishermen and residents along the lake shore and
designated by special names, but which did not appear to have received the notice of

icljuthyologists and was apparently different from any of the described whitefishes

inhabiting this lake. Full notes were taken regarding its abundance, liabits, size, and
economic importance, but no means were available for preserving specimens, without

which a satisfactory determination of the identity of the fish would have been

impossible. The following year a good working series of fresh specimens was sent

me from two localities in Hew York and the study of the fish was resumed, with the

valuable collections in the II. S. Hational Museum at hand for comparison. The
examination of the whitefishes in that institution has led to the conclusion that the

specimens in question from Lake Ontario represent an unrecognized species, and has

1
r. C. B. 1894 1



2 BULLETIN OF THE UNITED STATES FISH COMMISSION.

disclosed tlie existence of another related species inhabiting lakes in northern New
York that has not heretofore been regarded as distinct.

My studies of these fish liave been prompted and much aided by Dr. Tarleton H.
Bean, at whose suggestion, and that of Dr. David S. Jordan, president of Leland
Stanford Jr. University, whose opinion in the matter was solicited, the writer ventures

to call attention to the two fishes in question, to assign to them names, and to note

the features that distinguish them from a described species with which they have
both been identified, viz, Coregonus hoyi (Gill). Tlie opportunity will also be imi)roved

to record some original notes on the natural history and commercial importance of

one of these.

Figures of the two species regarded as new are presented, and, for purposes of

comparison, a figure of Coregomis hoyi is given.

Acknowledgment of assistance rendered tlie writer in the preparation of this paper

is respectfully tendei’ed to Prof. Barton W. Evermann, Dr. Theodore Gill, and Mr.
Barton A. Beau, in addition to Dr. Bean and Prof. Jordan.

COREGONUS OSMERIFORMIS, sp. nov.

Coregonus hoyi, Bean, Proc. U. S. Nat. Mus. 1882, 658 (Skaneateles and Seneca lakes, N. Y.);

Goode, Natural Hist. Aquatic Animals (Seneca Lake, N. Y.), plate only. (Not Argyrosomus

hoyi Gill).

Body elongate, slender, back not elevated, the greatest depth being considerably

less than length of head, and contained 5 times in body length. Head rather large,

4 in body, its width rather more than one-third its length; length of top of head 2

times in distance from occiput to dorsal; profile of head nearly straight. Mouth large,

the lower jaw projecting; maxillary contained 3 times in length of head, its posterior

edge extending to line drawn vertically through the anterior margin of pupil; mandi-

ble one-half the length of head, its angle under the pupil. Eye large, equal to snout, 4

in head. Gill-rakers long and slender, as long as eye, 55 in number, 35 below the angle.

Scales small, 83 in lateral line, 9 between dorsal origin and lateral line, 8 between

ventral origin and lateral line. Dorsal fin rather high, its height equal to four-fifths

depth of body and times length of base of fin; 9 developed rays; its origin nearer

base of caudal than snout; its free margin nearly vertical, straight. Veutrals long,

equal to height of dorsal, their length equal to three-fourths of distance from ventral

origin to vent; ventral origin midway between base of caudal and pupil; 12 developed

rays. Anal with 13 developed rays, the longest four-fifths length of base of fin. Pec-

torals with IG rays, longer than ventrals, one-sixth length of body. Teeth present

on the tongue. Color above grayish silvery, sides bright silvery, below white; tips of

dorsal and caudal dark. Brauchiostegals, 7 or 8. Length, 10 inches.

Habitat: Seneca Lake and Skaneateles Lake, New York. *

Etymology: Osmeriformis, from Osmertis, a smelt, and forma, form, shape; in

allusion to the general shape of the fish. It is known as “ smelt” in parts of New York.

The specimens on which this species is based are contained in the collection of the

U. S. National Museum
;
one specimen (No. 32162) is from Seneca Lake, New York, and

was collected by Prof. H. L. Smith in June, 1878; the other examjiles (No. 32165),

four in number, are from Skaneateles Lake, New York, and were forwarded by Mr.

J. O. Willetts in October, 1882. The foregoing description applies primarily to the

specimen from Seneca Lake. The exam^iles from Skaneateles Lake are 5 to 6 inches

long; they closely resemble the larger fish but have a somewhat longer head (3f or 3^
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in length), less depth (5^ in length), a rather larger eye (3^ to 3| in head), the top of

head contained If times in distance between occiput and dorsal origin, 2 to 6 fewer

scales in the lateral line, and with the dorsal origin rather nearer snout than base of

caudal.

This fish more closely resembles Goregomis artedi than it does any other known
whitefish. The chief points of similarity are the protracted lower jaw and the numer-

ous long gill-rakers. From G. artedi^ however, it differs in a number of important

features, among which the following may be mentioned:

(1) The general form of the two fishes is quite dissimilar, G. osmeriformis being

much more slender and compressed, with the greatest depth less than leugth of head,

while in G. artedi the depth is equal to or greater than head. The ratio of body

length to greatest depth is 3| or 4 to 1 in G. artedi and 5 to 1 in G. osmeriformis.

(2) The dorsal fin in G. osmeriformis is more posteriorly placed, beiug'nearer base

of caudal than snout; in G. artedi the dorsal origin is nearer snout than base of

caudal, or is situated midway between those points.

(3) In G. osmeriformis the mandible is longer than in G. artedi, being contained

twice in head in former and 2^ to 3 times in latter. The maxillary is also longer in

G. osmeriformis

;

its leugth is contained 3 times in head, while in the other species it

is contained 3^ times.

This fish differs from Goregonus lioyi as described by Jordan * (not as defined by
Milner t) in the following essential particulars:

(t) Goregonus hoyi, according to Jordan, belongs in the group of whitefishes char-

acterized by an included lower jaw (subgenus Goregonus), of which Goregomis cliipei-

formis is the tyiie; Goregonus osmeriformis has a lower jaw which iirojects considerably

beyond the upper even when the mouth is closed (subgenus Argyrosonms).

(2) G. hoyi has a somewhat elevated back and a relatively deep body (4^- in

length); in G. osmeriformis t\io, back is not elevated and the body is slender (5 in

length.) The general form of G. hoyi is that of a herring {Glupea)-, that of G. osmeri-

formis suj)erficially resembles a smelt (Osmerus).

(3) ISTumerous minor differences might be noted. In G. hoyi the developed anal

rays are fewer (10 instead of 13) ;
the scales are somewhat less numerous (8-77-8 instead

of 9-83-8)
;
the origin of the dorsal is nearer snout than base of caudal in G. hoyi and

nearer base of caudal than snout in G. osmeriformis-, the eye is contained 3v^ times

in head in G. hoyi, 4 times in G. osmeriformis.

This species was first brought to public notice by Dr. Tarleton H. Bean in an

article in the Proceedings of the U. S. National Museum for 1882, entitled “ Descrip-

tion of a species of whitefish, Goregomis hoyi (Gill) Jordan, called ‘smelt’ in some
parts of New York.” The paper is based on the specimens in the National Museum,
to which reference has been made. The example collected by Professor Smith is

described in detail, a table of careful measurements being appended. Eegardiug this.

fish Dr. Beau remarks:
*

The species is most closely related to C. artedi, hut differs from it and all other species known to

me in many important characters, which have been only vaguely indicated in most of the published

descriptions.

* Manual of the Vertebrates.—American Naturalist, 1875, p. 136.—Also, Jordan & Gilbert, Synop-

sis of the Fishes of North America.

tReport U. S. Fish Commission 1872-73, p. 86.
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Dr. Bean now regards this fish as distinct; be was never fully satisfied with the

identification of these specimens with C. hoy i, and so expressed himself some years ago.

The paucity of material, however, anu the somewhat indefinite or confused published

descriptions, to which he alludes in the paragraph quoted, deterred him from attempt
iug a final settlement of the question.

COREGONUS PROGNATHUS, sp. uov.

Argyrosomus hoyi, Miluer, Rej)t. U. S. Fisli Comm., 1872-73, 86. Outer Islaml, Lake Superior.

(Not Argyrosomus hoyi Gill.)

Body oblong, much compressed, back elevated, tapering rather abruptly toward
the narrow caudal iieduucle, the adult fish having a slight nuchal hump as in C.

clupeiformis-, greatest depth 3^- to 4 in body length. Head rather short and deep,

pointed, 4 to 4.|- in length; gi’eatest width half the length; cranial ridges prominent.

Snout straight, its tip on level wdth lower edge of pupil. Top of head 2 in distance

from occiput to front of dorsal. Mouth large and strong; maxillary reaching to oppo-

site middle of pupil, 2^ in head, length 3 times its width; mandible long, projecting

beyond upper jaw when month is closed, reaching to or beyond posterior edge of eye,

If to l-§ in head. Eye small, 5 in head, in snout, 1^ in iuterorbital space, in

suborbital space. Gill-rakers slender, about length of eye, 13 above and 25 below
angle. Adipose fin the length of eye, its width half its length. Narrowest part of

caudal peduncle contained nearly four times in greatest body depth. Dorsal rather

high, with 9 or 10 developed rays, the longest one-half longer than base of fin and

contained If times in greatest body depth, 3J times in distance between dorsal and
snout, and 1^ times in head

;
free margin slightly concave; origin midway between end

of snout and base of caudal; dorsal base opposite 9 scales. Anal with 10 to 12 devel-

oped rays; the longest ray equal to base of fin and two-thirds height of dorsal. Yeu-
trals as long as dorsal is high; their origin midway between anterior edge of orbit and
base of caudal. Ventral appendage short, covering about 3 scales. Pectorals as long

as ventrals. Scales rather large, about 75 in lateral line, 7 or 8 above the lateral line,

7 or 8 below the lateral line. Lateral line straight except at origin, where it presents

a rather marked curve. Sides of body uniformly bright silvery, with pronounced bluish

reflection in life; the back dusky, the under parts pure white without silvery color.

Above lateral line, light longitudinal stripes involving central part of scales extend
whole length of body. Fins flesh color or pinkish in life, the dorsal and caudal

usually showing dusky edges. Postorbital area with a bright golden reflection. Iris

golden, pupil black. Branchiostegals, 8. Average length, 15 inches.

Habitat: Lake Ontario, Lake Michigan, Lake Supeiior, and doubtless the entire

Great Lake basin, in deep water.
' Etymology: Frognathits, from npo, before, and yvddo?, javr, in allusion to the

projecting mandible. The fish is called “long-jaw” in lakes Michigan and Ontario.

This species is based on 8 specimens from lakes Sui^erior and Michigan in the

collection of the U. S. National Museum and 17 s]>ecimens from Lake Ontario in the

collection of the U. S, Fish Commission. The examples in the museum are as follows:

Seven from Outer Island, Wis., Lake Superior, collected by J. W. Miluer (catalogue

numbers 1057G and 35344), and one from Petosky, Mich., Lake Michigan, collected by
McCormick and Connable (catalogue number 23540). The fish in the possession of

the Pish Commission were received in the flesh in 1892. One lot, consisting of 11
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examples, was forwarded by Mr. John S. Wilson, of Wilson, Y., on April 20; the

other, containing 6 specimens, came to hand on June 12, and was sent by Mr. George

M. Schwartz, of Eochester, H. Y., at the solicitation of Mr. Frank J. Amsden, of the

same place. I also to refer to three examples now in the collection of the Fisli Com-
mission obtained by Dr. E. E. Gurley at Yine-Mile Point, Hew York, in June 1893.

This species is quite different from any other whiteflsh inhabiting the Great Lake
basin. It jnay be at once distinguished from all the whitelishes known to occur in

the United States by the general form of body combined with the very long lower

jaw, which is contained less than twice in the length of head and extends backward to

or beyond the posterior edge of orbit. It most closely resembles Coregonus laurettce

Bean, inhabiting northern Alaska, but is easily distinguished from that species by
its more elevated back, greater depth (3.} instead of 41), larger head (4 to 4^ instead

of 5 in body length), lai’ger mouth, longer maxillary {2}^ instead of 3^- in head), longer

mandible (If to Ig- instead of 2^- in head), larger scales, and a number of other features.

From the lake herring {Coregonus artedi), with which the fish has some affinities,

it differs in general form, greater dei)th, smaller eye, longer mandible and maxillary,

shai)e of head, rather larger scales, more contracted caudal peduncle, longer ventrals,

etc.

Dr. Bean has drawn my attention to the resemblance existing between this fish

and the Coregonus lucidus of Eichardson,* described from Great Bear Lake, Canada,

in 1836, and not again detected by ichthyologists until 1893. t The similarity consists

chiefly in the long lower jaw, the slender caudal peduncle, and the slight nuchal

enlargement. These features appear in the figure of C. lucidus in the work cited. The
plate is so faulty, however, and so often at variance with the text, that much reliance

can not be placed on it. The differences in the two fish, as determined by Eichard-

son’s not wholly lucid description, are, in Dr. Bean’s opinion, sufficiently marked to

establish their specific distinctness. Coregonus lucidus is described as having 88 scales

in the lateral line, with the thirty-third scale in the lateral series equidistant between

end of snout and base of caudal. The scales are thus more numerous than in C. progna-

tlius, and the position of the i^articular scale is widely different in the two fish. C.

lucidus has the ventrals longer than dorsal, and a ventral appendage eleven-twelfths

of an inch long in a fish 18 inches long. The ventrals in C. prognatlms are equal to

dorsal, and the appendage is very short, being less than half an inch long in a fish 15

inches in length. Both the maxillary and mandible are smaller in C. lucidus than in

the other si)ecies.

Notice of this fish was first published by the late Prof. J. W. Milner, by whom it was

identified with Coregonus hoyi (Gill). In the foregoing remarks on Coregonus osnie-

riformis attention was drawn to some of the characters of C. hoyi as understood by

Jordan. In order to clearly discuss the various points involved in the description of

the fish now under consideration and to show the error into which Milner fell, it is

necessary to make a further detailed reference to C. hoyi.

* Fauna Boreali-Americaua, part 3.

t See Article 3 in tlie present Bulletin, by Professor Gilbert, who writes under date of February 21,

1894: “My specimens of lucidus are from the type locality, and agree in most points with Richardson’s

description and figure. The lower jaw does not, however, project, and many other points

—

to some of

which you call attention—show abundant difference from j}ro(/nath us.”
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In 1870 the late Dr. P. R. Hoy, of Eaciue, Wis., brought to public notice two
apparently new species of whiteflsh, specimens of which were obtained while experi-

mentally dredging’ in Lake Michigan, about 16 or 20 miles off Eacine, in water from
60 to 70 fathoms deep. The fish were sent to the Smithsonian Institution and were
named Argijrosomus lioyi and Argyrosonms nigripinnis by Dr. Theodore Gill, who,
however, i^ublished no descriptions of them. In an important paper, entitled

“Deep-water fauna of Lake Michigan,” read before the Wisconsin Academy of Sciences

and printed in the Transactions of the Academy for 1870-72, Dr. Hoy recorded the

results of his researches and referred to the former fish as follows

:

The Argyrosomus hoyi Gill is the saiallest of the whitefish so far found in any of the Great Lakes,

it being only about 8 inches in length and weighing one-fourth of a pound. The moon-eye, as called

by the fishermen, is an excellent panfish, but its small size renders it unsuitable for market. Trout
devour large numbers of those little beauties, as they constitute a large share of their food. The
moon-eye is only found in water over 40 fathoms.

In a paijer by Prof. Milner, entitled “New Species of A rt/yrosowms and Core-

gonus,’’ printed in the Report of the U. S. Commission of Pish and Fisheries for

1872-73, Dr. Gill’s manuscript names, Argyrosonms hoyi and A. nigripinnis, are used.

Eeferring to the former, Milner remarks

:

The cisco of Lake Michigan, not to be coufomided with the cisco of Lake Ontario, is a fish fre-

quenting the deep waters. It is taken in considerable quantities, at depths of from 30 fathoms to 70,

and is the principal food of the salmon or mackinaw trout. Specimens were sent to the Smithsonian

Institution, in 1870, by Dr. P. R. Hoy, of Eacine, Wis., obtained in that vicinity, from which Dr.

Gill made diagnostic notes, and adopted the name Argyrosomus hoyi. In a list of species of Lake
Michigan, published in the Transactions of the Wisconsin Academy of Sciences, Dr. Hoj^ included Dr.

Gill’s manuscript name.

Miluer further states that iu 1871, while eugaged in work for the U. S. Fish

Commission, he collected numerous Sfiecimens of this species (locality not given, but

presumably Lake Michigan), which were lost in the Chicago fire. In 1872 he obtained

specimens in Lake Superior, oue of which, now in the H. S. National Museum (No.

10576), from Outer Island, Wisconsin, he describes in detail; the fish, which is llj

inches long, agrees perfectly with examples from Lake Ontario, a figure of oue of

which accompanies this paper. There is no doubt that the fish collected by Dr. Hoy,

for which Dr. Gill proposed the name Argyrosomus hoyi, are very difterent from those

which Milner had iu hand when he prepared the article mentioned. It seems strange

that in what purported to be the first published description of the fish Miluer should

not have consulted the specimens on which the species was based.

In a letter dated December 26, 1893, Prof. Jordan writes as follows regarding the

true hoyi and the fish described as such by Milaer:

It is evident that the hoyi of Gill is a very dift’ereut fish from the other, having no particular rela-

tion to it. The description of hoyi, iu the Synopsis, was taken from the specimen sent by Dr. Hoy.

I do not know whether any part of Milner’s account was mixed with it or not; I think not. The fish

Hoy sent has the lower jaw included, the snout decurved, rather short gill-rakers, and is, I think, a

typical Coregonus rather than an Argyrosomus. The other fish bears more or less resemblance to laurettce,

but is probably a ueAV species.

It will thus be seen that an interesting question of nomenclature, involving the

two species, is raised, and its settlement becomes necessary. It would seem that if

Milner’s use of the name hoyi iu tbe report referred to was the first appearance of the

name iu j)riut, it must be retained for the fish described by him, notwithstanding the

misapplication of Dr. Gill’s name.
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The first iirinted reference to the name lioiji was in the paper of Dr. Hoy, iire-

viously quoted, in the Transactions of the Wisconsin Academy of Sciences for 1870-72,

jmhlished in 1872. Ho description of the fish was given. The first use of the name
lioyi, accompanied by a description of the fish so named, appeared in an article by

Prof. Jordan, on the sisco of Lake Tipiiecauoe, in the American Hatnralist for March,

1875. While the description consists, for the most part, of a comparison between

lioyi and sisco, it is, in the opinion of Prof. Jordan, sufficient to retain the name for

that species, provided the principle of priority is not infringed. The question is

whether the use of the name Iwyi by Milner, applying, as it did, to a different fish

from that to which the name was attached by Dr. Gill, antedated the article by Prof.

Jordan, in Avhich the name was correctly employed. As bearing on this matter, the

following extract from an interesting letter from Prof. Jordan, dated December 23,

1893, may appropriately be quoted:

The name lioyi was given l»y Gill without description to the two little fishes from Racine. At the

same time I was at work on the sisco of Lake Tippecanoe and I wrote to Dr. Hoy to get me specimens

of sisco from Lake Geneva. In sending- these to me, in 1874, Dr. Hoy also sent me a specimen like

those he sent to Gill of the little lake moon-eye to \chich Gill gave the name of hoyi. Of my speci-

mens I published a short account in connection with sisco in the American Naturalist for March, 1875,

1). 136. This description was reprinted with other matter in the report of the fish commissioner of

Indiana for 1875. My little account, which is, however, long enough to hold the name of hoyi for the

s^jecies to which it refers, was the first printed reference to the species, so far as I know at this time.

In the U. S. Fish Commissioner's report for 1872-73, ostensibly issued in 1874, hut not coming into my
hands, as I find from my records, until some time after my jiaper was printed in 1875, Milner

described his fish from Outer Island. I noticed sometime ago that his description did not agree with

mine very well, but I presumed that he knew the fish of which he wrote and referred to the same one.

So far as I can see, if my description was really first, as I suppose, the name hoyi must go with type.

If, however, Milner’s paper comes first, then the question arises whether hoyi should go with Milner’s

fish or the fish Milner thought he had.*

Prof. Jordan’s surmise as to tbe date of issuance of the Fish Oonunission report

in question is borne out by all the information obtainable at this time. The report

was certainly not issued in 1874. The copy for some of the illustrations was not

submitted to the Public Printer until January 28, 1875, and the indications are that

the report was not printed before May or June, 1875. We are, therefore, justified in

continuing to associate with the name hoyi the fish for which Prof. Gill proposed that

designation.

* The type specimens of C. hoyi in the U. S. Natioual Museum (No. 8902), two iu number, are in a

poor state of preservation, and it is impossible, at this time, to determine the exact morphology of

their heads and fins. The accompanying figure of the species, based on these specimens, is therefore

possibly subject to slight corrections, although it agrees with Prof. Jordan’s description in the Amer-
ican Naturalist (1875) of an example of this fish then before him, sent by Dr. Hoy: Depth 44, head

4, eye 34. Lower jaw much shorter than in Argyrosomiis sisco, almost Coreyo?H(s-like in this respect.

Maxillaries stronger than in sisco, 2f in head. Mandible 2 in head. Distance from occiput to tip of
snout contained 1|- times in distance from occiput to dorsal origin. Scales in lateral line, 75. Depth
of body at vent 6f times in body length. Distance between vent and rudimentary caudal rays

times in length of fish. Head thickly j)unctate with small Idack dots. Scales with a peculiar rich

silvery color. Length rarely exceeding 7 inches.

Professors Jordan and Gilbert, in the “Synopsis,” give the following additional features of hoyi,

based on the example previously referred to: Body rather elongate, compressed, the back somewhat
elevated. Head rather long, intermediate in form between Coregonus and Argyrosomus. Mouth rather

large, terminal, the lower jaw evidently shorter than upper, even when mouth is open; tip of muzzle
rather bluntly truncate; maxillary reaching to opposite middle of pirpil; mandible extending to

posterior margin of inipil. Dorsal 10, anal 10.
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NOTES ON THE NATURAL HISTORY AND ECONOMIC VALUE OF COREGONUS
PROGNATHUS, WITH SPECIAL REFERENCE TO LAKE ONTARIO.

A few notes based on original observations and inquiries can be submitted regard-

ing the habits and importance of this fish; they relate chieliy to Lake Ontario, where
the fish is of considerable commercial value. The writer is indebted to the following

gentlemen for interesting information concerning the flsh, based on their personal

experience: Mr. John S. Wilson, Wilson, ]N. Y.
;
Mr. Charles H. Strowger, Mue-Mile

Point, hr. Y.
;
and Mr. B. E. Ingersoll, Oswego, hi. Y.

In a paper * on the fisheries of Lake Ontario, issued in 1892, the writer drew atten-

tion to this fish, but erroneously, although dubiously, referred to it under the name
Coregoims hoiji. In an earlier report,! relating to the fisheries of the Great Lakes in

1885, the fish under discussion was also mentioned by its common names, without any
attemirt to identify it scientifically.

COMMON NAMES.

There are at least ten common names given to this fish in Lake Ontario and Lake
Michigan. Some of these are of local application

;
others are quite generally employed.

In Lake Michigan, the most common name in present use is “long-jaw,” which is

heard along both sides of the lake, but most frequently in localities having steamers

enq:)loyed in the deep-water gill-net fishery. In places in this lake it shares with

6’. artedi the name “herring.”

In Lake Ontario this fish, whenever taken, is distinguished by the fishermen

from the other Coregoni, and has received numerous names in different parts of the

lake. In the eastern end, in Jefferson County, the name “ bloater” is in general use.

At Oswego and along the adjacent shores the name “long-jaw,” “bloater,” “bloater

whitefish,” “silver whitefish,” and “ Ontario whitefish” are employed. Mr. Ingersoll,

of Oswego, states that in the Hew York market the fish is called “ siscowet” or “cis-

coette,” a designation which has been transferred to afewplacfs on Lake Ontario. In

Hiagara County the names “long-jaw” and “cross whitefish” are in common use, the

latter exijressing the current opinion among some fishermen that the “long-jaw” is a

hybrid between the common whitefish and the cisco, or lake herring. Owing to the

relative scarcity of the latter and the abundance of the other whitefish at Wilson, in

Niagara County, some of the fishermen call the latter the “cisco,” although they

do not fail to distinguish it from the regular lake herring. Mr. Wilson states that

“long-jaw” is the name generally employed in that locality. This, it would seem, is

perhaps the most appropriate common name given to the fish.

The origin of the name “ bloater” or “bloater whitefish” can no doubt be traced

to the swollen appearance of the abdomen when the fish are brought up from deep

water, owing to tlie exiiansiou of the air bladder under the diminished xiressure near

or at the surface. All of the fresh specimens examined by me have had the apiiear-

ance of being greatly enlarged with ripe spawn, and the swimming-bladders were

found to be distended. Mr. Strowger states that in the few instances in which he has

noticed fish caught in comparatively shallow water there were no signs of bloating.

* Report on an Investigation of the Fi slieries of Lake Ontario. Bulletin U. S. Fisli Commission,

1890, p. 207.

t Review of the Fisheries of the Great Lakes. Report U. S. Coniinissiouer of Fish and Fisheries for

1887, p. 316
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SIZE, HABITS, ABUNDANCE, ETC.

The average length of the lish seems to be about 15 inches, although it reaches a

much larger size. lu the series of specimens at liand the females have a somewhat

greater length than the males, the averages being 14-96 inches and 14-40 inches, respect-

ively. The largest female is 15-25 inches long and the smallest male is 13-37 inches

long. The extremes of weight are 443 and 602 grams for females, and 402 and 473

grams for males, the averages being 508 and 447 grams, respectively.

The average weight of the flsh caught in Lake Ontario at the present time is about

1^ pounds. The smallest taken by the fishermen are under a quarter of a pound.

The largest of which a definite record has been obtained weighed 5J iiounds and was

caught off Wilson, N. T., as I am informed by Mr. Wilson, of that place. Mr. Strow-

ger, of Nine-Mile Point, has seen long-jaws that weighed upwards of 4 pounds and

has heard of some weighing as much as 6 xiounds. In recent years the use of small-

meshed gill nets has reduced the size of the fish taken. The range in weight of

marketable fish is now ^ of a iiound to 2 or 3 imunds.

The information at hand concerning the movements of the long-jaw whitefish iu

Lake Ontario goes to show the existence of a definite bathymetrical migration, which

depends chiefiy on the seasons and is well recognized by most of the fishermen. In

winter the fish are found in the deepest water of the lake, at a depth of 400 to 700

feet. Towards spring they begin to axiproach the shores, being taken at a gradually

decreasing depth until August, when they occur in water about 20 fathoms deep.

After this time they begin to work out toward the middle of the lake, and by the end

of November or the beginning of December they have reached a dejith of 45 or 50

fathoms. In the opinion and exiierience of Mr. Wilson and other fishermen of the

western end of the lake, the process of spawning then supervenes, after w^hichthe fish

retire to the deepest water, where the winter is spent. During the period of sxiawning-

the fishermen of Niagara County find that the fish are apiiarently more xilentiful than

at other times, the largest catches being then made; this is because the fish scattered

over large areas are drawn together by the reiiroductive instinct and resort to special

grounds, where they are found in more conqiact bodies.

There is a gravelly area off Wilson on which the fish congregate for the purposes

of spawning.

Concerning the siiecimens which Mr. Wilson forwarded, he states that they were

taken Aiiril 18 in water 50 fathoms deep. At that time of the year tlie schools are

usually more scattered than at other seasons and fewer fish are caught in a given

time in a given amount of netting. This dispersion seems to be due to the fact that

the fish are quite voracious after' their sojourn in the deep water and are obliged to

distribute themselves over a wider area iu order to secure the necessary supxily of

food.

Under date of May 17, 1892, Mr. Strowger writes that the first fishing boat to come
from the lake that season arrived on that day and had two bloaters, taken about 2

miles from the shore, inside the main schools, which are usually found in 80 to 100

fathoms of water off that iilace. One of the bloaters had rijie s^iawn, the other very

immature spawn-sacks. In the opinion of Mr. Strowger, this species probably has a

prolonged spawning period, extending over ihe entire year, a view which is plausible

enough and in harmony with the knoAvn habits of certain other salmonoid fishes iiihab-
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itiug deep water. At tlie same time, it is uo doubt possible, and even probable, that

most of the fish spawn in the early winter, like the common whiteflsh, as observed by
Mr. Wilson. The condition of the ovaries in the siiecimens sent in April by Mr.

Wilson indicates the completion of spawning some months before. The ova in the

7 examples examined were uniformly hard, white, and immature, and about one-

fortieth of an inchin diameter. In one specimen, 14^ inches long and weighing 531

grams, the ovaries were 5 inches in length and had a combined weight of 17 grams,

the left organ being considerably fuller and weighing grams.

Several of the specimens forwarded by Mr. Schwartz on June 13, 1892, which had
probably been caught about two days before, had fully matured spawn, which was
running when the fish were unpacked. One of these, 12 inches long, contained 2

ounces of ripe eggs and also many undeveloped ova of very small size, together with

a number of larger eggs that were apparently approaching maturity. The ripe eggs

were of a pale-yellow color, transparent, and one-sixteenth of an inch in diameter.

A careful computation indicated that this fish contained about 15,000 more or less

mature ova.

Off the entire shore between Stony Point and the Niagara River, wherever the

fishermen set their nets in deep water, the presence of an abundant supply of this

whitefish is disclosed. Taking the entire lake into consideration, the fish do not

show any marked fluctuations in abundance from year to year, and are now probably

as numerous as when the fishery began. Mr. Wilson remarks that appearances

would indicate that the fish are less numerous than formerly, but the fishermen think

this is not the case, as the fish now go in more scattered schools than in earlier years,

probably as a result of the scarcity of food on the regular feeding-grounds.

The largest single lift of which a record has been obtained was made by a crew of

Wilson fishermen in 1885; 2 men setting 9 pounds of netting (equivalent to about

140 rods) took 1,000 pounds of these fish in one day. The usual daily catch to a boat

is from 200 to 800 pounds.

Comparing the abundance of this whiteflsh with that of the lake herring, it is

interesting to observe that in some places at least, and probably generally, the

former is much more numerous. The most j)ointed information available relates to

the experience of the fishermen of Wilson; they often find the ciscoes on the same
grounds as the long-jaws, but they are very scarce now and appear to have been

affected, like the whiteflsh, by the advent of the long-jaws. Of the total quantity of

long-jaws and ciscoes annually taken there, the former reiiresent no less than 90 per

cent.

Very little definite information bearing on the subject of the food of this white-

fish can be given. It may be safely surmised, however, that it has substantially the

same food as the common whitefish, although its deep-water habits would no doubt

afibrd a different series of animal and vegetable food organisms
;
and its larger mouth

and more powerful jaws indicate a somewhat wider range of food than is iiossessed by

the common whitefish, in which respect it resembles Coregonus artedi. The digestive

tracts of the specimens at hand contain nothing, but this proves little, as an exami-

nation of fish stomachs, unless undertaken soon after the fish are caught, usually

fails to be satisfactory, as the intestinal and gastric juices continue their action after

the death of the fish and the stomach contents are often completely digested in a

short time. Mr. Wilson states, as a result of his personal observation, that the food
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of the long-jaws examined by him has consisted mostly of a small crustacean, resem-

bling a crab, with a soft shell. This is probably a ilysis.

One of the most interesting and important questions suggested by the presence

of this whitefish in Lake Ontario in large numbers is the relation which it may have

to the present scarcity of the regular whitefish. It is no doubt i^ossible that the

uninterrupted increase of this prolific fish during a long period of years might finally

have resulted in the depletion of the natural-food supply of the whitefish to such an

extent that the common whitefish, being munerically and physically weaker, were

forced to seek other feeding-grounds, which may have been much restricted and in

such situations that it was taken by man more easily than formerly, and so more

rapidly caught up. The exhaustion of the food would also affect unfavorably the

growth and survival of young whitefish. Mr. Wilson’s observations confirm this

theory; he states that the first year after the appearance of the long-jaws the

regular whitefish, which had been abundant, became very scarce, and at the present

time are so rarely taken as to be almost a curiosity, the explanation assigned by him

and others being that both fish fed on the same food, on the same grounds, and at

the same time.

In some of the specimens of this whitefish at hand parasites have been found, to

which reference may appropriately be made, although the uufamiliarity of the writer

with the subject precludes an entirely satisfactory discussion of the animals in ques-

tion. In the gill cavities of a number of the fishes received from Wilson, N. Y., iu

April, small crustaceans about one-half of an inch long, belonging to the order of

copepods, were discovered fastened to the gill arches and the under surface of the

opercle. Some of the parasites were sent to Prof. R. Ramsay Wright, of the biological

department of the University of Toronto, who has contributed extensively to the

literature of the parasites affecting fresh-water fishes; he courteously examined the

specimens and reported as follows

:

I should regard it as identical with the form described and figured by Kellicott (Proc. Amer.

Soc. Microscopists, 1878) as the gill herring-sucker, and named Achtheres oorpiilentus. He also figured a

Lernwopoda from the whitefish, but this agrees with Achtheres in the curved egg sacks, stalked sucker,

and form. It appears also to have some indications of segmentation iu the abdomen, which Leriuvopoda

ought not to have.

Among the matured ova expressed from specimens received iu June a consid-

erable number of trematode worms of the genus EcMnorhynclms were found. As the

usual habitat iu fishes of the numerous members of this genus is the intestinal tract,

it is not iH’obable that these parasites came from the ovary, althoitgh found among
the eggs.

COMMERCIAL IMPORTANCE AND FOOD VALUE OP THE LONG-JAW WHITEFISH.

Information is lacking to show that this whitefish has ever been a special object of

fishery or at present has any commercial importance, except in lakes Michigan and
Ontario, although it is probable that additional inquiries will disclose the fact that in

the other lakes the fish is caught in greater or less quantities, but is peihaps not gen-

erally distinguished from the closely related lake herring.

In Lake Ontario this is now one of the most important commercial fishes. At some
fishing centers it is more valuable than all other fish combined. It never approaches
near enough to the American shores to be caught iu seines or with any of the fixed

forms of apparatus, and is taken only in gill nets set at the bottom in deep water.
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Owing' to the fact that the fishermen and dealers rarely keej) records of the quan-

tities of different species caught or handled, only apiiroxiinate figures can be given,

showing the annual catch of this species in Lake Ontario. In the inquiry, during

which most of the accompanying notes were obtained, it was impossible to separate

the catch of this whitefish from that of the lake herring and other minor whitefishes,

about which less is known than regarding the long-jaw.” It may be stated, however,

that the approximate yield of this species in 1891 was 250,000 pounds, with a value

to the fishermen of $8,100. The catch of regular Avhitefish in the same year was
only 150,000 iiounds, worth $7,000. These figures of course apply only to American
fisheries.

Mr. Ingersoll, of Oswego, employs the steamer George H. Haselton in his business,

and, although the vessel is chiefly used to transport fish from the Canadian fisheries

of the Bay of Quinte and the Duck Islands, it is sometimes employed for short iieriods

in fishing with gill nets. In 1890 the aggregate catch of whitefish by this vessel was
as follows :

Species. Pound-s. Value.

2, 000

17, 500

$80

700

Total 19, 500 T'80

These figures illustrate the great relative abundance of the long-jaw, and are no

doubt typical of results to be obtained by deep-water gill-net fishing at the present

time.

The habit of the fish of frequenting cold, deep water gives the flesh a firmness and
flavor which have made it a very highly esteemed food. Many people assert that the

siiperiority of the common whitefish is only slight, and there seems no reason why
the difference in the food value of the two species should be marked. As in the case

of the common whitefish, the flesh of the long-jaw will soon become soft unless proj)er

measures are taken to preserve it.

Mr. Strowger gives his personal estimate of the edible qualities of this species in

the following words:

Wlien properly cared for on being caught this is a delicious fish. When salted it keeps well and.

does not lose its freshness when cooked. A great deal of prejudice against the long-jaw is entertained

because of the soft and damaged condition in which the fish is usually sold to the consumers. It is a

fish that ought to he iced as soon as it is taken from the water and kept cold nntil used, as it easily

softens and on cooking becomes too greasy for ordinary human palates to enjoy. When fresh-caught

it is equal in my judgment to any fish for delicacy of flavor. It is a superior fish for baking when
of full size, but small-sized fish are always of less value and should not be caught.

In New York City tlie long-jaw is used quite extensively for smoking and is very

popular, as I am informed by Mr. Ingersoll, wlio lias at times skipped one or two
tons weekly to smokers. Personal knowledge of the value of this flsk in a lightly

smoked condition leads me to attest its excellence.

Perhaps no better criterion of the edible qualities can be addueed than the market
prices. The wholesale value of this whitefish is as a rule a little less than that of

the common species, but in some localities and at certain times the two fish bring

the same price.
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Inquiries as to the circumstances of the origin of this fishery in Lake Ontario

have elicited the information that it was only at a comparatively recent date that the

fish assumed commercial importance, and in most hshing ceuters it has been known
only a few years. When the common whitehsh was sufficiently abundant in the more
accessible portions of the lake, there was little occasion for the fishermen to undergo

the additional labor and time required to set their nets in the deei>er water, and con-

sequently the species under discussion was very rarely caught; but the continued

scarcity of Coregonus clupeiformis brought Coregonus prognathus into gradually

increasing j)rominence, and at the present time it is an important food-fish at almost

every fishing center on the lake, and in 1891 the catch was probably the largest ever

made.

Mr. Strowger, who has been familiar with the lake fishes for a great many years,

says that long-jaws were not Ashed for in the vicinity of Nine-mile Point until some

time after the civil war. An old fisherman, however, informed him that prior to that

time he occasionally took a specimen while fishing for regular whitehsh.

The following local newspaper account of the discovery of “a new kind of hsh”

rehects the current opinion of the hshermen in the western end of the lake, and is

additionally interesting because of the information conveyed:

Gill nets were recently set in 40 latlioms of water 10 miles out from Charlotte in Lake Ontario,

with the expectation of taking trout. When they were taken up they were tilled with whiteflsh; not

a trout was found in them. This was a great surprise, especiallj'' as the whiteflsh were of a variety

called “long-jaws,” which had never before been caught in considerable numbers in Lake Ontario.

Those Avhich had been taken in this lake before were small, not larger than herring, and nobody
seems to have suspected that “long-jaws,” like these, weighing from 2 to 5 i^onnds each, were to be

found in these waters. Seth Green thinks that none of these flsh have ever been planted in Lake
Ontario. There are two kinds of deeji-water whiteflsh, the “long-jaws” and the “black tins,” but

ouly the former has been fouud thus far. Of these, great numbers are caught, an average “ lift ” being

about 800 pounds. The flsh are packed and shipped to New York, Ruflalo, and other cities besides

Rochester, and readily find sale, the demand for them being so great that difficulty is found in supply-

ing the dealers.—(Journal, Lockport, N. Y., November 22, 1887.)

At WilsoB, the principal hsliiug center west of the Genesee River, the hsh have

been known only ten years. In the fall of 1882 they made their appearance, and
some were then taken by Wilson hshermen. Shortly afterward the hshery became
regularly established and is now quite extensive and important.

It would seem that the principal factor in the inauguration of the hshery for long-

jaw whitehsh was the iironounced diminution in the supiily of common whitehsh, which

made it necessary for the hshermen to resort to now grounds in hope of hnding that

hsh. The more or less experimental setting of gill nets in the deeper water resulted

in making the existence of the long-jaw more generally known.
In Lake Michigan this hsh is found in the dee])er water of the southern two-thirds

of the lake, and is taken in considerable numbers in gill nets, in conjunction with

lake trout, chiehy by the steam tugs operating long lines of netting in deep water.

It is usually distinguished by the hshermen from the lake herriug or cisco.
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2 -EXTENSION OE THE RECORDED RANGE OF CERTAIN MARINE AND
FRESH-WATER FISHES OF THE ATLANTIC COAST OF

THE UNITED STATES.

By W. C. KENDALL AND HUGH M. SMITH.

The purpose in view in presenting this i)aper is to direct attention to a number of

fishes inhabiting the fresh and salt water of the Atlantic seaboard, the eastern limits

of whose ascribed habitat we are able to extend. We record the occurrence of three

marine and five fresh-water s^jecies at greater or less distances beyond the ranges

hitherto given. One of the former belongs to the herring family {Clupeidw) and is a

representative of the West Indian fauna; one is a diminutive member of the mullet

family {Muffilidce), also belonging in the subtropical region; the third is a gadoid fish

with an apj)areutly restricted habitat in the South Atlantic region. Three of the

fresh-water fishes are minnows {Cyprinidw), one is a silverside {3Lenidia), and one is a

killifish {Funduli(s). While not strictly comj)rehended by the title of this paper, we
feel warranted in mentioning the occurrence of the Atlantic salmon {Salmo salar) in

two localities remote from its usual range.

To Mr. Vinal H. Edwards, of the U. S. Fish Commission station at Woods Holl,

Mass., the credit is due of collecting the two salt-water fishes whose distribution on our

coast was thereby widened. The minnows were contained in a small collection of fishes

obtained by W. 0. Kendall at his home in Freeport, Cumberland County, Me. The
cyprinodont was secured by the same collector in the lake region of eastern Maine, in

connection with the investigation of the contiguous waters of the United States and

Canada by the International Fishery Commission.

In connection with the presentation of information relating to the occutrence in

Maine of the fresh-water fishes mentioned, we desire to lay stress on the very meager

attempts to make collections of the fishes of this State and the consequent noticeable

lack of published data concerning the ichthyology of eastern Kew England, resulting

in an uncertain definition of the distribution of many of our common species. If we
are justified in generalizing from the somewhat limited information at hand, system-

atic collecting in almost any part of the norllieastern States may confidently be

expected to yield valuable results bearing on the geographical distribution and vari-

ation of a large number of our smaller river and lake fishes. The addition of three

species to the fauna of a State by the seining of a pool in one small mill stream argues

favorably for similar striking developments in other parts of this region.
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1. Clirosomus erythrogaster Eafinesque. Bed-helUed Dace.

We record the occurrence of the red-bellied dace at Freeport, Me., where it is

one of the commonest fresh-water tishes. Numerous specimens were taken in August,
1892, and November, 1893, in the shallow, muddy expansion of a small brook flowing

through the dry bed of a mill pond. The fish were in association with SalveUmts fon-
tinaUs, Gatostomus teres, Notropis megalops, Rhimchthys atronasus, Semotilus hullaris,

Pygosteus piingitius, and several other species referred to in this paper.

The range of this fish heretofore given is Pennsylvania to Dakota and Tennessee.*

The examples before us present the following features: Head, 3§ to 4; depth, 4.

Eye, 3. Dorsal, 8. Anal, 9. Scales, 80-27
;
scales before dorsal, 40. Teeth, 4-5. Lat-

eral line absent or developed on 8 or 10 scales. Length, IJ to 2 inches. Color in spirits

:

Back, brownish; belly, silvery; a yellowish-brown band, lighter than black, extend-

ing along side; this is bordered above and below by a brovyoish-band, the ui:)per

straight, extending from shoulder nearly to base of caudal, becoming interrupted and
faint on posterior third of body, the lower decurved and broader, running from eye

to base of caudal, where it terminates in a dark spot; a dark band round snout from

eye to eye involving tips of upper and lower jaws; a dark dorsal stripe from occiput

to caudal, and faint iiarallel striiies just below.

2. Couesius plumbeus (Agassiz).

Owing to the somewhat confused synonymy and descriptions of Couesius plumbeus

and G. dissimUis, we provisionally identify as tlie former species a large number of

specimens of this genus obtained at Freeport, Me., September 1, 1892, and November
14, 1893. Following is a description of the fish in question:

Body rather robust, its depth 4=} to 5 in length. Head bluntly conic, its length 4

in body; snout rounded. Mouth moderate, terminal, slightly oblique; maxillary not

reaching eye; barbels small. Eye large, 3^ in head. Dorsal, 8; inserted behind origin

of ventrals, midway between nostrils and base of caudal. Anal, 8. Lateral line

decurved; scales crowded anteriorly : GO in longitudinal series; 11 above lateral line;

6 or 7 below. Teeth 2, 4-4, 2. Color dusky, with a i)lumbeous lateral band, disap-

pearing in some of the larger si)ecimens; distinct in young, and terminating in a dark

sj)ot at base of caudal in some examples; a dark band around snout, continuing as

an indistinct stripe under eyes and across opercula; belly, white; dorsal and caudal

dusky; anal and ventrals pale; iiectorals with distal part dark and base white.

Length, 2 to 4 inches.

The following diagnosis of the two species is given by Jordan:!

a. Scales about 68 in the lateral line; head 5; depth 5; body rather elongate; mouth
terminal plumbeus.

aa. Scales larger, about 60 in the lateral line; head, 4^; depth, 4^; body more robust; mouth
subterminal dissimUis.

The extent to which the descriptions of these fish are confused may be seen when
it is recalled that the types of C. dissimUis in the National Museum have a terminal

mouth and 68 scales in the lateral line;- while of C. plumbeus. Professor Agassiz, the

describe!’, says: “The scales are large; we can scarcely count GO rows from the gills

to the caudal.”

Synopsis of the Fishes of North America. t Manual of the Vertebrates, 5th edition, 1890.
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We have carefully examined the specimens of C. plumheus and C. clissimilis in the

National Museum, and have instituted comparisons between them and our fish. We
assign our specimens to this species chiefly because of the relatively large scales and

the terminal moutli; some of the fish before us have as few as fifty- five scales.

We are not aware that this fish has heretofore been detected in any part of the

United States east of the Adirondacks. It has recently, however, been taken near

St. John, New Brunswick, although specimens from that province in theU. S. National

Museum differ from ours, in having a more inferior moutli, smaller head, and much
smaller eye. The fish are larger than ours (4 to 6 inches long), and some of the dif-

ferences noted may be due to this circumstance.

Our fish bears a close resemblance to the species recently described* by Dr. Jordan

from the Frazer Eiver, B. 0., and named C. greeni. The new species differs from the

Maine specimens chiefly in having a broader head, a more curved profile, and a

smaller eye.

3. Semotilus atromaculatus (Mitchill). Chtih; Horned Dace.

Western Massachusetts is the ascribed eastern limit of distribution of this com-

mon species.t While the closely related fallflsh {S. bullaris) is known to range as

far north and east as Quebec, we are not aware of the rejiorted occurrence of 8.

dtromaculatus in any part of Maine, and therefore judge that its recognized habitat

is extended by the taking at Freeport, Maine, of many specimens, in Sei>tember,

1892, and November, 1893. In the mill stream before alluded to, the horned dace

was found to be common, in company with the fishes previously named.

4. Clupea pseudohispanica (Poey). Spanish Sardine.

The addition of this fish to the fauna of the United States dates from 1882. In

March of that year. Prof. Jordan took four specimens at Pensacola, Florida.^: An ex-

ample was also obtained later by Mr. Silas Stearns from the stomach of a red snapper

caught on the banks off Pensacola.§ The fish is abundant in Jamaica, Cuba, and
elsewhere in the West Indies, and its occurrence on the Florida coast Avas to have
been expected and is perhaps not unusual; its small size and its inutility as food,

however, put it beyond the notice of our fishermen, and place on ichthyologists the

necessity for its detection on our shores. Prof. Jordan states that the resemblance of

the fish to the European sardine {Chvpea inlchardus) is very striking, and tliat it is

consequently known among the Cuban fishermen as sardina de Es])ana.

On October 3 and 4, 1892, large numbers of these fish were seined along the

shore at Woods Holl and Menimsha Bight, Mass., by Mr. Viual N, EdAvards, of the

Fish Commission. Numerous siiecimens then taken are in the collections of the Fish

Commission and National Museum. For the piuqjose of establishing the identity of

these fish, we iiresent the following descriiAtion

:

Body elongate, back rather broad and round. Head 4 to 44 in length; maxillary

reaching about to vertical through anterior margin of pupil, 24 in head; mandible

joining preoperculum slightly in advance of pupil. Eye 4 in head, less than snout.

Gill-rakers slender, their length about two-thirds diameter of eye, about 45 below the

angle of first arch. Depth about equal to length of head. Dorsal origin much nearer

*Proc. U. S. Nat. Mus. 1893, p. 313.

t Synopsis of the Fishes of North America.—Manual of the A^ertehrates.

IProc. U. S. Nat. Mus. 1882, p. 247. § Ibid., 1884, p. 33.

F. c. B. m -2
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end of snout than base of caudal; end of fin with a dark tip. Ventrals under dorsal,

about midway between base of caudal and end of snout. Scales large, rounded, with

a vertical ridge, more persistent than in C. harengns, about 45 in longitudinal and 12 in

transverse series; 12 or 13 scales in front of dorsal. Dorsal rays about 17, anal 15 or

16. Color above bluish-purple, below uniformly golden, with purplish reflections;

head golden. Peritoneum black or dark reddish-brown. Length, to 0 inches.

The only fishes found in the vicinity of Woods Holl with which this species is

liable to be confounded are the sea herring (C. harengiis) and the summer herring' or

alewife {G. mtivalis). From examples of the former fish of similar size it differs in

having a less compressed body, larger scales, weaker and somewhat shorter lower jaw
shorter maxilla, and anterior position of dorsal; tlie coloration is also different.

In the description of this species in the Synopsis and the Proceedings of National

Museum, to which reference has been made, the head is said to be contained 4|- to 4^

times, and the depth 5 to 5^- times, in length. In the foregoing description we have

noted the fact that in the Massachusetts specimens the depth is about equal to head.

In the smaller fish rhe body is rather more slender than in the larger specimens (6

inches), and the depth is slightly less than or equal to the length of head; the larger

fish have a relatively deep body, the depth is rather more than head, and is contained

3f to 4^- times in body length. Specimens in the National Museum from Cuba (No.

33126) collected by Prof. Poey, the describer of the species, are similar to those we
have in hand in having the depth equal to the length of head. Prof. Jordan also states

that the peritoneum is pale; in all our specimens and in the examples from Cuba it is

dark. With these exceptions, the fish from the Woods Holl region agree perfectly

with the descriptions. Those from Pensacola, on which Prof. Jordan’s descriptions

are j)rohably based (Nat. Mus. No. 30820, Jordan & Stearns, collectors), are consider-

ably mutdated and much bleached, a circumstance Avhich may account for the discrep-

ancies noted.

5. Salmo salar Linuteus. Atlantic salmon.

The normal southern coast-limit of this fish in recent times is given by authorities

as southern New England. Dr. Goode, in his standard treatise on “American Fishes,”

refers to the range as follows

:

The Connecticut River once teemed with them, and stragglers have been captured in the Housa-

tonic and the Hudson. The southern limit is marked apiiroximately by latitude but they may
be regarded as partially acclimated, through the efforts of the Fish Commission, in the Delaware and

in the Susquehanna, wliich flows into the Atlantic in latitude 37°, and individuals have even been

taken in the Potomac River and in North Carolina.

Since the iniblication of Dr. Goode’s work the Hudson Eiver has yearly had a

larger run of salmon, until in 1893 between 800 and 1,000 adult fish, some weighing 25

pounds, were reported to have been caught, and the impression prevails that in a few

years the fish will become so abundant under proper legal restriction that a regular

fishery may be established. This noticeable result has been achieved through the

planting of young salmon in the Hudson by the U. S. Commission of Fish and Fish-

eries.

As a meager contribution to the subject of the pelagic and coastwise distribution

of the salmon, the following note is presented:

About April 10, 1893, Oapt. Solomon Jacobs, of the mackerel schooner Mhel B.

Jacobs, of Gloucester, Mass., while cruising for mackerel off the coast of the Middle

Atlantic States, made a set at night in a large school of mackerel about 50 miles ESE.



EXTENSION OF THE RECOEDED RANGE OF CERTAIN FISHES. 19

from Fenwick Island light-ship (located about 10 miles off the Delaware coast), and

secured among tlie mackerel an Atlantic salmon weighing 16 pounds, which lish was
sent home to Gloucester. Oapt. Jacobs, who communicated this information, says the

fish was fat and in fine condition. Some of the crew of the vessel told the captain that

there was another salmon which escaped over the cork-line while the seine was being

^^dried in.”

Dr. Goode, in the paragraph quoted, mentions the capture of salmon as far south

as North Carolina, but we are not aware that the fish lias previously been recorded

at sea in such a low latitude (38°) as that just cited.

In the Great Lake region, the western or upper limit of the natural range of the

salmon is sharply drawn at the falls of Niagara, althongh in recent years the occur-

rence of the fish in Lake Ontario has been extremely rare. It was therefore with

much surprise and satisfaction that on May 18, 1893, a letter was received from Dr.

G. A. MacCallum, the president of the Ontario Fish and Game Commission, dated

Dunnville, Ont., May 16, 1893, recording the capture of a salmon in the Grand Eiver

at that place; it had been taken in a seine a few days before.

Immediately uiron receipt of this letter Dr. MacCallum was communicated with

and requested to obtain tbe fish in question, if possible, and send the same to Wash-
ington. This the doctor was fortunately able to do, and the specimen arrived in good

condition on June 5, and was examined by Hon. Marshall McDonald, the U. S. Com-
missioner of Fish and Fisheries, and Prof. Barton W. Evermann, scientific assistant

of the Commission. Inspection of the specimen disclosed its undoubted identity as an

Atlantic salmon and oi)ened up an interesting question as to its occurrence in Lake
Erie. In transmitting the si)ecimen, Dr. MacCallum wrote that two or three years

previously a similar fish was taken in the same stream, and in the summer of 189li

fishermen from Port Maitland sold several lots of them about town; Dr. MacCallum
also quotes Mr. S. Wilmot, of Ottawa, as saying that a few years ago some of the same
fish were taken in the Saugeen Eiver, Ontario, which flows into Lake Huron, wliere

fry had been planted three or four years before. Dr. MacCalliTin raised the question

as to Avliether the example obtained by him belonged by descent to the same lot.

Dr. MacCallum describes the fish sent by him as follows: ? juv. Length of head,.

75 mm.; of body, 355 mm.; of snout to orbit, 20 mm.; of orbit, 16 mm. B. 10, D. 13,

A. 12, V. 9, P. 11. Pores, 113. Scales, 25-128-22. Coloration above bluish, but bluish

green on head, otherwise silvery with rosy shading. Numerous x -shaped marks on

flanks. Two or three teeth on transverse part of vomer, 8 irregularly disposed in two
alternating rows on shaft.

Eecurring to the question of the origin of the salmon in this locality, it may bo
said that while the possibility of such a fish finding its way into Lake Erie from Lake
Ontario, by way of the Erie or Welland canals, is to be conceded, the i)robability of

such a thing is very remote. The explanation suggested by Dr. MacCallum is entitled

to consideration in view of tiie easily traversed continuous water-course between
Lake Huron and Lake Erie. Mention may also be pro])erly made of the exi^erimental

planting of fry of the Atlantic salmon in the basin of Lake Erie by the U. S. Fish Com-
mission. It does not appear from the records, however, that any fry have been depos-

ited since 1876. Tracing the occurrence of the fish to this source, the small size of

the specimen would consequently indicate that some of the young fish whose acclima-

tion in the lake was attempted reached maturity and underwent the reprotluctive

process and that their progeny survived.
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6. Fundulus diaphanus (Le Sueur). Sprinff Minnow; Barred Killijish.

The eastern limit of the range of this species is given as eastern Massachusetts.*

We now record the taking by W. 0. Kendall of numerous specimens in Washington
County, Me., in August and October, 1893. The localities in Avhich the fish was
found were Boyden Lake, Pennamaquan Lake, and Grand Lake Stream.

The examples from this region present some features that deserve mention. One
noticeable point of difference between tliem and the typical species is the more elon-

gated body; while the species is usually described as having the greatest body depth

contained 4^ to 5 times in the body length, the specimens before us from eastern Maine
have the length equal to 5f or 6 times the depth. The scales in our sj)ecimens are

also much smaller than in southern and western examples. The scales in this species

are given as 40-12 f and 46-12 Maine fish, however, liave from 54 to 58 scales in

the lateral line and 16 in a transverse series. Other morphological features of these

eastern fish are not peculiar, the head being contained 3| or 3f times in length and

the eye 3^ times in head, the dorsal having 13 or 14 and the anal 11 rays. The color

•differences of the sexes, to which attention has recently been called, § are well exhib-

ited in the larger specimens.

7. Querimana gyrans Jordan & Gilbert.

The discovery of this diminutive species was made by Prof. Jordan at Key West,

Pla., in 1883, and the description appeared in the ‘‘Proceedings of the U. S. Kational

Mitseum”i| for 1884, where the following reference to it is given:

This little fish was found to be very abundant about the market wharves at Key West, aj)parently

feeding on the waste fi.shes thrown overboard by the fishermen. None of the many specimens obtained

is more than three-fourths of an inch long, nor is it likely that the species attains a much greater size.

The fishes swim aboiat in schools of about 50 at the surface of the water, the school having often

something of a rotary motion, like a school of whirligig beetles (Gyrinidw). When so swimming the

pale spot on the back is very conspicuous, and the bronze-colored ones (males?) are readily distin-

guished from the green ones. When alarmed, the whole school sinks to the bottom. All the speci-

mens obtained were dipped up with a ^lail from the boats.

It is probable that the species obtained at Charlestown, and referred by ns to Querimana Ixarengus,

belonged to this species. Unfortunately they have been destroyed.

lu Aitril, 1892, one of tlie writers found tins fisli iii large numbers iu tbe Albe-

marle region of North Carolina.^] In tbe fresh waters of the Pasquotank Elver and
Edenton Bay it was very abundant; in the Eoanoke Elver one specimen was obtained

as far up as Plymouth. In July of the same year one of the writers, while connected

with the IT. S. Pish Commission schooner Grampus^ saw an abundance of these fish

in the lower part of Chesapeake Bay and took a number of specimens,** which are

now before us.

* Jordan, IManual of tbe Vertebrates.

t Synopsis of the Fishes of North America.

t Manual of the Vertebrates.

V) Notes on a Collection of Fishes from the Lower Potomac River, Maryland. By Hugh M. Smith,

M. I). Bulletin U. S. Fish Commission, 1890. Also, Fishes of Pennsylvania. By Tarleton H. Bean, M. d.

II
Descriptions of Ten New Species of Fishes from Key tVest, Florida. By David S. Jordan and

Charles H. Gilbert.

^ Report on a Collection of Fishes from the Albemarle Region of North Carolina. By Hugh M.

Smith, M.D. Bvilletiu U. S. Fish Commission, 1891.

** Ibid, p. 192, footnote.
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We are uow able to extend tbe range of tliis species inncli farther north and east,

namely, to W^oods IIoll, Mass. Among a collection of fishes made at that place by

Mr. Yinal N. Edwards, of the U. S. Fish Commission, and recently forwarded to

Washington, are three specimens of this mnllet taken July 1, 1892. The fish are

typical in all respects. They are abont 1^- inches long and present the following fea-

tures: Head, 3^-; depth, 3|; dorsal, iv-i,7 (or 8); anal, ii,9 (or 10); scales, 28 to 30.

The ISTational Mnsenm also contains nnmerons specimens of this fish from Woods
Holl, collected several years ago.

8. Menidia beryllina (Cope). Silversides.

This fish, originally described from the Potomac River at Washington, in 1866,

was for a long time known only from that locality and from a single specimen. At
the time of the issuance of the fifth revised edition of Ids ‘Mannal,” in 1890, Prof.

Jordan had knowledge of only the type example. The fish, however, is not nncoin-

mon at Washington; and in the Lower Potomac, where it is found associating with

Jlf. nofifin, it is qnite abundant.* According to Dr. Tarleton H. Bean,t it probably

occurs in the Snsqnehanna River, but as yet it has not actually been observed there.

In 1892 the range of the fish was extended in a southern direction by its capture at a

number of places in Albemarle Sound, iSlorth Carolina, by one of the writers.!

There is in the collection of the LT. S. Fish Commission a large number of speci-

mens of this fish from Fel Pond and other jilaces in the vicinity of Woods Holl, Mass.,

and from the Acnshnet River, at Hew Bedford. They were taken in company with

Menidia notata, and appear to be more nnmerons than the latter species in some local-

ities. Examples from the Acnshnet River are larger and darker in color than those

from Woods Holl. The specimens vary in length from 2 to 3^ inches. The head is

contained in the length Avithont caudal from 4 to 4^- times; the depth is contained in

length from 4^ to 5 times; the dorsal formula varies from V-i,8, to v-i,ll, the most

common number of spines and rays being v-i,9; the anal formnla is i,15, i,16, or i,17.

Scales, 38 to 41 in lateral series, 8 in transverse series.

9. Phycis earllii Beau. EarlJ’s hake.

This species was first brought to public notice in 1880 by Dr. Tarleton H. Bean,

who based his description on three specimens obtained in the Charleston, S. C.,

market by Mr. R. Edward Earll. So far as we are informed, this fish has not nj) to

this time been recorded from any locality north of Charleston. We therefore deem
the circumstance of its occurrence nearly three degrees further north worthy of men-

tion. On December 13, 1890, a party from the U. S. Fish Commission steamer Fish

Hawlc landed at Hatteras Inlet, H. C., and found among the eelgrass on the beach

inside the inlet a variety of fishes that had been left by the receding tide; among them
were eels {Anguilla chrysypa), Avhiting [Menticirrlms albuynus), butterfish {Stromateus

alejiidotus), sea-robins {Prionotus trihiiln.s), killifish {Fundvliis majalis), and a liv^e

example of Phycis earllii., which was obtained and identified by W. C. Kendall. This

specimen was somewhat larger than the types, being about 18 inches long; the fishes

on which the species was founded were 13 to 14 inches in length.

* Notes on a CollectLou of Fishes from the Lower Potomac River, Maryland,

t Fishes of Pennsylvania.

t Report on a Collection of Fishes from the Albemarle Region of North Carolina, jip- 192, 195.





3-NOTES ON FISHES FROM THE BASIN OF THE MACKENZIE RIVER IN

BRITISH AMERICA.

By CHARLES H. GILBERT,

Professor of Zoology in Leland Stanford Junior University.

The following notes are based npon a small collection of fishes from the Mackenzie

Eiver, British America, recently presented by Miss Elizabeth Taylor to the Museum
of the Leland Stanford Junior University.

Coregonus kennicotti Miluer.

The single specimen is a skin in good condition, from the Delta of the Mackenzie

Eiver (No. 808, L. S. Jr. Univ. Museum). Length 62 cm. This species is in many
respects midway between Prosopium and Coregonus. The gill-rakers are short and

few in number, but are .slender. The iireorbital is very long and narrow, its width

less than diameter of pni)il. The maxillary is comparatively long and the supple-

mental bone broad and ovate. Thus the gill-rakers are about as in quadrilateralis

and other species of the section Prosopium, while all the other characters given ally

the sjiecies with clupeifortnis and the rest of tlie Coregonus group.

The head is very blunt, the iiremaxillaries wide and vertically placed. The mouth

is inferior, with the high blunt snout but little projecting. The maxillary reaches

slightly beyond the vertical from front of eye; its length, measured from its anterior

articulation, equals length of snout, and is contained 4| times in the head (=4 in head

when measured from tip of snout). Maxillary broadly ovate, apparently slenderer

than in C. richardsoni as figured by Giinther, and with different outlines. Preoi'bital

narrow, its greatest width contained 5 times in its length and 3^- times in diameter of

eye. Eye moderate, shorter than snout, 54 in head, 14 in interorbital S]iace. Width
of supraorbital bone two-fifths its length. Gill rakers short and slender, tapering to a

slender flexible point; the longest is three-fourths diameter of pupil; six are developed

on vertical limb, and fourteen on horizontal limb, of outer arch. Hyoid bone with

a round patch of weak bristle-like teeth. These are very similar to those found in

Stenodus, and are disposed in longitudinal series. The vertical height of head at nape

is less than length of head by one-half diameter of eye. Head small, 5| in length to

base of caudal; depth about 4|. Distance from tip of snout to nape one-third dis-

tance from nape to front of dorsal.

Front of dorsal nearer snout than base of median caudal rays by length of snout

and eye. Adipose fin large, a wade strip at base covered with small regularly imbri-

cated scales. It is inserted over last rays of anal, extending but slightly behind last

23
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anal ray. The ventrals reach halfway to front of anal. The height of dorsal equals

length of head witliout snout.

Scales small, adherent, very regularly imbricated. Lateral line 90 on one side, 87

on the other; 11 scales in an oblique series between front of dorsal and lateral line.

D. II, 11-; the last ray split. Anal i, 11.

The color must have been very dark in life. Fins all blackish; in spirits with a

bluish tinge. Traces of what may have been blackish spots and vermiculations are

discernible on basal i)ortiou of dorsal and anal fins. Miss Taylor kindly writes me
concerning the color of tins species in life:

The Delta whitefish was far less silvery than other species of whiteflsh, with fawn color or

brownish tints npon it. The scales, too, were sharply defined with a l>rownish line, almost as if a fine

brown netting had been placed around the fish.

Ooncerniug one of the types of G. I'ennicotU (No. 8971, U. S. Nat. Mus., Fort Good
Hope, British America), Prof. B. W. Evermann sends me the following notes:

This specimen is askin 21 inches long. Length of head, 3^ inches
;
tip of snout to end of maxillary

If inch; diameter of eye (not orbit), f inch
;
length of longest gill-raker, inch. Maxillary contained

4'A times in head; longest gill-raker, S} times; width of preorbital, 2| times in eye. Number of gill-

rakers, 7-f-13. Scales, 10-90-10.

This species seems closely related to G. richardsoni Gunther, with which it may
prove identical. Giinther’s descrij)tiou (Catalogue of Fishes, vi, 185) includes no
account of the gill-rakers, which may be long and numerous, as in G. clupeiformis, but
indicates a fish with a longer snout and a broader supplemental maxillary bone.

Coregonus lucidus Eichardson.

Two specimens from Great Bear Lake River (Nos. 805 and 806, L. S. Jr. Univ.

Mus.). They are each 40 cm. long. This species is very close to Goregonus artedi, of

which it may prove to be a subsjiecies. As pointed out by Dr. Giiuther, this northern

form differs in its shorter head and smaller eye. It seems also to have the iiremaxil-

laries placed at a greater angle than in G. artedi. Following is a description of the

two specimens

:

The body is slender, elongate, the curve of back and belly about equal, the greatest

deiith exceeding length of head, 4^- to 4f in length to base of caudal. Least depth

of caudal iieduncle 27 mm. Head small, 5 to 5^ in length; the snout narrow, almost

vertically truncate when mouth is closed, the lower jaw fitting within the upper, but

the mouth not inferior. Distance from snout to nape 2| or 3 in distance between

nape and front of dorsal. Tlie head is thus much smaller in one specimen

(No. 805) than in the other. Nape little elevated. Mouth oblique, with rather

slender maxillary, which extends to a vertical midway between front and middle of

pupil, its length from tip to articulation equaling distance from end of snout to front

of pupil, and contained 3| to 3^ in length of head. Supplemental maxillary bone jirob-

ably broader than in artedi, from three-fifths to two-thirds greatest ividth of maxillary.

Suborbitals very narrow, their least width less than diameter of pupil. Eye slightly

less than length of snout, its diameter contained 5 times in length of head, 1^ times in

interorbital width. Supraorbital bone large, its width 24 to 2| in its length. Gill-

rakers very long and slender, the longest slightly more than two-thirds length of eye;

164-28 in number in both specimens.' Front of dorsal slightly nearer tip of snout than

base of upper rudimentary caudal rays. The fins are mutilated, so that their length
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can not be given. Axillary scale 22 mm. long. ^Adipose lin large, inserted vertically

aboA^e last anal rays, its beiglit from tip to posterior end of base equaling vertical

diameter of eye.

D. Ill, 12 or II, 11
;
A. iii, 12 or ii, 11. Lateral line, 85 to 87

;
11 or 12 scales in an

oblique series downwards and forwards from front of dorsal to lateral line. Nothing

can be made out concerning the original color of these specimens.

Thymalliis sigiiifer Richardson.

Three specimens of this form (Nos. 809, 810, and 811, L. S. Jr. Univ. Museum)
are at hand from the Mackenzie Eiver near Fort Simpson. They have, unfortunateljq

suffered much in transportation, but the following points can be verified:

Scales in lateral line 88 or 89, not including the smaller ones on base of caudal.

The dorsal fiu is very high, and must have been at least tAvo seveuths length of body,

judging from one specimen in which one of the posterior rays remains nnmutilated.

Spots on membrane of dorsal fiu numerous. Traces off rows are visible in the broken

fin, and at least 10 rows of spots must have been present. The gill-rakers are short,

as usual, the longest equaling diameter of pupil; 12 or 13 are resent on horizontal

limb of lower arch. Dorsal fiu with 22 or 23 rays, including the anterior rudimentary

rays.

Stenodus mackeiizii Richardson.

One specimen, 83 cm. long, from the Delta of the Mackenzie Eiver (No. 807, L. S,

Jr. Univ. Museum).

Head 4| in length to base of tail; maxillary reaching a vertical behind pupil, its

length very slightly more than one-third head. Suiiplemental bone long and narrow,

nearly as wide as the maxillary, the anterior end notched, the angle above the notch

sharply j)ointed, the lower angle bluntly rounded.

The teeth are all weak and flexible, bristle-like. They are present in a narroAV

band in upper jaw, the baud extending laterally onto proximal fifth of maxillary. A
similar narroAv band anteriorly in lower jaw. Very broad patches of similar but

slightly stifler teeth are present on tongue, Ammer, and palatines. Eye less than snout,

6 in head, nearly equaling the narrow interorbital width. Gill-rakers very stiff and

bony, the longest four-fifths diameter of eye; 7 + 17 in number, the one in the angle

reckoned with the vertical limb. They bear on their inner margins two rows of very

short weak teeth, Avhich do not make them appreciably rough.

Fully developed rays, D. 12; A. 11; Lat. line, 100.

* The vertical from last ray of anal traverses the posterior third of base of adipose dorsal. This

is the only respect in which onr specimens fail to agree with Richardson’s description. The latter

states that the adipose lin is located “about its own breadth posterior to the anal,” but this can prob-

ably be accounted for by the nature of the type, Richardson’s descrijition being taken from a stuffed

skin.
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4.-AN AMERICAN FISH IN FINLAND.*

By OSCAR NORDQVIST.

Inspector of Fisheries, Helsingfors, Finland.

One of the most highly esteemed fishes in hlorth America is the so-called black

bass, which designation includes two distinct species, namely Micropterus salmoides

and M. dolomieti. The former, in northern localities, grows to a weight of 6 to 8

pounds, but in southern regions reaches 20 to 25 pounds. The latter species usually

weighs only 2^- to 3 pounds, but in exceptional cases reaches 8 pounds, and somewhat
more. Both species are distinguished for their firm and savory flesh, and are also

highly prized as game fish, which take the fly like salmon and trout. They were

introduced ten years ago by the well-kuown flsh-culturist, Max von dem Borne, into

Germany, where they are kept in ponds. In Germany the larger species has been

called trout bass and trout perch, and the smaller species black bass and black

perch, which names have been employed also in the Swedish fish literature. The
more rapid-growing trout bass, which thrives in ponds and lakes, has especially been

distributed in Germany.
Since the black bass, as appears from the foregoing, is a very valuable fish,

I thought it worth the trouble to attempt to introduce it into Finland, and there-

fore ordered 400 of each kind from Max von dem Borne for the Evois Fishery

Experiment Station. I was, however, able to obtain only the trout bass. These were

shipj)ed from Berneuehen (near Kustriu, in Prussia) Tuesday afternoon or Wednes-
day morning, left Stettin Wednesday noon by the steamer JaJcohstad, and arrived

Friday night at 11 o’clock at Helsingfors. When they were examined Saturday
morning 59 fish were found dead. From Helsingfors the remaining trout bass were
transported to Jarvela (four hours’ railroad journey), and from there over 50 kilo-

meters by team to Evois, where, upon arrival at 2 o’clock Sunday morning, they

were deposited in a little lake. During the trip from Helsingfors to Evois only 19

fish died. Therefore, of the entire 400 which were shipped- from Germany, 322 were
planted. Of these fish, which were only six months old, some were 4 to 4f inches

long. They were put up in four lots in locked wooden vessels, 100 in each vessel.

From Berneuehen to Helsingfors they received no special attention. In Helsingfors

and on the way from Helsingfors to Jarvela air was pumped into the water, and on
the journey from Jarvela to Evois fresh water was introduced at several stations from
brooks and lakes on the route to replace the water which was spilled in transportation.

*En amerikansk flskart i Finland: Fiskeritidskrift for Finland, etc., No. 11, 1893, pages 161-162.

Translated by Tarleton H. Bean.
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As the trout bass is a very voracious fish, which should by no means be introduced

into any trout waters, it was deposited at Evois in a little lake which has no outflow,

and from which, therefore, it can not spread to other waters. The lake in question

is about 600 meters long by 400 meters broad, and its greatest depth is 9 meters. The
bottom is composed of stone, gravel, and sand, and by means of its banks it is protected

from the many sudden gales of the region. Tlie water is very transparent. The lake is

very well supplied with perch, roach, and pike, and burbot also are found in small

numbers.

[Under date of December 31, 1893, Dr. Nordqvist -n-rote me from Helsingfors about tbe later liistory

of tbe experiment as follows: "About the black bass I can only add that when put in the lake they

disappeared in the darkness. When I visited the place the next morning none were seen, so I believe

all were alive. If some of them had died, one would, no doubt, have seen them on the bottom, as was
the case with some Coregonus marwna which were planted some days earlier in another lake also-

belonging to the Experimental Station. Now the lakes are covered by ice, so I can not get any infor-

mation about the bass until next summer.”—T. H. B.]



5-TWO FERTILE CYPRINOID HYBRIDS.

By KARL KNAUTHE.

[Translated from the German: Zoologischer Anzeiger, vol. 16, pp. 416-418, October 30, 1893.]

[A hybrid between the common carp {Cyprinus carpio) and a species closely related to the

goldfish known as the Karausche {Carassius carassius or vulgaris) is not uncommon in some parts of

Germany, and is intermediate between the two in form, squamation, fins, and the pharyngeal teeth.

Although generally recognized as a hybrid and known by a name indicating its parentage, a com-

pound of the names of the two parents, Karpf-Karausche {Earpf, the true carp, and Karausche, the

crucian carp), a distinctive generic and specific name {Carpio kollari) is given to it by German ich-

thyologists. No experiments ap^iear to have been made to ascertain the fertility or character of the

jirogeny of these hybrids until lately. The following article, therefore, supplies a want and will be

of interest to carp-culturists. There are no records of the occurrence of the so-called Carpio TcoUari

in the United States (or indeed of any other cyprinoid hybrids), and attention should be directed to

those places where the carp and goldfish commingle.

—

Theodore Gill.]

If I am not mistaken there are at present no positive observations that Carpio

kollari Heck, or any other of the known hybrids between any of our cyprinoids, are

fertile. Von Siebold, it is true, long ago found fully developed ovaries in hybrid carps

(“Fresh-water Fishes of Middle Europe,” Leipzig, 1863), and recently District Magis-

trate Lambateur reported to Prof. Landois “that the fish spawned in the months of

March and April ” (“ Westfalens Thierleben,” Fische, Munster, 1892), yet this eminent

zoologist seems to partly doubt the correctness of this observation.

This year, in order to clear the matter up, I have made different experiments with

full-grown typical examples of Carpio kollari, as well as with Alburnus leydigii {Alhur-

nus lueidus x Leucaspnis delineatus) in numerous clay pits of my own make. The
pools, perfectly constructed ponds, were protected against ducks, geese, etc., by high

barbed-wire fences, had lain dry a long time, and were exclusively stocked with the

specimens for experimenting; to these they offered, with a rich food supply, excellent

spawning-idaces.

In the first pit there were put 2 females of Carpio kollari Heck and 1 male of Cypri-

nus carassius L.

In the second pit there were put 1 male of Carpio kollari Heck and 2 females of

Cyprinus carassius L.

In the third j)it there were put 3 males of Carpio kollari Heck and 6 females of

Carpio kollari Heck.

The spawn was surprisingly sparse aud, besides, about GO per cent of the fry died

during the first days of life. (The same occurred this year with the fry of pure carps
29
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and crucians in nearly all the breeding ponds in Scblaupitz.) As a cause of this I

would ineutiou the possible effects of an abnormally high temperature after a thorough

contamination of the waters by manure during the melting of the snow. The water

which,tilled the pits rvas supplied from our ponds. The result was, in pit No. 1, 20;

in pit No. 2, 15; and in pit No. 3, 25 young cyprinoids; of these, 9 in pit iSo. 1, 10 in

pit No. 2, and 6 in pit No. 3 were gennine crucians; 5 in pit No. 3 were genuine scale

carps; the balance were more or less Carpio I'ollari Heck.

A fourth clay pit, also a perfectly constructed pond, ayus stocked, exactly as stated

above, with hybrid carps and scale carps, after it had been divided by high embank-
ments (brick walls) into three approximately equal ponds. Those showed apparently

somewhat more oftspring than the aboAm-mentioned hybrids, but also in this instance

more than one half Avas lost, so that I could get oirt of

—

A (2 females of Carpio koUari X 1 male of Ci/prinus cfupio) 30 specimens.

B ( 1 male of Carpio Icollari X 2 females of Cyprin us carpio

)

50 specimens.

C (1 male of Carpio koUari X 4 females of Carpio koUari) 20 specimens.

Of these I consider that in A there were 15 specimens, in B 35, and in C 3 that were

tyiiical carps; in C there were 5 genuine crucians; the remainder were half crucians in

various gradations, but much nearer—in A and B almost without exception—to the

Cyprin, us carpio than to the G. mrassius.

The experiment with the Alburnus leydigii had to be made in ^‘Lund” hatching

troughs, as I had to use the other pits for other experiments.

In No. 1 I placed 1 male of Leucaspius delinea tus and 2 females of A/5, leydigii. In

No. 2 I placed 2 females of Leucaspius delineatus and 1 male of Alh. leydigii. I did not

haA'e more of these little Irsh.

Results: In No. 1 there were 60 fry, 51 of Avhich were Leucaspius delineatUa. In

No. 2 there were 40 fry, 34 of Avhich were Leucasptius delineatus.

The circumstance is Amry remarkable that almost all these stock fish, Avhile in all

other respects true “ Moderrapfen ” {Leucaspius), inherited the perfect lateral line of

Alh. leydigii, and in the few others this line reaches quite far back.

I would call the attention of the reader to the fact that years ago I often obtained

in the Upper Zobten waters Leucaspius delineatus with a ijerfect lateral line.

Of Alburnus lucidus x Leuciscus erythrophthalmus as Avell as Leucaspius delineatus

xLeuciscus rutihis {Leuciscus carii) 1 had only one specimen each; the experiments

made with them did not giArn. any results, though I hope in future to also obtain

offspring from them. It is true many objections can be made against this latter

assumiAion, as Claus says:

The hybrids only form intermediate stages Avith disordered generative organs withont prospect

for offspring, and even in case of fertility, which was often observed in female hybrids, they revert,

back to the paternal or maternal species.

SCHLAUPITZ, August 1S93.



6.-A REPORT UPON EXPLORATIONS MADE IN EEL RIVER BASIN IN THE
NORTHEASTERN PART OF INDIANA IN THE SUMMER OF 1892.

By PHILIP H. KIRSCH,

Commissioner' of Fisheries for the State of Indiana.

The investig'atioiis upon which this report is based were made in the summer of

1892 under the direction of Hon. Marshall McDonald, IT. S. Commissioner of Fish and
Fisheries. A description of each stream and lake examined is given, Avith a list of

the fishes found in these waters and such notes upon them as seemed to be of special

interest. In the prosecution of the work the writer had the assistance of Messrs. 0.

Myers, Fred Webster, and George Earap, of Columbia Citv, Ind., and of Mr. Charles
Beeson, a student of Indiana University,

the writer is under special obligations to

Commission.

The following is a classified list of the

The Eel Elver System.

1. Eel River.

2. Hull Lake, Allen Co.

3. Mud Creek, Whitley Co.

4. Blue River, Whitley Co.

.A. Blue Lake, Whitley Co.

6. Thorn Creek, Whitley Co.

7. Round Lake, Whitley Co.

8. Cedar Lake, AVhitley Co.

9. Shriner Labe, Whitley Co.

10. Blue Babe Creek, Whitley Co.

11. Meredith Creek, Whitley Co.

12. Stoney Creek, Whitley Co.

13. Spring Creek, Whitley Co.

For aid received in carrying out the inquiry
Prof. B. W. Evermann, of the U. S. Fish

waters examined:

The Eel Elver System—Continued.
14. AVilson Lake, Whitley Co.

15. Sugar Creek, AVhitley Co.

16. AVhistler Creek, AVhitley Co.

17. Squirrel Creek, AVahash Co.

18. Paw-paw Creek, Miami Co.

19. Flowers Creek, Miami Co.

20. AVeasaw Creek, Miami Co.

21. Twelve-mile Creek, Cass Co.

The Tippecanoe Elver System.

1. Loon Lake, AVhitley and Noble counties.

2. Big Lake, Noble Co.

3. Crooked Lake, AVhitley and Noble counties.

EEL RIVER SYSTEM.

Eel Eiver with its tributaries drains a scope of country in northeastern Indiana

lying between the basin of the Wabash Eiver on the southeast and that of the

Tijipecanoe Eiver on the northAvest, and extending from the St. Joseph Eiver basin,

near Fort Wayne, to Logansport. This river basin has an average width of about

18 miles and a length of 72 miles. The surface of the region through which it flows

is generally roll iug and everywhere covered with glacial drift exeept in a limited area

near Logansport where bed rock is exposed.
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The mean temperature at Columbia City for a period of six years was 49*5°.* The
highest temperature at this place iu the summer of 1892 was 94°; and the lowest tem-

perature the past winter was on January 15, when the thermometer stood at —17°.

During' the winter of 1892-93, all the streams and lakes were frozen over, and on quiet

waters the ice reached a thickness of about 2 feet. The ice left Blue River during the

second week of March. The mean annual rainfall at Columbia City for a period of six

years was 35-67 inches. The amount of snowfall during the past winter Avas 4 feet

8 inches. This was greater than for any winter during the eight preceding years.

The bottom lands along the streams are mostly covered with forests of oak, elm,

maple, beech, hickory, and sycamore. Occasionally, along their upper courses, the

streams are skirted with willows and a thick growth of underbrush.

The water in the lakes and streams is rather clear, and where there is sufficient

depth an abnndance of fish is found. These waters need not be stocked with new kinds

of fish. They already contain some of the finest game and food fishes found any-

where. It is only necessary that the waters be properly protected, and in a few years

they Avill produce fish beyond all expectation. Large numbers of crawfish, mussels,

and various kinds of water weeds are found here.

Investigations in the Eel River system were made on the following streams and
lakes

:

1. Eel River .—The summit north of Wallen, in Allen County, is probably the

highest j)oiut from which water flows into Eel River. This point has an elevation

above sea level of 887 feet. Eel River at Logausport, where it emiities into the

Wabash River, has an altitude of 583 feet. The river has, therefore, a fall of 304 feet

in its total length of 72 miles, or about 4 feet 2 inches to the mile.t The channel of

Eel River at North Manchester has an altitude of 721 feet, and the stream from this

point to its month, a distance of 36 miles, has a fall of 138 feet, or 3 feet 10 inches to

the mile. In the upper 36 miles of its course. Eel River has a fall of about 4 feet 7

inches to the mile.

At its mouth. Eel River has a width of 447 feet; the Wabash River just before

receiAung Eel River is 507 feet wide; and the width of the Wabash immediately below

the junction of the two rivers is 527 feet.

The upper 8 or 10 miles of Eel River was formerly very crooked and floAved through

low, swampy lauds, but within the past three years the channel has been dredged and

straightened, iu this way redeeming much valuable laud. The stream is now shallow,

with but few deep holes for fish. The river throughout the remainder of its course is

crooked, and the bottom of the channel is of sand and gravel, rarely coA^ered with

rocks. There are many deep holes and many gravelly shoals with jiatches of water

weeds. From Adamsboro to Logansiiort, a distance of 6 miles, the stream has cut its

bed into solid limestone (Devonian of the Upper Helderberg Group), and has formed

many broad shoals with numerous potholes, and many broad stretches filled with algae

ami Avater weeds.

There are 14 dams on Eel River, about which good game and food fishes are

abundant.

*A11 temperatures are given in Fahrenheit degrees.

t All the distances are taken in a straight line, not folloAving the bends of the streams.
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The followiug shows the place and time of investigations on Eel Eiver and the

location of dams:

a. The upper course of Eel Eiver at six different points, Airgust 1 and 2, from near its source, in

Allen County, to the mouth of Blue Eiver.

h. South Whitley, Whitley County, July 19 and 20, 1 dam.

c. Collamer, Whitley County, July 21, 1 dam.

d. Liberty Mills, Wabash Comity, July 22, 1 dam.

e. North Manchester, Wabash County, August 26, 1 dam.

/. Lafceton, Wabash County, July 23, 1 dam.

g. Eoann, Wabash County, July 25, 1 dam.

/i. Pettysville, Miami County, August 26, 2 dams.

i. Chili, Miami County, July 26 and August 24, 1 dam.

j. Mexico, Miami Couuty, July 27, 1 dam.

Ic. llennisou’s Mill, Miami County, August 25, 1 dam.

1. Adamsboro, Cass County, July 28, 1 dam.

m. Logansport, Cass Couuty, July 29 and 30, 2 dams.

2. Hull Xdl’e, in the west part of Allen County. This lake has an area of “about

150 acres”; its banks are low and swampy. The bottom of the lake near the shore is

soft muck, and the water has an inky appearance, imparting a dark color to the fishes.

This body of water is drained by a small creek which, after meandering in a north-

easterly direction for 2J miles, joins Eel Eiver in Allen County. Collections from this

lake were made August 1. Fish are very abundant, but limited in number of species.

Only five different species were secured from this lake.

3. Mud Creeli has its origin in the east iiart of Whitley County, fiows in a general

westerly direction, and empties into Eel Eiver on the ofiposite side and a few rods

above the mouth of Blue Eiver. It is fed by living springs, and consequently fiows

during the severest droughts. This stream was seined August 18, for a distance of 3

miles, in its middle course.

4. Blue River, Whitley Couuty, has its source in Blue Lake, near Churubusco.

After a general southwest course of about 11 miles it joins Eel Eiver 2^- miles south of

Columbia City. The first 2 or 3 miles in its upper course Blue Eiver fiows through

low, marshy laud. Throughout the remainder of its course the channel is in the drift

deposits and its bottom is of gravel and occasional long stretches of sand. This is a

beautiful stream and well suiiplied with native fishes. Large numbers of suckers

[Catostouius teres and Moxostoma macrolepidotum duqiiesnei) were caught with hook

and line from Blue Eiver, at Columbia City, from the time the ice left the stream, about

March 18, to the last of Axiril. Thelargest specimen of Catostonvus teres taken weighed

5 xiounds. The mud puppy or water dog [Wecturus maculatus) was also frequently

taken with angle worms, the bait used for suckers. Blue Eiver was examined

throughout its course at xmints not more than 3 miles aiiart, August 16, 18, and 22.

On May 20, 1893, Blue Eiver, at Columbia City, had an average width of 36 feet,

an average depth of 18 inches, and a current of 6| inches iier second. This gives

a liow of not less than 10,000 gallons jier minute. The tenix^erature of the water at

3 IS. m. was 70°; of the air, in the sun, 94°.

5. Bhie Lalce, 1| miles northwest of Churubusco, Whitley County. This lake has

a length of 1| miles and a width of half a mile, and is said to have a “very uniform

deisth of 40 to 55 feet.” It receives its waters from Epx>er Blue Eiver, a small stream

from Eoble County, and from springs along the sides and bottom of the lake. The

F. C. B. 1894 3
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bottom of the lake is rather solid, and in the shallower places is covered with a dense
growth of water weeds. The outlet of Blue Lake is at its west end and only a few
rods from the entrance of Upper Blue Kiver. This beautiful sheet of rvater was exam-
ined June 16 and 17 and August 22. Large-mouthed black bass, blue-gill, ringed

perch, and calico bass are found in abundance.

6. Thorn Creeh, the outlet of Bound Lake, flows south 2^ miles and empties into

Blue Raver at Blue River Church. It has a shallow and swift current, with but little

deep water for the concealment of fishes. This little stream is chiefly important as a
fishway between Bound Lake and Blue River, and for this reason it should be kept

clear of rubbish and other obstructions that would imi^ede the passage of fish. The
specimens noted from Thorn Creek were taken from a point 1^ miles from its mouth,

August 16.

7. Round Lake., in the northern part of Whitley County, has a length from south-

west to northeast of seven-eighths of a mile and a width of half a mile. The greatest

depth we found was 63 feet. The bottom is mostly firm, and along the south side it is

scattered over with logs; the shore at the northeast end is gravelly. There are many
waterweeds in the shallow water. This lake contains an abundance of fish. It has an

outlet on its south side into Thorn Creek. Bound Lake was investigated August 8

and 9. This is the only water in which Lepomis heros was taken.

8. Cedar Lake lies immediately west of Bound Lake, into which it empties its

waters by means of a broad, weedy channel. Cedar Lake has a length northwest and
southeast of about 1^ miles and a Avidth of 4 mile. By numerous soundings we found

its greatest deiith Arms about 79 feet. This lake Avas fished August 10, but on account of

the very solt bottom and dense gtowth of AA’ater Aveeds but little collecting was done.

9. Shriner Lake, the last of this beautiful trio of lakes, is parallel to and immedi-

ately south of Cedar Lake and west of Round Lake. Shriner Lake has a lengtli of

1^ miles and a width of 4 mile. The water is shallow for only a few rods from the

shore, when the bottom suddenly descends at a sharp angle to a depth, in some places,

of 70 feet. Shriner Lake is fed by springs, and has an outlet through an artificial

channel into Round Lake. Forty years ago it had a natural outlet directly into Thorn

Creek. This lake was examined June 15, 16, and August 10.

Bound, Cedar, and Shriner lakes are Avell stocked AAuth native food-fishes. Among
the most abundant species are large-mouthed black bass, blue-gill, common suutish,

ringed perch, calico bass, and cisco.

10. Blue Babe Creek, near Columbia City. This little stream has its rise in the

northern part of Whitley County, takes a southerly course, and flows into Blue

River about a mile above Columbia City. During long droughts, except in the lower

course, it becomes dry on the ripples. Blue Babe Creek is well suiAplied with fishes,

25 different species being secured in it August 13 by a feAV hours’ seining.

11. Meredith Creek is a small stream west of Columbia City; it flows southAvest

and empties its waters into Eel RiA^er about f of a mile below the mouth of Blue

River. This stream was examined at a point 2 miles above its mouth August 19.

Here the channel has a giawelly bottom covered with innumerable loose rocks. There

are many deep holes. The Avater is cold and clear.

12. Stony Creek has its rise in the east part of Whitley County and flows west

into Eel River. Except for 3 miles in its lower course, it becomes dry during the

summer. The fish from this stream were collected from its lower course August 19.
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13. Spring Greek has its source in Black and Wilson lakes, in the west part of Whit-

ley Coiuily, and it receives many springs along its course. It flows south and

empties into the mill pond 1:^ miles above South Whitley. This stream was seined in

its lower course (July 20) and upper course (August 15).

11. Wilson Lake is 41 miles west of Columbia City. It has a lengtli nortliwest and

soutlieast of 1 mile and a width of ^ mile. Tlie bottom near the shore is soft and

overgrown with weeds and the banks are high and gravelly. Wilson Lake has an

outlet at the east end into the east fork of Spring Creek. The outlet is at present

being deepened, and when this is completed the surface of the lake will be lowered

about 6 feet. This lake was examined August 15. Local fishermen report game fish

very abundant. On account of difficult seining only a small collection of 8 different

species was made. The large-mouthed black bass seems to be the prevailing game fish,

15. Sugar Creek., near South Whitley. This small stream has a northwesterly

course and ijours its waters into the mill i)ond 1 mile above South Whitley. Sugar

Creek was seined near its mouth July 20.

IG. Whistler Cree/i', near Collamer, July 21. This stream flows south and emijties

into the Eel Eiver 1 mile below Collamer. It has a winding course. Its bottom is

everywhere smooth and sandy, with many deep holes. Fish are abundant. JEtheo-

stonia pellncidnm., E. nigrum., Moxostoma macrolepidotum duquesnei, and Notropis mega-

lops are the most common species The collection from this stream was made near its

mouth. During my work in this vicinity I was materially aided by Mr. M. L. Gal-

breath, of Collamer, Whitley County.

17. Sqtdrrel Creek, near Eoaun. This stream flows south and empties into the

mill i)ond at Stockdale, 1 mile northwest of Eoaun, Wabash County. It is a winding

stream with sandy bottom, flowing for the most part through low woodland. Squirrel

Creek was seined July 25 in its lower course.

18. Paic-paw Creek. This stream flows west through Wabash County, and enters

the milldam near Pettysville, Miami County. Paw-paw Creek was investigated

August 20 for a distance of 1 mile in its lower course. The channel has a gravelly

bottom, and the water is clear and cold. Campostoma anomalum, Etheostoma pelluci-

dum, and Moxostoma macrolepidotmn duquesnei are especially common.
19. Flowers Creek empties its waters into Eel Eiver below the dam at Chili, Miami

County. Its bed is of coarse gravel, and the water is cool. July 25 this stream was
seined from the railroad to its mouth.

20. Weasaw Creek. This stream flows southerly and southwesterly through the

western part of Miami County and discharges its waters into Eel Eiver near the town
of Denver. About a mile above the junction with Eel Eiver it receives Little Weasaw
Creek from the east. The water in these creeks is somewliat muddy and cooler than
river water. A few fishes were collected in Little Weasaw Creek in 1877 by Mr. J. C.

Cunningham, of Denver. Ind., who has kindly allowed me to include them in the

present list.

21. Twelve-mile Creek, near Adamsboro. After a general southwest course this

stream enters Eel Eiver 2 miles above Adamsboro, Cass County. The bottom of the

channel is very rocky and the water is shallow and swift.
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FISHES OF THE EEL RIVER SYSTEM,

1. Petromyzon concolor (Ivirtlaud). Lamprey. Oue sjieoiuien, 6 inches loug, was taken from Bine
Eiver, at Columbia City, July 14, 1893. Others were seen at the same place.

2. Lepisostens osseus ( Liimieus). Common Grar-pike. Very common in all the lakes examined. A
few small specimens from Blue Eiver were seen.

3. Amia calva Linmeus. Doyfisli. Taken in quiet or sluggish waters in Blue Lake, Eel Eiver,

and in nearly all of its rn>per tributaries.

4. Ameiuru.s natalis (Le Sueur). Yellow Cat. Found in sluggish waters. Common in all the lakes.

5. Ameiurus nebulosus (Le Sueur). Common Bnllhead. Common in the lakes. Less common
throughout Eel River and its tributaries.

’6. Noturus flavu.s Eafinesque. Common in Rowing water at nearly all points in Eel River. A single

specimen from Twelve-mile Creek.

'7. Noturus miurus Jordan. Scarce. A few specimens were taken in the middle course of Eel Eiver

and one from Meredith Creek.

8. Noturus eleutherus Jordan. A number of specimens were secured in the middle course of Eel

Eiver. Largest taken, 3| inches long.

9. Noturus gyrinus (Mitchill). Two small specimens were obtained from weedy bottom, in the

upi^er course of Blue Eiver.

10. Carpiodes velifer (Eafinesque). I''onud by me only in Eel Eiver, below the lower dam at Logans-

port, where it is very abundant. The largest sj)ecimen taken is 9 inches long.

11. Catostomus teres (Mitchill). Small-scaled Sucker; Black Sucker. Taken in none of the lakes

except Round Lake, but it is common in all the streams. One of the commonest of fishes in

this region. The largest seen from Blue Eiver weighed 5 pounds.

12. Catostomus nigricans Le Sueur. Hog Sucker. None were seen in any of the lakes, but they

are common in swift waters in all the streams. The largest specimen measured 13 inches.

13. Brimyzon sircetta (Lac^pede). Chub Sucker; Sweet Sucker. Taken in none of the lakes except

Round Lake. Very common in Eel River and all its tributaries above South Whitley.

14. Minytrema melanops (Eafinesque). Striped Sucker. Common in Blue and Round lakes. Less

common but also found in all th e streams examined. The largest taken is 12 inches long.

15. Moxostoina macrolepidotuin duquesnei (Le Sueur). White Sucker. None were taken in any

of the lakes, but it is exceedingly abundant in all the streams. Large specimens were

taken with hook and line at Columbia City during March, 1893. The largest seen was
about 13 inches long.

16. Cypriiius carpio Linuffius. Carp. This well-known fish was taken at several points on Eel

and Blue rivers. They found their way into the streams from private fish ponds.

17. Cyprinus carpio specularis Linnajus. Mirror Carp. A single specimen of about 3 pounds weight

was secured in the upper courses of Blue Eiver.

18. Cyprinus carpio coriaceus Liun;eus. Mr. M. L. Galbreath, of Collamer, Ind,, reports having

seen one which was caught in Eel Eiver at that x>lace a few years ago.

19. Campostoma anomalum (Eafinesque). Taken in all the streams examined. None were seen in

the lakes. Mostly found in flowing water.

20. Chrosomus erythrogaster Eafiuesqrre. Bed-bellied Minnow. Taken by Mr. J. C. Cunningham
in Little Weasaw Creek, near Denver, Ind. We have no knowledge of this fish having

been taken anywhere else in the Eel Eiver basin.

21. Hybognatlius nuchalis Agassiz. A single specimen, 7 inches long, was taken from Eel River

below the lower dam at Logausport.

22. Pimephales iiotatus (Eafinesque). Common at all points in the streams examined. Found in

all the lakes excejit Hull and Blue lakes.

23. Notropi.s cayuga Meek. This minnow was secured in Round and Shriner lakes, from the upper

course of Blue Eiver, and in Blue Babe Creek. Nowhere common. Largest specimen, 2|

inches long. Head, 4 to 4J in length of body; depth, 4J. Eye, about 3} in length of head.

Mouth somewhat oblique, lower jaw not the shorter. F'irst ray of dorsal nearer tip of snout

than to base of caudal fin. Pectoral fins not quite extending to base of ventrals. Lateral

line not complete. Scales in lateral line, 36 to 38. The dark lateral bands pass forward

through the eyes and meet on the upper jaw in front. D. 8; A. 7 or 8.
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24 . Notropis anogenus Forbes. Fonnd iu Blue River ami Blue Lake only. Very abuudaut iu the

lake, less so in the river. The largest specimen taken has a length of
1-J-

inches. Head, 4

to 4:} in length of body; depth, 4 to 4^. Eye somewhat longer than snout, and about 3 in

length of head. Scales before dorsal, 13; scales in lateral line, 36. Lateral line complete.

D. 8; A. 8 (a very few 7). The black lateral bauds pass forward through the eyes and
across both jaws in front.

25 . Notropis iieterodon (Cope). Taken in Round, Cedar, and Shriner lakes. Common in all these

waters. The largest taken, 2.^ inches long. Lateral line complete. Lateral bands i)ass

forward through the eyes and meet on both jaws in front.

26 . Notropis deliciosus (Girard). Found iu Eel River from South Whi'ley dowu to the mouth.

Not common. Head, about 4 iu length of body; depth, 5. Eye about equal to length of

snout and slightlj’' more than 3 in length of head ; 13 or 14 scales before the dorsal; 36 scales

iu lateral line.

27 . Notropis whipplei (Girard). Silver-fin. Very common in Eel River and all its tributaries

from Liberty Mills down to the mouth.

28 . Notropis megalops (Rafinesque). Common Shiner. Very abundant in all the streams. Two
small specimens from Cedar Lake and three from gravelly bottom iu Round Lake. Also a

few small specimens from Wilson Lake. None from the other lakes.

29 . Notropis jejunus Forbes. Taken only in the pool below the lower dam at Logansport on lime-

stone bottom. Very numerous. Head, 4 ;
depth,

;
D. 8 ;

A. 7. Largest specimen taken 3|-

inches long.

30 . Notropis umbiatilis cyanocephalus (Copeland). Bed-fin. Common. Taken everywhere

exoex^t iu the lakes.

31 . Notropis dilectus (Girard). Numerous at all points examined in Eel River and its tributaries

below South WhitleJ^ A single spiecimen from the lower course of Blue River. Head, 4 to

4^ in length of body
;
dejith, 4f to 5; length of eye equal to that of snout, and 3| in length

of head. D. 9; A. 10. Largest specimen taken, 2| inches long.

32 . Notropis arge (Cox^e). Taken in Eel River, from North Manchester to the mouth; also in Paw-

Xraw, Flowers, and Twelve-mile creeks. Scarce. Found nowhere else. Head, 4-J- iu leiigth

of body; dexjth, 54; eye slightly longer than snout and 3 iu length of head; mouth very

oblique, maxillary reaching to front of eye. The front of dorsal is midwaj" between the

center of the xmpil and base of caudal fin.

33 . Ericymba buccata Cox^e. Found nowhere excexit on rocky bottom on the lower 6 miles of Eel

River and in Twelve-mile Creek near its mouth.

34 . Hybopsis hyostonius Gilbert. A few small sxieoimeus only were secured in Eel River, below
the lower dam at Logansport. The largest sxiecimeii taken is 24 inches long. Eye 34 to

nearly 4 iu length of head.

35 . Hybopsis watauga Jordan & Evermanu. Scarce. The largest specimen 34 inches iu length.

On four specimens noted the scales in the lateral line number respectively 42, 46, 48, and

50. On the larger specimens the black sxiots on the sides have almost disax)i)eared.

36 . Hybopsis amblops (Rafinesque). Taken iu Shriner and Cedar lakes, and iu the middle and

lower courses of Eel River and its tributaries.

37 . Hybopsis storerianns (Kirtland). Several specimens, 5 inches iu length, were caught iu the

pool below the lower dam at Logausxiort.

38 . Hybopsis kentuckiensis (Rafinesque). River Chub. At all points examined on Eel River.

Esxiecially common and of large size in the lower course of this stream.

39 . Seinotilus atroinaculatus (Mitchill). Creek Chub. Common iu all the streams. The largest

specimens from the upx>er course of Eel River.

40 . Notemigonus chrysolencus (Mitchill). Golden Shiner. From Blue Lake, Eel and Blue rivers.

Blue Babe and Mud creeks. Scarce at all these x^oints. Always found on grassy or muddy
bottom iu quiet waters.

41 . Dorosoma cepedianum (Le Sueur). Hickory Shad. Many sx^ecimeus from 2 to 10 inches iit

length were taken below the lower dam at LogansxJort. Found nowhere else.

42 . Coregonus artedi sisco (Jordan). Cisco. Three sxiecimens, each 14 inches iu length, were

secured iu Shriner Lake at a dex^th of 45 feet. They are also common in Cedar Lake, but

none are known to inhabit Round and Blue lakes. They sxiawn iu shallow water from
about the 25th of November to the 20th of December.
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43. Zygonectes notatus (Eafinesque). Top Minnow. Not very common, but generally distributed

throughout Eel Eiver and its tributaries. A few specimens were also taken in Blue,

Shriner, and Cedar lakes.

44. Umbra linii (Kirtland). Mud Minnoiv. This little fish was found in sluggish waters in the upper
courses of Eel and Blue rivers, and in Thorn and Blue Babe creeks.

45. Lucius vermiculatus (Le Sueur). Grass Pike; Little Pickerel. Common in all waters examined
excejit Hull Lake, where none were caught. Fishermen re^iort it common in this lake also.

Especially abundant in the larger lakes, wdiere specimens 12 inches in length were seen.

46. Lucius lucius (Linnaeus). Pike; White Pike. A number of specimens were taken at various

places in Eel Eiver; the largest of these was 2 feet in length and weighed 5 pounds. Two
smaller specimens were taken in Stony Creek; their stomachs were tilled with crawfish.

Last summer a 7-pound pike was taken with hook and line in Eel Eiver, near Columbia City.

47. Anguilla chrysypa Eafinesque. Eel. We did not secure a single si)ecimen, but saw the skin

of one which had been taken from Eel Eiver, at Collamer. It was formerly very common in

Blue Eiver.

48. Labidesthes sicculus Cope. Brook Sih-erside; Smelt. Common in Shriner, Cedar, and Eouud
lakes, and throughout Eel Eiver and its tributaries. In the lakes this fish forms a large

portion of the food supply of carnivorous fishes.

49. Aphredoderus sayanus (Gilliams). Pirate Perch. Inhabits quiet or sluggish waters in upper

Eel and Blue rivers. A few specimens were also taken in Thorn Creek.

50. Pomoxis sparoides (Lac6pede). Calico Bass. Common in all the waters of Eel Eiver basin.

51. Pomoxis annularis Eafinesque. Bachelor. A few sq>ecimens from Eel and Blue rivers and
Meredith Creek. Generally found associated with the calico bass.

52. Ambloplites rupestris (Eafinesque). Bock Bass; Goggle-eye; Bed-eye. Distributed throughout

all the streams. None were found in the lakes.

53. Cliaenobryttus gulosus (Cuvier & Yalenciennes) Warmouth. Found in Eel Eiver and in

nearly all of its larger tributaries, and in all the lakes except Hull Lake. It frequents

quiet waters. Nowhere common.
54. Lepomis cyanellus Eafinesque. Green Sunfish. Not common. Eel Eiver and all its larger trib-

utaries, and Eound and Wilson lakes. It was not seen by me in the other lakes, but it no doubt

inhabits them also.

55. Lepomis pallidus (Mitchill). Blue-gill; Blue Sunfish. Freqixeuts all the waters examined. The
largest from Shriner Lake measured 9^ inches in length. This is one of the most important

food-hshes in the lakes.

56. Lepomis megalotis (Eafinesque). Long-eared Sunfish. Common in Eel Eiver and in nearly all

its larger tributaries. Found in none of the lakes except in Hull Lake, where one small

specimen was caught.

57. Lepomis euryorus McKay. Only three siiecimens were taken, one each from Cedar and Shriner

lakes and one from an old side channel in the upper course of Eel Eiver. The largest

specimen is inches long. These specimens have some points of difference from Lepomis

euryorus McKay, but for the present they are identified with that sjiecies. The dorsal

outline slightly more convex than the ventral. Head, 3; dejith, 3; eye, 4; snout, 4. Mouth
small, oblique, maxillary reaching to front margin of eye. Teeth on vomer. Pharyngeal

teeth conical. Gill-rakers short, about 8 or 9 in number. Scales on the cheeks in 5 rows

and not 6 or 7 rows as in McKay’s descrijition of L. euryorus. Scales on the opercle larger

than those on the cheeks. Subopercle with a single row of 'scales. The flap of the opercle

a shiny black color surrounded by a membranous margin which is whitish above and below

in the alcoholic si')ecimen. Front of dor.sal somewhat behind base of pectorals and directly

over insertion of ventrals. Dorsal spines all curved backwards, tliose in the middle the

highest and equal in length to the distance from the tip of the snout to the center of the

eye. Soft portion of dorsal slightly higher than spinous dorsal. Posterior insertion of

soft dorsal and that of anal fin are opposite. The base of anal fin is contained twice in that

of dorsal fin. The third s^jine of anal the longest. Ventrals inserted behind pectorals.

The ventrals extend,) ust over the vent. Pectorals not quite reaching vent. Scales etenoid,

5-43-11. Color in sqiirits, above axis of body, dark olive; below, yellowish. Toji of head

black. The membranes of vertical fins dusky. Ventrals also du.sky, with lighter margins.

The pectorals are whitish. D. x, 10 or 11; A. in, 10.
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58 Lepomis heros (Baird & Girard). Caught bv me nowhere excejit in Round Lake, where it is

not scarce. Dorsal and ventral outlines similarly ourred. Head, 3J; depth, 2J; snout, 3-J;

eye, 4 to 4J. Opercular flap black, smaller than eye, edged with pale. Four rows of scales

on cheeks. Largest dorsal spine 24 in length of liead. Pectorals as long or longer than
head, extending past front of anal. Color, dusky olive, silvery beneath, no wavy lines on

cheeks, sides of liody not spotted, and dorsal not mottled. Scales on lateral line about 37.

D. X, 11; A. Ill, 10.

59. Lepomis gibbosus (Linmeus). Common iSiinfish. Common in all the lakes except Hull Lake.

Also common in the dam at South Whitley; scarce in the streams.

60. Micropterus dolomieu Lac^jibde. /Small -moiiilwd Blade Bass. Common in flowing water
throughout Eel River and its larger tributaries. The largest specimen observed by me
from Eel River was taken with hook and line in the dam at Pettysville. It Aveighed 4

piouuds. None were taken in the lakes.

61. Micropterus salmoides (Lacepede). Large-moutlied Blade Hass. Very common in all the lakes,

Avhere it is the most important game and food fish. It was also taken in Eel River and
some of its larger tributaries.

62. Btheo.stoma pellucidum Baird. Sand Darter. Numerous specimens Avere taken in Eel Riv^er

and all its tributaries from Collamer to Logausport. None Avere seen aboAm Collamer.

63. Etheostoma nigrum (Rafinesque). Johnny Darter. One of the most common of darters in the

streams. Also found in Cedar and Round lakes, but less common.

64. Etheostoma blennioides Rafinesque. Green-sided Darter. In all tlie streams, but nowhere com-

mon. None were found in the lakes.

65. Etheostoma caprodes (Rafinesque). Ilogfish. From the lower course of Eel RiAmr, Paw-jiaw,

Flowers, and TAvelve-mile creeks. None were seen aboA'e Roauii.

66. Etheostoma phoxocephalum Nelson. Many fine specimens Avere taken on grassy bottom in Eel

RiAmr at Logausxiort, immediately above the Avagon bridge. They were found nowhere else.

67. Etheostoma aspro (Cope & Jordan). Blade-sided Darter. None were seen in the lakes, but they

are common in all the streams. On somespeeimeusfromEelRiAmr, at Logausport, the lateral

spots flow together and form a solid dark baud.

68. Etheostoma evides (Jordan & Copeland). This beautiful darter Avas not taken by me, but

numerous specimens were secured by Prof. B. W. EA'ermann in Eel RiA'er, below the loAver

dam at Logausport. Scales 55.

69. Etheostoma camurum (Cope). Blne-hreasted Darter. Scarce. In Eel RiA’er only at points

between South Whitley and North Manchester. Head, 4; depth, 44. D. xi, 13; A. ii, 8.

Largest specimen taken, 2 inches long.

70. Etheostoma flabellare Rafinesque. Found nowhere except in Eel RiAmr lietAveen South Whitley

and North Manchester.

71. Etheostoma coeruleum Storer. Bainbow Darter. EA'eryAvhere common in the streams. None
AVere taken in the lakes.

72. Etheostoma coeruleum spectabile (Agassiz). Taken in Little Weasaw Creek only.

73. Etheostoma eos (Jordan & Copeland). S])ecimens Avere taken from each of the lakes. Most
abundant in Round Lake. None from the streams. The largest specimen seen Avas 2i inches

long; head, 4; depth, 44. D. A'lii to x, 7 to 11; A. ii, 7 or 8. Some of the Larger sj)eci-

mens have two or three small black s2iots arranged A-ertically on base of caudal fin.

74. Etheostoma microperca Jordan & Gilbert. Numerous sxiecimens were caught in Blue Lake,

and a few in Round Lake. Found nowhere else.

75. Perea flavescens (Mitchill). Hinged I’erdi; Yellow Perdi. Common in all the lakes. Found
noAvhere in the streams except in the up^ier courses of Eel and Blue riA'ers.

76. Cottus bairdi Girard. Miller's Thnmh; Muffle-jaw. Common on cold, rocky bottom throughout

Eel River and its lai'ger tributaries. Also found in WeasaAV Creek.
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TIPPECANOE RIVER SYSTEM.

The waters of this system were examined at the following places:

1. Loon LaJie.—This beautiful sheet of water is 9 miles northwest of Columbia
City and lies partly in the counties of Whitley and ISToble. It has a length northwest
and southeast of miles and a width of half a mile, and it has a maximum depth of

102 feet. The bottom is mostly sandy, its shores are low but clean, somewliat marshy
at the north and south ends, and covered with water weeds. The water is very clear.

It receives the waters of Old Lake and Hew Lake, small bodies of water lying about
half a mile to the southwest of it. The outlet of Loon Lake contributes to the head
waters of the Tippecanoe River. This lake was examined June 14.

2. BifJ L(Le lies 2 miles to the east of Loon Lake and wholly within Hoble County.
It is nearly circular and somewhat larger than Loon Lake. It receives its waters from
Crooked and Crane lakes, which lie immediately to the east of it. The outlet of Big-

Lake joins that of Loon Lake. Investigations on this lake were made June 15.

3. Crool-ed Lal:e is a narrow body of water having a length of about If miles
j

its

east end is not more than one-fourth mile west of Cedar and Shriiier lakes, which were
described under the Eel River system. The specimens seen from this lake were in the
hands of fishermen.

Loon Lake is a summer resort for fishermen. There is a hotel, a clubhouse, and a
number of private cottages. The lake has a pleasure steamboat plying its waters.

Big Lake has also several cottages. These lakes are well stocked with indigenous

game and food fishes.

FISHES OF THE TIPPECANOE RIVER SYSTEM.

1. Lepisosteus osseus (Liuuseu.s). Common Gar-pike. Common in all the lakes.

2. Ameiurus nebulosu.s (Le Sneur). Very abundant, especially in Loon Lake.

3. Pimephales notatus (Eafinesqne). Loon Lake and Big Lake. Very common.
4. Notropis cayuga Meek. Loon Lake. Scarce.

5. Notropis heterodon Cope. Loon Lake. More abundant than N. cayuga.

6. Coregonus artedi sisco (Jordan). Cisco. Common in Crooked Lake
;
also found in the "west end

of Big Lake, but scarce.

7. Zygonectes notatus (Rafiuesque). Top Minnow. Abundant in Loon and Big lakes. Nonefrom
Crooked Lake.

8. Lucius vermiculatus (Le Sueur). Grass Pike. Many specimens from Loon and Big lakes. No
doubt it inhabits Crooked Lake also.

9. Labidesthes sicculus Cope. Brook Silcerside; Smelt. Common in Loon Lake. A single specimen

from Big Lake.

10. Ponioxis sparoides (Lacepede). Calico Bass. From Crooked Lake only.

11. Chaenobryttus gulosus (Cuvier & Valenciennes). Warmouth. A few specimens from Loon and
Big lakes only.

12. Lepomis pallidus (Mitohill). Blue-gill; Blue Sunfish. F-rom all the waters examined. Abun-
dant.

13. Lepomis megalotis (Rafinesque). Long-eared Sunfish. A few small specimens from Loon
Lake only.

14. Lepomis gibbosus (Linnmus). Common Sunfish. Common in Loon Lake. Not taken by me
in the other lakes.

15. Micropterus salmoides (Lacepede). Large-mouthed Black Bass. Very abundant in all the

lakes.

16. Etheostoma caprodes (Rafinesque). Log Perch; Hogfish. Many from Loon Lake, but none

from Big or Crooked lakes.

17. Perea flavescens (Mitchill). Ringed Perch; Yellow Perch. Common in all these lakes.
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LIST OF BATRACHIANS AND REPTILES OBSERVED IN EEL RIVER BASIN.

BATRACHIANS.

1. Necturus maculatus Rafiiiesque. Mad Pappy; Water Dog. Numerous specimens are taken in

Eel and Blue rivers op the hook while fishing for suckers.

2. Amblystoma opacum (Gravenhorst). Not coaiihon. Found near Columbia City under logs in

damp woods.

3. Amblystoma microstoma (Cope). Small-monlhed Salamander. About ponds near Columljia City.

4. Bufo lentiginosus Shaw. Common Toad.

5 . Acris gryllus crepitans Baird. Cricket Frog. Common along the streams and about the lakes.

6. Hyla versicolor Le Conte. Tree Frog. At Columbia City.

7. Rana virescens Kahn. Leopard Frog. Very commoji along the lakes and streams.

8. Rana clamata Daudin. Green Frog. Also found along the water courses, but not so common as

the former.

9. Rana catesbiana Shaw. Ball Frog. Common in sluggish waters in the lakes and streams.

EEPTILES.

1. Storeria occipitomaculata (Storer). Iled-beUied Snake. At Columbia City and Collamer.

2. Butainia faireyi Baird & Girard. In the vicinity of Collamer.

3. Butainia proxima (Say). Mr. Galbreath says it has been taken at Collamer.

4. Butainia sirtalis (Linufeus). Common Garter Snake. Everywhere common.
5. Tropidonotus sipedon (Linnmus). Water Snake. Common along the streams. Largest taken

was 35 inches long.

6. Bascanion constrictor (Linnfeus). Blue Racer. A common snake.

7. Ophibolus doliatus triangulus (Boie). Milk Snake; House Snake. Seen at Columbia City.

8 . Sistrurus catenatus (Eafluesque). Prairie Rattlesnake. Many were killed last summer in fields

east of Columbia City.

9. Amyda mutica (Le Sueur). Leather Turtle. Several sj)ecimens from the middle course of Eel
River.

10. Aspidonectes spinifer (Le Sueur). Common Soft-shelled Turtle. A few small s^iecimens were
seen in Eel River.

11. Clielydra serpentina (Liunse.us). Snapping Turtle. In Eel and Blue rivers.

12. Aroniochelys odorattis (Latreille). Musk Turtle. Taken in Eel River.

13. Malaclemmys geographicus (Le Sueur). Map Turtle. Several small specimens from Eel River.

14. Chrysemys marginata (Agassiz). Western Painted Turtle. Taken in all the lakes and streams.

The most common turtle.

15. Chelopus guttatus (Schneider). Speckled Tortoise. Found in Eel River.

CoLEMBiA OiTYj Indiana, August 14, 189.3.
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7-NOTES ON THE FRESH-WATER FISHES OF WASHINGTON COUNTY,

MAINE.

By W. C. KENDALL.

The following notes are the result of a brief invevStigation of several lakes and
fresh-water streams iii Washington County, Me., conducted principally in October,

1803, with the assistance of Mr. B. L. Hardin. The collections made do not fully

represent the fish fauna of the region, as the time spent in the field was very limited,

the areas examined comparatively circumscribed, and tlie facilities for collecting

necessarily imperfect. The work can therefore only be regarded as the initial step

toward more thorough and extended operations in the future.

A i^art of this region has long been well known to sportsmen on account of the

excellent opportunities it affords tbr both hunting and fishing, especially about the

Grand Lakes. In some localities fishing is still carried on as an industry, in a small

Avay, while in others, wdiere this business was once conducted, it has been abandoned.

Alewives are caught in Dennys Elver, and three salmon weirs are located in the salt-

water portion of the same stream. Pickerel fishing affords emx>loyment in winter for

a few fishermen on Schoodic Elver and Tomah Stream. In the loAver lakes of tlie

Grand Lake system a few white men and Indians make a business of fishing for white

perch and iiickerel. Whitefish are caught in considerable numbers in ‘Hhe thoiough-

fare” at the upper end of western Grand Lake. The trout and landlocked salmon in

Grand Lake and Grand Lake Stream afford unsurpassed angling. The salmon fishery

of St. Croix Eiver, once very important, has been almost entirely abandoned, though
of late years it has shown slight improvement. The smaller fishes, though seemingly

uninteresting from any other than a natural-history standpoint, are of considerable

indirect economic importance. Those of the sucker and minnow families form not only

a conspicuous item in the food supply of the more important fishes, but in turn they

feed upon their eggs and young, thus helping to maintain the balance of nature by
preventing an undue increase of either.

In this connection we may refer to the pickerel, the so-called enemy of nearly all

other fishes, succumbing only to the blahk bass, and depending mainly upon the young
of other fishes and frogs for its food, though young pickerel subsist to a great extent

upon insects. If, through their own greed or by other means, their food supply is

withdrawn, iiickerel gradually degenerate in size and ultimately practically disappear.

Many instances in support of this fact have been made known. Pickerel and black

bass are certainly voracious and destructive fishes, but the writer questions whether

they have not to some extent been unjustly accused. It is doubtful if trout ever

43
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existed in large nimibers in the waters of this county from which they are said to

have been exterminated by pickerel; even if they did, it is probable that they had
begun to diminish from other causes before pickerel were introduced to facilitate their

destruction. Trout do not thrive in waters best suited to iiickerel, while the latter

species will not do well in the favorite habitat of the trout, and the appearance of an

occasional pickerel in such places is no cause for alarm. Pickerel are lovers of quiet,

muddy, weedy streams and lakes. Trout prefer cool, running water, with little of

such vegetation. Whenever pickerel have existed contemporaneously with the smaller

fishes, such as chubs, minnows, etc., there, has seldom, according to our experience,

been any scarcity of the latter. Trout, moreover, generally disappear from their

former resorts far faster through human than through natural agencies. Excessive

and destructive methods of fishing, iiollution of the waters, and the destruction of

forests are far more fatal to trout life than the natural enemies.

The writer, however, does not wish it understood that he advocates the intro-

duction of pickerel into such waters, for they would afford an additional factor of

destruction to those already in operation. Furthermore, it is well known that where

pickerel or bass exist it is next to useless to endeavor to introduce and propagate the

brook trout or any of its kin.

Among the fishes discussed in this paper are also included those salt-water

species which occasionally or j)eriodically enter the fresh waters for spawning or other

purposes.

Local names are always more or less confusing, and they are especially so in many
instances in Maine, where distinct species in neighboring localities are often known
by the same name. The name “chub” is applied indiscriminately to the larger fishes

of the family Gyprimdm; “young chubs” or “shiners” to the intermediate sizes, and
“minnies” to the young GyprUiidce and to the Gyprinodontidcc. The catfish, Ameiurus

yiehulosus, is known generally as “hornpout,” as also in some places the sticklebacks,

Pygosteus, Oasterosteus, and Apeltes. Gatostomus teres is commonly designated as

“sucker.” Semotilus bidlaris is widely known as “chub;” but the adult Fundulus

heteroclitus, in places along the coast, are likewise called “chub,” and the young of the

same species “minny.” Salvelimis fontmalis is everywhere recognized by the names
“trout,” “brook trout,” and “speckled trout.” Salvelimis namaycush is known as

“togue,” “lake trout,” or “salmon trout;” Salmo salar sebago as landlocked salmon

and “salmon trout.” The brook trout, when large, also has sometimes been misnamed
“salmon trout.” Salmo salar is commonly known as “salmon” or “sea salmon.”

The local names given in connection with the scientific ones in the lists accom-

panying this paper are those most often applied to the fishes in the localities to which
the lists relate. Where the local name was not ascertained the name used in a neigh-

boring locality has been inserted.
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BOYDEN LAKE, PENNAMAQUAN LAKE AND RIVER.

BOYDEN LAKE.

Boyclen Lake is about 3 miles loug; its greatest wkltli is 2 miles. It is situated

in the uortberu part of Perry, extendiug also a short distance into the town of Eob-

inston. The water has the red color nsually caused by decaying vegetable matter.

The shores are for the most part rocky, bnt there are numerous sandy places thickly

grown with rushes, the lurking-spots of the young of the various fishes that inhabit

the lake. This lake is the source of Little Elver, which empties into Passamacpioddy

Bay a few miles north of Eastiiort.

On August 13, a visit was made to the soutliern end of the lake, where several

hauls of a 25-foot Baird seine were made among the rnshes. The following five

species were taken in abundance: Ameiurus nehulosus (young), Oatostomus teres

(yonng), Notropis megalops (young), Semotihis Imllaris (young), and
The occurrence of the latter species here considerably extends its eastern range, the

coast of Massachusetts having heretofore been regarded as its limit in that direction.

The young of Lucius reticiilaLis (2 specimens), Anguilla chrysypa, Lepomis gihhosus (1

specimen), and Perea flavescens were also captured.

Pickerel of small size are said to be common in the lake, and a few black bass and
landlocked smelts are stated to occur there. It is affirmed that this lake once afforded

excellent trout fishing, but iiickerel were introduced and subsequently black bass.

Howmver, trout have not been caught here within the memory of any one wdth whom
we conversed.

PENNAMAQUAN LAKE.

Pennainaquan Lake, about 4 miles long and miles wide, is the source of Pen-

namaquan or Pembroke Eiver, which empties into Oobscook Bay. It is situated in

tlie southeastern x^art of the townshixi of Charlotte. A small stream rising in Baring-

flows into it at its northern end and it receives the waters of Eound Pond through a

small brook. Crocker Lake is a neighboring small body of water, bnt has no connection

with Pennaraaquan Lake. Pennainaquan is connected wdth Boyden Lake by Boyden’s

meadow brook, which under certain circumstances (when higher water xirevails in one

or the other of the lakes) reverses its current, flowing at one time into Penuamaqnan,
at another into Boyden Lake. This brook is an ordinary slnggisli meadow stream,

fall of cat-tails, Avater lilies, jiickerel weed, bladder wort, and other fresh-water jdants.

Pennamaquan Lake resembles Boyden Lake in its dark Avater, rocky, gra velly, and
sandy shores, and luxuriant growth of rnshes. We AAmre informed that black bass

AA^ere introduced into the lake about fifteen years ago, and Boyden Lake was ]probably

suxiiAlied abont the same time. Pair bass fishing is said to be found there now. A
fresh breeze interfered Axith the success of onr seining, bnt on August 30 the following

fishes Avere taken in Pennamaquan Lake:

Catostomus teres. Young, few.

Notropis megalops. Few.
Semotilus buUaris. Yonng, few.

Noteniigonm chrgsoleaciis. Young, few.

Osmenis mordax. Few.

Fundulus diapUanus. Common.
Lucius retlcuJaius. Young, few.

Lepomis gihhosus. Young, common.
Micropterus dolomieu. Y'‘oung, two sxiecimens.

Perea flavesccns. Young, common.

In Boyden’s meadow brook one specimen ot Lucius reficulatus was obtained.
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PENNAMAQUAN EIVER.

Near the lake, Pemiamaqiian Elver is shallow, rocky, and rapid. Farther down
it is more slug’gisli and boggy for the remainder of its course, and abounds in the

common fresh water plants. It has three milldams: one at Pembroke village, another

about a half mile above, and a third about 3 miles np. The last we did not have the

opportunity of examining. Salt water makes its way nearly np to the lower dam.

No artiticial lishways have been constructed, but when the water is sufficiently

high fish can pass through some rude excavations in the rocks at the ends of the

dams,

Alewives are said, at one time, to have run up the river in abundance, but

since then the numbers have greatly diminished. Many young ones, however, were

seen coming down this season. Pickerel up to 3 pounds in weight are reported to be

common,
A small brook enters at Pembroke, i]i which trout are said to be caught, as well

as in the brackish water at its mouth. On October 0 several hauls of the 25-foot

seine were made in the river for about 14 miles above the second dam. The common
water plants, such as cat-tails, lily pads, pickerel weed, etc., were abundant, though
dead at this time. Spiders, water bugs, insect larvne, and snails were exceedingly

numerous among the grass and weeds.

The temperature of the water was 62*5° F.

The fish taken were Notemigonus chrijsoleucus, very common; IaicIhs reticulatus,

common; Lepomis gibbosus, common; Perea Jiavescens, common.
The abundant fresh-water plants, muddy bottoms, coves, and lagoons supplied

with x)ickerel weed and water lilies, afford an ideal home for pickerel.

Boyden and Peunamaciuan lakes also seem more suited, in their general charac-

teristics, to such fishes as pickerel, chubs, suckers, and horupouts, than to trout,

salmon, or other species of like habits.

List of Fishes obtained in Boyden Lake and Pennamaquan Lake and Biver.

Ameiuriis nebulosits (Le Snear). “Hornpoiit.”

Catostoinus teres (Mitcliill). “Sucker.”

Notropis meyaiops (Eafiuesqne). “Eed-fiimed

Minnow.”
Semotilus buUaris (Eatinesque). “ Chub.”
Noternigonusclirysoleucus (Mitchill). “Shiner.”

Clupea asHvaUs Mitchill. “Alewife.” *

Osmerus mordax (Mitchill). “Smelt.”

Funduhis diaqihanus (Le Sueur). “Fresh-water

Minnow.”
Lucius retieulatus (Le Sueur). “Pickerel.”

Anguilla ehrysypa Eafinesque. “ Eel.”

Lepomis gibbosus (Linnaeus). “Sunhsh.”

jilicropterus dolojnieu Ijiicepede. “Black Bass.”

Perea jiavescens (Mitchill). “ Yellow Perch.”

* The specimens appear to be the young of Clupea cesiiralis, agreeing with this species in the black

peritoneum. In the somewhat larger eye and slightly higher dorsal tin, they differ, however, from

the usual aspect of C. cestivalis and approach Clupea pseudoharengus.
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MEDDYBEMPS LAKE AND DENNYS RIVER.

MEDDYBEMPS LAKE.

On October S, witk the object of making an examination of Dennys River, we
went, with a guide and canoe, to Meddybemps, where some fishing was done in Meddy-

.

beinps Lake, but with little success. This lake is abon 1 12 miles long and 5 or fi miles

wide, of irregular shai)e, and contains several small, wooded islands and one of fairly

large size. It has an area of about 20,000 acres. For the most part, so far as we could

determine, the sliores and bottom are rocky, comiiosed of large and small bowlders,

with some granite ledges along the shore. At the lower end the lake was shallow,

but our visit was made during the low-water season, marks on the rocks indicating

that at certain times the depth becomes 1 or 5 feet greater. The water is cool and

fairly clear, and in our judgment would aftbrd an admirable place for salmon, trout,

or togue, were not black bass and pickerel common in the lake, there being, however,

fewer pickerel than black bass. The other fishes said to inhabit the lake are white

perch {Morone cumriccuia)^ yellow perch, eels, smelts, alewives, chubs, and suckers.

At the outlet of the lake is a dam about 20 feet long. The gate, about 0 feet wide,

was closed, but is open, we were told, most of the season. A fishway exists at one

end of the dam, but no water was flowing through it at this time. A few rods below

is a bridge, with an aperture of about 20 feet, the latter being obstructed by a closely

made slat fence, having a narrow gate opening into a short sluiceway, wliich extends

into a box about 7 feet long by 3 feet wide, provided with a wire-netting end and
bottom. This contrivance Avas used for catching eels, Avhich are said to pursue the

young alewirms in great numbers as they move down from the lake into the river.

About two dozen eels Avere in the trap at the time of our visit. At the end of a stone

dam or Avail, between the britlge and the other dam, stands an old mill, under which is

another fishAvay into the lake. Above this is a broad, shalloAv, muddy pool in Avhich

the seine was hauled, but without securing any fish.

Several hauls were made along the Avest shore of the lake, Avith little success, as

few suitable localities for seining could be found. About 2 miles from the dam, in a

shallow place, with muddy bottom, containing rushes and lily pads, two pickerel were

taken, together with some mollusks {Plaiiorbis) and insects.

DENNYS RIVER.

Dennys Rivmr, just beloAv the dams and bridge, is about 25 feet wide, rocky, grav-

elly, and sandy, and contains many old AAmter-logged slabs. Nine chubs, 4 to 11 inches

long, Avere taken here. This river floAvs for about 20 miles from Meddybemps Lake to

the village of Dennysville, through meadow land and low hills Avooded with maple,

loAv birches, etc., together Avith occasional tracts of spruce, fir, pine, and hardAvood

groAvths. Over a great extent the country bears evidences of the destruction of its

forest by fire or other agency. For about 6 miles it is dead water, containing luxuriant

growths of algiu, water grasses, weeds, Avater lilies, cat-tails, and many other fresh-

Avater plants. Some places are very deep; others shallow. The bottom consists of

mud and sand. Seining Avas nearly impossible on account of grass, weeds, and snags.

Old sunken slabs were found for over a mile beloAV the mill. xYbout 14 miles below

the lake a bank of saAvdnst, oAmrgrown with flags and rushes, occurs on an ontAvard

curve of the river bank. Pickerel Avere seen here. At every place along this tract
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of dead 'svater, wliere it was practicable to use the seine, hauls were made. Pickerel,

measuriug from 6 to 10 inches long, Avere common. The young ones were frequently

obseiwed rising to insects and leaves Avhich had fallen into the water. One dead chub

was taken. About 4 miles below Meddybemps the river is about 30 yards wide, the

temperature of the water being 55.5° F. on October 9.

At the hrst quick Avater, about 6 miles below Meddybemps, a school of young
alewives Avas seen, but none Avere secured. From this place frequent rips and rapids

occur in the river along the remainder of its course. They are from a few yards to a

mile in length, AAdth intervening reaches of quiet AAmter in Avhich Avater i)lants grow

profusely. Trout are said to be common in all these rips. Frequent unsuccessful

trials were made with hook and line, using minnoAvs and Avorms as bait. The seine

also Avas used in suitable places, but AAuth no success until about 12 miles beloAA' Meddy-
bemps. The last G miles Avere, for the most part, unsuitable, the Avater being deep,

with abrupt banks or A’ery swift currents. On October 10, about 6 miles above Deunys-

ville by river, a fcAV young pickerel Avere obtained from among weeds and lily pads,

where the bottom Avas boggy, and young chubs and red-fluued minnoAvs Avere taken

ou clay bottom Avith short grass and shalloAv Avater. Clark Eips are located about 5^

miles above Benuysville, at the foot of a long stretch of smooth, deep Avater. Over

these rips the water flows Avitli considerable force, forming deep pools and eddies AAuth

graA’elly bottoms behind large bowlders. In one of these eddies Ave succeeded AAuth

some difficulty in making a haul of the seine. Three specimens of trout Avere

obtained, tAvo of which Avere females about 10 inches long, Avith Avell-advanced but still

immature ovaries; the other Avas about 6 inches long. The stomach of one contained

a young alcAvife; the other caddis Avorms. Two young chubs were taken. The tem-

perature of the Avater here Avas 50° F.

About a mile beloAv Clark Eips, on Starters Eips, hue gravelly bottom, 1 young

salmon, 4 inches long, and 1 red-tinned minnoAv were obtained. At the entrance of a

narrow arm of the river,Avhich makes off a short distance beloAV this iilace and rejoins

the river someAvhat farther down, there is a deep pool, Avith muddy bottom, lily pads,

and boggy shore, from Avhich numerous simcimens of suckers, red-tinned minnows,

chubs, and a few young alewives, 2^ to 2J inches long, Avere taken. Near the loAver end

of Starters Eips, in a pool of a rivulet branching from the main channel through a

gravel bed left dry by the Ioav water of this season, Ave took many specimens of suck-

ers, red-fiuned minnows, black-nosed dace, and chubs. At the foot of Starters Eips,

in about 2J feet of SAvift Avater, fine graAml bottom, 1 gravid female trout, about 13

inches long, and 1 young chub Avere caught, the former being liberated at once.

About 2 miles aboAm Dennysville, in a small coAm full of water idants, 5 pickerel,

4 to 12 inches long, Avere obtained, together Avith larval insects, Avater bugs, snails,

etc. The temperature of the Avater was found to be 54.5° F. Just below here a jam

of logs, about 200 yards long, Avas encountered, preventing further progress in the

canoe. Below this there were short rips and another small jam of logs. The rest of

the river is comparatively smooth, Avith occasional bowlders in shallow Avater, until

it reaches the millpond. BeloAV the mill the water again becomes rapid, and this char-

acter obtains down to the salt water at Dennysville. The pond is about a half mile

long and from 75 to 400 yards in Avidth. We Avere informed that pickerel, hornpouts,

“roach” or “hogbacks” [Lei)omis gibbosus), and eels occur there. Large eels are said

at times to be abundant in the river, following the young alewives down.
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The upper (J miles of llemiys Eivt^r seems to be iiartieularly adapted to pickerel;

tlie remaiuder of the river is said to be, and ought to be, a hue trout stream. The
gravel bottoms afford excellent spawuiug-grouiids for both salmon and trout. Starters

liips are reputed to be the faAmrite spaTvuiiig-grouiid of salmou. Alewives find their

proper spawiiiug-grouud in the lake, aud perhaps iu the upper part of the river. The
rips aud rapids are always the favorite haunts of trout iu the spring aud summer, and
they often congregate at the mouths of spring brooks, where insects and other trout

food are likely to be washed iu.

Fish have access to the river from below and from the lake. Pickerel are found

along the entire length of the stream; they were probably introduced into the lake as

well as into the mill pond at Denuysville. How much havoc they may have wrought
among the trout and smaller fishes is hard to say, but the trout are still pleutiful, and
in certain localities there seems to be no dearth of smaller aud less important fishes.

The reported decrease of ifickerel iu Meddybemps Lake may possibly be due to the

presence of black bass.

At Denuysville Mr. Benjamin Lincoln, a ])rominent resident, gave us some inter-

esting aud instructive information regarding the fishes of the locality. He said that,

iu the early history of the town, salmon were pleutiful in the river, but were smaller

and of ditfereut shape than at present, having more of a “mackerel shape,” and not

going beyond 12 imuuds in weight. In 1845 a water mill was built a mile above the

present one. No fishway was placed in the dam, so that the migratiou of salmon,

shad, aud alewives up the river was interrupted, aud these species were unable to

reach their spawning-grounds. Shad were once abundant in the Machias, Pembroke,
aud Dennys rivers, but at present only an occasional one is observed iu any of those

streams. A single specimen was taken at Denuysville this season. Alewives as well

as salmon, however, are now increasing in abundance. In 1858 the above-mentioned

mill and dam were destroyed by fire, and the passage of fish again made possible.

Salmon aud alewives resumed their migrations to some extent, with a little increase

from year to year. The lower mill, built by Mr. Lincoln’s grandfather, caused no

obstruction iu the river, as at one end of the dam a good natural fishway Avas left,

aud it still exists, somewhat iminoved.

In 1874 Mr. Lincoln began thex)lanting of young salmon in the river, a work which

fie continued every season until 1890, obtaining bis sux)i)lies of eggs from tlie State or

U. S. Fisfi Commission aud hatching them at his own ex^ieuse. At the latter date,

however, he discontinued this commendable undertaking, the indefatigable poaching

carried on by some of the residents along the stream tending to defeat his efforts.

Mr. Lincoln estimates that about 250,000 young salmon have been deposited iu the

river. The old run of “mackerel-shaped” salmon has disapxmared and larger and
proportionately deeper fish (“true Penobscot salmon”), attaining as great a weight as

33 xmunds, haA'^e taken their xilace. The quantity of fish has also greatly increased.

According to Mr. Lincoln there are two runs of salmou in Dennys River every sea-

son, one from May 15 to Julj" 30, or thereabouts, and the other from October 1 until

NoA^ember. AiAxtarently oidy a fcAV males are found with the summer run. The
spawning season is in NoA^ember, aud hooked-nosed individuals are found only at

that time.

J. C. B. 1894.—

i
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Salinou have been seen spawning a short distance np the river from Denuysville
and thence all along in suitable places to above Starters Rips. It is Mr. Lincoln’s

opinion that the destruction of the forest by the Saxeby gale, on September 4, 1869,

and subse(piently by tire, has been injurious to the welfare of the salmon, as the

stream is now less protected from cold and in some places it freezes to the bottom,

killing eggs and young.

Alewives have again become abundant, but the “bluebacks,” which were deeper,

proportionately shorter, and fatter tish, and once common, are no longer found. Ale-

wives run upstream during May and June and after a few months the young, about

2 inches long, are seen coming down in abundance. They continue to descend until

late in the season, after the ice has formed. Some do not get down until spring, when
they are about 5 or 6 inches long. This species spawns in the dead water.

On the morning of October 7 Mr. Lincoln opened the gate in the tishway at his

milldam in Denuysville. Thousands of young alewives were seen passing down tail

hi st until they reached the turbulent water below, where they were tossed about until

they found quiet water in the eddies and pools among the rocks. Several specimens

were caught in our hands and were identihed as Clupea cestivaUs.

At the time the old upper mill was in existence the proprietor, being told that

pickerel were hue edible and gamy hsh, introduced some into his mill i)ond. They
multiplied greatly, practically exterminating most of the other. species, leaving only

“roach” and horupouts.* Mr. Lincoln thought that the pickerel were brought from

Massachusetts. They are now held in ill repute.

Cathance Lake is about 2 miles long and miles wide, situated about 8 miles

northwest of Denuysville, on the boirndary line of Charlotte and Cooper townships.

It is a deep, clear, cool body of water, containing an abundance of brook trout ranging

in size up to as high as 4 xiouuds. Landlocked salmon are also common, having

been introduced there some years ago. They do not attain a greater weight than 5

pounds.

The Cathance River takes its rise in this lake and joins Dennys River about

miles above Denuysville. It is a rocky stream, smaller and more turbulent than

Dennys River. Brook trout are abundant, especially at its upper course.

List of Fishes obtained in Mcddyhemps Lake and Dennys River.

Catostomus teres (Mitcliill). “Sucker.”

Notroj)is nieyalops (Rafiiiesune). “ Recl-flnued Min-

now.”

Rhinichthys atronasns (Mitchill). “Black-nosed

Dace.”

Semotihis bnIJaris (Ra,i\ues<{ne). “Chub.” I

Clupea cestivalis Mitchill. “Alewife.”

Salmo salar Linnsens. “Salmon.”

Salvelinus fontinalis (Mitchill). Trout, Brook

Trout, Speckled Trout.

Lucius reticnlatus (Le Sueur). “ Pickerel.”

Perea Jiavescens (Mitchill). “Perch,” “Yellow

Perch.”

* Many small Cyprinidce were observed hy us among the logs at the lower end of the pond. The

“roach” was ascertained to he Leponiis gibbosas.
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THE WESTERN GRAND LAKE SYSTEM.

Tbe Western Grand Lake System is tlie source of tlie West BraucU of the St. Oroix

or Schoodic Eiver. This system of rivers and lakes is about 50 miles long, through

the Schoodic River, Leweys, Long, Big’, Grand, Pocompus, and Sysladobsis lakes,

with their coiiiiectiug streams and thoroughfares; with a few short portages an almost

contiuuous canoe passage can be made from Princeton, at the foot of Leweys Lake,

to Passa-dumkeag, on the Penobscot Eiver, a distance of over 85 miles.

Grand Lake, the largest of the chain, is about 12 miles long and in the widest place

0 miles broad. At its western end it receives, through “The Thoroughfare,” the water

of five or six small lakes lying to the northward, in the towns of Carroll and Kossuth,

and iu townships 5 aud 6. Other connecting lakes are Pocompus, Sysladobsissis,

Sysladobsis at the west, and Wabawsoos at the southwest. These tributary waters

are said to be similar in their main characteristics to Grand Lake. Sysladobsis is the

largest, being somewhat over 15 miles long, but it is narrow. It contains landlocked

salmon and togue, but neither is at all abundant. Other fishes, such as suckers,

chubs, pickerel, white perch, etc., are also present.

Grand Lake is deep in some places, having a depth of fully 20 fathoms, aud its

waters are clear and cool. The bottom and shores are composed of various-sized

bowlders; there is little sand or grass, or in fact any character of bottom attractive to

pickerel or other fish loving sluggish water. Landlocked salmon are plentiful, the

adults ranging in weight from IJ to 5 pounds. Togue (Salvelinus namaycush) reaching

a weight of 30 pounds are common. Brook trout up to 2 i)ounds are abundant in the

lakes, while the small tributary streams and brooks are well supplied with smaller

individuals. A species of whiteflsh {Coregomis lahradoricus), which is caught iu gill

nets after November 1 ,
appears in “The Thoroughfare ” at that season to si)awn. This

thoroughfare, situated at the head of Grand Lake, is about the oidy place where this

fish is caught iu quantities. Koue was obtained by us.

Grand Lake Stream is a rapid, rocky stream, with numerous gravelly pools. It

is about 2^ miles long, and connects Grand Lake with Big Lake. Over most of its

course the current is quite swift aud two considerable rapids exist; one (called Great

Falls) is about a half mile, the other (Little Falls) about 2 miles below the dam at

Grand Lake. The remaining distance of half a mile has a smooth gravel bottom,

which might afford spawning-beds for such fish as resort to that character of ground;

but it is said few landlocked salmon are ever seen there. Just below the dam, at

the foot of Grand Lake, is a deep pool with gravel bottom, aud from this extend

shallow rips, gradually deeiiening until they reach the swift current below. At the

side of the rips are eddies aud pools with sand aud silt bottoms. Many landlocked

salmon were seen spawning iu the pool and beneath the bridge a short distance below.

A canal, which serves as a sluiceway to the tannery, where landlocked salmon are

also saiel to spawn, connects the lake with the stream. A few landlocked salmon

were seen in the tannery end of the canal. On the rips and in the eddies young'

landlocked salmon, from 3 to 5 or 6 inches long, were very common.
The following fishes were taken with the seinedn the above places on October 19::

Gatostomus teres. Young; very common.
|

BhinioMliys atronasus. Common.
Notropis megalops. Abundant.

|

Semotilus buUaris. Young; common.
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Osmerm mordax, young or very small translucent specimens, said to attain no

larger size here, were common. In the lake, where they are abundant, landlocked

salmon and togue feed upon them exteusively. Sahno salar sehcf(jo, young, 3 to 5

inches long, were taken with the other fishes; one mature male, weighing 5 pounds,

and one 8 inches long, were jigged below the bridge. Fuiiditlns dicqdianiis were abun-

dant. A few young pickerel {Lucius reticuJatus) were taken in a small pool at the

mouth of a rivulet which enters the stream near the rijis; Semotilus, Rhiuichthys, and
young landlocked salmon were present with them. An occasional sea salmon {Sahno

salar) has been taken in Grand Lake Stream. Mr. Eose, a resident of that place, has

a drawing of one which weighed 94 pounds, caught a few years ago.

There is a tannery, with a small sawmill adjacent, on the bant of Grand Lake
Stream, Just below the foot of Grand Lake. We were told that no refuse is now thrown

i)ito the stream from either of these establishments, although such was the case

formerly. This statemeut is probably not entirely correct. Sawdust and tau bark

were observed in some places along the river, and a large delta which was formed in

Big Lake at the mouth of Grand Lake Stream was composed of the latter material.

On October 20, Just above Little Falls, in a quiet place by the side of the rapids,

where the bottom was composed of sand and sawdust, in several hauls of the seine

made at short intervals, the following tishes were taken

:

Caiostomiis teres. Two to 3 inches long
;
abuiidaut. ! Osmerus mordax. A few small specimens like those

Rotrojjis megalops. Two inches long
;
common.

j

taken in the stream above.

Bhinichihys atroiiasns. Common.
{

Fiindulus diagjhanus. Few.

Semotilus biiUaris. A few small specimens.
\ Pygosteiis pungitius. “Pinfish;” few.

Lucius reticulatus. Small; common.
|

Many landlocked salmon were seen in deeper water, and one young example,

about 4 inches long, was caught. Some insect larvte were taken with the fishes.

Gardiner Brook, fiowing into Big Lake near the mouth of Grand Lake Stream,

contains many small trout. Two were obtained about half a mile above the lake, a

male! inches long and a female (1 inches long, both ripe and emitting spawn and milt.

Big Lake differs somewhat in character from Grand Lake, being shorter, nar-

rower, and shallower, having a maximum depth of about GO feet. The shores and
bottom are rocky to a great extent, but the bowlders seem smaller than at Grand Lake.

More weedy, muddy, and sandy places occur, especially about some of the islands

Avhich exist in both Grand and Big lakes. The water of Big Lake, as well as of the

remainder of the chain below, is turbid and of a reddish hue. Hornpouts, suckers,

minnows, chubs, smelts, white perch, etc., are said to abound. White perch are often

seen in schools at the surface, pursuing smelts. Long and Leweys lakes are smaller

and more weedy and mnddy than Big Lake, but contain about the same kinds of fish.

On October IS, about half a mile above the mouth of Grand Lake Stream, in

shallow water, a few young chubs {/Semotilus bullaris) were taken. On October 20

several hauls of the seine were made on an island at the upper end of Big Lake, on a

small sandy beach overgrown with rushes. One iierch {Perea flavescens) and some

gastropods and fresh-water mussels were obtained. Again, on Stone Island, at the

lower end of the lake, on sandy and gravelly bottom, one young Fundulus diaplianus

was obtained. Fresh-water mussels were abundant. The temperature of the water

at this place was 51-5° F. Just below the narrows in Big Lake one yonng sunfish

{ Lepomis gibbosus) and a few tadpoles were taken.
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Huntley Brook is 10 or 12 miles long; it rises in Waite plantation and flows

sontli into Leweys Lake. At the month it is about 50 feet wide and not very deep. Tlie

bottom is covered with a deep sediment of decayed wood. The shores are boggy, with

small tloating islands. This spot, we were told, is a favorite fishing-place in the

the proper season for white perch and chubs. Trout are said to be plentiful and of

large size well up the brook, being first caught about -1 miles from the mouth. At the

month of the stream, on October 17, young golden shiners {Notemufonm chri/soleucus)

were seined in large numbers; chubs {Semotihts hnllaris) of small size and sunfish

{Lepomis gibhosm) were abundant. A few yellow perch {Perea flavesceas) were also

taken.

List of Fishes taken in the Western Grand Lake Si/stein.

Catostonms teres (Mitcliill). “ Sucker.

”

Fiotropis mee/aJojis (Raiinesque) .

“ Red-linned Jliii-

uow.”
Bhinichthys atronasns (Mitcliill). “ Black-iioscd

Dace.”

Seniotilns hnUaris (Rafinesf|ue). “Clinb.”

Notemiejonns chrysolenens (Mitchill). “ Shiner.”

Osnierus niordax (Mitchill). “ Smelt.”

Salino salar sebano Girard. “Landlocked Salmon,”
“ Salmon Trout.”

Salveiinns J'ontinaUs (Mitchill). “Trout,” “Brook
Trout.”

Fnndnlns diaphanns (Le Sueur). “Fresh-water

Minnow.”
L^ucins reticnlatns (Le Sueur). “ Pickerel.”

AnejuiUa chrysypa Raiinesque. “Eel.”

Fyyosteus punyitius (Limneus). “ Pinfleh.”

Lepomis yibbosns (Linmeus). “ Sunti.sh.”

Perea favescens (Mitchill). “ Yellow Perch.”

ST. CROIX RIVER.

WEST BRANCH OF ST. CROIX RIVER.

There are a sawmill and a tannery at Princeton, the refuse from the former being

allowed to enter the stream. The sawdust chokes the river for 2 or 3 ndles below,

forming e.xtensive banks, which in some places reach above the surface of the water.

At the mouth of Georges Brook, about a mile below Princeton, the sawdust and other

refuse form beds of considerable thickness. The region along the brook is boggy.

Among the lily pads, in 2 or 3 feet of water, several young chubs {SenwtiJiis httUaris),

3 shiners {Notemigonas cJirysoleueiis), and a pickerel (Lucinn retie tilatus) 1 foot long

were taken. The temperature of the water at this iilace was 4S-7° F. on October 21.

At the foot of Black Cat Rips, half a mile below Georges Brook, on gravelly bottom

with some Avater grass, we took 5 perch {Perea Jkivescem) and 1 pi(i]^erGl
{
Lueim retica-

Jatus). The temperatirre of the water was 48° F. One-half mile below Black Cap
Rips the bottom was soft with a great deal of sawdust and river grass

;
several shiners

{Notemigonm ehrysoteueus) and red-finned minnows {N~otropis megalops) Avere obtained.

About a mile before reaching the mouth of Tomah Stream we obtained a young pick-

erel. The bottom here Avas composed of saAvdust and refuse on wddeh water weeds

were groAving. Tlie temperature of the Avater was 48° F.

Tomah Stream floAvs southward into Schoodic River, near Squirrel Point, a few

miles beloAV l^rinceton. Tlie stream is deep, Avith weedy margins, dark reddish water,

and long liottom grass, up as far as the “ Roll Dam,” about 2 miles above its mouth.

There is no fishway through this dam and probably no occasion for one. Trout are

said to be caught at the dam, thence along the stream to its source. We seined in

several places from the dam to the mouth of the stream, obtaining a Icav young
hornpouts (A)»ei»r»s ae5(do.9M.9), pickerel {Lucius reticulatus) common, and a few iierch

{Perea Jlavescens).
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MAIN ST. CBOIX RIVER.

On October 23 we seined in St. Croix River, about 2 miles above Baring. The
bottom was composed of soft clay, silt, and “eelgrass.” In several hauls in different

localities we took JSfotyopis megalops (1 specimen), the young of Semoiilus hxillaris

(numerous specimens), a few yoxmg Lucius reUeulatus, 7 to 10 inches long, and a great

many water bugs, insect larvie, Flanorhis, etc. Here tlie river was full of logs.

About half a mile below Baring, on tlie New Brunswick side, the river runs through

meadows in which small, shallow, muddy tributary streams, or creeks are common.
The river and creeks are filled with a profuse growth of the long river grass. From
one of these small streams we obtained the young of Semotilus huUaris (common) and

Ixotemigonus chrysoleucus (common), Lcpomis gihhosus (11 to 3 inches long, common),

Lucius reUeulatus (12 to 13 inches), and a great abundance of insects and larvre.

jMaguerrowock Stream, near Calais, runs for a long distance through bogs and

meadows. It rises in the hills of Calais and flows north to St. Croix River. It its

upper course trout are common. About a quarter of a mile from St. Croix River,

among grass and lily pads, we took Amemrxis nebuJosus (a few about 3 inches long);

Xotemigonus chrysoleucus (few, 3 inches long); Lucius reUeulatus (few, young); Lepomis

gihhosus (young, common, about 3 inches long).

List of Fishes obtained in St. Croix Elver and Us Tributaries.

Ameinrns nebulosus (Le Sueur). “ Horuiiout.”

Calostomus teres (Mitcbill). “Sucker.”

JS'otrojns megalojis (Mitcliill). “Recl-fliiued IMiu-

now.”

Semotilus buUaris (Ratinesque). “Chub.”

JTolemigonus chrgsoleucus (Mitchill). “Shiner.^

Lucius reUeulatus (Le Sueur). “Pickerel.”

Lepomis f/ihhosus (Linua;us). “Sunlisli.”

Perea flavescens (Mitcbill). “Yellow Perch.”

LIST OF THE FRESH-WATER FISHES OF WASHINGTON COUNTY, MAINE.

This list includes, besides the fishes collected by us, all other species known to

inhabit the region. Further investigation would undoubtedly add to the list.

Ameiurus nebulosus (Le Sueur). “ Horui>out.”

Catostomus teres (Mitcbill). “Sucker.”

Xotropiis megalops (Raliuesque). “Red-finned

Minnow.
Ehinichthgs atronasus (Mitcbill). “Black-nosed

Dace.”

Semotilus (Rafinesque). “Chub.”
Notemigonus chrysoleucus (Mitcbill). “Shiner.”

Clupea pseudohareng us Wilson. “Alewife.”

Clupea a'stivalis Mitcbill. “Alewife.”

Clupea sapidissima'SNi\so\\. “Shad.”

Osmerns moreZur (Mitcbill). “Smelt.”

Corego.nus laliradoricus Richardson. “Wbitefisb.”

Gasterosteus aculeatus Linmeus. “ Tliornback.”

Lepomis gihbosus {Liunsens). “ Sunfisb,” “Female
Perch.”

Micropterus dolomieu LacZ^iiede. “ Small-mouthed

Black Bass,” “Black Bass.”

Perea flavescens (Mitcbill). “ Perch,” “Yellow
Perch.”

Morone, americana (Gmelin). “ White Perch.”

NaZ»io saZrt)- LinuEeus. “Salmon,” “Sea Salmon.”

Sahno salar sebago Giiard. “Landlocked Salmon,”
“ Salmon Trout.”

Salvelinus namaycush (Walbaum). “ Togue,”
“ Lake Trout,” “ Salmon Trout.”

Salvelinus /ojUiauZis (Mitcbill). “Trout,” “Brook
Trout,” “Speckled Trout.”

Finidulus lieterovlitus (Linnffius). “Salt-water

Minnow.”
Fimdulus diaplianus (Le Sueur). “Fresh-water

Minnow.”
Luciusreticulatus (he Sueur.) “Pickerel.”

Anguilla chrysypa Raliuesque. “Eel.”

Pygosteus pungitius (Linnaeus). “Pinfish.”
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8 -REPORT ON A COLLECTION OF FISHES FROM THE RIVERS OF

CENTRAL AND NORTHERN MEXICO.

By albert J. WOOLMAN,

111 the suuimei' of 1891 the writer was a member of a jiarty which, umler the

direction of Dr. J. T. Scovell, of Terre Haute, lud., traversed the northeastern and

central parts of Mexico for the purpose of making certain studies of Mount Orizaba.

With the assistance of Mr. Ulysses O. Cox, of Mankato, Minn., collections of fishes

were made in the mountain streams at intervals between Ei Paso, Tex., and Orizaba,

Mexico. A list of the species obtained and notes on the same are given in the

present paper.

In mountainous regions the number of species of fishes is small, and this is

especially true in Mexico, Avhere the streams are short, their basins isolated, and the

volume of water varying greatly from one season to another. The present collection

contains twenty-four species of fishes, and, although small, it is of unusual interest,

as six of the species obtained and one genus were new to science. As the entire col-

lection was made in the headwaters of the streams all the forms obtained are strictly

fresh-water species.

Seven families are represented in the collection. Of those taken south of the Rio

Grande, nearly 50 per cent are CyjnHnidxe and 30 per cent Cyjirinodontidcc, while the

remaining 30 per cent are divided among five other families; the Fercidm have two

representatives in the genus Idtheostoma, the only spiny-rayed fishes obtained; the

Catostomidw, Sihtridce, Gharaeinidw, and Athermidce are each represented by a single

species.

A notable feature of the fishes of this region is the uniformity in the teeth of the

Cyprinidce, the dental formula in almost every case being 0, 4—1, 0. The scales of

Mexican species are, as a rule, smaller than those of the related species taken farther

north. Variability and richness of color are also more pronounced.

The writer is indebted to Dr. David S. Jordan, president of Lelaud Stanford
^ Junior University, and Dr. Carl H. Eigeumanu, professor of geology, University of

Indiana, for assistance and suggestions in the preparation of this paj^er. Duplicate

specimens of the species obtained are deposited in the U. S. National Museum, at

'Washington, D. C., in the museums of Lelaud Stanford Junior University and the

Indiana University, and in the British Museum, London, England.
55
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CLASSIFIED LIST OF THE SPECIES OBTAINED.

Order Nematognatbi.

Family Siluridiv.

lotaliu'us pimcratus. Eio Graude.

Anieinrus diigesi. Eio Lerma.

Leptoj)S olivaris. Eio Grande.

Order Eveutognathi.

Family Catostomidse.

Moxostoma oongestum. Eio Graude.

Mosostoma austrinnm. Eio Lerma.

Family Cyprinidte.

Notropis latrensis. Eio Couebos.

Notroj^is aztecns. City of Mexico.

Notropis ornatus. Eio Couebos.

Notropis cbibuahTia. Eio Couebos.

Notropis orca. Eio Graude.

Leuciscus uigresceus. Eio Couebos.

Campostoma oruatnm. Eio Lerma;

Eio Couebos.

Couesius adustu.s. Eio Couebos.

Hybopsis altus. Eio Lerma.

Hybopsis aestivalis. Eio Graude.

Pimepbales promelas coiifertus. Rio

Couebos.

Algausea dugesi. Rio Lerma.

Order Eveutoguatbi— Continued.

Family Cypriuid;e^—Continued.

Evarra eigenmanui. Canals, City of Mex-
ico.

Hybognatbus melanops. Rio Couebos.

Family Cbaraciuidie.

Tetragouopterus argentatiis. Rio Couebos.
Order Haplomi.

Family CypriuodontidiB.

Gambusia uobilis. Rio Couebos.

Gambusia infaus. Rio Lerma.
Pseiidoxipbojjborus bimaculatus. Ori-

zaba.

Cypriuodou eximius. Rio Couebos.

Cypriuodou elegaus. Rio Couebos.

Cbaracodou variatus. Rio Lerma.

Order Percesoces.

Faiuily Atberinidie.

Cbirostoma jordaui. City of Mexico and
Rio Lerma.

Order Acautbopteri.

Family Percidse.

Etbeostoma micropterus. Rio Couebos.

Etbeostoma australe. Rio Couebos.

RIO GRANDE AT EL PASO DEL NORTE.

The Eio Graude was examined above the waterworks at El Paso. At this place

there is a shallow ripple, but tlie bed of the stream is so rocky that a seine is handled

with difficulty. Comparatively few species were taken, though the ripple was quite

thoroughly seined. Following is a list of the species obtained:

1. Ictalurus punctatus (Raflnesqne). Channel Cai. Very abnudaut
;
twenty or more siiecimeus taken,

averaging 10 inches in length.

2. Leptops olivaris (Rafiuesque). Flathead ox: Mud Cal. Not common; only a few specimens taken.

3. Moxostoma congestura (Baird & Girard). Abundant.

4. Notropis orca, sp. uov. Teeth 2, 4-4, 2, strongly booked. Head, 44; depth, 5; eye, 4, small, slightly

shorter than snout; D. i, 7; A'. T,'g; scales, Body plump, little compressed, with

broad back and belly
;
dorsal outline somewbat”elevated

;
bead heavy, snout blunt, decitrved

;

mouth subinferior, little oblirpie, lower jaw slightly included; maxillary scarcely reaching

vertical of pupil; top of bead unusually high and transversely rounded, so that the eye is

as near to the lower as to the upper profile of the bead. Interorbital space very wide and

very convex, e(pial to the distance from tip of snout to pupil. Fins moderate; origin of

dorsal a little nearer snout than base of caudal, slightly behind insertion of ventrals ;
dorsal

high, falcate, its first rays longest, 14 in length of bead, its last rays less than half length

of first; anal not so high, its longest rays 14 in bead and about twice as long as its last ray;

margin concave; pectorals slightly falcate, almost reaching ventrals, 14 in bead; veutrals

short, 2 in bead, not reaching vent; caudal very deeply forked, the middle rays 24 in longest

lateral ones, which are as long as bead. Scales rather large, thin; lateral line somewhat
decurved. Color, in spirits, jiale; sides with a broad silvery baud, as broad as length of

snout, bordered above by a narrow plumbeous line; back sparsely covered with fine dark

pnuctulations, median line of back with a faint plumbeous band; top of bead darkish, rest

of bead silvery
;
under parts ])ale

;
fins pale. Length, 34 inches. Eio Grande, at El Paso, Tex.

5. Hybopsi.s aestivalis (Girard.) Typical example
;
the species was originally described from the

Eio Grande basin.
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RIO DE LOS CONCHOS AT CHIHUAHUA, MEXICO.

The river bed of the Eio de los Conchos, at Cdiihuahua, is more than half a mile in

width, witii numerous sand bars and depressions. It is, however, very little more than

abed, owing to the almost total lack of rainfall in this region throug’hout the year.

Hence, the water in this large river bed is reeluced to a very diminutive stream, which

is brought from the mountains, 10 miles distant, by an aqueduct, to supply the city.

About a lidle below the city the stream is dammeel, in order to make the water avail-

able for irrigation. Here on one side tlie bank is high and rocky, and the water

entirely too deep for seining. The other shore is composed of a sand bank that slopes

very gradually to the deeper water, and is easily accessible. The bed of the river is

covered with several inches of mud; and, in the more shallow places, is thickly over-

grown with waterweeds and other vegetation. Tlie more quiet waters swarm with

small Ashes, which, for the most part, belong to the family Cyprinidcv. At the upxier

end of the pond, caused from damming tlie waters, is a clear, shallow'' rixixile, from wdiich

a number of darters and two or three species of GyprinodonUdce were taken. The fol-

lowing siiecies were collected from this stream:

1.

Campostoma oniatum Girard. This Avas one of the most abundant spfecies in this locality. The
adults differ but little in color and general shape from Campostoma anomahnn

;

the sides, and
especially the caudal pediincle, were marked with scattered dark siiots; dark humeral bar

present; orbit small and rounded. Head in length, 4; depth in length, 4-}-; eye in head,,

5-[-. Four specimens of an aA^erage size measured as follows:

Leiigtli. Head.
j

Deiitli. Eye.
Lateral
line.

mm. mm.
j

mm. mm.
85 22-5

\

21 + 4 73

so 20 20 4— 73

77 20
1

18 4— 72
77 20

1

1

4— 72

2. Pimepliales promelas confertus (Girard). Tavo specimens taken
;
one a very large male with

A^ery bright colors, black AAnth two broad light crossbands; pectoral fins white, excepit the

black outer edge, Avhich is followed by a narrow, sharply defined streak of sih-er. Lateral

line complete.

3. Couesitis adustus sp. nov. Body moderately eleAmtcd, compressed; the back a little elevated,

the anterior profile someAvhat coiiA'ex; snout rather long, slightly pointed, 3J- in head;

mouth loAv, terminal oblique, the jaAvs subequal, the maxillary opxrosite the i)Osterior nostril

;

barbel small, liattish; eye moderate, 3f to 4 in head; preorbital broad; interorbital space

Ijroad; scales small; those before dorsal and on belly smaller; lateral line decuiwed. Dorsal
inserted a little behind A'entrals, high and p)ointed

;
lower fins short, the pectorals not reaching

A'entrals, the latter to vent. OliA'aceous, dusky aboA'e, sides sih-ery; a narrow plumbeous
lateral band ending in the young in a small black caudal spot, obsolete in the adult

;
fins all

plain. Head, 41; depth, 4|; D. 8; A. 7. Scales, 13-58-8, 27 before dorsal; teeth, 2, 4-4, 2.

Length, 102 mm. Three siiecimens were taken in the Eio de los Conchos at Chihuahua.
The smallest, 65 mm. long, is more sih-ery and Avith the back somewhat arched; the barbel

Ijroportionally much longer and the black caudal spot distinct. It is probably, hoAA-eA-er,

of the same species as the others.

4. Leuciscus nigrescens (Girard). {Tir/omank/vescens, Tigoma puJchra, and TUjoma pulchcUa Girard,

Proc. Acad. Nat. Sci. Phila., a'iii, 1856, 207; Clinostomus pandora and Glia guJa Cope.)

Body elongate; head long, conical; month large, terminal, slightly oblique; back,

slightly arched, shoulders heavy; dorsal Avell behind A'entral
;
anterior part of dorsal mid-
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way between snout ami fork of caudal
;
ventrals midway Imtween snout and base of caudal;

lateral line decnm^ed, parallel with line of belly, and followed about 1 min. above by a

narrow dark lateral stripe that ends in a dark caudal spot. Teeth, 1, 4-4, 1 in one specimen

examined, but this siiecies is said to have a very variable dentition.

Lengtli. Head. Heptli

.

Eye. i
Lateral

' liue.

mm. 7nm. mm. mm.
68 20 17 4-5

1

65
67 19 17 4-5

i 66
59 17 15 4-1-

1
65

1

5.

Notropis oniatiis (Girard). Abundant. Body very deep
;
head short and blunt; mouth terminal,

slightly oblique; snout profusely tubercled; scales much deeper than long, very much as

in Notropis corniUus

;

color smoky brown above, shading to lighter below lateral line;

body with a distinct lateral stripe from the upper jiosterior margin of the opercle to the

caudal; this is often faint or even obliterated on the anterior part of the body, but always

distinct on the caudal peduncle. The body is barred with eight or ten dark vertical bars

that extend from near the upper part of the body to below the lateral line. The fins are all

dusky; dorsal, anal, and caudal, each with a dark bar near the outer margin; fins short;

the base of the dorsal about one-half length of head; longest rays, from snout to opercle,

little longer than the rays of the anal. Insertion of first rays of dorsal midway between

anterior orbit and base of caudal, slightly behind veutrals, which are about midway
between base of caudal and snout. The measurements of six adult specimens were:

Leugtb. Head . Deptli.
Lateral
line.

Dorsal. Anal.

mm. mm. m)n.
56 14 -5 20 37 8 8

55 14-5 20— 37 8 8

55 15-5 20— 38 9 8

58 J5 ’0 21 38 8 8

55 11 -5 20 37 . 8 8

59 15-0 19-t 38 8 8

6.

Notropis lutrensis (Baird & Girard). Color (of males especially) very bright; back light olive;

sides light blue, covered with white pigment
;
belly white; a dark or steel blue vertical bar

(width of eye) just back of the opercle; head i)rofusely tirbercled, principally in three longi-

tudinal rows; a few of the females contained eggs. Head in body, 4; de])th in body, 3-)-.

1

Length.
1

Head. Depth.
Lateral
line.

Dorsal
raj’S.

Anal
rays.

mm. mm. mm
53 13 18 35 8 8

52 13 17 36 8 8

46 11 -5 15 35 8 8

7.

Notropis chihuahua 'Woolman. (Amer. Nat., vol. xxvi, 260, March, 1892.)

Body elongate, back but slightly elevated, rising gradually from snout to front of

dorsal; head large; snout blunt, somewhat decurved
;
mouth medium, terminal almost hori-

zontal; maxillary scarcely reaching front of eye; eye large, nearly 4 in head, longer than

snout, but not quite equal iuterorbital space; anterior part of dorsal midway between snout

and caudal; scales deeper than long, not crowded anteriorly
;
lateral line almost straight,

and complete. Color light-olive or brown above; edges of scales above the lateral line

sprinkled with irregularly placed, small, dark-brown dots; vertebral line iiresent, but not

conspicuous; sides of body with a plumbeous lateral stripe of about the width of the eye;
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this lateral stripe cau be traced through the eye aud arouud the snout
;
the upper lip thickly

sprinkled with minute dark dots, which, however, do not touch the lower lip; the lateral

stripe terminates in an irregular spot at the base of the caudal; sides below the lateral line

silvery
;
belly plain white. The tins are all plaiu except the dorsal aud caudal, which are

dusky, hut without distinct markings; teeth, 0, 4-4, 0; grinding surfaces present, but small;

ends of teeth hooked. Head in length of body nearly 4; depth, 4.

Following are measurements of a few adult specimens.

Length. Head. Depth. Eye.
Lateral
line.

Dorsal
rays.

Anal
rays.

mm. mm. mvi. 'mm.
58 15 15 4 34 8 7

58 15 15 4 37 9 7

57 15- 14 4 35 8 7

53 13+ 15+ 3 -5 34 8 7

50 12 13-5 3 -5 3C 8 7

49 12 13 3 -5 33 9 7

54 14 14 4

—

33 9 7

53 13+ 14 4— 35 8 7

51 13 14 3-5 34 8 7

50 14-5 13 3 -5 36 8
"

8. Hybognatlius melanops (Girard). Two specimens. Body short aud compressed; head small and
short; nose bliiut l)ut not decurved; nape low, so that the profile does not present a regular

curve; mouth small, terminal, forming a semicircle; eye large, length of snout; less than

4 in head. Dorsal about the width of one scale nearer snout than anal iin, and placed

slightly in front of ventrals
;
base of veutrals shoft, equaling distance from snout to posterior

edge of orbit; longest rays equaling distance from anterior orbit to posterior margin of

ojierole
;
when compressed the ends of rays reach first rays of anal. Veutrals short, reaching

almost to vent. Color dark olive above, lighter below lateral line; sides coveted with a

very thin coat of silver, which extends to scales above lateral liue; fins all x'ale and plain;

no lateral baud, vertebral stripe, or caudal spot. Teeth, 0, 4-4, 0, white, compressed. Scales,

6 or 7-12 or 43-1. Depth, 3| in length
;
head about 4 in length. This is certainly the DioHda

mdanopi of Girard, and several other nominal species may be identical with it.

9. Cyprinodoii eximius Girard. (Girard, Proc. Acad. Nat. Sci. Phila. 1856; U. S. aud Mex. Bound.

Surv., Icht., 67, 1859.)

Bodj^ short and deep
;
back much arched

;
profile presenting a regularly curved line from

snout to anterior margin of dorsal; dorsal tin high, light in color, and almost plain; anal,

pectoral, aud ventral fins dusky
;
caudal spotted aud with a black margin, which is preceded

by a light bar of about the same width. These specimens differ from Girard’s description

and figure of Ciipriiiodon yibbostis
{
= variatm) in that the dark caudal bar is preceded by a

light stripe, aud the dorsal is very light aud placed slightly behind the ventrals. Head in

body, 31; depth, 2^; eye in head, 4.

Total
length.

Length
to caudal.

Head. Depth- Eye. Dorsal. Anal. Lateral
liue.

mm. mm

.

mm. 'mm. mm.
58 48 15+ 23 4 10 11 28
56 40-5 13+ 20 3 -5 11 11 26
61 50-5 17+ 24 4 10 11 28'

10.

Cyprinodoii elegaiis Girard. (Cyprhiodo)) varieyaiiis Lacepedo?; Cijprinodon aibbosus Girard.)

Body subelliptical; head short; nose blunt; .mouth small, terminal; humeral scale

large; color much variegated from the dark centers in many of the scales; these sometimes
arranged on caudal iieduncle aud sides, so as to give a faint outline of bars

;
opercle silvery,

iridescent; anal, ventrals, aud pectorals light; caudal marked with a dusky bar near its

origin; dorsal fin short and low, length about equal the narrowest place in the caudal

peduncle; longest rays equal distance from snout to posterior margin of the orbit; anterior
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margin of dorsal slightly nearer caudal than snout; a dark spot on the last rays of the dor-

sal; margin of ventrals almost under origin of dorsal. Head in body, 3^; depth, 2^; eye in

head, 3. Common, hut not as plentiful as Ci/prinodoii eximins. These specimens probably

belong to the species called Cyprinodon elcyans by Girard.

11. Gambu.sia nobilis Baird & Girard. The general form and color is that of Gamhusia affinis. Not-

withstanding the wide range and '^ariability of G. affinis there are some constant differences

in specimens from this locality that possibly amount to siiecific importance. The depth,

although somewhat hard to determine on account of the young in the abdomen, appears to

be greater than that of G. affinis; the scales are also smaller, there being 36 to 38 against 30

to 33 in G. affinis. The caudal lin is never barred, and the dark bar under the eye is faint,

but always present.

12. Tetragonopterus argeiitatus (Baird & Girard). Only three small specimens taken. Color steel-

blue; lateral band and caudal spot very distinct. Measurements are as follows;

Length. Ueail. Depth.
Lateral
line.

Dorsal. Anal.

mm.
1

mm . mm.
5U 1 18 17 + 36 10 21
48 13— 10 36 10 21
54 14 18 36 10 21

13. Etheostoma micropterus Gilbert. Fifteen specimens of this fish were taken from the shallow

ripples above the irrigation dam below the city. They agree, in general, with the original

description (Proc. Nat. Mus., xiii, 1890, pp. 289-290), but differ in a few details, such as the

smaller number of dorsal spines, coloration, etc.

14. Etheostoma australe .Jordan. (Etheostoma scovelli Woolman, Amer. Nat., vol. xxvi, p. 260,

March, 1892.)

Body stout; head large; snout abruptly decurved; back but little elevated; caudal

peduncle broad
;
spinous dorsal low. Body barred with about ten bars of a dark purple

color, each about 1^ mm. in width, olive between
;
the first, second, and fifth extending

over back. Pectoral and ventral fins plain
;
spinous dorsal bordered with black

;
also an

imperfect dark stripe very near base of dorsal
;
soft dorsal with two broken black stripes

;

caudal barred. Mouth horizontal, lower jaw included
;
maxillary extending a little past

front of orbit, nearly to edge of pupil. Lateral line incomplete, reaching to about midway
of soft dor.sal.

RIO DE LERMA AT SALAMANCA, MEXICO.

The city of Salamanca is in the State of Guanajuato, about three-quarters of a

mile south of the Mexican Central Railway and 150 miles northwest of the City of

Mexico. It is built on the banks of the river Lerma, one of the largest streams in

Mexico. This river is tributary to the Pacific Ocean, flowing first in a westerly direc-

tion some 80 or 90 miles to Lake Chaiiala, whence it continues in a northwesterly

direction to the sea under the name of the Rio Grande de Santiago. At Salamanca

the river is possibly 75 feet wide, with an average depth of from 3 to 8 feet. At the

season of the year when the collection was made the stream was considerably swollen,

very muddy, and had a swift current. The bed, especially in the more shallow places,

is composed of flue gravel, with a few large angular stones. During the dry season

the river is fordable in some places and the water becomes almost clear. The bed of

the stream is about 500 feet in width and the banks low. The river drains a number
of small lakes located on the plateau, and at Salamanca it is about 6,000 feet above

sea level.
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The fishes collected at Salamanca ATere as follows:

1 . Amemrus dugesi Bean. Several specimens of this fish were taken, and in ahundance it came

next after Hijhopsls alias. Before seining tlio river the markets were A'isited and a munber

of specimens Avere there seen. Specimens taken hy tis differ in seA’eral ])articulars from Dr.

Bean’s original description. The largest specimen measured 14.5 mm. in length. The fol-

lowing comparative measnremeuts are given, those in ]>areuthesis being taken from the

type, the others from specimens collected hy the writer. Height of body contained 4 times

in length (4-} to 5) ;
maxillary barbel can he made to reach tlie origin of the ijectorals and is

contained 4 times (5) in the length of the body; the distance between the eyes oijuals 3 (4)

times their greatest diameter; the length of the suont is contained 2-i (3) times in the length

of the head; the posterior nasal barbel is J (-^) the length of the maxillary barbel. Tire

longest ray of tlie dorsal is contained 6 (C to 7) times in the length of the body. The length

of the base of the anal lin is contained 2^ (3) times in the distance of the snout to the origin

of the anal. D. i, 6; A., 18 to 19 (21 to 22); lateral line almofst complete. The dorsal and

caudal fins Avere tipped Avith black in some specimens. '

2 . Moxo.stoma austrinuin Bean. Four small specimens obtained, the largest 01113" 64 mm. long.

Considering the size of the specimens they agree A'ery well Avith the original description

taken from fish, Avhich, no doubt, came from the same stream and were collected 1j 3" Prof.

Dnges. (See Proc. U. S. Nat. Mns. 1879, 302.)

3 . Campostoma ornatum Girard. Only a single specimen Avas taken. It agrees Avith others of the

same species obtained at Chihuahua.

4. Algansea dugesi Bean. (Proc. U. S. Nat. Mns. 1892, ja. 283.)

This species is related to Algansea tincella Girard (U. S. and Mex. Bound. Siii’a'., 46,

pi. 27, figs. 1-4), but from the A"ery meager description and accompanying cut (drawn from

a market specimen) the identity of the tAvo can not be established. The chief dilference

betAveeu the specimens described I13" Girard and A. dugesi appears to consist in the size of

the eye and the general form of the fish. Algansea tincella is deeper and less taiiering from

the shoulders than Algansea dugesi. In tlie right-hand column of the folloAving table

I quote the measnremeuts of siiecimens giA’eu by Girard, while the left-hand column shoAvs

those furnished 113^ the specimens collected hy the author.

A. dugesi. A. tincella.

Head in l)ody, 4.

D(*pth in body 4.

Eye in head, 6 -f-.

Eye in snout, 1'^.

Lateral line, 69.

Scnles above lateral line, 14.

Scales below lateral line, 12.

Caudal, without black sx)ot.

Head in body, 4— (3|).

l)ex»tli in body, 44.

Eye ill head, i^-t-

Eye in snout, 1.

Lateral line, 60.

Scales above lateral line, 12.

Scales below lateral line, 10.

Caudal, witli distinct black spot.

The general outline of Algansea dugesi agrees more uearl3
" with Algansea australis Jordan

(Proc. U. S. Nat. Mns. 1879, 300). Algansea airsiralis has, hoAveA'er, a smaller eye, Avhich is

only 6 in head, .and the scales are 10-55-7 or 8.

5. Hybopsis altus (.Jordan). IVhitefish. {Hudsunius ultns Jordan, Proc. U. S. Nat. Mus. 1879, 301.)

General form elongate, A'ery regular, subfusiform, the iirofile presenting a gentle curve

from the snout to the front of the dorsal; the bell 3
" about as much decurvcd as the back is

arched; 63’e and lateral line on axis of bod3
'. The folloAviug measnremeuts Avere made from

a specimen 150 mm. long: Dorsal lin oA'cr A'entrals, and midway between the snout and the

end of the scales; length of base of dorsal 18 mm., Avliich equals depth of caudal peduncle

at its narrowest place; it also equals the distance from the eml of the snout to the posterior

margin of tlie orbit; longest ray of dorsal 30 min., 5 in bod3', equal to distance from the

anterior edge of orbit to x'osterior edge of oxiercle
;
ventral 24 mm., not reaching A'eut, aliout

the same in length as anal
;
])ectorals Ioav, reaching Avithin three scales of veutrals. Head

small, conical, 40 mm., a little less than 4 in lmd3', half distance (80 mm. ) from snout to inser-

tion of dorsal. (Month medium, terminal, and slightly oblique
;
inaxillarx'' reaching anterior

margin of orbit
;
barbel very short, but distinct. This barbel Avas oAmrlooked by Dr. Jordan,
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Tcho tberelbre placed the genus in llKclsonius. Orbit almost circular (7 mm.), m snout,.

5|in bead. Teeth 4, 4, hooked, one or more grooved; grinding sm'faces narrow. Teeth in

very large specimens more blunt. Color, olive above; sides pale; belly white; sides slightly

silvered to fourth row of scales above lateral line, which is slightly decurved; cheeks and
oi>ercles silvery and without striations; fins all light and plain; 18 scales before dorsal.

The measurement of a few medium-sized specimens are as follows

:

Length. Head. I>eT)th.
Lateral
line.

Dorsal. Anal.

mm.
112

inm-.

2S
mm.
31 42 8 8

88 25 25 48 8 8
C6 25-f- 24 44 8 8
95 24 -h 24 45 8 8
90 26— 25 48 8 8

97 26- 23 48 8 8
90 24— 24 45 8 8

8S 21— 22 40 8 8

This is one of the largest minnows and is about the only food-fish taken fr . this stream

exceiit Ameiurus diigesi. It is abundant and reaches a length of 1.5 inches. It is caught in

nets or by hook and line, preferring worms or other dead bait. The fish is commonly known
to the natives as “whiteflsh.”

6. G-ambusia infans, sp. nov. This little Gamhusla bears but a slight general resemblance to other

species of the genus. The color is light (due in large part, no doubt, to the muddy water),

excejit the back, which is .a light oliA'e-green
;
but few scales have dark edges or other mark-

ing except a very narrow hair line along the middle of the caudal xioduucle from the dorsal

to end of scales; and another line of about equal length and breadth, but more distinct,

which extends along the lower edge of the caudal peduncle from the last rays of the anal to

the caudal hu. The total length of the largest specimen is 37 mm.
;
length, exclusive of

caudal fin, 32 mm.
;
head, 7 mm.

;
depth, 7 mm.

;
first rays of dorsal midway between snout

and end of caudal, or midway between the posterior margin of opercle and end of scales;

insertion of anal in male almost directly beneath first rays of dorsal; base of dorsal very

short, slightly more than length of orbit; diameter of orbit a little greater than length of

snout, about 25 in head
;
modified anal of males about 14 times length of head, or about

equal the distance from insertion of dorsal to end of scales. Ventral fin short, not reaching

vent. D. 8, A. 1-8; scales, 26.

7. Cliaracodon variatus Bean. Specimens collected by the writer agree with the original description

of this species by Dr. Bean (Proo. U. S. Nat. Mus. 1887, 370), except in length of head, color,

and x")rofilc of body. The color is light olive-green and plain throughout, excex>t faint traces

of a lateral band on caudal peduncle; no dark spots appearing on either body or fins. The
head is 4 in body, exclusive of caudal fins. In the type of Cliaracodon variatus the head is

given as 4 in body, including the caudal fin. The nape in specimens that I collected is

depressed instead of elevated, as shown in the cut of Cliaracodon variatus accompanying the

original description. In this cut the dorsal is also placed nearer the caudal than it is in my
specimens. Numerous other specimens collected by me agree almost perfectly with the

original description of Cliaracodon ferruyineus Bean (Proc. U. S. Nat. Mus. 1887, 373, plate

x.x). The largest of iny specimens measured as follows: Length, exclusive of caudal fin,

46 mm.; head, 13^ mm.
;
depth, 15 mm.

;
scales, 29; in type, 35. Dr. Bean has since referred

this species to the synonymy of the preceding, the differences being a matter of age and sex.

I am not able, howev^er, from an examination of my specimens, to arrive at this conclusion.

8. Chirostoma jordani, sji. nov. Body elongate, slender, comiiressed; head medium, conical; mouth
very oblique; upper premaxillarj' protractile but not produced; maxillary not reaching

eye; first rays of anterior dorsal ov^er posterior end of ventrals and slightly in advance of

the insertion of the anal; first rays of second dorsal over middle of anal, tlie rays when
depressed reaching as far toward caudal as the rays of anal

;
length of base of second dorsal

about half that of base of anal, or equal the distance from snout to posterior edge of orbit;

longest rays of second dorsal slightly exceed in length longest rays of anal or about equal

the greatest depth, and about one-fourth greater than the length of the base. Pectoral fins
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large, inserted above axis of body and reaching to middle of the ventrals, or about equal

length of longest dorsal rays; origin of ventrals midway between snout and last rays of

anal, extending beyond vent almost to anal; length equal distance from snout to posterior

edge of orbit. Eye large and full, longer than snout, about 3 in head; cheeks and opercles

scaled, the former with three rows of scales. Color, light olive-green, with narrow hut dis-

tinct and complete lateral stripe; the three rows of scales on hack thickly sprinkled with

minute dark-hrown dots which extend from the snout to the caudal fin. Head in length,

4; depth, 5. Measurements of live adult specimens were as follows:

Length. Head. Depth. Eye.
Lateral
line.

Dorsal. An.al.

mm. mm.
i

mm. 1 mm.
53 12-5 11

1 3+ 36 IV, 10 I, 16

49 12— 10 1 3 36 IV, 10 I, 16

46 11 9
I

3— 37 IV, 10 1, 16

46 -5 114- 9+ 1 3 37 IV, 9 1 , 16
46 -5 11 + 9+

1

3 35 IV, 9 1
, 16

Numerous specimens also taken from the canals at Salamanca and in the City of Mexico.

In the City of Mexico this species, with a small cyprinodont (which unfortunately I did not

secure alive), was sold in the market, imbedded in meal and baked in corn husks. This

siiecies differs from C. hrasiUeiisis in having the first dorsal placed farther forward .and with

fewer rays in the anal. Specimens from Salamanca have 17 rays in the an,ah This is

evidently the same species sent with a number of other fishes to the National Museum at

Washington by Prof. A. Duges, from Lake Chapala and the stream of Guan.ajuato, Mexico,

and listed by Dr. Jordan as doubtfully Chirostoma brasiUensis, in Proc. Nat. Mus. 1879, 299.

CITY OF MEXICO.

But little fishlDg was done at tlie City of Mexico. From recent heavy rains the

lakes had been filled with water and all the low land flooded; most of the canals con-

necting the larger lakes were bank-full of water. Over these and the neighboring

ponds and bayous' quantities of algte, lemna, and other water vegetation grew in great

luxuriance, so that drawing a seine for specimens Avas laborious and uncertain work.

The markets were visited, but few fresh fish excepting those brought from the coast

were seen, and we were informed that A'ery little fishing Aims carried on by the local

fishermen at this season of the year, although during the dry season many fish are

taken from the lakes and canals. Three species only Avere obtained in these Avaters,

and one other Avas seen in the market, a siiecimen of which, in suitable condition for

identification, could not be secured.

1. Notropis aztecus, sp. nov. This lisli was obtained iii great uumbers from the canal iu tlic City of

Mexico. The specimens from Avhich the following measuremeuts were taken were of an

average size, about 77 mm. long.

Body short and compressed; contour gently arched from snout to dorsal, decuiwed below;

lateral line almost straight, lying along .axis of body. Head short and blunt, 18 mm.

;

snout blunt but not decurved; mouth terminal slightly oblique
;
maxillary reaching line of

orbit. Eye very small, 3 nun., al)out 6 in head; orbit circular; dorsal behind A'eutral,

somewhat nearer end of scales th.an snout; Ij.ase very short, 8 mm., about depth of caudal

l)ednucle in narrowest phace; fin low, 10 mm. in height, a little less than longest c.a.udal r.ay

or distance from posterior margin of orbit to end of opercle; insertion of anal two scales

nearer caudal than end of dorsal ray Avhen compressed; base short, .5 mm., equally distant

from snout to orbit; longest rays 8 mm., same as base of dorsal; A'eutrals midway between
snout and base of caudal, short, not reaching vent; longest rays 8 mm., equal half the dis-

tance from the origin to the first rays of anal. Uijper part of bodj^ of a slaty or iron gray;

some of the scales with a metallic blue luster, somewdiat lighter beloAv lateral line; belly
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light or pale yello\v
;
sides covered with a thin coat of silvery iiigment; a wide dark lateral

stripe visible in some specimens, in others overshadowed by the general darker color; no
darker caudal spot

;
opercles and cheeks silver. Lateral line nearly straight

;
scales, 8-54-7.

Head, in length, 4; depth, 3|. Lateral line somewhat broken and interrupted on caudal
peduncle. Measurements I'rom six adult specimens are as follows-.

Length. Head. 3)e])th.
Lateral
line.

Dorsal. Anal.

7nm. mm. mm.
78 20 23 53 8 8
81 20 23-1 54 8 8

77 18-5 20 53 8 8

73 18 20— 55 8 8
72 17-1 20 54 8 8

1

73

1

1
18

i

20 54 « 8

2, Evarra eigenmanni, geu. and sp. nov. Body elongate, somewhat fusiform; back little elevated,

giving an even curve to the jirotile from above eye to dorsal; belly slightly curved. Head
small and long; snout thick aud blunt, decurved; mouth small, terminal, liorizoutal; edge

of lower lip somewhat hardened; lower jaw included; the upper jaw slightly projecting;

maxillary falling a little short of orbit; no barbel; eye small, 5 in head, IJ in snout, aud 2

in interorbit.al space. Body plump; the greatest thickness just behind the extremity of

pectorals is 10 mm., which, equals f the greatest depth. First rays of the dorsal placed

behind veutrals, midway between snout aud fork of caudal; base of dorsal short, 7 mm.,
equaling distance from snout to middle of pupil, or a little more than depth of caudal

peduncle at its narrowest place; longest dorsal ray, 10 mm., equals depth of head; depth

of the body at last dorsal ray equals distance of snout to opercle, or thickness of body.

Anal jdaced far back, 18 mm., from end of caudal peduncle, a little more than half the dis-

tance, from dorsal to end of scales (34 mm.); base of anal, 5 mm., equaling distance from

snout to anterior edge of orbit, its longest rays 8-1-mm., equaling length of base of dorsal,

or distance from snout to posterior jiart of orbit. Veutrals short, 7 mm., equal in length |

distance from origin of anal to anal opening. Pectorals inserted midway between lateral

line aud lower line of body; length, 10 mm
,
about the same as the longest dorsal rays.

Color, in spirits, smoky brown above; a narrow stripe somewhat lighter on either side

of back, followed by a narrow aud darker lateral baud; vertebral stripe very dark
;
much

lighter below the lateral line; belly light, tinged with yellow; scales silvered from belly to

lighter.shade on back. Fins almost plain; dorsal aud caudal dusky; the latter with a dark

spot at base; pectorals, veutrals, aud anal, pale; opercles silvery; snoutdusky; lateral line

straight and complete, with 88 scales, 17 rows above and 14 below
;
head in length of

body, 4; depth, 5. Three specimens measured as follows:

!
Length. He.ad. Depth. Lateral

line.
Dorsal. Anal.

!
mm. mm. mm.

\ 71 17 14 88 8 h 7

! 04 14 '5 13 80
.

8 I. 7

55

1

13 11 88 8 1,7

Teeth 0, 4-4, 0. The intestine is but a little more than the total length of the body.

This species seems to be the type of a distinct genus allied to Tiaroc/a, rhcnacobius, and

Agosia, for which I suggest the name Evarra. Evarra is distinguished I'roui Tiaroga by its

protractile premaxillary; from Phenacobius by the form of the mouth and lips, which, with

its small scales, also distinguish it from Xotropis. Agosia differs in the presence of a barbel.

3. Cliirostoma jordani Woolman.



FISHES FROM CENTRAL AND NORTHERN MEXICO. G5

RIO BLANCO AT ORIZABA.

Orizaba is a city iu tbe central part of tbe State of Yera Cruz, on the Mexico and

Vera Cruz Eaihvay, about 175 miles southeast of the City of Mexico and 65 miles north-

west of Vera Cruz. It has iiossibly 10,000 inhabitants, and is situated about 4,000 feet

above sea level, in the foothills of Mount Orizaba, or Citlaltepetl, the highest mountain

in Mexico. It is located on a branch of the Eio Blanco, which flows nearly due east to

the Gulf of Mexico. This branch of the river rises a short distance north of the town

of Orizaba, in large deep springs, which, during the Avet season, spread over seA^'eral

acres of ground. The stream flows a distance of about 120 kilometers before reaching

the gulf, and in this distance falls more than 4,000 feet. It passes for the most part

over a series of rapids at an average rate of iiossibly G miles an hour, in many iilaces

making perpendicular descents, and iu one instance falling more than 100 feet in a

single leap. That the fishes found in this locality have inhabited these waters for a

very long time is evident, since it would be impossible for them to ascend from the

lower lands. Only a single species was taken at this place, and it was very abundant.

It Avas taken from the mill race about the water wheels, and in the bath house, Wher-
6Amr a nook of quiet water occurred this little fish could be seen in great numbers,

SAvimming near the surface of the water. A Spanish boy who assisted in capturing

the specimens insisted that much larger ones were sometimes found, and Avere fre-

quently taken during times of Ioat Avater
;
and it is due to his ingenuity that the largest

and finest specimens that I brought away Avere obtained.

1. Pseudoxiphopliorus bimaculatus (Haeckel). {Xiphophorus himaculaius H.iec'kel, Sitzgsber. Akad.

Wiss. Wien, 1848, p. 196.)

The geuus rseudoxipliopliorm differs from Gamhusia chielly iu the long dorsal, and this

characteristic is of doubtful value since the imiuber of rays range from 12 to 15, those of

Gamhusia rangiug from 7 to 10. Haeckel describes two species of rsemloxiphopliorus from

the Orizaba region. These he distinguishes by the form of the anal process, hooked in

bimacu.Iatus and straight iu reticulaius. Bbnaculatus has dorsal 14, anal 10. llcticulatus has

dorsal 16 and anal 10. I find both forms iu my collection, but doubt the Amlue of the dis-

tinctions, as it is not unlikely that they represent simply extremes of variations. P. hhnac-

vlatus (the Anriety with the longer anal) is by far the more abundant. The form of the

anal process seems to be of slight importance. The length, howeA'er, is fpiite Aurriable, luit

Avhether or not the end is curA'ed seems rather to dexiend upon the length. The longer the

organ the more liable it is to be curved. In most of my specimens, however, the organ is

nearly straight.

The general color in P. himaculatns is uniform olive-broAvn with the posterior jiart of

each scale marked with a crescent-shaped spot
;
a large steel blue spot on the opercle just

behind the eye; cheeks, lower jrart of the opercle, and breast from the jAectorals doAvn,

and anterior part of the belly, orange; humeral scale black, but not enlarged; a large dark
ocellus, about the size of the eye, oil the upper iiosterior margin of the caudal peduncle.

Dorsal flu with a row of dark spots on membrane, at about midivay of rays; also a second

row of spots near base of fin. The anal flu is marked similarly, except the anterior part is

plain, giving it the appearance of a dark spot on anal
;
pectoral, ventral, and caudal fins

almost plain. Body moderately elongated, slightly but regularly arched above
;
head A'ery

broad and low, so that the upper margin of the orbit is nearly on a ievel wilh top of head
between the eyes

;
belly much decurved

;
line of curvature quite regular from the upper

margin of the lower lip to origin of veutrals; upper margin of lower lip, Avhen mouth is

closed, on a level with top of pupil; also on a level with the second row of scales from
dorsal. Eye medium, orbit circular, the diameter of which is about the length of snout,

34 in head, or 2j: in iuterorbital area. Scales large, deeper than Ions; 12 rows Avith from
29 to 31 scales iu length of body

;
13 or 14 before dorsal.

F. C. B. 189i 5
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Head in adult specimens about 4^ in body, not including caudal; in depth, 3J; base of

dorsal half as long as the distance to the insertion of the fin and one-fourth the length of

the body; the first rays of dorsal about midway between base of caudal and line between
cheek and opercle, or half way between snout and extremity of caudal; the dorsal is low,

the rays about as long as the interorbital space. Pectoral fins are broad and short, inserted

about the axis of the body and reaching origin of the dorsal and almost to anal, which is

nearly under the first rays of the dorsal. Anal fin short; the first two rays undeveloped,

the fourth l)eing the longest; this equals distance from snout to opercle; when the fin is

depressed the rays reach as far as the origin of the last rays of the dorsal. The measure-

ments of six large specimens are as follows

:

Total
length.

Length
to caiulal.

Heat!

.

Depth. Eye. Dorsal. Anal. Lateral
line.

mm. myn. mm: mm. mm.
88 77 19 *23 5 13 18 29
82 71 18 19 4-5 11 8 36
79 69 17 »24 i+ 11 8 31
79 69 17 19 i + 13 8 31
75 65 15 18 4— 12 8 31
64 T6 16 18 3-h 12 8 31

*Abflomeu distended with young, i The two undeveloped rays were not included.

In some specimens corresponding to P. reticnlaius there are 14 or 15 dorsal rays; the

color of the male specimens is practically the same as that of the females, excepti}ig that

the spot on the a.ual is lacking; size much smaller, the largest male taken having a total

length of only 464- mm. The pectorals reach to the middle of the ventrals and the ventrals

beyond the .anal opening; the insertion of the anal is much further forward than in the

females and is nearer the snout than the dorsirl, the long modified rays reaching as far toward
the caudal as do the longest dorsal rays when depressed.

Several specimens seem to correspond with P. rellculatus. These may be described in

the following manner: Snout broad, spatulate, the lower jaw projecting. Eye equal to

snout, 34 in head, 2 in interorbital si^ace. Anal process in male I4 in head, ordinarily witli a

slight curve at the tip. Caudal peduncle .short. Anal fin inserted in front of dorsal. Dor-

sal long, its length 3 in body. Coloration as in Pseudoxipliophorus Mmaculahis, hut darker

and more profusely dotted with brown. A larger black spot on upper half of root of caudal

and a trace of another behind gill-opening. Occiput and snout dark brown. Scales on

back and sides with a dark-brown crescent. These do not appear on scales of lower X)arts,

as in P. himacnlatus. Dorsal fin with dark-brown cross streaks made of dark spots. Fins,

scales, cheeks, and opercles profusely dotted with brown. Head, 34; depth, 4; D. 15; A. 8.

Scales, 31-8. Length, 24 inches. It ismy opinion that these s^^ecimens represent individual

variation only and that but one species of the genus Pseudoxiphophorus is known. The
validity of Pseudoxiphophorus in distinction from Ganibusia is also brought in question, since

the length of the dorsal is made the jirincipal basis of generic distinction, and this is quite

variable in the specimens collected.

I



9 -REPORT OF INVESTIGATIONS RESPECTING THE FISHES OF ARKANSAS,
CONDUCTED DURING 1891, 1892, AND 1893, WITH A SYNOPSIS OF PRE-

VIOUS EXPLORATIONS IN THE SAME STATE.

By SETH EUGENE MEEK,

Associate Professor of Biology and Geology, Arkansas Industrial University.

INTRODUCTION.

During tlie summer of 1891, tlie writer, accompanied by Prof. P. H. Eolf, of the

Florida Agricultural College, spent five weeks in exploring certain parts of Arkansas,

with tbe combined objects of obtaining information respecting the character of the

different streams and the abundance and variety of their fishes, for the xmrposes of

the II. S. Fish Commission, and of securing data to be used in the jireparation of a

rex)ort uiion the fishes of Arkansas, for the State Geological Survey. The latter reiiort

was written a year ago, but the comxiletion of the xiresent paiier has been delayed in

order to include the results of later investigations made in 1892, the writer, in the

meantime, having become a resident of the State, and having thus secured opportuni-

ties to work upon this subject to much better advantage.

In the sxulng of 1892, with the cooperation of Prof. J. McXeili and two students of

the Arkansas Industrial University, visits were paid to several streams lying east of

Fayetteville, namely: "War Eagle Eiver near Pluntsville; KingEiverat Marble; Big

Buffalo Eiver near Loafer’s Glory; Little Buffalo Eiver near Jasper; Walnut Fork of

the Piney Eiver at Swain; Mulberry Eiver west of the Loafer’s Glory; White Eiver

near Thompson.

The high water during this period of the year xirevented our obtaining as much
material as Ave would othenvise have expected, and W^ar Eagle and Mulberry rivers-

were so much swollen as to make any collecting in them imi)ossible. These investiga-

tions, however, weie not Avithout some good results, and subsecpiently they Avere

extended to the streams in the neighborhood of FayetteAulle.

The body of this report deals only with the explorations comlucted during 1891,,

1892, and 1893, but it closes with a synopsis of the published results of all former

ichthyological Avork carried on within the borders of this State. Very much remains,

yet to be done in this direction, however, before we can expect to obtain even a fair

knowledge of the fishes of the State and of the relations of the different riA-er basins.

The lowlands haAm hitherto been almost entirely neglected and scarcely enough has
been ascertained regarding that region to indicate, even in a superticial way, the char-

acter of its fish fauna.
67
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The uplands comprise the northwestern two-fifths of the State and belong to the

Ozark Mountain region. The higliest point of this area is a little less than 3,000 feet

above sea level, while its average elevation is between one-third and one-half that

amount. The surface is much broken, the rocks belonging chiefly to the Upper and
Lower Carboniferous systems, a small portion to the Silurian. The remainder of the

surface of Arkansas is either low and rolling or consists of low, flat alluvial lands, the

former being mainly of Tertiary or Cretaceous origin, the latter Quaternary. The
general dij) of the rocks north of the Arkansas Eiver is south. The outcrop in the

northern portion of the State, as far east as Batesville, consists of a cherty limestone,

with occasional jmekets of light-colored sandstone which crumbles readily when
exposed to the air. This formation also covers a large jiart of southern Missouri, and
in it are formed nearly all of the prominent caves for which the contiguous ijarts of

these two States are noted. In disintegrating, this limestone leaves many small

angular pieces of Hint lying on the surface or embedded in the soil. Much of the rain-

fall is quickly absorbed bjMhe porous material thus formed, only to reappear again in

the many large and beautiful springs so characteristic of this entire region. Mam-
moth Spring, in northern Arkansas, is the largest spring in the Mississippi Valley.

Roaring River is a large sjuing, about 8 miles east of Seligmau, Mo., and at present

with 16 feet of head, about one-half of the water supplied is sufficieut to drive two
turbine wheels of 16 and 24 horse-power, resi)ectively. A spring nearly as large as

the last occurs about 5 miles east of Lowell, Ark., and there are other large springs

near Siwingdale and Rogers. Johnson Spring, 5 miles north of rayettevibe, dis-

charges about 2,500,000 gallons of water every 24 hours, and many others similar to

the above will be found in different places.

A few of these springs are now utilized for fish-cultural purj)oses entirely by
private individuals, except at Neosho, the site of the U. S. Fish Commission hatchery,

which has yielded results far exceeding expectations. The Mammoth Spring hatchery

has been very successful. The trout i^laced in the spring ponds near the waterworks

at Rogers by the Government have done very well. Mr. Stultz, who has been raising

carp near Springdale during the past four years, has found the business profitable,

and proposes soon to stock some of his ponds with rainbow trout. As his facilities for

this purpose are very superior, we are confident of his success. One of the springs

near Johnson has been successfully used for rearing carp to a slight extent, but much
larger ponds have been constructed there during the imstyear, and they will soon be

stocked. Mr. Davidson and Mr. Williams, of Fayetteville, are also utilizing ponds sup-

plied by springs for fish-culture on a small scale. There seems to be no reason why
this branch of industry should not be greatly extended, and many small areas not

suited for other i)urposes could be utilized in this way.

The drainage of Arkansas is entirely toward the Mississipioi River, and may be

subdivided into six smaller basins, namely, the St. Francis, White, Arkansas, Bayou,

Ouachita, and Red River.

The St. Francis River has its origin in southeastern Missouri and drains only a

small part of northeastern Arkansas, which, with the exception of Crowley’s Ridge, is

very swampy. It is a broad, deep, and slow-flowing stream, having no very important

affluents in Arkansas. Its basin has never been visited by ichthyologists, but the iact

that it comprises the sunken lands would make its study very interesting.
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The White Eiver rises in the iiorth-westeru part of Arkansas, flows northeasterly

for a short clistaiice through Missouri, ami thence southeasterly, emptying into the

Arkansas Eiver near its mouth. Its basin is the largest in Arkansas, and com])rises

the greater part of tlie State north of the Arkansas Eiver, including most of the Ozark
Mountain region north of that river, which is, in some places, very nigged. The upper

portion of this basin is chiefly covered with the cherty limestone already mentioned, in

which are many caves and from which flow many large and beautiful springs. The
upper two-thirds are covered with a heavy growth of timber, such as oak, pine, and
cedar, which becomes still lieavier in the lowlands, the most abundant varieties there

being oak, jmllow pine, poplar, ash, etc. The main river is navigable for small steam-

boats as far as Buffalo City, a distance of 200 miles from its mouth, except during

periods of very dry weather. It has a moderately rapid current, and a rocky or sandy

bottom; but from Newport toward the mouth the bottom consists of sand and mud, and

the current becomes more sluggish. It is one of the-clearest and most beautiful streams

in the Mississippi Valley.

The more important tributaries of the White Eiver are the War Eagle, Kings,

Buffalo, and Little Eed rivers, on the south, and the North Fork and Black rivers,

on the north, within the boundaries of the State. At least half of the investigation

with respect to the Ashes of Arkansas has been done in this basin.

The Arkansas is the largest river in the State. Its waters resemble those of the

Platte and Missouri, holding in suspension much sand and silt, which give it a muddy
appearance, while the fishes taken from it have the i^ale, sickly look, characteristic of

the fishes of those rivers. The few tributaries it receives from the salt region of

southern Kansas make its waters slightly saline. The basin of the Arkansas extends

entirely across the State in a general northwest and southeast direction
;
at the west

it is half as wide as the State, but it narrows eastward until its width is reduced to

scarcely more than 10 miles. It lies mostly in a sandstone district. The important

tributaries within the State are all mountain streams, resembling those of the uiiiaer

White and Ouachita rivers.

The Bayou Bartholomew drains a small portion of the State south of the mouth
of the Arkansas Eiver, the area included within its basin being low rolling or flat.

No collections have ever been made in this region.

The Ouachita Eiver, witli its tributaries, drains most of the mountain region

south of the Arkansas Eiver, and thence flows through the rolling and low lands of

the southeastern part of the State, passing into Louisiana. It resembles the AVhite

Eiver, but drains less of the upland and more of the lowland. The fish fauna of this

river and of the White is very similar to that of the upper Tennessee Eiver. Some
collections have been made in the upper tributaries of the Ouachita and in the river

itself.

The Eed Eiver drains oidy a small j)art of southwestern Arkansas, a low, gently

I'olling region. It bears va close resemblance to the Arkansas Eiver, its waters being'

nearly always turbid from the fine silt brought down from the upper part of its

basin. The only collection of fishes from tliis basin was obtained at Fulton, in 1884,

by Dr. David S. Jordan and Prof. Charles n. Gilbert.

The extent of the territory drained by each of these river systems is as follows:

White Eiver, 17,470 square miles; Arkansas Eiver, 12,.300 square miles; Ouachita
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River, 11,200 square miles; Red River, -3,780 square miles; Bayou Bartholomew, 2,G50

square miles.

From ail ichthyological staiidpoiut Arkansas is well favored. The State is

bordered on the east by the Mississippi, aud has four large navigable rivers flowing

through it. Two of these rivers, with most of their tributaries, rise iii the Ozark
Mouutaiiis within the bouudaries of the State. These streams are fed by many large

and beautiful springs, whose waters are cool enough for the mouiitain trout, their

suitability being well demonstrated by the success which has attended trout-culture

at the several hatcheries already mentioned. In fact, it has been proven, not only

that trout will thrive in the Ozark Mountain region, but that their growth there is

much more rapid than iii some other places farther north, where their artificial culti-

vation is being carried on. The important question for the consideration of the prac-

tical fish-culturist is, how many pounds of fish he can secure from a certain number
of eggs within a given period and with the least expenditure for artificial food. The
records of the Reosho hatcheiy clearly indicate that fish-culture can be conducted

successfully in this direction. While the mountain streams bid fair to contain an

abundance of trout in the near future, the larger aud more sluggish waters are well

suited to the coarser food-fishes native to the State, the most important among them
being the black bass, wall-eyed pike, eastern j)ickerel [Lnchis reticulatus), buffalo-

fishes, etc.

All of the important rivers mentioned supply many fishes to the markets every

year, and they may continue to do so if assistance shall be given toward restoring, so

far as possible, the balance of life in favor of those species which man has done so

mxich to destroy.

These streams drain large areas of woodland and a region in which there is a

considerable amount of rainfall, well distributed throughout the year. In the rocky

aud lower mountainous regions, intermediate between the mountain and lowland

levels, the streams have cut deep and wide beds, in many places forming small lakes

and affording habitation for the larger fishes during the diner portion of the year.

There is no doubt that Arkansas jiossesses piscatorial features of a high grade,

which warrant more attention in the future than they have received iu the jiast. The
angler may find amusement along the luctiu’esque streams of the Ozark Mountains,

while the fish-culturist will come to recognize in this region one of his richest fields

in North America.

Arkansas is as yet only thinly settled, and a thorough exploration of the streams

of the State before their faume have been much changed by cultivation would be of

great economic and scientific interest. The increase and protection of her food-

fishes, both the native and introduced species, cau not be successfully accomplished

Avithout a more complete knowledge of the physical and natural history features of

the streams, and it is to be hoped that the means for making such a survey will not

long be delayed.
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TROUT-REARING AT NEOSHO, MISSOURI.

The following notes on some of the methods and results of rearing trout at the

U. S. Fish Commission station, at Neosho, Mo., kindly furnished me by Mr. W. F.

Page, the superintendent of that station, will be read with interest in this connec-

tion :

On the files of the Neosho station are quite a number of letters detailing catches of rainbow trout,

3 to 7 ounds in weight, in the Ozark waters in 1893. The majoi'ity of the fish caught were from

plants of yearling' fish made from tlie Neosho station in 1891, though some were the results of fry

planted by the Missouri Fish Commission in 1880; notably, those caught in Lawrence and Pulaski

counties, Missouri. That these fish may have an opiiortunity to get a start and a firm hold on these

waters, and to commence natural reproduction, it is not deemed politic at this time to make puldic

the names of the streams and the localities where they are known to be acclimated. In general, it

can be accepted that wherever in the Ozark system healthy trout have been jilanted, with due regal'd

to the conditions of local environment, all reasonable expectations have been realized. This is to be

accounted for partly by the fact that the streams are in the main fed by bold, generous, warm springs

(ranging in temperature from 57° to 59° F.) preserving a nearly equable teuqierature; and by the

further fact that in nearly all these streams there exists a multitude of organisms suited to the diet

of the Sahnonida’. My limited observations lead me to believe that this latter important factor is

more pronounced in those waters having their rise on the southern and eastern slope of the Ozark
uplift. Several of the smaller streams could lie mentioned which have, to all appearances, the same
conditions, except that they are of higher temperature (but fortunately they are not loo high ), as the

celebrated trout streams of Caledonia, N. Y., and Castalia, Ohio.

The cultivation of trout at the Neosho station on the one side, and at the Mammoth Spring

hatchery on the other side of the uplift, met with unprecedented success. On the inauguration of

the effort it was doubted by mauj^ if trout could be grown so far south of their natural habitat. The
experience of these two establishments has not only demonstrated that they can be grown in this lati-

tude, at the low elevation of 1,000 feet and less, but grown to a size in a given time not surpassed by
any hatchery in the world, and further, that not only are their generative organs not stunted by this

forcing process, but that they develop in from one to two years sooner than in other localities. Year-

ling trout which were shipjied in 1891 from Neosho to Castalia, Ohio, were there pronounced from size

and appearance to be past 2 years old. Nearly half a million trout eggs shiijped from Neosho in the

winter of 1892-93, to States ranging from Neliraska to Vermont, were pronounced in every case to have
produced first-class vigorous fish. These eggs were the siirylus yield from 3-year-old trout raised at

Neosho. The same stock at 2 years old had given us a handsome lot of eggs.

A study of tlie accompanying taldes will show that in this country trout can be made to attain

the best marketable weight, namely one-fourth to one-third of a pound, by the end of their four-

teenth mouth, at a cost of less than 7 cents a pound. From the study at present being given to the

subject of the food of fishes under domestication, it is not improbable that in the near future this cost

maybe reduced 50 per cent. As it is, trout at 7 cents a pound gives a handsome revenue on the

wholesale market x>rice of 40 cents.

The fish-culturist engaged in rearing the finer grades of fish for the market can find no Ijetter

water and climate for his work than is furnished Ijy the uncounted springs of the Ozarks. It is here,

in the shortest time, with the least expenditure of food materials, that he can convert his eggs into

pounds of trout.

l^EEDING AND GROWTH OF RAINBOW TROUT IN THEIR SECOND YEAR.

On February 20, 1893, we coufited 1,500 13-mouths-old extra-select rainbow trout into pond No. 2,

to he raised for future brood stock. Their total weight was 140'5 pounds, an average of 93'67 pounds
per 1,000; their average length was 7 inches each.

April 26, 1893 (65 days afterward), these trout were reweighed and found to average 260 pounds
lier 1,000, and to measure from 8 to 9 inches, being .an increase in weight of 178 per cent. During these

65 days they had been given 185 pounds of liver and 1,008 pounds of mush, costing $9.29; or each pound
of trout gained (after the 20th of February) cost a fraction over 3| cents..

May 20, 1893, 90 days after the fish were first put into No. 2 pond, they were again reweighed and
found to average 320 pounds to the 1,000 fish and to run from 9 to 9J- inches long, being an increase in
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weight of aliout 21-1 per cent. During these 90 days thej^ had been given 305 pounds of liver and
1,627 pounds of mush, costing- .$17.01

;
or each pound of trout gained (after the 20th of February) cost a

fraction over 5 cents.

Prior to April 1, 1893, liver cost 3t} cents a pound
;
after that the price was 4-J cents a pound. The

cost of mush remained unchanged, namely, ^ cent a pound.

Up to the time these fish were transferred to pond No. 2 they had been all the time in a pool 8 feet

by 22 feet, among a lot of 6,000 other yearlings. The element of range so essential to the growth of

fish was entirely lachiug, as was also that of space and natural pasturage. Pond No. 2, into which
they were transferred, sup^ilied to a certain extent these requisites. It has a water surface of about

12,000 square feet and a greatest dejith of 36 inches, whereas the pools had a greatest depth of only 2

feet, wooden sides and bottom, and with a constant change of 55 gallons of water per minute, the

maintenance of pasture under these conditions being impossible. Pond No. 2 is, for at least a

quarter of its area, less than 6 inches in depth, containing considerable aquatic flora and breeding no

little natural food.

The Ibllowing table gives the details of the food and cost of 28,000 rainbow trout raised at

Neosho, Mo., Station, from fry to yearlings, on a mixed diet of beef, liver, and mush, commencing

when the fry were transferred to the outdoor pools, April 1, 1892, and ending January 31, 1893:

I'enoil.

Daily allowance. Total for the month.

Liver. Mush. Liver. Mush.

30 days of April
31 days of May
30 days of June
31 days of July
31 days of August
30 davs of September
31 days of October
30 days of November
31 daVs of December
31 days of January

Tounds.
7 -0

7-

0

8-

4
6-3

12-0
12-0
12-0

12 -0

15-0
15-0

Poil7l ds.
8-4
8-4
25-2
35-0
45-0

60 -0

54 -0

60-0
60-0

60 -0

Pounds.
210 -0

217 -0

252 -0

195-3
372 -0

360-0
372-0
300 -0

465 -0

465-0

Pounds.
2.52 -0

260 -4

756-0
1,085-0
1,395-0
1,800 -0

1, 674 -0

1,800 -0

1, 860 -0

1, 860 -0

3, 268 -3 12, 742 -4

3,268-3 poiinds of liver, at cents a pound, cost$114'39; 12,742-4 pounds of mush, at I cent a pound, cost $31-86; cost

of food for 28,000 rainbo-w front from April 1 to January 31, $146-25.

Cost per 1,000, $5-22, or each fish cost .a fraction over J cent. Average cost per day per 1,000 -w.as 1-707 cents.

Average allo-wance per day (per 1,000) -was 1-87 pounds of the mixture (in the proportion of 1 of liver to 3-79 of mush).

The fish -were two sizes. On February 11, 1893, they were measured and weighed

—

4,000 averaged 7 inches long and 107-5 pounds per 1,000, or 430 pounds gross.

24.000 averaged 5h inches long and 42 5 pounds per 1,000, or 1, 020 pounds gross.

28.000 yearlings weighed 1,452 pounds gross.

A cost per pound of a fraction over 10 cents.

/Specimens of trout shipped from Neosho Station to Washinfitoii, D. C., January 26, 1S92, to he cast for

the World's Fair.

No. 1. Eainbow trout. Male fish. Hatched from eggs received from tVytheville Station in.January, 1890. Weight, 30

ounces; age, 2 years.

No. 2. Same as No. 1. It'eiglit, 21 ounces; age, 2 years.

No. 3. Brook trout. Hatched from eggs received from Northville Station .Janu.ary 25, 1891. Weight, 6 ounces
;
age 12

months.

No. 4. Same as No. 3. Weight, C-5 ounces; age, 12 months.

No. 5. Von Belir (S.fario) trout. Hatched from eggs received from Northville Station February 5, 1891. Weight, 3-5

ounces; age, 11 mouths.

No. 6. Same as No. 5. Weight, 3-5 ounces; age, 11 months.

No. 7. Uainbow trout. Hatched from eggs received from Wytheville Station on .January 17, 1891. Weight, 3 ounces;

age, 12 months.

No. 8. Same as No. 7. Weight, 1-5 ounces; age, 12 mouths.

On February 11, 1893, at Neosho Station, the weighing of yearling rainbow trout showed that—
Lbs.

100 of the largest, mush and liver fed, 7 inches long, weighed 10-75

100 medium size, mush and liver fed, 5-5 inches long, weighed 4-25

100 smallest size, fed on mush only, 4 inches long, weighed 2-75
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The follo’wiug table, showing the rainfall at Little Eock, Ark., by monthly aver-

ages, (luring the past fourteen years, from 1880 to 1893, inclusive, was prepared by
the director of the XI. S. Weather Bureau Station at that place:

Jan-
uary.

Yeh-
ruar3L

Uarch. April. May. June. July.
Au-
gust.

Sep-
tember.

Octo-
ber.

IN'ovein-

ber.

Decem-
ber.

1880 4-61 7 '93 7-60 4 -09 2 -44 3 -23 3 -37 5-53 5 2-07 C -84 3 -03

1881 2-07 6-34 2-38 1-94 5 '51 6 02 1 -95 1 -42 1 *87 .4-69 6 -50 2-34

1882 8-17 12 -74 6 -25 5-59 15 -91 1-96 5-17 3 -47 3 '03 6 -05 0 -17 1 -33

1882 5*44 6-47 4-24 8 -92 4 -17 3 01 4-83 2-30 3 -67 5 -.55 3 -13 3-89

1881 3 -45 9-79 4-67 10-24 7 -33 2*18 4 -23 3-26 5 1-30 2-83 16-92

188.5 4-41 2-43 3-84 6-03 3 -26 3 -39 1 -13 1 -9.5 2-06 1 -03 2 -64 3-74

1886 3 -97 4-27 3-45 3 -09 1 -13 9-28 2-97 5 -31 6-24 1-07 5 -81 88
1887 2-26 6-42 4-54 49 C -08 2-20 1 -74 1 -18 1 -04 •97 4 -50 7 -14

1888 4 -94 2-49 5 -06 •84 5 09 7-25 3-78 11-13 1 -33 2-39 8 -82 4 -43

188!) 7-30 1 -48 C-17 4-28 2-97 3 -07 7-59 3 -00 5 -90 1-99 10-20 •14

1830 8-48 C-48 5-79 7 *77 6 -16 8-28 1 -83 2-59 5 '55 2-75 5-21 2-83

1891 7 -OS 3 -99 5-48 3 ••29 2-38 2-81 9-23 2 -66 87 1 '30 5-32 (5 -40

1892 3 -92 3-44 2-55 7-53 9 -62 2-48 3-10 U-C3 3-54 2 -82 8 -02 8-48

1893 6-83 5 ’48 4-47 5-83 13 -25 4 '70 2-32 2-32 •73 51 3 -79

DETAILED ACCOUNT OF THE INVESTIGATIONS.

WHITE RIVER BASIN.

The White Elver has its origin in three branches which unite 8 or 10 miles east of

Fayetteville. These branches are known as Main, Middle, and West Forks of White
Eiver. The Main Fork is the largest and is the only one deserving to be called a

liver. The West Fork is the smallest and is only a moderate-sized creek. These

streams are all very similar in character. Their currents are very swift and their

bottoms usually rocky or gravelly. All have their source in the northern slope of the

Boston Mountains and drain, for the most part, a sandstone country. The general

dip of the rocks in this region is too much to tlie south to be favorable to the forma-

tion of large springs. A number of springs are formed, but none are important.

These streams become very low during the driest portion of the year, and the water

in them is then conhued to the deeper places in their beds, forming long, deep pools,

with little or no running water between them. There are very few bayons formed in

these river bottoms, and none of any size. Below the juuctiou of these three forks

the White Eiver becomes a stream of some imiiortance. It cuts through the cherty

limestone previously meutioned, which forms its bed most of the distance to Newport,

and it also drains most of the cherty limestone region in Arkansas and Missouri, as

explained above. The river and its largest tributaries are fed by many spring brooks.

At most places visited, viz, near Fayetteville, Eureka Springs, and Batesville, its bed
is usually gravelly or sandy, w^ith occasional stretches of rocky or muddy bottoms.

Except a short time after a rainy season the water in the river is quite clear. Taken
all together the White Eiver is one of the clearest and most beautiful streams iii the

Mississippi basin.

King Eiver was visited near Marble during the spring of 1892. It is a very clear

stream, flowing over a sandy and shingly bottom. It is also fed by many springs in the

cherty limestone through which it flows for the greater portion of its course.

The War Eagle is a tributary of the White Eiver, some distance above King Eiver,

which it exceeds in size. It is reported to be the best stream for fish in northwestern

Arkansas. It is not uncommon for anglers to cross the one or two forks of the White
Eiver and trav^el some 15 miles over a rough road in order to try their fortunes in the
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War Eagle Elver. The black basses, called trout,” are tlie favorite fishes, although

wall-eyed pike and channel cat are found in moderate quantities. Eo collections were

made from this stream.

Near Batesville we visited three northern and one southern tributary of the

White Eiver. Lafeity Creek is some 10 to 15 miles up the river from Batesville. It

is a small stream, Avith clear water and a rocky, sandy, and muddy bottom. It is fed

by springs and is too small to be of much importance. Spring Creek is about 10 to 12

miles in length, and is fed almost entirely by what is known as Big Siiring. A short

distance below the s])riiig a dam is constructed, above which is a lake, about an

eighth of an acre in extent. In the dry season, by storing Avater at night in this lake,

enough water can be had to run an S-horse-power turbine during the day. Below the

spring the Audley is narrow and subject to oAmrtlows; otherwise this Avould afford an

excellent site for a hatchery. We collected in the stream beloAv the dam and about

half Avay from the dam to its mouth. Its water is Amry cool, especially Avhen compared
with the Avater in Laferty Creek, White Eiver, and Polk Bayou. Polk Bayou is the

largest tributary near Batesville. It is similar to Laferty and Spring Creek. Miller

Creek is a small tributary of Polk Bayou. Salado is a small tributary on the south

side of the riAmr, a short distance below Batesville. The region drained is mostly

covered by sandstone. Where ATsited by us the bottom Avas too rocky to admit of

successful seining. A short distance below the water was Amry deep and full of large

fragments of rock. Large gars could be seen coming occasionally to the surface.

Between this point and its mouth the Salado flows through the White Eiver bottom
with a slow current in a deep, narroAv channel. Caney Creek is a small tributary of

the Salado near Batesville. It is similar to the Salado, though much smaller.

The next important tributary of White Eiver is Black Eiver, which empties into the

White a short distance above Newport. The Black is a very large stream and navi-

gable for small boats as far as Pocahontas, almost its entire length in Arkansas. The
Current rivers, its most important tributaries, rise in southern and eastern Missouri.

The Avaters of the Black Eiver are quite clear, though they are stained to some extent

apparently by vegetation, giA'ing it a dark appearance, from AiEich, no doubt, its name
was derived. We visited this stream at Black Eock. It is from 50 to 200 yards in

width and flows mostly through a deep channel, Avith sandy and muddy bottoms;

along its course are many shoals with sandy and rocky bottoms. It is fed mostly by
spring brooks and rivers, and is an excellent stream. The region about Black Eock
is heaAdly timbered, pine, poplar, elm, oak, and ash being the commonest of the larger

lowland trees. Black Eock is noted for its large number of sawmills.

Spring Eiver is a Avestern tributary of Black EiAmr, into which it empties a short

distance aboA-m Black Eock. It is the outlet of Mammoth Spring, one of the largest

springs in the United States, and is about half the size of Black EiAmr aboAm the

lAoiut Avhere it enters. The current of Spring Ei\mr is swift, its bottom more rocky

and sandy than that of the White. Our collections were made a short distance above

the mouth of the riAmr.

The Strawberry is also a Avestern tributary of the Black. It is little more than a

large creek and goes nearly dry in summer. Its current is moderate, but rather

swifter than that of Spring EiAmr, the bottom being more rocky. It Avas visited near

Sinithville. Flat and Machine creeks are small northern tributaries of the Straw-

berry. They dry up in summer and are too small to be of any consequence.
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Tlie Buffalo rivers are southern tribiitai'ies of the White Biver, and, no doubt,

drain the roughest and most rugged portion of the Uzarks, if not the most elevated.

The current of both these streams is swift and the bottom rocky. They rvere visited

near Jasper and Loafer’s Glory in the spring of 1S92, when the water was too high

to admit of successful collecting.

A'illage Creek is a small stream near New]K)rt. It is so full of snags that collecting

was almost impossible, and only a few common species were taken.

LIST OP THE FISHES OF THE WHITE RIVER BASIN.

1. Lepisosteus osseus (Liuuffius). Lon(/-)ioscd Gar ni'c; Common Gar Pile. Common in White River

at Batesville and Oxford Bend, and in Strawberry River at Smithville. Many large speed-

mens of this species and tlie short-nosed forms were observed in White River at Newport;

also in Salado Creek near Batesville.

2. Polyodon spathula (Walbanm). Paddle-fif^li; S2>oo)i-hiUcd Cat. White River at Oxlord Bend; an

occasional specimen taken.

3. Ictalurus punctatus (Ratinesque). Channel Cat; White Cat. Common in White River at Bates-

ville, Strawberry River at Smithville, and in the Middle and Main Forks of White River at

Fayetteville. Specimens can 'frequently be seen in the Fayetteville markets. Most of them

are caught in fish -traps between Wj^mau and Oxford Bend.

4. Ameiurus nigricans (Le Sueur). Great Catfish ;
Mississq)pi Cat. A catfish weighing 67 pounds was

caught in a fish-trap near Oxford Bend in the spring of 1892. I did not see it, bnt from what
I learned about it I presume it lielouged to this species. Other large catfishes are reported

to have been caught in the White River near F^ayetteville, and I have no doubt some of them
belong to Lepiops olivaris.

5. Amei'urus nebulosus (Le Sueur). Common Bullhead; Horned Pont. Miller Creek at Batesville;

Black River at Black Rock. This species seems to be rare in the Ozark Mountain region.

6. Ameiurus melas (Rafinesque). Bullhead. Scarce in the White River and Polk Bayou at Batesville.

but common in Spring Creek at the sarne place. Evidently more abundant than the

jirecediug spiecies.

7. Noturus nocturnus Jordan & Gilbert. A few small specimens from Spring River near Black Rock.

8. Noturus gyrinus (Mitchill). Stone Cat. A few specimens were obtained from Flat and Machine

creeks at Smithville.

9. Noturus miurus Jordan. Thirty-seven specimens from the Middle Fork of White River, Fay-

etteville; 12 from the Main F'ork; and 2 from White River at Oxford Bend. The longest is

from Oxford Bend and measures 21 inches. Nearly all the others are from If to 2f inches in

length; head, 4; depth, oh to 6; anal rays, 11 to 13, usualkv 12; pectoral sp>iue moderate; its

length equal distance from ti)! of snout to posterior margin of orbit. On its inner margin

are 6 retrorse spines; its outer margin smooth; occasionally one or two small siiines on

outer margin and near its tiq). Top of head ilattish, or slightly concave between orbits;

mouth rather large. Origin of ventrals behind last dorsal rays. Color, light olivaceous,

punctated with dark dots. Top of head darker; 4 dark bands on back, extending as faint

bands on sides. Caudal fin with a dark baud at its base, and one also near its tip. No
dark spot on dorsal flu. These specimens differ from typical miurus in the smaller pectoral

s))iue, with unserrated outer margin. It also has a more slender body.

10. Noturus exilis Nelson. Middle Fork of White River at Elxyetteville (scarce).

11. Noturus eleutherus Jordan. One specimen from the Main Fork of White River at EMyetteville,

and one from Sallisaw River near Makey’s store. Length, If inches; head, 3J-; dei)th, 6;

anal rays, 13. Pectoral spine large, 7 retrorse teeth on the inner margin, longer than the

diameter of the serine; outer margin strongly toothed with from 18 to 25 teeth. The outer

teetli are turned toward the tip of spine; those nearest base, toward base of spine, Avhile

those nearest the middle of the spine are directed at right angles to the spine. Mouth
very small; head pointed; top of head convex. Origin of Amutrals under last dorsal ray.

Pectoral spine. If in the length of the head. Eye larger than in the preceding species.

Color similar to W miurus. xi dark baud across nape from one pectoral fin to the other;

a dark Ixand at base of dorsal tin, extending faintly on sides of body; 3 black bauds behind

dorsal fin; tip of caudal black.
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12. Ictiobus urus (Agassiz). Eazor-hach Buffalo. I saw several large specimens of buffalo-fisli in

possession of fishermen near Batesville. They were caught on a hoot baited with cotton

and cornmeal. I was unable to identify the species with certainty. Bulfalo-fish of large-

size are reported to be quite common in the White Eiver.

13. Catostomus nigricans Le Sueur. Ho(j Sucker; Sione-rolhr; Stone-toter. This is a very common
species in the Ozark Mountains, and seems to prefer clear streams. Rare in White River

at Batesville, but almndant in Laferty and Spring creeks at Batesville, Black River and
Spring River at Black Rock, Strawberry River at Smithville, Big Buffalo River and King
River at Marble, middle and main forks of White River at Fayetteville.

14. Erimyzon sucetta (Lac^pede). Chuh Sucker. This species appears to be rare throughout the

Ozarks. It is seldom taken except from stagnant ponds, bayous, or dee}! still water, in

streams of rather small size. A few specimens were obtained at Batesville, from White
River, Salado, Conley and Spring creeks.

15. Moxostoma duquesnei (Le Sueur). Common lledhorse. Common in White River, Polk Bayou,

Salado, Caney and Spring creeks at Batesville; scarce in Village Creek at Newport; com-
mon in Black .and Spring rivers at Black Rock, Strawberry River and Flat and Machine
creeks at Smithville, Kings River at MaiT)le, Middle and Main forks of the White River at

Fayetteville. This species is easily conlounded with P. carinatus Coiie. In the White
River basin it is the more common.

16. Minytrema melanops (Rafinesque). Striped Sucker. Obtained in Spring, Salado, and Caney
creeks at Batesville, but only one specimen in each stream. This species is very scarce or

very difficult to capture in our collecting seines. It seems to prefer still and deeqr water.

17. Placopliarynx carinatus Cope. This species very much resembles Moxostoma dtiquesnei. It is

more abundant in lowland than in mountain streams. A few specimens were taken in Black
River at Black Rock.

18. Cycleptus elongatus (Le Sueur). Missouri Sucker. One large specimen was taken in Black

River at Black Rock. This species lives in large streams and is difficult to capture. It is

far from being abundant.

19. Campostoma anomalum (Rafinesque). Stone-lugger; Stone-roller, A very common and in some
places a very abundant species in the Ozark region. It prefers spring brooks. Specimens

were taken as follows: In the White River, Polk Bayou, Miller, Laferty, and Spring

creeks at Batesville (common)
;
Black and Spring rivers at Black Rock (scarce); Straw-

berry River, Flat and Machine creeks at Smithville, Big and Little Buffalo rivers at Jasper,

and Middle and Main forks of the White Rivmr at Fayetteville (common).

20. Hybognathus nuchalis Agassiz. Silverg minnow. White River, Polk Bayou; Miller, Salado,.

and Caney creeks at Batesville (.abundant); Laferty Creek at Batesville (common); Black

and .Spring River at Black Rock (scarce); Strawberry River at Smithville (scarce). The
body of m.any of the specimens from Black Rock are more compressed than usual. A very

abundant and varialde minnow in the Ozarks.

21. Hybognathus nubila (Forbes). White River and Laferty Creek at Batesville (scarce); Big

Buffalo River (common); King River at Marble (scarce)
;
Main and Middle forks of White

River at Fayetteville (abundant); West Fork of White River at Greenland (scarce).

22. Chrosonius erythrogaster Rafinesque. Red-hellied minnow. Spring Creek at Batesville

(abundant); King River .at Marble (common); Dig Buffalo River and Little Buffalo River

at Jasper (scarce). Very common in spring brook.s throughout the Ozarks.

23. Pimephales notatus (Rafinesque). Blunt-nosed Minnow. White River and Polk Bayou at

Batesville (scarce)
;
Salado, Caney, .and Laferty creeks at Batesville (common)

;
Strawberry

River, Flat and Machine creeks at Smithville; Big Buffalo River at Jasper (sc.arce); King

River at Marble and Spring River at Black Rock (common); West Fork of White River at

Greenland and White River at Oxford Bend (scarce); Main and Middle forks of White
River at Fayetteville (abundant).

24. Cliola vigilax Girard. Taken in White River, Salado and Caney creeks at Batesville, and in

Black River at Black Rock; but scarce at all of these places.

25. Notropis blenmu.s (Girard). Blunt-nosed Minnow. Black River and Spring River at Black

Rock. The types (2 specimens) of Motropis (Moniaua) dcliciosus are from Rio Leon, near

San Antonio, Tex., and are preserved in the U. S. National Museum. The types of Notropis^



THE FISHES OF ARKANSAS. 77

(All) nrHops) hJennius are from Arkansas River near Fore Smith. The specimems listed above

are identical with Ad MeiinUis. The types of Ad dcUciosiis differ in being alittlemore slender

and in. having a more ])oiuted snout and smaller preorbital bone. X. hleiinins is the older

name and should be used for this species; Ad deliciosns representing the most southern

variety of this exceedingly variable species.

26. Notropis ozarcanu.s Meek. Salado and Cauey creeks at Batesville; Strawberry River at Smith-

ville (scarce).

27. Notropis shumardi (Girard).

Xofropis {Alhunwps) shumardi Girard, Proc. Acad. Nat. Sci. Phila. 1856, 194 (Arkansas River at Fort

Smith, tyi'>es) ;
Girard, Fishes Pacific R. R. Survey, 1858, 261 (Arkansas River at Fort

Smith, types).

Xotrupis hoops Gilbert, Proc. U. S. Nat. JIus. 1884,201 (Salt Creek, Brown County, Iml., and Flat

Rock Creek, Rush County, Ind., types).

Xotrojiis scahriceps Jordan & GiUxu’t, Proc. U. S. Nat. Mus. 1885 (IVhite River, Eureka Si>riugs,

Ark., in part).

The types of shumardi Girard have never been found. Flis description and

figure would suggest Ah/ropis hoops Gilbert, rather than any other species so far known from

western Arkansas, unless it be one of the other species figured on same iiage of I)r. Girard’s

paper, Alhuruops hleiinius or Alhuruopts iUeccl}rosus. Xotropis hoops Gilbert, is a very common
siiecies in the Ozark Mountain region, and it seems not unlikely to have been in Dr. Girard's

collection. Alhuruops hh'uuius and il Iecohros us of Girard are distinct species and different

I'roin Xotropis hoops of Gilbert. The stiecimens fiom 'White River, Eureka Springs, recorded

by Drs. Jordan and Gilbert as Xotropis scahric(ps, are for the most part the Ad hoojis of

Gilbert. A few specimens are Ad arcausauus Meek. The descri 2)tion evidently is that of Ad

hoops Gilbert, Avhich is here regarded as identical with Xotropi: shumardi (Girard). White
River and Polk Bayou, Batesi ille, scarce; Black River.

28. Notropis whipplei (Girard). SUver-Jiu. Common in White River, Polk Bayou; Miller, Salado,

and Cauey creeks at Batesville; Strawberry River at Smithville, and in the main and middle

forks of W'’hite River at Fayetteville; scarce in Laferty Creek at Batesville.

29. Notropi.s venustus (Girard). Blacl-taUed 21iuuou\ White River at Batesville (scarce); Polk

Bayou and ISIiller Creek at Batesville (common); Black and Spring rivers at Black Rock
(abundant).

30. Notropis x^nocephalus (Jordan t. Scarce in White River at Bateoville and Spring River at

Black Rock; common in Black River at Black Rock. This species resembles Ad shumardi,

but has a smaller eye, dorsal fin more posterior, and a small black spot at the base of the

caudal fin. The specimens recorded as Ad shumardi, in the Bulletin of the U. S. Pish Com-
mission for 1889, p. 121, rvith small black spot at base of caudal, belongs to this species. I

have recently compared these specimens with the types of Ad xwnocephaJus in the U. S.

National Museum at lYashiugton, and find no difference except such as would be expected

among specimens preserved in alcohol.

31. Notropis cornutus (Mitchill). Conimou Shiucr. Polk Bayou, Laferty and Spring creeks at

Batesville (abundant)
;
Salado and Cauej^ creeks at Batesville; Black River at Black Rock

(common); Spring River at Black Rock; Strawberrj" River, Flat and IMachine creeks at

Smithville; King River at Marble; Big Bnfl’alo River (scarce); Little Buffalo River, Jasjier

(common); Main and Midtile forks of W’hite River, Fayetteville (abundant). It is difficult

to distiugui;^ the young of this species from the young of Xotropns zouaUis. This species is

the more common in ordinary streams, the other is found more in spring brooks.

32. Notropis zonatus (Agassiz). White River, Polk Bayou, and Laferty Creek at Batesville; Black

River and Spring River at Black Rock (scarce); King River at Marble (common); Middle

Fork of dVhite River at Fayetteville and Big Buffalo River (abundant).

33. Notropis nmbratilis (Girard). W’hite River, Polk Bayou, Salado, Cauey, and Siiring creeks at

Batesville (scarce); Flat and Machine creeks at Smithville (common). This minnow is

extremely variable in form and color. Some individuals have a very deep and much com-
ju’essed body, and the deeper specimens are usually the darkest in color.

34. Notropis galacturus (Cope). AlUluj-iailed Alinuow. Polk Bayou and Laferty Creek at Bates-

ville (scarce); Spring River at Black Rock and Strawlierry River at Smithville (common);
Main Fork of White River at Fayetteville (scarce).
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35. Notropis telescopus arcansanus (Meek). This species is scarce iu Laferty, Salado, and Caney
creeks at Batesville, Strawberry Eiver at Smithville, and the Main and Middle forks of
the White Elver at Batesville; l)nt is abundant in Little Buffalo Eiver at Jasper and
Big Buffalo Eiver. Many females taken from the Little Buffalo Eiver were full of mature
eggs. Their breeding season seems to he about the last of May or first of June.

36. Notropi.s atherinoides caddoen.Ms (Meek). Taken iu White Eiver and Miller Creek (common)

;

Polk Bayou and Laferty Creek (abundant) and Salado and Cauey creeks (scarce) at Bates-

ville; Village Creek at Newport and Spring Eiver at Black Eoek (abundant); Black Eiver

at Black Eock (common).

37. Notropi.s dilectus (Girard). Emerald Aliiniou'. White Eiver at Batesville (abundant); Polk
Bayou at Batesville (common)

;
Laferty, Salado, and Caney creeks at Batesville, Black and

Sjiriug rivers at Black Eock, and Middle Fork of the White Eiver at Batesville (scarce).

38. Hybopsis dissimilis (Kirtland). Spotted Minnow. White Eiver at Batesv ille (scarce).

39. Hybop.sis amblops (Eafinesque). White Eiver and Polk Bayou at Batesvdlle (scarce); Big
Buffalo Eiv^er (common); Little Buffalo Eiver at Jasper (abundant); Strawberry Eiver at

Smithville; West Fork of White Eiver at Greenland; Main and Middle forks of the White
Eiv'er at Fayetteville (scarce).

40. Hybopsis kentuckiensis (Eafinesque). Horny-headed Minnow. Taken at Batesville iu Laferty

Creek (scarce); Spring Creek (common).

41. Semotilus atromaciilatus (Mitchill). Horned Dace; Creek Chub. Polk Bayou and Laferty

Creek at Batesville (scarce); Spring Creek at Batesville; Flat and Machine creeks at

Smithville (common)
;
Big Buffalo Eiver (scarce)

;
King Eiv’er at Marble.

42. Notemigonus clirysoleucus (Mitchill). Golden Shiner. White Eiver and Polk Bayou at Bates-

ville (scarce); Salado, Caney, and Spring creeks at Batesville (common).

43. Opsopoeodus emilire (Hay). Salado and Cauey creeks at Batesville (scarce). Teeth, 5-5; scales,

41. No black on dorsal fin; due, no doubt, to the siiecimen having faded.

44. Dorosoma cepedianum (Le Sueur). Gizzard Shad; Hickory Shad. White Eiv^er at Batesville,

Black Eiv^er at Black Eock
;
White Eiver at Oxford Bend

;
scarce at all of these places.

45. Clupea chrysoclilori.s (Eafinesque), Skpjack. White Eiv^er at Batesville (scarce).

46. Fundulus cateiiatus (Storer). Studjish. White Eiv'er and Polk Bayovi at Batesville (scarce)

;

Spring Eiver at Black Eock; Flat and Machine creeks at Smithville (common); King Eiver

at Marble
;
Big Buffalo Eiver (abundant)

;
West Fork of White Eiver at Greenland

;
Main and

Middle forks of White Eiv'er at Fayetteville (scarce).

47. Zygonectes notatu.s (Eafinesque). Top-minnow. White Eiv^er, Polk Bayou, Salado and Caney

creeks at Batesville (common); Laferty and Spring creeks at Batesville (scarce); Village

Creek at Newport and Black Eiver at Black Eock (common)
;
Spring Eiver at Black Eock

(scarce); Strawberry Eiver; Flat and Machine creeks at Smithville (common); Main and

Middle forks of White Eiv'er at Fayetteville (common).

48. Gambusia aflinis (Baird & Girard). Polk Bayou at Batesville (common)
;
Spring Creek at Bates-

ville (abundant)
;
Black and Sirring rivers at Black Eock (common)

;
Strawberry Eiver at

Siuithville (abundant)
;
Salado and Caney creeks at Batesville (scarce). Many of thefemales

were full of young, especially those from Spring Creek, taken the second week iu August.

49. Lucius vermiculatus (Le Sueur). Little Green Pickerel. Sprang Creek at Batesville and Black

Eiv'er at Black- Eock (common).

50. Lucius reticulatus (Le Sueur). Eastern Pickerel. Spring Creek at Batesville, not common. A
few specimens were taken from a deep hole in the stream, f

51. Anguilla chrysypa Eafinesque. Common Eel. Black Eiv'er at Black Eock. One specimen was

taken on the shoals, a short distance above the city. White Eiver at Oxford Bend (scarce).

52. Labidesthes sicculus (Cope). Brook Silverside. White Eiv'er, Polk Bayou, Salado and Cauey

creeks at Batesville (scarce); Village Creek at Newport (common); Spring Eiver at Black

Eock (scarce); Black Eiv'er at Black Eock; Strawberry Eiver at Smithville (common); Big

Buffalo Elver (scarce)
;
King Eiv'er at Marble and Main and Middle forks of White Eiv'er at

Fayetteville (scarce).

53. Aphredoderus sayanus (Gilliams). Pirate Perch. Spring Creek at Batesvdlle and Black Eiv'er at

Black Eock (scarce).

54. Elassoma zonatum Jordan. Spring Creek at Batesville (scarce).
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55. Ambloplites rupestris (Ra.fluesque). Go(/ylc-ci/e; Bock Base. Black River at Black Rock (scarce).,

56. Pomoxis sparoides (Lacepede). Calico Bass. Black River at Black Rock.

57. Leponii.s cyanellirs Ralinesque. Green Sinifish; Perch. White River and Spring Creek at Bates-

ville (common)
;
Laferty Creek at Batesville; Black River at Black Rock (scarce)

;
Straw-

berry River, Flat and Machine creeks at Sniitliville (common); Big Buffalo River (abun-

dant); King River at Marble and Main and Middle forks of White River at Fayetteville-

(scarce). The species of sunfishes, more especially those belonging to the genus Lepomis,

are known in Arkansas as “pevcli.”

58. Lepomis macrochirus (Raiinesque). Taken in the White River, Spring, Salado, and Caney
creeks at Batesville, and in Black River at Black Rock, but scarce at all these places.

59. Lepomis garmani Forbes. Olitained in Salado, Caney, and Spring creeks at Batesville, and in

Black River at Black Rock
;
scarce at all of these places. Proliably identical with L.

miniatus.

60. Lepomis pallidus (Mitchill). Blue Sanfish; Perch. White River at Batesville (scarce); Village

Creek at Newport; Black and Spring rivers at Black Rock (common).

61. Lepomis megalotis (Rafinesque). Ijong-cared Sunfish; Perch. White River and Laferty Creek

at Batesville (scarce); Salado and Caney creeks at Batesville
;
Black and Spring rivers at

Black Rock; Strawberry River at Sniith\'ille (common); Flat and Machine creeks at Smith-

ville, King River at Marble, and Big Buffalo River (scarce); Main and Middle I'orks of

White River at Fayetteville (abundant).

62. Micropterus salmoides (Lacepbde). Big-mouthed Black Bass; Trout. White River anil Pidk

Bayou at Batesville (common)
;
Salado and Caney creeks at Batesville (scarce)

;
Black and

Spring rivers at Black Rook
;
Strawberry River at Smithville (common); Village Creek at

Newport (scarce); Main and Middle forks of AVhito River at Fayetteville (common).

63. Micropterus dolomieu Laciixiede. Small-mouthed Black Bass; Trout. White River and I^aferty

Creek at Batesville; Strawberry River at Smithville; Main and Middle forks of White
River at Fayetteville (coumion). Both this and the preceding species are known in the

South as “trout.”

64. Etheostoma pelluciduni vivax (Hay). Sand Barter. White River at Batesville (common)
;
Polk

Bayou .and Miller Creek at Batesville
;
Strawberry River at Smithville (scarce). In these

sxieciinens the body is covered with scales except on the belly and anterior dorsal region.

The rest of the dorsal region is loosely scaled.

65. Etheostoma nigrum Rafinesque. Polk Bayou; Salado and Caney creeks at Batesville; Straw-
berry River at Smithville (scarce).

66. Etheostoma chlorosoma (Hay). Siniug River and Black River at Black Rock (scarce).

67. Etheostoma blennioides Rafinesque. Green-sided Darter. White River at Batesville; Black
River at Black Rock

;
Strawberry River

;
Flat and Machine creeks at Smithville (scarce)

;

Big Buffalo River (common).

68. Etheostoma caprodes (Rafinesque). Hogfish ; Log Perch. White River at Batesville; Black

and Sin’ing rivers at Black Rook; Middle and Main forks of White River at Fayetteville

(scarce); Strawberrj' River at Smithville (common).

69. Etheostoma a.spro (Cope & .Jordan). Black-sided Barter. White River at Batesville (scarce);,

Salado and Caney creeks at Batesville (common); Black and Spring rivers at Black Rock
(scarce); Strawberry River at Smithville (common ).

70. Etheostoma phoxocephalum Nelson. White River at Batesville; Spring River at Black Rock;
Strawberry River at Smithville (scarce).

71. Etheostoma evides (.Jordan & Cojielaud). Sxndng River at Black Rock; Strawlierry River at

Smithville; Black River at Black Rock (scarce).

72. Etheostoma cymatotaenia Gilbert & Meek. Salado and Caney creeks (scarce).

73. Etheostoma oirachit® (Jordan & Gilbert). Black River at Black Rock. Two sxiecimens were
obtained. Head, 4; dex>th, 6^; dorsal fin, x-13; anal fin,ii-10; scales, 6-58-7

;
lateral line

conqdete. Breast and nape naked, cheeks and opercles scaled. Scales on bcll}^ deciduous,

leaving a naked striqi. Gill membrane scarcely connected, free from the isthmus. Snout
pointed, mouth terminal

;
jaws equal and well suxiplieil with teeth. Uxrxier jaw with frenuin

scarcely iirotractile. Color similar to E. aspro; spots on sides confluent and irregular. All

of the tins are barred with darker except ventrals and anal. Body very slender, subterete.
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74. Btheostoma zonale (Cope). Polk Bayou and Spring Creek at Batesville
;
Black Eiver at Black

Eock (scarce)
;
Spring Eiver at Black Eock (common)

;
White Eiver, Oxford Bend, and Main

and Middle forks of 'White River at Fayetteville (scarce).

75. Btheostoma whipplei (Girard). Polk Bayon, Salado and Caney creeks at Batesville; Spring
River at Black Rock (scarce).

76. Btheostoma histrio (.Iordan & Gilbert). Black Eiver at Black Rock, one specimen. Length,
head, -1^; depth, 5J; dorsal, ix-12; niial, n-7

;
scales. .5-56-7. Nape, well scaled. Cheeks

naked; oi)ercles with a few scales on the u])])er portion. Breast and anterior portion of

belly naked
;
rest of belly with ordinary scales. Body very robust

;
dorsal region elevated

;

snout blunt, shaiplj' dccurved; mouth small, subinferior, lower jaw included; upiier jaw
slightly protractile; teeth in jaws well developed. Color very dark, mottled; spinous
dorsal with dark band across tops of spines and extending down on front of lin; soft dorsal,

with black dots, irregularly barred; anal and paired fins barred.

77. Btheostoma riranidea (.Jordan & Gilbert). 'White River at Batesville; Black and S])ring rivers

at Black Eock (common).

78. Btheostoma juliae Meek. King Eiver at Marble; Middle Fork of White River at Fayetteville

(scarce). Known only from these specimens and the types which were obtained from James
Eiver near Springfield, Mo.

79. Btheostoma coeruleum spectabile (Agassiz). J’ainboiv Darter. Polk Bayou (scarce); Miller

Creek (common); Laferty and Spring creeks, at Batesville (abundant); Si.u’ing Eiver at

Black Eock; Flat and Machine creeks at Smithville (common); Big Buffalo Eiver (abun-

dant); Little Buffalo River at Jast>er; King Eiver at Marble; White Eiver at Oxford Bend

;

West Fork of White Elver at Greenland; Middle and Main forks of White River at Fayette-

ville (common). This is the most abundant of the darters in the Ozark Mountain region.

80. Btheostoma iowae Jordan & Meek. Little Buffalo Eiver at Jasjier. Three specimens were
obtained. Head, 4 in the length of the Itody; depth, fit to 6; dorsal, ix or x-10 or 11;

anal, ii-7 or 8; scales in the lateral lino 54 to 58. Nape, cheeks, ojiercles, and breast scaly;

breast partially naked; belly entirely scaled with ordinary scales; body slender, not much
compressed; snout bluiitish

;
mouth little oblique, large, maxillary reaching pupil of eye;

jaws equal; gill membranes not broadly united, free from the isthmus; upper jaw slightly

protractile, maxillary free from the preorbital. Eye large, 3J- in head
;
interorbital width

2 in eye. Lateral line incomplete, terminating about half way. Color olivaceous, mottled

with darker. Nine blackish (irregular) spots on sides. Six dark bauds across the back.

Dors.al and caudal fins barred; ventrals dark, other fins light. E. ioivw is a very variable

darter. The specimens here described differ somewhat in form and coloration from speci-

mens from the northwest. The range known at present is Iowa and Nebraska to BritisR

Columbia. I am inclined to consider these specimens as E. iowa’, regarding the difference

here recorded as season.al. These specimens were taken in the spring, evidently near the

breeding season; other specimens I have examined were collected in the summer and fall.

81. Btheostoma saxatile (Hay), 't^illage Creek at Newjmrt; Strawberry River at Smithville;

Main and Middle forks of White Eiver at Fayetteville
;
Black Elver at Black Rock; Polk

Bayou at Batesville (scarce)
;
Spring River at Black Eock (common).

82. Btheostoma punctulatuni (Agassiz). Main fork of White River at Fayetteville, Only 2 small

specimens obtained; apparently very scarce.

83. Roccus chrysops (Rafinesque). Striped Bass. White Eiver at Batesville (common). This

species is reported as being quite common in the White Eiver near Batesville. It is a

favorite with hook-and-line sportsmen.

84. Cottus bairdi Girard. Milter's Thumb ; “Cod”; Blob. Polk Bayou and Spring Creek at Batesville

(common); Spring Elver at Black Rock (scarce)
;
King River at Marble and Big Buffalo

Elver (common); Little Buffalo Eiver at Jasper (scarce).
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LITTLE RED RIVER BASIN.

Little Eed River belongs to the eastern slope of the Ozark Mountains. It was

visited near Heber and Jndsonia. At the former place the boitoni is very rocky and

the current swift. A heavy rainfall in the upper part of its basin had caused the

Avater to rise in the river to such an extent as to render our efforts at collecting less

successful thau they otlierwise would haAm been. A fcAV fishes were obtained from a

small creek on the north side of the riA’’er. At Jndsonia the current is sluggish, the

water usually dee[), and the bottom muddy. A short distance above the city are some

shoals with I'ocky and sandy bottom. Our collections Avere made at this point.

AVc also visited three tributaries of the Little Red River near Kinderhook and

Sldloh, namely, Devil’s Fork, North and West forks. These streams AAmre very rocky

and seining in them Avas diflicult. They AAmre cut in manj^ ])laces, so as to form deep,

wide holes, AAdiich seemed full of fish life, sunfishes being especially abundant. Of
all the streams seen by me in the Ozark region these seemed to have the largest and

deepest holes, the one on North Fork near the crossing of the Kinderhook road being

large enough to be called a lake. Its depth is said to be OAmr 25 feet in times of Ioav

water. These long, deep holes excavated in the beds of streams seem to be A’ery

characteristic of the Ozark Mountain rivers.

Tlie region drained by these three branches is A’ery thinly populated, and the

fishes in the streams appear to have been but little distnrbetl by man.

Bull Creek is a small stream draining a com])aratively low and level region. It

contained very little AAmter AA'hen seen by us and Avas full of snags and cypress knees.

Our collecting Avas mostly done near the railroad, in some holes which receive oattHoav

water from the creek during most of the heavy rains each year.

LIST OF THE FISHES OF THE LITTLE KED FIVER BASIN’.

1 . Lepisosteus osseus (Liim;pus). Common Gar Pike; Long-nosod Gar. Common iu the Little Red
River at Jndsonia.

2. Lepisosteu.s platystoinus Rafinesque. Short-nosed Gar Pike. Little Red River at Jndsonia

(scarce).

3. Amia calva Linnmns. Dogfish; “Grindle.” Bnll Creek at Beeho (ahnndant). Many specimens (jf

this species were takeji from some large ponds near the railroad.

4. Ameiurus melas (Raiines(ine). PuUhead. Little Red River at Ileher (not common); Biill Creek
at Beebe (aluindant).

5. Aineitirns iiebulosns (I.e Snenr). Common Bullhead. Sonth F’ork of Little Red River at Kinder-

hook (scarce).

6. Ictalums pnnctatns (Raiiiresqne). Channel Cat; Jl hiie Cat. Little Red River at Jndsonia
(common).

7 . Ictiobns bubalns (Rafincsqne). Buffalo. Little Red River at Jndsonia, scarce. Head, 4; dei)th,

2^; dorsal rays, 26; anal rays, 8; scales, 9-38-6; lateral line straight; lips thick, the margin
of the lower jaw forming an acnte angle. Color dark.

8. Carpiodes velifer (Ralinesqne). Quillhack. Little Red River at Jndsonia (common).

9 . Catostomns nigrican.s (Le Suettr). Hog Sucker; Mullet. Little Red River at Heber; Devil’s F’ork

at Shiloh; Middle Fork and Sonth Forks at Kinderhook (scarce).

10 . Moxostoma duquesnei (Le Snenr). Common, Pedhorse. Little Red River at Heber (scarce); at

Jndsonia (common); DeAul’s Fork at Shiloh; iSIiddle Fork at Kinderhook (common)
;
Sonth

Fork at Kinderhook (scarce).

11. Minytrema melanop.s (Rafiuesqne). Striped Sucker. Bnll Creek at Beebe (scarce).

12 . Erimyzon sucetta (Lacdpcde). Chuh Sucker. Little Red River at Heber (common); Sonth
Fork at Kinderhook (scarce); Bnll Creek at Beebe (abundant).

F. C. B. 1894 c
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13. Placopharynx carinatus (Coiie). Little Red River at Heber and Devil’s Fork at Shiloh

(common).

14. Campostoma anonialum (Rafiuesqne). Sione-roiler. Little Red River at Heber and Devil’s

Fork at Shiloh (scarce); Middle and South forks at Kiuderhook (common).
15. Hybognathu,s niichalis Agassiz. Silver-Jish. Little Red River at Heber and Judsonia; Middle

Fork at Kinderhook (scarce).

16. Pimephales notatiis (Rafiuesqne). Blunt-nosed Minnow. I.ittle Red River at Heber and Devil’s

Fork at Shiloh (common); South Fork at Kiuderhook (scarce).

17. Pimepliale.? promelas Rafines([ue. Flathead Minnow. Little Red River at Heber and Middle Fork
at Kiuderhook (common); South Fork at Kiuderhook (scarce;.

18. Notropis heterodon (Cope). Little Red River at Heber (scarce).

19. Notropis xEenocephalus (Jordan). Devil’s Fork at Shiloh (common)
;
Middle Fork at Kiu-

deihook; Little Red River at Judsonia (scarce).

20. Notropis shumardi (Girard). Little Red River at Heber (abundant)
;

Devil’s Fork at Shiloh;

Middle and South forks at Kiuderhook (common).

21. Notropis galacturus (Cope). Milky-tailed Minnow. Dliddle Fork at Kinderhook (scarce).

22. Notropis whipplei (Girard). Silrer-fin. Little Red River at Heber (common) and Judsonia

(scarce)
;
Devil’s Fork at Shiloh (scarce)

;
Middle and South forks at Kindei’hook (abundant).

23. Notropis venustus (Girard). Black-tailed Minnorv. Little Red River at Heber and .Judsonia;

Middle Fork .at Kinderhook
;
Devil’s Fork at Shiloh (scarce).

24. Notropis umbratilis (Girard). Little Red River .at Judsonia; Middle Fork at Kiuderhook
(scarce).

25. Notropis dilectus (Girard). Emerald Minnow. Little Red River at Heber (scarce.)

26. Notropis atherinoides caddoeiisis Meek. Little Red River at Heber (scarce) and Judsoni.a

(common); Middle Fork at Kiuderhook (abundant).

27. Notropis cornutus (Mitchill). Common Shiner. Birll Creek at Beebe (scarce).

28. Hybopsis watanga (Jordan & Everm.anu). Four specimens from the South Fork of the Little

Red River at Kiuderhook. Length of longest specimen, 2f inches; head, 4|; depth, 6;

D. 8, A. 7; scales, 7-52-6; (vertical rows counted from dorsal to ventral fins); lateral

line on the 7tli row. First dorsal ray nearer tip of snout than base of caud.al fin by nearly

two-fifths length of head. About 23 scales before dorsal. Body loug and slender. Suoirt

rather long; less blunt than in H. amblops. Eye medium, its diameter equaling the length

of snout, three in head. Ventrals have their origin under vertical from first dorsal rays
;

barbels small. A dusky lateral b.and, very little silvery reflection
;
above lateral band a

lighter olivaceous band about as wide as lateral baud. Dorsal region dusky. Belly oliva-

ceous. Differs from typical watauga somewh.at iu coloration and in being more slender,

but agrees with it in other respects.

29. Hybopsis storerianus (Kirtland). Middle Fork of Little Red River at Kinderhook (scarce).

30. Semotilus atromaculatus (Jlicchill). Fiver Cliuh. South Fork at Kinderhook.

31. Notemigonus clirysoleucus (Mitchill). Golden Sinner. IJttle Red Riverat Judsonia (common)

;

Bull Creek at Beebe (abundaut).

32. Dorosoma cepedianum (Le Sueur). Gizzard Shad; Hickory Shad. Little Red River at Heber

(scarce) and .Judsonia (common); Bull Creek at Beebe (abundant).

33. Clupea chrysochloris (Rafinesque). Skipjack. Little Red River at Judsonia (common).

34. Zygonectes notatus (Rafinesque). Top-minnow. Little Red River at Heber and .Judsonia;

Devil’s Fork at Shiloh
;
Middle and South forks at Kiuderhook (common).

35. Lucius venniculatus (Le Sueur). Little Pickerel. Little Red River at Heber (scarce) and Jud-

sonia (commou); Bull Creek at Beebe (common).

36. Lucius reticulatus (Le Sueur). Eastern Pickerel. Little Red River at Heber (commou).

37. Labidesthes sicculus (Cope). Brook Silverside. Little Red River at Heber (abundant) and

Judsonia (common); Devil’s Fork at Shiloh (commou); Middle and South forks at Kinder-

hook (scarce).

38. Poinoxis sparoides (LaceiJede). Calico Bass. Little Red River at Judsonia (common).

39. Centrarchus macropterus (Lacepede). Bull Creek at Beebe (common).

40. Ambloplites rupestris (Rafinesque). Bock Bass. Little Red River at Heber and Dev^il’s Fork at

Shiloh (scarce); Middle Fork at Kinderhook (commou).

41. Lepomis cyanellus Rafinesque. Green Sunfish; “ Perch.” South Fork at Kinderhook (common).
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42. Lepomis macrochirii.s (RaflaescLue). “ Perch.” Devil’s Fork of Little Red River (scarce).

43. Lepomis pallidus (Mitchill). Blue Sunfish. Little Red River at Heber and .Judsonia (common)

;

Devil’s Fork at Sliiloli and Middle Fork at Kinderkook (scarce); Bull Creek at Beebe

(abundant).

44. Lepomis humilis (Girard). Red- spotted Sunfish; “Perch.” Little Red River at Heber (scarce)

45. Lepomis megalotis (Ratiuesqiie). Long-eared Sunfish; “Perch.” Little Red River at Heber
(abundant) and .Jndsonia (common)

;
Devil’s Fork at Skiloli (scarce)

;
Middle and South

forks at Kinderkook (abundant); Bull Creek at Beebe (abundant).

46. Micropterus salmoides (Lacepede). Big-mouthed Black Pass; “Trout.” Little Red River at

Heber and Jndsonia (common); Middle and South forks at Kinderkook (scarce).

47. Micropterus dolomieu Lacepede. Small-mouthed Black Bass; Trout. Little Red River at

Pleber (abundant) and Jndsonia (common); Devil’s P’ork at Shiloh and Middle Fork at

Kinderkook (common)
;
South Fork at Kinderkook (scarce).

48. Etheostoma pellucidum vivax (Hay). Sand Darter. Little Red River at Jndsonia; Middle

Fork at Kinderkook (scarce).

49. Etheostoma blennioides Rafinesque. Green-skied Darter. Middle and South forks at Kinder-

kook (scarce).

50. Etheostoma caprodes (Rafinesque). Hogfish. Little Red River at Heber (scarce).

51. Etheostoma aspro (Cope & Jordan). Black-sided Darter. Little Red River at Jndsonia (scarce).

52. Etheostoma phoxocephalum (Nelson). Middle Fork at Kinderkook (scarce).

53. Etheostoma cceruleum spectabile (Agassiz). Rainbow Darter. Middle and South forks at

Kinderkook (scarce).

54. Etheostoma whipplei (Girard). South Fork at Kinderkook (scarce).

55. Etheostoma zonale (Cope). Middle and South forks at Kinderkook (scarce).

56. Etheo.stoma saxatile Hay. South Fork at Kinderkook; Little Red River at .Jndsonia (scarce).

57. Etheostoma microperca Jordan &. Gilbert. Least Darter. Little Red River at Heber (scarce).

58. Aplodinotus grunniens (Rafinesque). Fresh-water Drum. Little Red River at Judsouia (scarce).

THE ARKANSAS RIVER BASIN.

Tlie Arkansas Eiver was visited at Little Rock, Mulberry, and Fort Sniitli. The
water of this river is seldom, if ever, clear, and the lishes taken from it have that

pale, sickly color so characteristic of the lishes of the Platte and Missouri rivers.

The species of smaller fishes seem very scarce.

The Chadron is a northern tributary of the Arkansas near Conway. It is a small

stream, flowing over a roeky'bottoin until it reaches the lowlands along the Arkansas
River, where it continues with a sluggish current in a deeper channel. AVe visited

this stream near Pinnacle Springs. Its bottom was very rocky and the current swift.

Cove Creek, a western tributary, was visited near Martinsville. It is similar to

the main river, though less rocky, and the current less swift.

East Fork near Conway is a sluggish creek with very muddy bottom, similar to^

the lower Chadron.

Illinois River (Russellville) and Mulberry River resemble very closely the Chad-
ron, as does also the Big Piney. We collected in the Walnut Fork of Big Piney iiear

Swain, in Illinois River near Russellville, and in the Mulberry near Mulberry. All

of these streams drain a sandstone region.

Sallisaw River is a northern tributary of the Arkansas, about 50 miles west of

Fort Smith. It drains mostly a limestone region, is well fed by springs, and where
visited (near Makey’s store) has a sandy and gravelly bottom. It is very similar to

the Illinois River, which is only a few miles west of it.
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LIST OF THE FISHES OF THE ARKANSAS RIVER BASIN.

1. Petromyzon concolor (Kirtlaud). Biver Lamprey. Oue small specimen (larval) of this species
was taken in Sallisaw Eiver, near Makey’s store.

2. Lepisosteiis o.sseus (Liuiiaens). Common Gar-Pike; Lony-nosed Gar. Common in Arkansas River
at Little Rock and Mulberry, and in the East Fork of Chadron at Conway. The negroes
along the Arkansas River eat this and the following species, some of them expressing a

l)reference lor gars over catfishes. All the gars we took at Mulberry were carried off by
negroes for food.

3. Lepisosteus platystomns Rafinesque. Short-nosed Gar-Pike. East F’ork of Chadron at Conway
(scarce).

4. Ictaliirus furcatus (Cuvier & Valenciennes).

5. Ictalurus punctatus (Rafinesque). Channel Cat; White Cat. Arkansas River at Little Rock
(abundant) and Mulberry (common); Mulberry River at Mulberry (common).

6. Leptops olivari.s (Rafinesiiue). Mnd Cai; Flathead Cat. Arkansas Eiver at Little Rock and
Mulberry and Cove Creek at Martinsville (scarce).

7. Ameiurus melas (Rafinesque). Bullhead. East Fork of Chadron at Conway (scarce)
;
Sallisaw

River at Makey’s store (common).
8. Noturus eleutherns .Iordan. Slone Cat. Sallisaw River at Makey’s store (scarce).

3. Ictiobus velifer (Rafinesque). Quillback ; Carp Sucker. Arkansas Eiver at Little Rock and Mul-
berry; East Fork of Chadron at Conway

;
Sallisaw River at Makey’s store (common). In

sx>eci mens from East Fork of Chadron, at CouAvay, the dorsal rays are 24; scales, 37. A
specimen from the Arkansas River has dorsal 25; scales, 6-37-5; head, 4J; depth, 3;

color, silvery. In all specimens the lips are thin, the under jaws making an obtuse angle.

10. Ictiobus urns (Agassiz). Eazor-haek Buffalo. Arkansas River at Little Rock. Lips thick; the

lower jaw forming an acute angle. D. 25; A. 7; scales, 7-37-5; head, 4; depth, 2f ;
color

darker and less silvery than in preceding species. Illinois River at Russellville (scarce).

Similar to the above in appearance. Scales, 6-38-5; head, 3| ;
depth, 3; silvery.

11. Catostomus nigricans Le Sueur. Hoy Sucker; Stone-roller. Cove Creek at Martinsville; Mul-
berry River at Mulberry and Sallisaw River at Makey’s store (common).

12. Erimyzon sucetta (Lacepede). Chuh Sucker. Illinois River at Russellville and Sallisaw River

at Makey’s (scarce).

13. Moxostoma duquesnei (Le Sueur). Common Bedhorse; White Sucker. Cove Creek at Martins-

ville (abundant); Illinois River at Russellville (scarce); Sallisaw Eiver at Makey’s
(abundant).

14. Minytrema melanops (Rafinesque). Striped Sucker. Illinois RiA^er at Russellville (scarce).

15. Placopharynx carinatus Cope. Cove Creek at Martinsville and Mulberry River at Mulberry

(scarce); Sallisaw Eiver at Makey’s (abundant). This sucker so resembles the redhorse

that fishermen know it by the same name.

16. Campostoma anonialum (Rafinesipie). Stone-Luyyer; Stone-Boiler. Cove Creek at Martinsville

(common); Illinois RiArerat Russellville (scarce); Mulberry EHer at Mulberry (abundant)

;

Sallisaw Eiver at Makey’s (scarce).

17. Hybognathus nubila (Forbes). Sallisaw Eiver at Makey’s (common).

18. Hybognathus nuclialis Agassiz. Silvery Minnow. Arkansas River at Little Rock and Mulberry

(abundant)
;
East Fork Chadron at Conway (common)

;
Illiuis River at Russellville (scarce)

;

SallisaAv Eiver at Makey’s (common).

19. Pimephales notatus (Rafinesque). Blunt-nosed Minnow. Cove Creek at Martinsville; Illinois

RiA^er at Russellville and Mulberry River at Mulberry (common)
;
Sallisaw River at Makey’s

(abundant).

20. Pimephales promelas Rafinesque. Flat-head Minnow. Illinois River at Russellville (scarce).

21. Cliola vigilax Girard. Arkansas RiA'er at Little Rock and East Fork of the Chadron at ConAvay

(common).

22. Notropis blennius (Girard). Arkansas and Mulberry riA'ers at Mulberry (scarce).

23. Notropis shumardi (Girard). Arkansas River at Mulberry and CoAm Creek at Martinsville

(scarce); Illinois River at RussellA'ille (common); SallisaAv RHer at Makey’s (scarce). All

of the species belonging to the genus Notropis are known as minnows. Only a feAV of the

larger and better-knoAvn ones have received common names.
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24. Notropis whipplei (Girard). Silver-Jin. Arkansas River at Mulberry; Chadron River at

Piimacle Springs
;
East Fork of Cbadrou at Conway (common)

;
Cove Creek at Martinsville

(abundant)
;
Illinois River at Russellville (common)

;
Mulberry River at MuHierry; Sallisaw

River at Makey’s (abundant)
;
North Fork of Chadron at Martinsville (common).

25. Notropis lutrensis (Baird &. Girard). Arkansas River at Little Rock (common) and at Mulberry
(scarce); Mulberry River at Mulberry (scarce).

26. Notropis xseuocephalus (.Jordan). iMulberry River at Mulberry (scarce)
,
Cove Creek at Mar-

tinsville and Illinois River at Russellville (common).

27. Notropis telescopus caddoensis Meek. Cove Creek at Martinsville (scarce)
;

Illinois River at

Russellville; North Fork of Chadron at Martinsville (common).

28. Notropis umbratilis (Girard). Chadron River at Pinnacle Spring and Cove Creek at Martins-

ville (scarce).

29. Notropis dilectus (Girard). Emerald Minnow. Arkansas and Mulberry rivers at Mulberry;
Chadron River at Pinnacle Springs; East Fork of Chadron at Conway and Sallisaw River

at M:ikey’s store (scarce). The bodies of all of these specimens are deeper than uf?ual.

30. Hybopsis amblops (Rafiiiesriue). Silver Chub. Arkansas River at Mulberry (scarce).

31. Hybopsis storerianius (Kirtland). Honiyhead; River Chub. Arkansas River at Mulberry and
East Fork of Chadron at Conwa}'" (scarce).

32. Hybopsis kentuckiensis (Raiinesque). Sallisaw River at Makey’s (abundant).

33. Semotilus atrornaculatus (Mitchill). Horned Dace; Creek Chub. Illinois River at Russellville

(scarce).

34. Notemigonus clirysoleucus (Mitchill). Golden, Shiner. Sallisaw River at Jlakey’s (scarce).

35. Dorosoma cepedianuin (Le Sueur). Gizzard Shad; Hickory Shad. Arkansas River at Mulberry

(common)
;
East Fork of Chadron at Conway (scarce).

36. Clupea clirysocliloris (Rafiuesque). Skipjack. Mulberry River at Mulberry (scarce).

37. Hiodon alosoides (Rufiuesque). Moon-eye. Arkansas River at Little Rook and Mulberry

(common), and Sallisaw River at Makey’s (scarce).

38. Zygonectes notatus (Ratinesque). Top-minnow. Chadron at Pinnacle Spring (scarce); East

Forkof Chadron at Conway, (common); Cove Creek at Martinsville (scarce)
;
Illinois River at

Russellville (common)
;
Mulberry River at Mulberry (abundant)

;
Sallisaw River at Makey’s

(common); North Fork of Chadron at Martinsville (scarce).

39. Gambu.sia affinis (Baird & Girard). Chadron River at Pinnacle Spring (scarce); East Fork of

Chadron at Conway (common). Gravid females were taken the last week in August.

40. Lab'idestiies sicculus (Cope). Brook Silverside. Cove Creek at Martinsville and Illinois River at

Russellville (scarce)
;
Mulberry Rivmr at Mulberry and Sallisaw River at Makey’s (common).

41. Ambloplites rupestris (Ratinesque). Rock Bass. Sallisaw Rivmr at Makey’s (scarce).

42. Chaenobryttus gulosus (Cuvier & Yaleucienues). Warmouth ; Red-eyed Bream. Cove Creek at

Martinsville ("scarce).

43. Pomoxi.s sparoides (Ratinesque). Calico Bass; Grass Bass. Chadron River at Pinnacle Springs

(scarce).

44. Lepomis cyaiiellu.s (Ratinesque). Green, Simfish; Perch. East Fork of Chadron at Conway
;
Cove

Creek at Martinsville; Illinois River at Russellville and Mulberry River at Mulberry

(scarce); Sallisaw River at Makey’s (common).

45. Lepomi-s pallidu.'s (Mitchill). Blue Sunfish ; Perch. Chadron at Pinnacle Spring, Cove Creek at

Martinsville, and Illinois River at Russellville (scarce).

46. Lepomis megalotis (Ratinesque). Long-eared Sunfish; Perch. The Chadron River at Pinnacle

Springs; (scarce); East Fork of Chadron at Conway
;
Cove Creek at Martinsville; Illinois

River at Russellville (common); Mulberrry River at Mulberry; Sallisaw River at Makej^’s

(abundant); North Fork of Chadron at Martinsville (common).

47. Lepomis Iiuniilis (Girard). Red-spotted Sunfish; Perch. Illinois River at Russellville (scarce)

;

Sallisaw River at Makey’s (common).

48. Microptems salmoides (LaC(5pede). Large-mouthed Black Bass; Trout. Arkansas River at

Mulberry (common)
;
Chadron River at Pinnacle Springs and East Fork of Chadron at

Conway (scarce)
;
Cove Creek at Martinsville

;
Illinois River at Russellville and Mulberry

River at Mulberry (common)
;
Sallisaw River at Makey’s

;
North Fork of Chadron at Conway

(scarce). In the Southern States this and the following species are usually called trout.

The true trout are not natives of Arkansas, but a few have been introduced by the U. S.

Fish Commission.



86 BULLETIN OF THE UNITED STATES FISH COMMISSION.

49. Micropterus doloniieu Lacepecle. Small-moitlhed Black Bass; Trout. Illinois Kiver at Riissell-

ville; Mulberry River at Mulberry and Sallisaw River at Makey’s (coiumou).

50. Btheostoma pelluciduni vivax (Hay). Saud Darter. East Fork Chadron at Conway (scarce);

Illinois River at Russellville (common).

51. Btheostoma blennioides (Ratiuesque). Green-sided Darter. Cove Creek at Martinsville; Illinois

River at Russellville and Sallisaw River at Makey’s (scarce).

52. Btheostoma aspro (Cope & .Iordan). Black-sided Darter. Chadron River at Pinnacle Springs;

East Fork Chadron at Conway
;
Cove Creek at Martinsville and Sallisaw River at Makey’s

(scarce).

53. Btheostoma saxatile (Hay). East Fork Chadron at Conway and Cove Creek at Martinsville

(scarce)
;
Illinois River at Russellville and Sallisaw River at Makey’s (common).

54. Btheostoma zonale (Cope). Illinois River at Russellville (scarce).

55. Btheostoma whipplei (Girard). Illinois River at Russellville (scarce)
;

Sallisaw River at

,Makey’s (common).

56. Btheostoma chlorosoma (Hay). East Fork of Chadron R.ver at Conway (scarce). Dorsal

spines, 8 to 10.

57. Btheostoma cceruleum spectabile (Agassiz). Itainbow Darter. Sallisaw River at Makey’s

(common).

58. Btheostoma microperca Jordan & Gilbert. Least Darter. Illinois River at Russellville and
Sallisaw River at Makey’s (scarce).

59. Stizostedion canadense (C. H. Smith). WaU-eyed Pike; Sanger. Illinois River at Russellville

(scarce).

60. Roccus chrysops (Ratiuesque). Striped Bass. Arkansas River at Mulberry (common).

61. Aplodinotus grunniens (Ratiuesque). Fresli-ivater Drum. Arkansas River at Little Rock and
Mulberry (common).

THE ILLINOIS RIVER BASIN.

This river drains a portion of tlie iiortberii and western slo^ie of tLe Boston JMoun-

tains. It first flows north and then west, into the Indian Territory, thence bending

south and emptying into the Arkansas Eiver near Fort Gibson. Its basin lies, for

the most i)art, in a cherty limestone region, and its upper tributaries are well supplied

with springs and spring brooks. The Illinois resembles closely the upper White Eiver.

It was examined near Prairie Grove and Ladd’s Mill, in Washington County, Ark.

At both of these localities the stream is a good-sized creek, Avith rocky and sandy

bottom. Clear Creek, an eastern tributary, is a clear stream Avell fed by s^irings,

Johnson spring being near its source. The Barren Fork and Jordan Creek are also

supplied richly by springs, though these are all small. Our collections from Jordan

Creek were made near the mouth at Dutch Mills; from Clear Creek, near Johnson.

LIST OF THE FISHES OF THE ILLINOIS RIVER B.TSIN IN W’ASHINGTON COUNTY, ARKANSAS.

1. Ameiurus melas (Ratiuesque). Bullhead. Illinois River at Prairie Grove and Ladd’s Mill

(common).

2. Catostomus teres (Mitchill). Common TVhite Sucker. Illinois River at Prairie Grove (abundant)

and Ladd’s Mill (common); Clear Creek at Johnson and .Iordan Creek at Dutch Alills

(common).

3. Catostomus nigricans (Le Sueur). Hog Sucker; Mullet. Illinois River at Prairie Grove (com-

mon) and Ladd’s Mill (scarce).

4. Noturus exilis (Nelson). Stone Cat. Illinois River at Ladd’s Mill (scarce).

5. Moxostoma duquesnei (Le Sueur). Common itedhorse Sucker. Illinois River at Prairie Grove and

Ladd's Mill (scarce)
;
Clear Creek at Johnson and Jordan Creek at Dutch Mills (common).

6. Campostoma anomalum (Ratiuesque). Stone-roller; Stone-lugger. Illinois Riv'er at Prairie Grove

and Ladd’s Mill; Jordan Creek at Dutch Mills; Clear Creek at Johnson (common).
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7. Hybognathtis nubila (Forbes). Illinois River at Prairie Grove and Ladd’s Mill and Jordan

Creek at Dutch Mills (abundant); Clear Creek at Johnson (scarce).

8. Pimephales promelas (Rafinesque). Fathead Minnow, Illinois River at Prairie Grove (common).

9. Pimephales notatus (Rafiuesque). Blunt-nosed Minnow. Illinois RiveratPrairieGrove (abundant)

and Ladd’s Mill (common); Jordan Creek at Dutch Mills (common).

10. Notropis shuniardi (Girard). Illinois River at I’raiiie Grove and Ladd’s Mill
;
Jordan Creek at

Dutch Mills; Clear Creek at Johnson (common).

11. Notropis cornutus. (Mitchill). Common Shiner. Illinois River at Prairie grove (abundant)

and Ladd’s Mill (scarce).

12. Notropis zonatus (Agassiz). Illinois River at Prairie Grove (abundant) and Ladd’s Mill (com-

mon); .Iordan Creek at Dutch Mills (abundant); Clear Creek at .lohnson (common).

33. Notropis dilectus (Girard). Emerald Minnow. Illinois River at Prairie Grove and Ladd’s Mill,

and .lorda.n Creek at Dutch Mills (scarce).

14. Hybopsis amblops (Rafinesque). Illinois River at Prairie Grove and Ladd’s Mill
;
Clear Creek

at Johnson (common).

15. Hybopsis keiituckiensis (Rafinesque). Hirer Chub. Illinois River at Prairie Grove (scarce) and

Ladd’s Mill (common); .Iordan Creek at Dutch Mills and Clear Creek at Johnson (abund-

ant).

16. Semotilus atromaculatus (Mitchill). Horned Dace; Biver Chub. Illinois River at Prairie

Grove (common).

17. Zygonectes notatus (Rafinesque). Top-minnow. Illinois River at Prairie Grove and Ladd’s

Mill; Clear Ci’eek at Johnson (scarce).

18. Labidesthes sicculus (Cope). BrooJc Silverside. Illinois River at Prairie Grove (scarce) and

Ladd’s Mill (common).

19. Lepomis cyanellus (Rafiuesque). Green Snnfish ; Perch. Illinois River at Prairie Grove (com-

mon and Ladd’s Mill (scarce).

20. Lepomis macrochii us (Rafiuesque). Perch. Illinois River at Prairie Grove (scarce). Scales, 45;

dorsal fin, x-11; gill-rakers long, nearlj^ half diameter of eye; last rays of dorsal with a

black sjiot; pectoral fins long, their tips reaching third anal sq)iue; body similar in form to

Lepomis megalotis. A decided angle in jirofile between eyes.

21. Lepomis humilis (Girard). Bed-spotted Snnfish; Perch. Illinois River at Prairie Grove (common)
and Ladd’s Mill (scarce).

22. Lepomis megalotis (Rafinesque). Long-eared Snnfish; Perch, Illinois River at Prairie Grove and

Ladd’s Mill, and Jordan Creek at Dutch Mills (abundant); Clear Creek at Johnson (com-

mon).

23. Micropterus salmoides (Lacepede). Large-mouthed Black Bass; Trout. Clear Creek at Johnson

(scarce).

24. Micropterus dolomieu Laciix)lde. Small-mouthed Black Bass; Trout. Illinois River at Prairie

Grove (scarce) and at Ladd’s Mill (almndant); Jordan Creek at Dutch Mills (common);

Clear Creek at Johnson (scarce).

25. Etheostoma caprodes (Rafinesque). Log Perch; Hogfish. Illinois River at Prairie Grove and
Clear Creek at Ladd’s Mill (scarce).

26. Etheostoma blemiioides ( Rafiues(xue). Green-sided Darter. Illinois River at Prairie Grove and
Ladd's Mill; Clear Creek at Johnson (scarce).

27. Etheostoma coeruleum spectabile (Agassiz). Bainhow Darter. Illinois River -at Prairie Grove

(abundant); Jordan Creek at Dutch Mills (scarce); Clear Creek at Johnson (common).

28. Etheostoma zonale (Coxie). Illinois River at Prairie Grove (common) and Ladd’s Mill (scarce).

29. Etheostoma flabellare (Rafiues(iue). Striped Darter. Illinois River at Prairie Grove and Ladd’s

Mill (scarce).

30. Etheo.stoma saxatile (Hay). Illinois River at Prairie Grove (scarce). D.xii-12; A. 2-9; scales,

51. No distinct black sjiot at base of caudal.

31. Cottus bairdi (Girard). Miller’s Thumb ; “Cod.” Illinois River at Prairie Grove and Ladd's Mill

(scarce); Clear Creek at Johnson (common).
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NOTES ON PREVIOUS INVESTIGATIONS OF THE FISHES OF ARKANSAS. WITH
LISTS OF THE SPECIES COLLECTED.

During the explorations ami surveys for a railroad route from the Mississip]ii Elver

to the Pacific Ocean in 1S51 to 1858, a few fishes were collected in the State of Arkansas
by the surveying iiarty. These specimens were studied by Dr. Charles Girard, whose
results were i>ublished in the Proceedings of the Academy of Natural Sciences at

Philadelphia, from i85G to 1859, inclusive, and also in volume x of the Pacific Eailroad

Survey Report, 1858.

lu Bulletin U. S. National Museum, 1877, p. 50, Dr. David S. Jordan described

two new species of fishes from the Little Eed River at Judsonia, Arkansas: Elassoma

zonatum and Asiernotremia mesotrema = Aphredoderus sayanns.

In 1881, under the auspices of the U. S. National Museum and the U. S. Fisli

Commission, Dr. David Starr Jordan and Prof. Charles II. Gilbert made a collection

of fishes in the same State, at Eureka Springs, Fort Smith, Arkadelphia, Benton, and
Fulton, Their report ui)ou this material was iiriuted in the Proceedings of the U. S.

National Museum for 1886.

During the latter part of June, 1888, Prof. Cliarles II. Gilbert, while in the employ

of the Arkansas State Geological Survey, obtained a few fishes in a small tributary

of the Poteau, 7 miles west of Waldron, in Scott County. The list of these species,

published in the Proceedings of the U. S. National Museum for the same year, is as

follows

:

The writer, also, in June, 1888, being then in the service of the State Geological

Survey, collected a small number of fishes in Spadra Creek, near Clarksville, Johnson

County. In July and August of the following year he spent six weeks in exploring

the streams of the Ozark region in western Arkansas and southern Missouri, in the

interests of the U. S. Fish Commission, and with the assistance of Mr, Louis Rettger

and Mr. Frank M. Drew, then students in the Indiana University, a large collection

of fishes was obtained. The results of the investigation were published in the Bull-

etin of the U. S. Fish Commission, vol. ix, for 1889, pp. 113 -141.

The following three tables, giving lists of the fishes reported upoubyDrs. Girard,

Jordan, aud Gilbert, and the writer, as above indicated, have been arranged to show

also the different places at which the several species were collected on each of the

expeditions to which they relate.

Fimcphales iiotatus.

Xoii'ojjis helerodon.

Xotropis u m hratlUs.

Ziii/oneotes uoiatiis.

Campostom a anoma I um. Lepomis huviilis.

Lepomis megaloUs.

Etheostoma cccruleitni lepidum.

Eiheostoma whipiplei.

Etheostoma microperca.
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List offishes collected in Arkansas during the snrueg for a railroad route from the ^Mississippi to the Pacific

Ocean, and reported upon, by Dr. Charles Girard.

Place of publica-
tion.

Girard’s names. Names used at present.

Localities 'where obtained.

Proc. Acad.
X.at. Sci.,

I’hila.

Pac.

11.

K.

survey

rep.,

vol.

X.

rH

a

S

I'-®
Xi

o

o

o
^

a

<D Coal

Creek.

I
o

Ul

a.'

i-> ©

3

o
Sugar

Loaf

Creek.

I

S
5
o
o*

(L>

s

3
Sluice

of

Arkansas

Iliver,

near

Fort

McKee.

1856. 1858. 1858.

Page. Page. Page.
35 X

357 X
clius. elms.

211 X
900 X
208 X

170 X
220 X
23G

182 X
180 234 X
179 231 X

. ..

192 X
10-1 262 V
19-1 2G1 X .... 1 .....

191 X
107 265 X

266 do X
197 267 X
190 979 X
200 275 X X
108 270 X
102 260 X
193 250 X
191 256 X
189 210 X
190 256 V

200 11 X X
16 1 X
17 do 1 X
28 X [ X X

201 21
1 V
Y

96 X
103 X
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List of fishes collected in Arkansas, in 1884, bi/ Dr. T). S. Jordan and 1‘rof. C. IT. Gilbert, and reported
is upon by them in Proc. U. S. Nat. Mns. for 1886.

Localities where ohtniued.

Names of the species. Enreha '

Springs. Fort Smitli.
Arliadel-

]diia.
Fulton.

! X
X X
X

X X X
X
X X
X
X X

X X X
X

X X X
X X

X X X
• X X X
X
X X X

X X
X
X X

X
X

X X X
X
X

X
X
X

X
X

X
X X X

X
X

X X
X

X
y

X
X

X X
X
X

X
X
X X

X X X
X X
X X X X

X X X
X

X X X
X

X
X X
X X X

X X X
X V X
X X X X

X
X

X X
X

X X
X

X X X
X X
X X X

X X
X
X

X
X X

X
X

X X
X

X
X X

X X
X

X
X

X X
X X

X
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List of fishes collected in Arkansas in 1888 and 1889, by Seth E. Meek, and reported upon by him in Bnlletin
U. S. Fish Commission for 1880, pp. 113-141.

Names of the species.

Localities where obtained. i
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X
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X
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X
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X
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GEOGRAPHICAL DISTRIBUTION OF THE FISHES OF ARKANSAS.

Tlie following' table includes a list of the fishes so fai- found in Arkansas and their

distribution in the iirincipal river basins:

[^7 listed by Dr. Girard; j listed by Drs. Jordan and Gilbert; m listed by the writer.]

Iso.

White
Names.

j

River
;

basin.

Black
River
basin.

Fittle
Red
River
basin.

Arkansas
River
basin.

Illinois

River
basin.

Ouachita
River
basin.

Red
Ri ver
basin.

1

Family Petromyzontidas :

g, m

2

Family Polyodontida?

:

m 3

3
Fandly Acipeiiseridm :

4

Family Lepisosteidie:
m VI j, m

5 . VI
6 h 1

7

Family Amiidae:
1

i

8
Family ISilaridfe

:

j, m VI i j
9

10 m
11 hg
12
13 m m VI g, VI

j. m
J

j
'j

VI

in
14
15
IG j, VI j

j-. VI17 m
18 VI
10
20 m VI i

21

22

Family Catostomida?:
m j

m
23 VI j. g, ™ J
24
25
2G j, VI in J. in

VI27 VI
28
29 in jy VI

I30 "
j

j

m m i, m
31

32
Family Cypi’inidan

:

VI j, 'in in j, in

33

34 m VI VI j.

g
j

35
36 j, VI in in

37 0
g,m38 VI

39 in in

40 m VI g
41
42

VI i

hg
ff,
m43

44 VI

.h45
46

Notro])is shumardi VI VI j, VI in j

47 m m VI

48
49 ni VI i

g50 m j. £7, m
g
in

51
52 VI

53
54

j, m
j,

7. 17. VI55 VI VI j j
56
57

58

VI m 'Hi VI in

59
60

j. m
j

VI j, m in

61

62
j, m

63 j
7, g, rn

in

j

j64 VI

65 h m VI

66

67
\ \
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Geographical dislrihutwn of the fishes of Arkansas.

Ko. Karnes.
White
Kiver
basiu.

Black
Itiver
basin.

Little
Bed
River
basiu.

Arkansas
River
basin.

Illinois

River
basin.

Ouachita
River
basin.

Red
River
basin.

68
Family Cyprinulje—C»mtiuueil.

m in. 9
in

in in

1

m in

70
Family Salmonid®

'in

71

Family Hiodoiitiflaj
in

72 3

3

3

j, m

73
Family Cluiwidas :

j

74
Family Forosomatidfe :

in in h

15
Family Cypiinodoiitida^ :

70 in in m j
77 in j

jy 'in78
Family Liiciidie:

70 m
80

Family Aiigiiillida?

:

in

81
Family Atnerinidi'e

:

Jy 'm in jy 'in

82
Faiiiily Apliredoderidm :

in

83

Family Elassomatiihv :

m
84

Family Ceiitrarchid?e ;

85 in in
86 3

in

in

jy 9y ™

87 m
88
89 jy 'in a
90

91

^92
in jy 9y in jy 'in

'^93 in h
j- 9t '^n

jy 9y
in

j,m

jy in

J
3

94 3

jy95 3
96 in jy in

j97
Family Percidae:

m in in
98 EtheOvStoma pellucidum clarum j
99 3

100 m
101 m

3
102 3

3103 in
104 'in

105
3

3- 'tn

jy w
j

j
j, m

j
in

j. in

jy in

3
100 j.m

j, w
in

107 in m
108
109
110 m in 3

3

3

ni 'ni

112
3

113 in
1]4 m I

115 j
3y in116 j, m in m m

117
118 in m in jy in
119
120

jy 9y
in

j

121 h in in in 3
122
123
124 'III

125 in 3 3

3126
127 in 3

hiri

3

128
129

130
Family SiTraniiUB :

'in j

131
Family Sci;t^iid?e :

'

m jy 9y ‘in 3

132
Family Cottid<e:'"

j, m in m
82 68 59 84 32 59 25



94 BULLETIN OP THE UNITED STATES FISH COMMISSION.

APPENDIX.

The following list comprises two small collections of fishes from the Indian Terri-

tory; one collection was made in the last week of May, 1893, from a small creek trib-

utary to a southern affluent of the Oanadian Eiver at McAlester; the other from a
lake and adjoining xmnds near the Poteau Eiver, Poteau.

The creek at McxAlester is very small, has a rocky to muddy bottom, and becomes
nearly dry in the summer.

The lake near Poteau is from a few rods to one-fourth of a mile in width, and about
2 miles in length, with a depth of over 39 feet. It is connected with the river,

which is about one-fourth of a mile distant, in times of high water. The lake is also

connected during the year with some ponds near by made by the Prisco Eailroad

when grading their roadbed. The collection was made from the east end of the lake

and from these ponds.

This lake seems to be quite a favorite resort for anglers in the neighboring coun-

try. The large-mouthed black bass, the crappie, and the common sunfishes are the

more important fishes found; large catfishes, buffalo, and gars are reported as quite

common.
The water in the Poteau Eiver was too deep and too full of snags to permit collect-

ing in it.

Ameiurus melas (Ralincsque). Bullhead. Abundant in both places.

Campostoma anomalum (Ralinesque). Potean, scarce.

Minytrema melanops (Ralinesque.) McAlester, 1 specimen.

Hybognathus nuchalis Agassiz. Potean, scarce.

Pimepliales notatus (Rafinesque). Scarce in both localities.

Notropis lutrensis (Baird & Girard). McAlester, scarce.

Notropis umbratilis (Girard). McAlester, common. Specimens very variable in color and form.

Notropis dilectns (Girard). Potean, scarce.

Hybopsis amblops (Rafinesqne). MCxtlester, scarce.

Opsopoeodus emiliae Hay. McAlester, common. Color of males plain olivaceous, a faint dark
lateral band. Anterior and posterior rays of dorsal fin with a conspicnons black blotch.

The females are lighter in color and have a more conspicuous lateral band. Sides with a
few dark spots forming irregular lateral stripes. Blotches on dorsal fin very faint or none.

These specimens were taken the last week in May, which is about their breeding season.

Notemigonu.s chrysoleiicus (Mitchill). McAlester, scarce.

Gambiisia aflinis (Baird & Girard). Potean, scarce.

Zygonectes notatus (Rafinesque). McAlester, scarce.

Zygonectes escambias Bollman. Poteau, scarce. Scales 32, 9 in transverse row; dorsal rays, 8;

anal, 8; head, 3f in length of body
;
depth, 4J. Teeth weak, outer series the larger; eye large,

its diameter 2^ in length of head, interorbital area flat or slightly concave. Color similar

to Fundulus caicnatus, irregnlarly spotted except on lower and posterior portion of the

body, where the spots form irregular lateral bands.

Labidesthes sicculus Co^je. McAlester, scarce; Poteau, abundant.

Pomoxis annularis Rafinesque. Potean, abundant.

Lepomis cyanellus Rafinesque. Poteau, common.
Lepomis humilis (Girard). Common in both localities.

Lepomis megalotis (Rafinesque). Common in both localities.

Micropterus salmoides (Laeepede). Large-mouihed Blade Bass. McAlester, common; several speci-^

mens 18 inches in length taken one afternoon on a trot line,

Etheostoina nigrum (Ralinesriue). McAlester, scarce.

Etheostoma whipplei (Girard). McAlester, scarce.

Arkansas Industrial University,

Fayetteville^ A/7t,, February, 189-1.



lO.-NOTES ON THE CAPTURE OF ATLANTIC SALMON AT SEA AND IN

THE COASr WATERS OF THE EASTERN STATES.

By HUGH M. SMITH, M. D-,

Assistant in charge of Division of Statistics and Methods ofthe Fisheries.

Ill carrying out its most important function—tlie maintenance and increase of the

supply of food-lishes—the U. S. Commission of Fish and Fisheries, in addition to

direct efforts to increase the abundance of fishes naturally inhabiting our various

rivers, lakes, and coast Avaters, has given considerable attention to the exiierimental

introdnction of fishes into regions or streams to which they were not native. The
wonderful siTCcess which has followed the planting of shad and striped bass fry in the

waters of the Pacific coast is well known. The results attending the recent attemiits

of the Commission to establish a run of salmon {Salmo saJar) in some of the large riAmrs

of the Atlantic coast have been so noteworthy in the case of the Hudson as to afford

reasonable ground for expecting the early inauguration of a regular fishery, should

the present rate of increase in the abundance of the fish be maintained. Similar

striking results may also be anticipated in all the more northern streams of the east

coast, including the Ilousatonic, Connecticut, and Merrimac, in which salmon A\'ere at

one time found in abundance and are now taken in small numbers, if the ascent of

the adult fish to the headwatei s for the purpose of spawning is permitted and if suffi-

ciently extensiAm fish-cultural operations are continued.

The primary purpose of this paper is to record some of the apparent results of

salmon propagation in our riAmrs as shown by the occurrence of the fish at pioints on

the coast or at sea more or less remote from the iilaces Avhere fry have been deposited.

While an interesting and instructive compilation might be made of the instances of

the capture of seilnion in the Hudson, Delaware, Susquehanna, Potomac, and other

livers in which the fish has been acclimated, such a Aimik is not necessary in view of

the notice Avliich has already been accorded the matter in the public press and in the

reports of several of the State fish commissions, notably the ISlew York commission.

So much yet remains to be learned regarding tlie lines of migration of the salmon
to and from the rivers, its Avinter habitat, the existence of an “instinct of nativity”

which is supposed to impel the return of the fish to the place Avhere hatched, the

extent of the coastwise distribution of salmon originally belonging in a given river,

and numerous other practical and scientific questions, that the iireseutation of any
data bearing on the occurrence of the fish outside of the rivers may be regarded as

acceptable and timely.

In an interesting article on “Salmon at Sea,” communicated to the issue of Forest

and Stream for February 18, 1892, Mr. A. IST. Cheney, the well-knoAvn angling expert

and writer on fish-cultural matters, discusses the question of the whereabouts of salmon
95
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after they leave tke rivers, and quotes the following- from a previous eontributioii by
himself ou the subject

r

There is a certaiu mj^stery about the habits aud uiovemeuts of the sea salmon, after it hasleft the

fresh-water rivers iu which it spawns and gone down to the sea, that never has been satisfactorily

explained. One theoi'3^ is that all the salmon of the rivers along a coast may journey down to the sea,

aud then move nltimatehv in one great body southward along the coast until they iiud water of suit-

able temperature, with an abundance of food, iu which to spend their time iu growing fat until the

spawning instinct warjis them to return, when they proceed northward, each river school entering its

own pariicular river as the main school arrives op])osite the river mouth. Another theory is that the

salmon of each river, as they arrive at its mouth after descending from its headwaters, go out to sea

sufhcientlj' far to hud the conditions of temperature and food which suit them, and there they remain,

separate from the salmon of other rivers, until it is timo for them to return to fresh water. Consider-

ing the certainty with which the salmon of any particular river return again to the stream of their

birth, the latter tneory seems the more tenable of the two.

Another object of this paper is to solicit correspoiideuce from fishermen, espe-

ciitlly those engaged in the coast aud offshore fisheries, concerning the circumstances

of the capture of sabuon iu their nets, and to bring to their attention the opportunity

they will thus have of increasing the knowledge of the movements of the salmon, of

aiding in the determination of the results of fish-cultural operations, and of ulti-

mately if not immediately benefiting themselves by supplying information that will

conduce to the most effective a])plication of artificial methods. To this end it is the

intention to send the paper to fishermen engaged in the mackerel, menhaden, and

other sea fisheries, and to operators of pound nets, traps, and other shore appliances,

with the hope that instances of the capture of salmon may be communicated to this

Commission and notes on the size, condition, movements, etc., of the fish be furnished.

To aid in the identification of the salmon when caught by fishermen who Lave

not previously met with the fish, a figure is jweseuted.

In this connection mention may be made of the chinook or quinnat salmon of

the Pacific coast (Oncorhynchns choiiicha), fry of which have been extensively planted

in eastern waters by the U. S. Commission of Pish and Fisheries. Up to and
including the year 1880, about 12,000,000 fry were deposited iu rivers and other

waters triVurtary to the Atlantic. While a few relatively large examples have been

taken, this office has no information to show that the attempts to acclimate this

species-on the Atlantic coast have as yet been successful. In 1891 a few thousand

yearling salmon were placed in New York waters tributary to the sea. The possi-

bility of the survival and growth of some of these aud of the large early colonies

jirompts this reference to the matter and suggests the publication of the accompany-

ing figure of the species, to afford a basis for distinguishing the two kinds of salmon,

which closely resemble each other. To further aid iu the identification of the two
species the following key has been jirepared:

Eaj^s ill anal bu, 9; scales between gill opening aud base of tail, 120; brancbiostegals

(false gill opeuiugs), 11 Atlantic Salmon.
Ea^'S iu aual lin, 16; scales betweeu gill opeuiug and base of tail, 150; braucbiostcgals,

15 to 19 Pacific Salmon.

Numerous instances might be cited of the taking of salmon iu the waters of the

Atlantic coast iu recent years. Their occurrence in the traps and pound nets is in

fact so common that it would hardlj^ be eutitled to notice at this time were it not

for the circumstance that in regions in which salmon were already known there has

been a decided increase in the number observed outside the rivers, and that the fish

is now being taken iu localities iu which it was not previously found.
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Instances of the capture of salmon in the coast waters of Maine are naturally

numerous, and without significance so far as the purposes of tire preseut paper are

concerned. The existence of two important salmon rivers, the Kennebec and the

Penobscot, alfords an easy explanation of the presence of salmon on the shores on

either side of the mouths of those streams. In tire report of the U. S. Commission of

Fisli and Fisheries for 1872-73 Mr. diaries G. Atkins, now superintendent of the

salmon rearing establishment at East Orland, Me., and an authoritative writer on the

Atlantic salmon, contributes some notes on its occurrence in the sea adjacent to

Penobscot Bay and at Eichmoud Island, near Portland. These cases, however, have

little bearing on the subject in hand, as Mr. Atkins suggests iu a recent letter.

A special inquiry, ])ersonally conducted on Matinicus, Monhegan, and other islands

lying far off the Maine coast, and special researches there made with appro[>riate

api)aratus, would doubtless disclose many interesting facts regarding the salmon of

a practical and scientific nature. A few apparently unrecorded notes concerning the

fish among islands off the island of Mount Desert may be given, which are probably

indicative of what may be expected in other sections.

Mr. W. I. Mayo, who has fished herring brush-weirs at the Cranberry Isles for

many years, and is a lifedong fisherman in that section, communicates the intelligence

that salmon were first observed about those islands iu 1888. On June 17 a salmon,

weighing 20 iiounds, was taken in a herring weir, and on June 19 another, weighing

19 pounds, was caught. On July 14 of the same year G salmon, weighing 4 to G pounds

apiece, were secured, but were liberated on account of their size. During the four years

intervening between 1888 and 1893 none was taken around these islands, but in

June of the latter year they reappeared. On June 11 a salmon weighing 15 iioiinds

was taken in a weir, and on various occasions during that month a number weighing

12 to 15 pounds each were caught by boat fishermen on trawl lines fished for cod.

The trawls were baited with herring and set on the bottom in rather deep water.

Mr. Mayo states that these were the first salmon ever taken on trawl lines in that

region. The Cranberry Isles lie oft' the southeastern part of Mount Desert Island, and
are about 25 miles east from Penobscot Bay and about 35 miles iu a straight line from

the mouth of the Penobscot Eiver.

On the Massachusetts coast salmon are now regularly taken each year at most of

the important pound-net and trap fisheries. The largest numbers are caught iu Cape
Cod Bay. A State law prohibits the taking of salmon in nets and requires the return

to the water alive of all fish so caught. This inakes the fishermen diffident about

giving information and renders difficult the determination of the abundance of the fish.

On June G, 1879, the Cape Ann Advertiser, of Gloucester, contained the following

note

:

A 10-poimcl salmon was taken from a weir off Magnolia Thursday night. This is the first salmon
caught off Cape Ann for over thirty ye.ars. On S.aturday morning three more large salmon were
taken. The fishermen .are highly elated at the prospect of salmou-c.atching.

During the past five or six years a few salmon have been taken almost every season

in the vicinity of Gloucester, the average annual catch being 4 to G fish. In 1888 the

State fish commissioners reported the capture of 18 salmon iu trajis at Manchester and
Gloucester, Iu 1893, 13 traps iu the neighborhood of Gloucester took 5 salmon.

T. C. B. 1894—7
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Ill December, 1891, a salmon weighing 28 pounds was caught on a cod trawl line

set near Halfway Rock, off Salem Harbor, Mass.; Mr. William Dennett, of Gloucester,

who secured the fish, reports that he sold it for $4G. Mr. Samuel Wiley, of Gloucester,

in September, 1893, caught a salmon at sea off Gloucester on a trawl line fished for

hake. These are the only instances that have been reported of the capture of salmon
on a hook in the vicinity of Gloucester. As the trawl lines in question were set on

the bottom at a depth of 20 or 25 fathoms, the fact that these two hsh at least were
swimming on the bottom may be considered established.

Relatively large numbers of salmon have recently been taken in the pouud nets of

Cape Cod Bay. Capt. Atkins Hughes, of ISTorth Truro, one of the best-informed and
m(tst reliable fishermen in the region, informs us that at Rorth Truro, the principal

pound-net center in the bay, about 70 large salmon have been annually caught for two

orthree years. The fish are taken throughout the entire pound-net season, but are most

common in the early part of the fishing year (May and June). Some fish weighing 25

to 28 pounds have recently been caught. For two or three years he has noticed in

the pound nets in October large numbers of young salmon, about 6 inches long; each

net probably takes one or two barrels of these annually; he had never observed these

small fish before in his long fishing career in that region. In 1893, however, rather

less than the usual number of large salmon were observed, and very few of the small

fish mentioned were taken.

Mr. Viiial N. Edwards, of the Fish Commission station at Woods Holl, Mass., states

that in September, 1892, when he visited the Cape Cod region, a great many salmon

were being taken in the pound nets. They weighed 1 or 5 pounds apiece. At one

pound-net fishery in Provincetown he saw enough salmon to fill two sugar barrels.

Concerning the occurrence of salmon in the Ca^ie Cod region, Mr. Cheney, in

the article previously mentioned, quotes Hon. Eugene G. Blackford, of Hew York, as

follows

:

We get every winter a few fish from the Atlantic coast that are evidently part of the schools of

fish that rnn np into the Kennebec, Penobscot, and other eastern rivers. During November and

December we had about 15 to 20 fish, weighing from 13 to 24 pounds each, that were caught in the

mackerel nets in the vicinity of Provincetown and North Truro, Mass. These nets are set out

from tlie Cape in very deep water. During the past two or three weeks we have received several

specimens of very handsome salmon from Maine, where they have been caught by the smelt fishermen

in their nets when they have been fishing for smelt. I think these catches of salmon go very far to

prove that the schools of fish are not very far off from our shores during the time that they are not

found in the rivers, and that both shad and salmon, when they leave our rivers, do not go either east

or south, hut are within 100 miles or so of the rivers where they were spawned. The fish are remark-

able in being in splendid condition and perfect in form and axipearance.

Ml'. Clieney tbinks the salmon taken off Cape Cod belong in either the Merrimac

River or the Penobscot River; and, as in the year in question fish were being caught

at the month of the Penobscot at the same time they were being taken at Cape Cod,

he thinks it xirobable that the fish in the latter region were from the Merrimac.

In the pouud-iiet fishery of the northern coast of Hew Jersey the recent capture of

salmon has been a subject of much interest to the local fishermen and of considerable

importance to fish-ciilturists and naturalists.

For a number of years a few salmon have, from time to time, been taken in Saudy
Hook Bay, but within the past two or three years there has been an increase in

the number caught. At Belford, the principal fishing center in the bay, Mr. M. C.

Lohsen states that some have been taken weighing from 12 to 40 pounds, and that in
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the spring of 1893 more tliaii the usual nuinber were caugiit in tlie pound nets. Mr.

Harry White, of the same place, never took salmon in pound nets prior to 1891; he

secured 1 that year and 2 in 1892, but failed to get any in 1893. Other hshermen,

however, obtained one or two fish. The average weight of the salmon taken here is

12 to 15 pounds; the largest caught by Mr. White weighed 17^ pounds. Small ones,

weighing half a pound each, are sometimes observed. It is only during the month

of May that salmon are noticed on this shore. One weighing 10 pounds, taken in a

pound net at tliis place in 1891, sold for $11; the following year two, with a combined

weight of 23 imunds, sold for $15.98.

In the vicinity of Long Braueh, we are informed of the recent capture of a num-

ber of salmon in the irouud nets set directly in the ocean. Mr, Ed. Hennessey, of

North Long Braueh, reports that in 1892 two salmon and in 1893 one salmon were

taken in his iKurnd; they weighed from 10 to 15 iioiinds each. In April, 1891, Messrs.

Gaskins and Hennessey, of the same place, secured a salmon in their pound; this was
the only one they ever took. Messrs. W. T. Van Dyke & Co., pound-net fishermen

of Long Branch, communicate the following instances of the taking of salmon by
them in 1893: May 10, 1 salmon weighing 91 pounds; May 11, 1 salmon weighing 13.1

pounds; May 17, 1 salmon, and May 18, 1 salmon, weight not given. Messrs, West
and Jeffrey, pound- net fishermen at Long Branch, report that in 1892 they caught

2 sm ill salmon. In 1893, 3 fish were taken, as follows: May 10, a salmon weighing 19

pounds; May 18, 1 weighing 12 pounds; May 20, 1 weighing 10 pounds. IMr. Henry
F. Harvey, who fishes a pound net at Mantoloking, N, J., about 35 miles south of Sandy
Hook, communicates the information that in May, 1893, 2 salmon weighing 10 or 12

pounds each were taken at that place. None had ever before been caught there.

One of the most interesting facts at hand concerning the oceanic occurrence of

the salmon has been noted in a previous paper in this Bulletin,* but may be again

referred to in order to make the xitesent article more complete. Instances of the

capture or observation of salmon far out at sea or even at relatively short distances

from land are very rare and are entitled to publication whenever noted. About April

10, 1893, the mackerel schooner Ethel B. Jacobs^ of Gloucester, Mass., was cruising

for mackerel off the coast of Delaware. When in latitude 38°, at a point about 50

miles ESE. of Fenwick Island light-ship, the vessel fell in at night with a large body
of mackerel, and the seine was thrown round a i>art of the school. Among the mack-

erel taken was an Atlantic salmon weighing 10 iiounds, Avhich Capt, Solomon Jacobs,

who was in command of the schooner, sent home to Gloucester. Capt. Jacobs informs

us that the fish was fat and in fine condition. Some of the crew told the captain that

there was another salmon in the seine, but it escaped over the cork line as the seine

was being “dried in.” The light-ship mentioned is about 10 miles off the coast, so the

place where these salmon were taken was about (10 miles from the nearest land.

The foregoing is the only instam-e known to this Ooinmission of the capture of

salmon so far at sea on the coast of the United States or of the taking of salmon in a

purse seine Avith mackerel under any circumstances. Capt. S. J. Martin, the veteran

fisherman of Gloucester, Mass., has never known of another such occurrence, and a

special inrpriry conducted by him among the mackerel fishermen of that port failed to

disclose the knowledge among them of a similar case.

*Exteusioii of the Recorded Range of Certain Marine and Fresh-water Fishes of the Atlantic

Coast of the United States.
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11 -RESULTS OF EXPLORATIONS IN AVESTERN CANADA AND THE NORTH*
WESTERN UNITED STATES.

By carl H. EIGENMANN,
Professor of Zoology, Jndiatia University.

INTRODUCTION.

Daring Augast and part of September, 1892, 1 m ade a series of collections of fishes

between Winnipeg and Vancouver in Canada, and between Umatilla, Oregon, and
Poplar, Montana, in the United States. Collections were made at 25 different places

distributed as follows: 5 stations in the basin of the Red River of the Uorth, 1 in the

basin ofLake Manitoba, 0 in the Saskatchewan basin, 7 in the Columbia basin, 4in the

Eraser basin, and 2 in the Missouri basin. I thirs collected material for a comparison

of the fish faunas of the streams llowing into Hudson Bay and into the Gulf of Mexico

on the Atlantic slope, and into Puget Sound and into th'e Columbia on the Pacific

slope. The conclusions based on my observations are, of course, merely tentative, for

many other species will iirobably be found in the streams examined.

Uiueteeu stops Avere made in Canada along a line which runs nearly west from

Winnipeg, /. e., along the Canadian Pacific railway. On the Atlantic slope I collected

from an elevation of 700 feet at Winnipeg to an elevation of 4,500 feet at Banff, in the

Rocky Mountains I^ark, and on the Pacific slope from an elevation of 4,050 feet at

Field to 300 feet at Umatilla on tlie Columbia system, and from 1,900 feet at Griffin

Lake to tide water at Mission in the Fraser system.

The streams on the Atlantic side in Canada belong to one river system, since the

Red River and the Saskatchewan are united in Lake Winnipeg and there is a direct

communication between the Qu’Appelle River and tlie Saskatchewan.* I was informed

that a similar relation exists between the headwaters of the Saskatchewan and the

Milk River, thus connecting the Winnipeg system Avith the Mississippi system. The
connection is said to lie in a marshy meadow to the west of the Cypress Hills; and
should this be a fact, the Mississippi, Saskatchewan, and Columbia t Avould form one

gigantic Avater system similar to that formed by the Orinoco, Amazon, and La Plata,

Avith the difterence that the Pacific slope is included in the Forth American system.

The great similarity of the fauna of the Saskatchewan to that of the Missouri lends

H. Youle Hind, Canadian Red River and Assini))oine and Saskatcliewan Expedition (London,

1860), p. 355: “We soon found a pond from which Ave observed Avater floAving to the Saskatchewan
and the Assiniboiue. The pond is fed by a number of springs and small streams, a foot or tAvo broad,

issuing from the sand hills at right angles to the A-alley.”

t For a full and interesting account of the connection between the headwaters of Snake River

and the Yellowstone, see EA^ermann, Report of the Commissioner of Fish and Fisheries respecting the

establishment of fish-cultural stations in the Rooky Mountain region and Gulf States, p. 22, 1892.
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color to the claimed connection between these two sj'Stems. The connection between
the Missouri and the Columbia has scarcely affected the distribution of fishes.

The region from Winnipeg to Calgary is very much like any section in the United

States from the Mississippi to the Rockies. The slope for the most part is impercep-

tible and the country is level or slightly rolling. A large part is prairie, the rest is

covered with low shrubs. The rivers have usually worn a narrow valley below the

general surface, and their banks are nearly always quite abrupt and very muddy.
From Calgary the ascent is rapid and the streams become mountain torrents.

On the Pacific slope the streams are all swift, and from Field to the Columbia the

descent is very rapid. The Columbia is navigable from Golden up, but below Golden

there are many rapids. This river makes a long horseshoe bend towards the north,

and when the railway strikes it again at Revelstoke the river is 1,000 feet lower and
again navigable.

I received much valuable information and many courtesies from Mr. McQueen,
inspector of fisheries for Manitoba; from Mr. W. Hill, of W’innipeg; Mr. Amedee E.

Forget, of the Canadian Indian department; Capt. Harper, of the Canadian mounted

liolice, and Mr. G. A. Stewart, superintendent of the Eockj' Mountains Park of Canada.

Finally, I must acknowledge my indebtedness to Dr. Albert Gunther, of the British

Museum, at whose suggestion and expense the explorations were undertaken.

STATIONS WHERE COLLECTIONS WERE MADE.

In the following list I give the names of the places visited by me in their regular

succession, the name of the river examined, the sj^stem to which it belongs, and, as far

as I have been able to determine, the elevation of each locality. All the elevations of

Canadian points have been taken from the levels of the Canadian Pacific Railroad.

Plate 5 illustrates the relation of these stations to each other.

station.

Ciuiada, Atlantic slope:
Winnipeg . -

Westbonl'iie
Bramlon
Qu’Appelle
Regina
iloosejaw
Chaplin
S'STift Current
Maple Creek
Medicine Hat
Calgar\-
Bantf

Canada, Pacific slope;
Field
Golden
Revelstoke
G-riflinLake
Sicamous
Kamloops
Mission

United States;
Umatilla ...

La Grande..
Caldwell
Idaho Falls.
Craig
Poplar

Elevation. Stream. River system.

700 Red River of the North
*750 White Mud Manitoba Lake.

1,150 As.siuiboine Red River.
*1, 700 Qu’Appelle Ho.
1, S75 Eacawana Creek Do.
1.725 Moose Jaw Do.

2, 400 Swift Current Saskatchewan.
(?) 5, 800 Maple Creek Do.

2, 150 Saskatchewan Do.
3,388 Bow and Elbow Do.
4,500 Bow and Vermillion Do.

4, 050 Kiclvin^' Horse Colnnibia.

2, 550 Kicking Hor.se and Columbia Do.
1, 475 Columbia Do.
1,900 Gritiin Lake Fraser.

1, 300 Shushwap Lake
Thompson Liver

Do.
1, 158 Do.

1 Fraser Do.

300 Umatilla Creek and Columbia
2,786 Grand Ronde Columbia.
2, 372 Boise Do.
4,712 Snake River Do.

t3.438 Missouri Missouri.
f 1, 960 Poplar Liver Do.

* About.

tElevations furnished b3' Great Northern Railroad through its general manager, Mr. D. L. Mohler.
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RELATIVE LONGITUDINAL AND ALTITUDINAL POSITIONS OF THE POINTS WHERE COLLECTIONS WERE MADE.
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line. The broken line connects the United States points. All those west of the highest point belong to the Columbia Basin; all tliose

to the right belong to the Missouri Basin.
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DESCRIPTION OF LOCALITIES IN THE ORDER OF EXPLORATION.

CANADA.

The regiou about Wimiii)eg is a flat prairie about 25 or .30 feet above the river.

The bed aud banks of the lied River of the Nortlr are muddy in the extreme and full

of stumps aud snags. lu seining, where we did not sink into the mud beyond possi-

bility to work, snags were sure to interfere. An old French tisberman has cleared the

snags from a short stretch of bank, and here from morning till night he drags a seine

over the same ground, making about 20 hauls during the day. The abundance of

fishes is evident from the fact that a number are taken with every hank The principal

species are the gold eye which is smoked and dried; the various suckers

and buffalo; the pickerel (here the species of Sthostedion go by this na;me); the pike

( L«cb(s), sturgeon, and catfish. The last are extremely abundant, and are taken in

quantity with hand lines.

The White Mud River at Westbourne is tributary to Lake Manitoba. It is a

narrow stream, 00 to 80 feet wide, and swilt. There are pebbly weed-covered stretches,

alternating with deep mnddy iiools. Tiie country about Westbourne seems to be low

and swampy. Lucius (ucius is reported to ascend in such numbers to spawn that they

can be shoveled out.

The Assiniboiue at Brandon ]ueauders through a valley about a mile wide. The
stream itself is swift and between 200 and 300 feet wide. The current changes with

every bend, now approaching one side, now another. The bottom of the stream is

gravelly in places, but for the greater jiart the soft mud is 2 or more feet deep. I did

not learn of any fishing here for the market.

In order to reach the Qn’Appelle River it was necessary to ride nearly 20 miles

by stage. The road is over a wind-swept prairie, with clumps of low shrubs. At
longer or shorter intervals there are shallow depressions which resemble enormous

sink holes of limestone conntries. FTothing is seen of the Qn’Ai)peIle Valley till one

is at its brink, where, about 300 feet below the general level of the prairie, lies the

valley of the Qu’Appelle, or “ Who Calls ” River. The valley is over a mile wide and
is flanked by abrupt walls. It is occupied by a series of four lakes having an average

depth of about 43 feet. The latter are connected by a swift, clear stream only 15

to 20 yards wide. They abound in fish. JEtheostoma nigrum flourishes in perfection

in the stream connecting the lakes. Two species of whitefish {Coregonns) are taken
in these lakes, but I was unable to obtain any specimens.

The country about Regina is mostly a level iirairie. Lacawana Creek is a small

stream about 4 yards wide. Its bed is very muddy, so much so that it was almost

impossible to draw a net. The banks are abundantly supplied with various water

weeds. ISTear the town the stream has been dammed to form a reservoir for tlie city.

The bank of the reservoir nearest the city has a strip of chara about 20 feet wide.

These chara fields harbored thousands of Pimei^hales and a few Eucalia. Below the

dam a single haul of the seine secured about a peck or more of Eucrdia. Only four

si)ecies were taken at this place. Suckers, and especially pike {Lu.cius), are said to be
very abundant during their breeding season or in the early spring.
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About Moose Jaw tliere are rolling bills. Above the town, Moose Jaw Creek
flows tlirough a narrow valley or gorge; near the station it joins Thunder Creek, a
smaller stream. As is usual along the railroad, the stream is dammed near the sta-

tion. Below the dam it forms a succession of deep pools and shallow riffles. The
conditions seemed favorable for a large variety of flsh life, but the number of species

obtained was very small. The larger species are more abundant here than the

smaller.

Old Wives Lake is alkaline, and as far as I could determine contains no fishes.

Swift Current is an ideal place for variety in flsh life. The stream is narrow and
on an average about 2 feet deep. It flows over gravel and, as the name implies, has

a swift current. It is just such a stream as the darter delights in in more southern

latitudes, and in fact one of their number. Eiheostoma ioww, is quite abundant here.

This is the only darter, however, that I obtained in the waters of the Saskatchewan
Basin. The streaju is dammed above the railway, and it is just below the dam that

the most favorable locality for fishing was found.

At the time I visited Maple Creek it consisted of a succession of slimy pools in a

moderately deep channel. There was an almost incessant cold rain that prevented
much work, but although l.t inches of water fell during my stay, no impression what-

ever was made on the quantity of water in the pools. Maple Creek empties into Big

Stick Lake which, in high water, overflows into a tributary' of the Saskatchewan.

The Saskatchewan Eiver at Medicine Hat is a navigable stream with a swift cur-

rent. The water is cold and cloudy. Many of the larger species of flsh were reported

to me here, although I obtained but few. The river bed is said to be 1,600 feet lower

than that at Maple Creek, the descent during the last few miles before reaching the

river being considerable. The bed of this river lies in a level valley of varying width.

At Medicine Hat the low hills approach almost to the edge of the river.

Calgary lies in the V formed by the iunction of the Elbow with the Bow Eiver.

Both of the rivers are swift, clear, cold mountain streams, the former being the shal-

lower. Trout, 8(dmo and Sah'elimis, are abundant, Seining in the Bow Eiver proper

was inqiossible, and it was confined to the sloughs of that river and to the Elbow. The

country is hilly and devoid of timber. The Eockies are seen from here.

From Calgary to Banff there is a steady ascent. Banff is located on the Bow
Eiver and in the Canadian Eoc.ky Mountains Park.

The valley of the Bow is swampy for several miles above Banff, and the Bow Eiver

itself is a quiet deep stream. At Banff it becomes a torrent in which fishing with a

net is impossible. The valley is everywhere quite narrow and flanked by high moun-

tains. Vermillion Creek, the outlet of the Vermillion Lakes, which lie in the swamps
of the Bow, enters the Bow at Banff, as also does Forty-Mile Creek. These tribu-

taries are clear and icy cold. On the opposite side a small stream of warm water

enters from the hot sulphur springs, and a much larger stream, the Spray Eiver,

which is, however, too swift for seining. The larger streams all abound in Sahno

myliiss, Salveliims namayeiish, and Coregonus imUiamsoni.

From Banff the ascent is very rapid to the continental divide. The descent on

the Pacific side is even more steep. Mj" first station on the Pacific side was at Field,

where the mountains rise 10,000 feet above the river. The river bed of the Kicking

Horse, at Field, is abroad sandy stretch and the water flows in several channels. The

main stream is too swift for seining, but the smaller branches are quieter in many
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places. The icy water of the Kicking Horse is milky iu appearance and full of a tough,

clayey substance. But two species of fishes were obtained here, Coreijonus coulteri

and Cottm ph Uonips, both new to science.

At the mouth of the Kicking Horse, at Golden, other collections were made. The

Columbia River above this place is navigable for small steamers. Below Golden it

becomes a narrow torrent. Collections tvere made in a meadow overllowed by back

\vmter from the Columbia, and in the Columbia at the mouth of one of the branches

of the Kicking Horse. The valley of the Columbia here slopes up to a range of low

pine-clad mountains extending i)arallel with the stream. Salmon (Oncorhynchus)

ascend to this ])oint.

At Eevelstoke the Columbia is a much larger stream and very swift. To the west

a series of high mountains are seen which form the watershed between the Columbia

and the Fraser. On the east the ascent is more gradual.

Griffin Lake is the last of a series of small lakes beginning just beyond the divide

between the Columbia and the Fraser. It is a very clear lake, shallow near the

shores. It is about a mile wide and about 2 miles long. All sticks lying in it are

covered with a bright green sponge. Great clusters of the same sponge, a foot high

and about the same width, are seen on the bottom in shallow water. Fish life is not

abundant. From its banks low mountains rise. The stream flowing from it is swift

and full of young Sahno. A rudimentary dam has been constructed at its outlet to

keep timber from floating down against the railway bridge. As a consequence tlie

lake is full of snags. The outlet of Griffin Lake empties into Eagle River, which iu

its turn empties into Shushwa]) Lake.

Sicamous is a statioii on an arm of Shushwap Lake near the mouth of the Eagle

River. Low mountains covered with i)ines ascend from all the shores of the lake.

Tlie water of the lake is much warmer than that of the Eagle River. The bottom

is overgrown with water weeds which seem in some places to be 20 feet or more in

height. Fish are very abundant and schools of them swim below the surface, fre-

quently a whole school poking their heads up together, like schools of frightened

anchovies.

At Kamloops the Korth Thompson River empties into Thompson River, forming

together a stream nearly a mile wide. The current is moderate, and formerly steam,

boats plied on the river. The margins of the stream are full of waterweeds, through

wdiich it is impossible to draw a net. Salmon are takeii here by the Shushwap Indians.

The valley is skirted by rounded hills which, with the exception of scattered pines,

are devoid of trees. The water is much warmer than in the mountain streams, though
the exact tenqierature was not obtained.

Soon after leaving Kamloops the descent again becomes very steep and continues

so along the Fraser to Mission, where the river is affected by high tides. The country

south of Mission is marshy, a few hills rising on the north. The Fraser is here a slow,

broad stream, and salmon and sturgeon abound in it.



106 BULLETIN OF THE UNITED STATES FISH COMMISSION.

UNITED STATES.

The region about Umatilla is a rolling prairie. The banks of the Columbia River

are sandy and gravelly. The Umatilla River is small and empties into the Columbia.

About its mouth is an estuary with a soft mud bottom and with from 2 to 3 feet depth
of water. The mud and some waterweeds usually filled the net so that it was difficult

to pick out the fish, especially as it was necessary to collect after dark. The most
important discovery of the season was made at this point. Golmibia transmontana

shows in a striking way the modification of the fins of the Pacific slope fishes. In

this case it has found expression in the strong spines at the origin of the anal and the

dorsal fins.

The Grand Ronde River is a tributary of the Snake. At La Grande it is a small

stream with a few deep holes. It is dammed near the town for milling purposes, is

full of angular pieces of lava, and seining is almost impossible. Below the dam large

numbers of Animocoetes were found dead.

About Caldwell the country is a level plateau, treeless except along the river banks.

The Boise River, which is a swift stream about 100 feet or less in width, is dammed at

various places to divert the water into irrigating ditches. There are level stretches

in the river, alternating with swift riffles.

At Idaho Palls the Snake River has woi ii a narrow gorge through the lava, and is

a fierce torrent in which seining was out of the question. Fortunately a small stream

has been diverted for a mill, and in this 1 obtained ])r()bably a complete series of the

fishes of this region. The country is still a level valley with mountain ranges at a

distance on either side.

Soon after leaving Idaho Falls the continental divide is crossed. The first station

at which I made collections was Craig, Mont., on the Missouri. This river is here

about 150 feet wide, a clear, cold, rapid stream with gravel bottom and full of Core-

gonus Williamson,i nad Platygohio gracilis. Fishing was confined chietlj^ to the slough

formed at the mouth of a small creek entering: from the eastern side.

At Poplar the Missouri is a swift, muddy stream, probably 200 jmrds or more wide.

Poplar River is also muddy and partakes of the nature of the prairie streams near

Winnipeg: that is, its banks are composed of soft mud. It seemed nowhere over 5

feet deep, and in many places it was only a foot deep.
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1. Ammoccete.s tridentatvis (Gairduor). This species asceuds the rivers to spawn. At La Grande

the Grand Ronde, a small stream 5 or 6 yards wide, is dammed for milling purposes. Just

below tlie dam a large number of this species were noticed in all stages of dec.ay. Some had

evidently died the preceding night. The ovaries of those taken at this place were large, but

the eggs were quite small. Whether the “ eels ’’ had spawned and died, or whether the speci-

mens were left stranded, I am unable to state. All the specimens were al)ont GOO mm. long.

At Caldwell I secured a. large number of the young of this species. The largest of these

measured 60 mm. In their habits the young very much resemble Bmiichiostoma. They burrow
in the sand near the margin of the stream. If they are disturbed they will come out of the

sand a few centimeters from the place of disturbance. The small ones were procureil by
throwing the sand on the Itauks, whereupon they would squirm out and could be secured.

2. Acipeiiser sturio Limneus. This species is common at Winnipeg and in the lakes to the north.

I procured a single specimen 96 mm. long. It has the upper part of the snout black, a black

spot on the sides above the posterior third of pectorals, and another below the dorsal; a

narrower dusky baud connects these and extends to the tip of the tail.

3. Noturns flavii.s Rafinesqtre. A number of specimens of this sx^ecies (150 to 250 mm. long) were

obtained with hook and line at night in the (Missouri River at Craig, (Mont. This seems

to be the most western record for any members of the Silnridw. They were rexiorted to me at

Medicine Hat, but I did not x’l'ocure any sxiecimeus at that xjhice. Prof. Evermaun rexmrts

none in his exirlorations in (Montana and Wyoming. It has hitherto been su|)X50sed that the

members of this family do not ascend to the mountains. None have been found indigenous to

the Pacific sloxie. In the larger specimens the two maxillary barbels reach ihe base of the

Xiectorals. There is uniformly a white sx>ot on the back just at the base of and behind the

last dorsal ray.

4. Ictalurus pimctatus Ralinesque. Wiuuixieg. Exceedingly abundant in the Red River, where it

is caught in great numbers, esxiecially at night. It frequently reaches a length of aliout

750 mm. It was reported to me at Brandon, but it can not be abundant at that jilace, since

none were said to have been caught there since 1883. A catfish was also called to my attention

at Medicine Hat, but from the descrix:>tiou it must lie a Xofurus.

5. Ictiobus cyprinella (Cuvier & Valenciennes). Winnipeg. Two specimens, the largest 760 mm.
long.

6. Carpiodes velifer (Ralinesque). Winnipeg, Brandon, Medicine Hat, Poxdar. I can detect no
differences between the sxiecimeus from Winnixieg and some taken in the Ohio River at

Cincinnati.

7. Pantosteu.s jordani Evermann.
{Pantosteus cohanhianiis Eigeumann & Eigenmann, Am. Nat., Feb., 1893.)

Three specimens, 92 to 100 mm. long, Boise River, Caldwell, Greg. Very closely related

to P. generosus, the eye slightly larger, the caudal much longer. Head, If-lf ;
dexith, 11-5;

D. II, 111-121 (in two)
;
A. i, 81 (71 in gencrosKs). Scales, 16 to 19-80 to 100-15. Eye, lJ-2 in

snout, 1|-If in interorbital, 3J to little more than 1 in head (21; 3f ;
11 in generosus of same

size). All the fins more i)ointed than in generosus, the caudal lobes considerably longer than
the head (shorter than head in generosus), Sj-lf in the length (5-51). Light brown with indis-

tinct clouds of darker.

8. Catostomus catostomus (Forster). Wiuni]ieg, Swift Current, Medicine Hat, Calgary, Banff,

Golden, and Revelstoke. Asceuds streams to spawn. Is said to be very alinudant at Winnipeg
during the winter. Only a single sxiecimen, the first of the season, was taken during my
stay. As will be seen from the above localities, the sxiecies extends across the Rockies. A
specimen of crttosioiiiKS 290 mm. long, from Golden, on the Columbia River, differs in only a

few minor details from a sxiecimen of Catostomus catostomus of about the same size, the origin

of which is not known. A series of larger s]iecimeiis will x^robably show xierfect iutergrada
tion. In the Golden specimen the eye is more anterior than in the other; and this feature

changes all the xu'oxiortious of the head. The size of the eye is the same in lioth
;
61 in the

length of the head, 2 in the postorbital portion in the Golden si)ecimeii (21-3 in the other),

about 2f in the snout (3f-); middle of head behind anterior margin of xmpil (at anterior
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margin of eye)
;
depth of head greater than length of snout plus eye (depth of head loss than

snout plus eye)
;

scales of breast obscure, imbedded forward (scales of breast regularly

imbricated, not imbedded); margins of lower fins all well rounded, all of them shorter than

ill tj’pical catostomus (margins of lower fins all more angular, some of the rays being longer

than others). Distance of end of superciliary mucous canal from transverse nuchal canal twice

as great as in the typical form. Such differences would be considered of no value for pur-

poses of classification in specimens from the same river system, and indeed I am not able to

find any tangilile differences between specimens 190 mm. long from the Columbia at EeveL
stoke and the Bow at Calgary or the Swift Current. The larger specimen has the back and

sides quite dark, centers of the scales toward the belly white; belly entirely white. A red-

dish baud along the lateral line. The young from all localities are mottleil gray.

9. Catostomus griseus (Girard). Swift Current, Jlediciue Hat, Craig. One siiecimen, 116 ram.

long, was taken at Swift Current. Caudal as long as head. If in the length. D. ii, 10|.

Sides to ventral surface dark-grayish, variously mottled. Lower surfaces, white. A number
of specimens w'ere taken at Medicine Hat, the largest 90 mm. long. These smaller specimens

can readily be elistiugnished from C. catosiomus of the same size bj' their much larger mouth,

which very much resemldes that of I’aiiiosteiis. The jaws are provided Avith horny or carti-

laginous sheaths, making the resemblance to Paiifosteiis still greater.

10. Cato.stomus macrocheilus Girard. Sicainous, Kamloops, Umatilla, La Grande, Caldwell, and
Idaho Falls. I saw a species of this genus in Griffin Lake, but was unable to secure it. In

all probability it rvas C. macrocheUns, since this species was obtained a few miles farther Avest,

at the month of the outlet of this lake. The largest specimen was obtained at La Grande, and
measured 380 mm. It is quite dark to beloAv the lateral line, Avhere, from a line from just

above the upper lip to the loAver part of the caudal, the color abruptly changes to white. The
pectorals, A'cntrals, and part of the anal are dusky, and a dusky bar extends Tipward from the

base of the pectoral. The local Auariation in dorsal rays is Avell marked. Aside from the two
undivided rays at the beginning of the fin the rays are as follows:

Locality.
Dorsal rays.

11* 12* 13* 11* 154 164

1 1 3
9 3
4^ 34 s 1

9 9 1

3 3

1 3
1

These last sjAecimeus approach Catosiomus ardens.

11. Catostomus commersoni (Laciipede). Winnipeg, Westbourne, Qu’Appelle, Regina, Moose Jaw,,

SAvift Current, Maple Creek, IMedicine Hat, Calgary, Poplar. Very abundant everywhere.

Scales, 55-69.

12. Moxostoma aureolum (Le Sueur). Winnipeg, Westbourne, Brandon, Poplar. Lower fins, and

e.specially the caudal, red. D. to 16t. Specimens 240 mm., from Winnipeg, have the head

5 in the length.

13. Moxostoma anisurum Rafinesque. Winnipeg, Brandon. This species is much less abundant

at Winnipeg than the preceding. The specimens measure from 90 to 285 mm. Head, 34 to 4.

D. 164 or 174, counting all the rays. A. 8-f. Tipper caudal lobe little longer than loAver in the

largest specimen. The largest specimen differs little from one obtained at Toledo, Ohio.

Scales, 6-39 to 43-5. Color lighter than in the preceding species, no red on the tins.

14. Hybognathus placita Girard. Abundant at Poplar, Init not seen elseAvhere.

15. Acrocheilus alutaceus Agassiz & Pickering. Umatilla, CaldAvell.

16. Pimephales proiiielas Rafinesque. Winni[)eg, Westbourne, Brandon, Qu’Apipelle, Regina,

Swift Current, Maple Creek, Medicine Hat. Very abundant eAmrywhere, especially so at

Regina and Swift Cmrent; least so at Qu’Appelle.
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17 Notropis jordani Eigenmaim & Eigeuinaun.

Notfopis aUieohis E. & E., Aui. Nat., Feb., 1893 ;
not N. albeoliis Jor(Ian=X. megalops.

A .single .specimen, 73 min. long, obtained at Medicine Hat. This species is most closely

related to N. maculatus aiid-W lieterodoii. In color it differs strikingiy from the latter, agree-

ing in this respect witli maculatus, except that it lacks a caudal spot and is less profusely

spotted. The lateral line is macli less complete than in helerolepis, and better developed than

in macnlaius. Head, 4; depth, D. 94; A. 84; scales, 4-35-4; 15 scales before the dorsal;

teeth, 4-4, 1, 2. Two of the teeth feebly hooked, the two others with narrow imperfect grind-

ing surfaces. The teeth on the rightside are evidently abnormal, being arranged in three rows.

Elongate compressed, more slender than heierolepis. Head much as in heierolepis, less convex

above. Jaws equal; month oblique, the preni.axiliary on the level or lower margin of the

pupil. Maxillary extending to anterior margin of orbit. Snout pointed, not decurved.

Eye 3f in head, 1^ in interorbital. Fins all small
;
origin of the dorsal over ventral, eijuidis-

tant from base of middle caudal rays and nares, highest ray extending a little past end of the

last ray when the fin is depressed, equal to head less snout; anal similar to dorsal, its highest

ray equal to snout and eye; ventral e(iual to highest anal ray; pectorals longer, equal to head

leas opercle. Scales closely imbricated, the exposed edges little higher than long. Lateral

lino decurved, the tubes developed on less than 10 scales (some of those of the ndddle of the

body are removed). General color silvery, no distinct markings. Ventral surface entirely

white, a plumbeous lateral band overlaid with silver^'. A dark vmrtebral line from occiput

to caudal. Sides with a few dark sjiecks, dorsal surface 'more densely specked, the margins

of the scales darker.

18 . Notropis heterolepi.s Eigennmnn & Eigenmaim. A specimen, 35 mm. long, taken at Qu’ApJielle.

This species is evidently closely related to X4 heierodon, N. anogeiiiis, etc. It differs from them
strikingly in having tubes developed in but one or two scales of the lateral line, while all

the scales along the lateral line on one side and all but one or two on the other are deeply notched

on their ])osterior margins. Head, 4; depth, 4J; D. 94; scales, 5-3.5-4
;
15 scales in front of

dorsal. Teeth feeble, 4-4
;
grinding surface well developed on three teeth. Head subcouical,

little compressed, the snout rounded, little oljtuse; the lower jaw included. Mouth little

oblique, the premaxillary below the level of the lower margin of inipil. Maxillary almost

reaching eye. Eye large, 1 in snout, 3| in head, Ij in interorbital. Dorsal inserted equidis-

tant from base of upper caudal rays and anterior margin of eye, behind the last ray of the

ventrals. Tips of the lirst rays much jn-ojecting beyond tips of last when depressed, the

longest ray about equal to head less snout. Anal similar to dorsal, the longest ray about If

in head; ventrals reaching vent, equal to highest anal ray; pectorals equal to length of head

less opercles. Scales loosely imbricated, almost imbedded in front of the dorsal. Scales along

the median lino (lateral line) with o. deep notch near the middle of the posterior margins,

the line nearly straight. A few black specks along base of anal
;

a dark line along lower

margin of tail from anal to caudal. A dark band from tip of snout .along the sides to the

caudal; on the tail the band coincides in position with the scales of the lateral line. On the

body it is placed a little higher. A conspicuous black curved line at the base of each scale of

the lateral lino. All the scales above the lateral band dotted with black. A narrow vertebral

line from occiput to dorsal, a broad dusky band on the back Ijetween the dorsal and caud.al,

between which and the lateral band is a lighter band. Scales of the Ijack with dark margins.

Series of minute black dots .along each ray of the dorsal, anal, and outer portion of pectoral;

the dorsal and caudal ([uite dusky.

19 . Notropi.s (Miniiilus) reticulatus Eigenmaim & Eigenmaun.' Brandon, Qu’Appelle. Thissxiecies

is closely related to N. speciruHcuhts, fretensis, nUidits, and topela, and may prove identical

with one or the other. It approaches nearest X. fretensis and topeka. From the former it

differs chiefly in the larger scales in front of the dorsal, and from the latter in the naked breast.

Head, 4; depth, 4-44; D. 9| or 104 (i or ii, 84) ;
A. 94 (ii, 74) ;

scales, 4 or 5-34-3 or 4 ;
12-14

scales in front of the dorsal
;
teeth, 4-4, hooked, with evident grinding surface. Head pointed,

broad above and slightly convex. Snout decurved, pointed, the lower jaw included. IMouth

oblique, the jiremaxillary on a level with the lower margin of the pupil or somewhat lower.

*A larger series of spccimeus collected by Mr. A. J. Wooliiiaii in the headwaters of the lied Kiver make it probable

that this sxiecies is N. deliciosus.



110 BULLETIN OF THE UNITED STATES FISH COMMISSION.

Maxillary reaching front of orbit. Eye large, considevablj' longer than snout, 3 iu head,

greater than iuterorbital. Origin of dorsal over ventrals, equidistant from tip of snout and
from base of upper caudal rays; longest ray scarcely extending beyond tip of last when
depressed. Anal low, the longest ray not extending past tip of last ray when the tin is

depressed, equal to snout and eye. Ventrals reaching vent, slightly longer than the highest

anal ray. Pectorals little longer than head less opercle. Scales closely imbricated, the exposed

edges considerably deeper than long in the largest specimens. Lateral line decurved, com-

plete. Breast uahe<l (scaled iu N. topeka). A dark streak from anal to caudal, lower parts

otherwise plain. A dark vertebral line, a plumbeous band along the sides, a faint spot at

the base of the caudal .about as large as the pupil. A series of spots along each side of the

lateral line. Upper parts of sides .and the back jirofiisely spotted, the edges of the scales black,

giving the whole part a reticulated appearance. The specimens from Qu’Appelle are darker

than those from Brandon.

20. Notropi.? deliciosus (Girard). Three specimens of this species were taken at Winnipeg.

21. Notropis megalops (Eatinesque). A number of specimens of this species were obtained at

Brandon. None were seen elsewhere.

22. Notropis scopiferus Eigenmann & Eigenmaun. This species is evidently closely related to W.

Inciodits, from which it differs iu the scaling and in having a conspicuous jet-black spot about

as large as the pupil at the base of the caudal lin. Numerous specimens were obtained at

Winnipeg, Brandon, Fort Qu’Appelle, and Medicine Hat. The species is most abundant at

Fort Qu’Appelle, where the largest specimens (112 mm. ) were obtained. Head, 4-41- (longest in

young); depth, 4^; D. 9-1; A. 104 (the first two rays minute, uusegmented, and uubr.auched)

;

scales, 6-36 to 42-4; 14 to 18 scales in front of the dorsal; teeth, 2, 4-4, 2; grinding surface

very narrow, on two teeth. Compres.sed fusiform, the dorsal and ventral outlines about

equ.ally .arched; highest point of back at lirst dorsal ray. Head heavy, compressed, fiat

above; snout blunt, much decurved. 4Iouth sm.all, little oblique; the premaxillary below
the level of the lower margin of the pupil; maxillary extending to anterior margin of eye.

Eye large, longer than snout, 3 in head, little less than interorbital width. Origin of dorsal

about equidistant from tip of snout .and base of caud.al; the highest ray extending much
beyond tip of last when the fin is depressed, equal to the length of the head; caudal deeply

forked, the lobes equal, longer than head. Anal similar to dorsal, but much lower, the

highest ray about equal to the head less the suout; ventrals below the dorsal, reaching veiit;

pectorals about equal to the highest anal ray. Scales closely imbricated, but not notably

deeper than long. Lateral line complete, and each scale with a well-developed tube. The
line evenly and gently decurved to above origin of anal. All specimens, from the smallest

(.about 25 mm. long) to the largest, have a conspicuous black spot at the base of the middle

caudal rays, a silvery lateral band, its dorsal margiu distinct, its lower margin not distinct.

Color otherwise variable; those from muddy water (Red River at Winuipeg) are bright

silvery with very little dusky, the chromatophores being not less numerous, but contracted.

The other extreme is found iu the clear water of the Qii’A^rpelle. In these specimens there

is a conspicuous vertebr.al baud, and all the scales above the lateral line are most profusely

dotted with black, the ilots being largest at the margins of the sc.ales. Top of head and upper

parts of its sides similarly dotted. Dorsal, c.audal, and upper parts of pectorals dusky. Speci-

mens from Little Traverse Bay, Lake iMichigan, seem to represent a variety of the species

above described; the snout is more slender, the eye iierceptibly smaller, and the c.audal

peduncle more slender. The difference is more marked in young examples, the form being

]uuch more slender than iu scopiferus and the caudal spot notably smaller.

23. Notropis jejunus (Forbes). This species was found to be abundant at Winnipeg, Brandon, and

Medicine Hat. The teeth are quite variable, being in different specimens 4—4; 1, 4-4, 2; and

2, 4-4, 2; otherwise there is little or no variation. It is not unlikely that some of the species

described as having teeth 4-4, or 1, 4-4, 2 are identical with this species.

24. Notropis atherinoides (Eafinesque). Winnipeg, iMediciue Hat, Poplar. The specimens from

Winnipeg are slightly deeper than those from other localities, and all of the northern speci-

mens have slightly larger eyes and correspondingly shorter snou.'
*'
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25. Rhinichthys dulcis (Girard ). Swift Current, very abundant; Medicine Hat, few
;
Calgary, few;

origin of dorsal equidistant from nostril and base of middle caudal rays. Banff, common in

Bow River. One specimen lias very much larger fins than the others, the pectoral quite reach-

ing the anal. Also in hot sulphur springs, Bautf, very abundant. I’oplar, one sjiecimen.

Craig, alumdant.

26. Agosia nubila (Girard). Iilaho Falls, abundiint.

27. Agosia falcata Eigeumauu & Eigeumanu. Abundant in the Boise River at Caldwell, Idaho;

two specimens from Um,atilla. In the following description the statements and figures given in

parentheses refer to J. ni(hUa. Head, 3f-4i (4j--4^)
;
dejith, 41-5^ (4-4|); 1). 114 (8^-11^); A.

94(74-94). Scales, 53-60 (59-67). Teeth, 1, 4-4, 1 oh2. Elongate, slender, head longer than in

nubila. Eye much larger than in ))u?u7«, about 14 in snout, 3^-44 in head in larger specimens.

The he.ad l>eiug longer the proportional numliers do not differ from those of nuhiJa. Scales much
larger than in unbiln, about 10 above the lateral line (14 in nubila). Dorsal usually inserted

directly over the origin of the veutrals, tlie fin large, its anterior rays prolonged. Origin of

dorsal equidistant from base of middle caudal rays and from nares. Caudal deeply forked, the

lobes acute, 3| to 3* in the length. Anal very obliquely truncate, the anterior rays very higii,

44-4f (-5-5J) in the length. Ventrals alw.ays more x'osterior in position than in nubila, about
equidistant from base of middle caudal rays and from nares, their tips extending to or past

middle of base of anal, 4f-5 (5-6) in the length ( reaching to vent, very rarely to origin of .anal).

Pectorals not reaching ventrals. A dark band forward from eye; d.ark, lateral band scarcely

evident; silvery below
;
sides and back with numerous, irregular, well-defined blotches. Anal

and sometimes ventrals with ,a dusky spot ne.ar base in front. Dorsal and caudal faintly

mottled; crimson siiots on mandible, .axil of ventrals, and .along base of anal. (Plate 6.)

28. Agosia falcata shuswap Eigeumanu & Eigenmann. This variety seems well est.ablished by
four specimens from Shushwap Lake at Sicamous. It is not at all improbable, however,

that iutergradations will lie found. The specimens differ constantly in the more posterior

position of the dorsal and veutrals; otherwise there is no dift’ereuco of any note. Head,

34-44; dejith, 4-4f; D. 10^11^; A. 94. Scales, 10-55-8. Teeth, 1, 4-4, 2 in two specimens;

2, 4-4, 4 in another; and 2, 4-4, 0 in the fourth. Head pointed, the snout scarcely projecting

beyond the month. Eye large, equidistant from tip of snout iuid from upper angle of gill-

opening, the orbit about equal to the snout, 3|—34 in the bead. Dorsal inserted directly over

origin of ventrals, ecpiidist.aut from base of middle caudal rays and from posterior half of

eye. Its first two developed rays elongate, the margin of the tin strongly concave. Highest

dorsal ray equal to distance from tip of snout to upper angle of opercle. Caudal long, deeply

forked, the lobes finely pointed, the middle rays half as long as the lobes, at least as long .as

the head. Strnctnre of anal similar to that of dors.al. Ventr.als inserted equidistant between

base of middle caudal rays and posterior half of eye, pointed, extending to middle of base of

anal, equal to head less opercle. Pectorals less pointed than the other tins, as long as head

or a little shorter. Light lirown with numerous wrcll-deflned Idotches, a dark band from tip

of snout to base of caudal. All the tins with dark points along the rays collected in places,

giving the fins a faintly mottled appearance.

29. Hybop.si.s storeriaiiu.s (Kirtland). A number of small specimens from AVinnixieg are iirobably to

be referred to this species.

30. Couesius dissiniilis (Girard). Very abundant at Swift Current, Medicine Hat, Calg.ary, I’oplar.

The sx>ecimens from Medicine Hat and from Poijlar are quite light in color. Those from Cal-

gary and from Swift Current are darker, the lateral band being well defined. Scales along

the lateral line 58-62.

31. Platygobio gracilis (Richardson). Craig, Poxilar, Brandon, Medicine Hat. This siiecies is

extremely abundant in the (Missouri River at Craig, and in its tribut.ary. Poplar Creek. A
number were obtained with hook and line in the main stream at Craig, where the current

is too swift for seining. In the slough at the same jilace none w'ere seen. One was obtained

at Brandon, and I was told that it is abund.aut .at that jilace. Their xirojectiug snout and

frosted silvery c.olor make them a striking species. The Largest obtained measures 20 mm.
There is a dusky vertebral liand and a brown lateral one.

32. Mylocheilus caurinus (Richardson). Mission, Kamloops, Sicamous, Revelstoke, Golden, .and

Umatilla.

33. Ptychocheilus oregoneiisis (Richardson). Kaiidooxis, Sicamous, Umatilla, La Grande, .and.

Caldwell. Teeth usually 2, 4-4, 2. Dorsal with nine well-developed rays (i, 94).
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Leucisciis aud Ricliardsonius. The genus Richardsonius was jiroposed by Girard in 1856. It

was said to bear some reseuildaiice to SqnaUus, from which it could ‘‘ be distinguished bv the
smooth edge of the dental ridge and the long ,'iual, together with the peculiar position of the
latter in reference to the dorsal. The dorsal is also much deeper than long, which is not the
the case in Sqi(alii(s.’’ Species discovered since Girard’s description was written have shown
that no such differences between SqnaUus {Leucisciis) and Richardsonius exist. Dr. Gunther
classed the only two species of the genus Richardsonius with his Abrainis, characterized by the
elongate anal and compressed ventral ridge behind the ventrals. Jordan and Gilbert also

separated the genus Richardsonius Ifom I^euciscus, etc., on the basis of the compressed ventral
ridge and elongate anal. 1 have examined a very large series of specimens and find that the
ventral ridge is very variable, especially with age, and is of no worth whatever to separate

Richardsonius even subgenerically from Leuciscus. In one specimen, which might have served
Girard’s artist when he drew R. haJfeatus, there is the merest vestige of a A-entral ridge. The
ridge seems best developeil in specimens about medium size (75 mm.). The characters selected

to separate the species of the old geuus Richardsonius fvoin each other seem no more fortunate.

Neither the teeth nor the scales are of any value whatever in this respect. The anal fin is by
no means an absolute guide, as will he seen later. In fact, I have Iteen unable to detect a
single character Avhich will always separate the two forms, each of which is variable in the

extreme. All those species of Leuciscus with increased number of anal rays, montanus, hydro-

jihlox, gilli, halteatus, and lateralis may bo classed mrder the subgeneric name Richardsonius.

1 find in examining 41 specimens of Leuciscus monUrnus, collected by Jordan at Provo, that

in some the ventral ridge is much more developed than in tj’^pical specimens of Richardsonius.

The anal rays are; 28 with 124; 12 with 134; 1 with 14^.

34 . Leuciscus atrarius (Girard). This species is quite abundant in the Snake River at Idaho Falls.

It readily takes the hook. The lateral line is not developed until late in life; in specimens

2 inches long the pores are formed on but few scales.

35 . Leuciscus hydrophlox (Cope). Abundant in the Snake River at Idaho Falls. The anal rays in

a number of specimens examined vary from 124 to 14U Two specimens have 12^ rays,

fourteen have 13^, and four have 14^. The dorsal rays vary from 104 to II 4 ,
aud the scales of

the lateral line from 51 to 58. There is present a slight median keel behind the ventrals.

These specimens agree very closely with specimens of L. montanus collected by Jordan at

Provo, Utah, except that a larger percentage have 13 and 14 anal rays, aud a smaller percent-

age have 12 rays.

36 . Leuciscus balteatus (Richardson).

Cnnrinus (Ahramis) halteatus Richardson, Fauna Bor. Amer.. iii, 301, 1836; Storer, Svuoiisis Fish.

,
N. A., 160, 1846.

Richardsonius halteatus Gh'uriX, Proc. Acad. Nat. Sci. Phila., viii, 1856, 202; id., U. S. P. R. R. Exp.

& Surveys, X, 278, jd. lx, figs. 1-4, 1859 (Fort Dalles, Oreg., Fort Vancouver, Oreg. ?); Bean,

Proc. U. S. Nat. Mus. 1882,93 (Garrison Creek, Wash.); .Jordan & Gilbert, Syu. Fish. N. A.,

251, 1882 (Columbia River aud northward); Jordan, Cat. Fish. N. A., 33, 1885.

Ahramis (Blicca) halteatus Giinther, Cat. Fish. Brit. Mus., vii, 309, 1868.

Of this species I obtained two unquestionable sp)ecimeiis at Kamloojis. There is a distinct

median ridge behind the ventrals, and the anal has 204 and 224 (ii, 18-^20-^) rays. Teeth, 2,

5-4, 2. At Mission this species is al)undaut, the largest individuals measuring 140 mm. In

the larger specimens the postventral keel is very variable and frequently not at all distin-

guishable;. it is best developed in medium-sized specimens (80 mm.). The teeth are usually

2, 5-4, 2, when normally developed. Of these, the anterior tooth on the left is thicker and

shorter than the others, dagger-shaped, and remote from them. I have made detailed counts

and measurements of over 20 specimens, and have counted the rays of all the rest. The anal

rays are as follows: 164 in two specimens; 17^ in seven; 184 in thirteen; 194 in twenty-five;

204 in eighteen; 21.^ in eight; 224 in two; 234 in two; 244 in two. The usual number, then, is

194 or 204. The dorsal varies from 114-134. I have found no coordination of variations what-

ever. Each character varies independently. The scales vary from 11 to 13-53 to 63-5 to 7.

According to the Mission specimens the normal number of anal rays is 194- or 204, ^md the

variation is three or four rays in both directions.
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Tlie following- table gives the measiii'emeats atnl some other variations found among the

siiecimeus of Leuciscus halteatus from Mission:

No.
Length
in mm.

Dor-
sal.

Amil. Scales. Teeth.* Depth.
Position
of dorsal.

Sex. Remarks.

1 140 13i 184 12-59-6 3d (t) $ Keel scarcely evidoit.
2 120 12J 214 11-53-5 (2, 5-1,

1

3-: G) d Median keel scarcely evident.
3 no 13A 19| 12-G0-6 2, 5-4, 2 3| (II) cT Median keel moderate.
4 10.3 12i 204 12-58-6 2, 5-4, 2 34 (lb ‘i

Median keel well developed.
5 lOD 12i 194 11-57-6 2, 4-4, 2 3? (t) Keel typical.

6 102 12i 184 12-60-6 2, 5-4, 2 34 ( 5 ) cT Keel moderate.
7 91 Hi 204 12-57-5 2, 4-3,

1

3? (II) 9 Keel evident.
8 92 lU 194 12-58-6 2. 5-4, 1 3i (II) Keel distinct.

9 88 12i 19| 12-01-6 2, 5-4, 2 3j (ID d" Keel well developed.
ID 92 12i 214 12-6:1-6 2, 5-4,

1

35 ( 5 ) V Keel typical.

11 102 12i 204 11-62-6 2, 5-4, 2 ih cf Keel well developed.
12 87 12.\ 204 13-59-6 1, 5-4, 2 3| (t) cT Keel moderate.
13 86 12i 204 11-59-7 2, 5-4.

1

34 (II) cT Keel well developed.
14 83 12i 204 12-61-7 2, 5^, 1 3^ (t) d Keel no mox’e tiiau in montanus.
15 80 lU 19,1 12-61-6 2, 5-4,

1

3i (t) cf Keel distinct.
16 95 12i 184 13-59-7 2. 5-4,2 34 ( 11 ) cT Keel evident.
17 90 12i 174 13-58-7 2, 5-4, 2 3§ (t) ? Keel moderate.
18 80 ID. 174 11-60-7 2, 5-4, 2 34 (t) d Keel ty])ical.

19 77 124 174 57 2, 5-4, 2 3! (t) 1 Keel well developed.
20 87 124 164 13-61-7 2, 5-3, 2 3| (^) Bo.
21 81 12i 224 12-58-7 2. 5-4, 2 3§ (II) 9 Keel moderate.
22 80 134 214 61 2,5-? 34 (II) 9 Do.
23 74 lU 164 2, 5 1, 2 Do.
24 60 24t % 5 4, 2 3i t

68 134
26 6-1 12| 234

.

* I have fi'eqneutly observed that tlie largest individuals among the minnows usually have abnormal numbers of teeth.

t Equidistant from base of midille caudal rays and a imint abo\m middle of pupil.

t Anterior tootli of main row on left side is large, dagger-shaped, and remote from the others, and points inward.
§ Equidistant from base of middle caudal rays and upper angle of preo))ercle.

II
Equidistaut from base of middle caudal rays and posterior margin of eye.

Besides the above there are four with 17^ anal rays; eleven with 181; twenty with 191;

eleven with 201; live with 211; on ' with 221; one with 231. The largest number of

specimens with increased anal rays were small individuals, about 70 mm. long.

37. Leuci.scus balteatus laterali.s (Girard). The specimens of this subsiieeies from the different

localities will be considered separately.

1. Sicamous. A number of the specimens contain large qiarasitic worms. Eight siiecimeus

examined show the following measurements

:

No. Length. Dorsal. Anal. Scales. Teeth. Position of dorsal. Depth.

1

mm.
82 124 19 ;^ 11-60-6 2,4-3,

1

(*) 4—
0 92 124

12*

16 ?i 11-62 6 2,5 4,2
3 90 144 14-62-7 2) 5-4

)
2 (t) 3i

4 87 .12d 174 12-60-5 2, 5-4 4

5 85 124 10-62-5 2, 5-5, 3 0 4i
6 80 124 184 11-60-0 2. 5-4,

1

(*) 44
7 85 124

124
16^ 11-59-5 2, .5-4, 2 (t) 4

8 77 174 11-61 2, 5-4, 1 (*)

* Eipiidistant from base of middle caudal rays and upper angle of preopercle.
t Equidistant from base of middle caudal rays and a point above middle of pupil,

t Eijuidistaut from base of middle caudal rays aud occiput.

The total number of specimens collected at Sic.amous was 58. They have the following

number of anal rays: 1 has ltd; 3havel5d; 13 have 161; 28 have 17d; 8 have 181; SliavelOl.

These specimens are a little more robust than those from Jlissioii and are certainly more elon-

gate, the depth in a uninber of them being 3J-4J in the length. They are more coarsely aud
profusely punct,ate. There is a conspicuous black lateral band, above which there is in some
sjiecimens a narrow light line, above which there is another darker shade. The ventral keel

is moderately developed. In all the normal pharyngeals examined the teeth in the main row
were 5-4. In one case the teeth are 2, 5-5, 3 Avhich may be a case of reversion. This is

unquestionably the species figured by Gi rani as E. lateralis. The average size of tlie siieci-

meus is smaller than that of balteatus.

E. C. B. 1894—8
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2. Specimens from Griffl.n Lake, also nmloulitedly lateralis, are similar to those from
Sioamous in color and proportions, being probably slightly more compressed and deeper.

Many specimens of this genus are bright scarlet on the sides. There were taken in Griffin

Lake 14 specimens with anal rays as follows: 3 with 14^; 7 with 15^; 3 with 16J; 1 with 174;

75 mm. or less in length. The teeth in the main row are in all but one doubtful case, 5-4.

3. Two specimens from Kamloops have the keel moderately developed, the teeth 2, 5-4. 2

and 2, .5-3, 2; the anal rays, 174 and 184.

4. One specimen from has teeth 2, .5-4, 1; anal, 15^; depth 4 in length.

5. Golden. The position of the dorsal fin does not vary materially in any of the siiecimeus

enumerated above, nor in baJieatus. In all the specimens examined this fin was equidistant

from base of middle caudal and from a point from above the middle of the eye to nearly the

occiput. At Golden I obtained a number of specimens in which there is very great variation

in this point. The dorsal is equidistant from l)ase of middle caudal rays and from posterior

margin of the eye in one extreme and from behind the occiput in the other. The specimens
living in a milky river instead of a clear lake, as those at Sicamous, are much lighter and more
uniform in color. The average number of anal rays is less than in the Sicamous specimens, as

may be seen from the following table :

Measurement of specimens from the Columbia Itiver at Golden, British Columbia.

No. Length. Dorscal. Anal. Scales.
1

Teeth. Beptih. Head. Position
of dorsal.

Sex. Eeniark.s.

ram. j

1 115 121 154 12-63-fi
, 2, 5-4,

1

3| a (') ? Keel nil.

2 101 114 164 10-61-? 2, 5-4. 1 4 (1) ? Keel evident.
3 103 114 184 10-55-5

! 2,5-4,

2

4 (") ? Do.
4 103 lU 174 12-59- ? :

2, 4-5, 2 44 4f (-) cf Do.
5 95 124 154 50

1

1 , 5-41 4 U) ? Keel well marked.
6 92 Uk 15 .V 44 41 (§)

C)

?

91 124 174 57
i

2, 4-3, 2 3| 41 Keel nil.

8 14:\ 4 H it)

9 85 i2i 4^ 4| {^)
10 82 lU I 6.LI 4^ 4|

(*

)

11 83 llh IC^ 4 1-^)

12 77 11
“

15^ 44 44 (+)

13 73 12i 15 1 4 (+)

14 72 lOi 4V {+)

68 in , 4
"

(*)

16 67 12^ ilk 34 h) Do.
17 12^ 15k 1

. 4 (§)
18 (12 11^ 174 1

1

4| Do.

* Equidistant from base of middle caudal rays and occiput (beginning of scaled region)

.

t Dor.sal nearer base of middle caudal rays tlian occiput.
t Equidistant from base of middle caudal rays and u]iper angle of preopercle.

§ Equidistant from base of middle caudal rays and posterior'margin of eye.

The dorsal in this lot has one or two spines.

Twenty-three specimens taken at La Grande, in the Grand Ronde River, vary from 32 to

108 mm. in length. Two have anal rays 144; six have 154; eleven, 164; four, 174. De^tth,

3|-4; teeth in one specimen examined, 2, 5-4, 2; general color dark, markings well defined.

Thirty-three specimens from Boise River at Caldwell show the greatest variation in anal

rays without any great specialization in one number. They are as follows: one with 144-

;

two Avith 154
;
six with 164; seymu with 174

;
eight with 184; seven with 194; two Avith 204;

and one Avith 21-4. These specimens are rather flat and deep (depth 34 to 3J), approaching L.

balteatns in this respect as Avell as in the number of anal rays. They are rather pale in color

Avith the markings not distinct. Some of these specimens may belong more properly to

balteatns, but I am not able to detect au 3
^ ditiereuces save those mentioned. The Amutral keel

in most of these specimens is no more evident than in specimens of L. montanus.

Of nine sj)ecimens from Umatilla, Oreg., two liaAm the anal rays 174, four have 184, and

three, 2O4 .

38. Hiodon alosoides (Rafinesque). Gold eye. Poplar, abundant
;

D. 114 or 124, counting all rays

;

lateral line about 60; depth, 34 to 34. This species is A-ery abundant in the Red River at

Winnipeg; the largest specimen seen me.asured 370 mm.; head, 44-5 in largest specimens

(44-44, in smaller, 230 mm.
) ;

depth about 3; D. 114; A. 31-37
;

lateral line, 61. This species

is here dried for the market; also taken at Brandon and reported to me at (Medicine Hat.
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39. Hiodon tergisus Le Suenr. Winnipeg, Brandon.

40. C'oregonus williamsoni Girard. This species is extremely abundant in the Missouri River at

Craig. It was also taken at Idaho Falls in the Snake River, at La Grande in the Grand Ecnide;

at Golden, Eevelstoke, and Umatilla in the Columbia River; at Caldwell in the Boise Eivmr;

at Calgary and Banff in tlie Bow River, where it is called grayling, and at Sicamoiis in

Shushwap Lake. There are miiuite ditferences between the specimens taken at different

places, but I am unable to distinguish specific characters to separate them.

41. Coregonas coulteri Eigenmann & Eigenmaun. Many specimens, the largest measuring 195 mni.,

from the Kicking Horse, at Field, British Columbia; one specimen from Golden. Head, 41-5;

depth, D. 101-11-^; A. 12-13; scales 7, 60-63, 7 (to ventrals). Form rather heavy,

little elevated, the snout liroad, very liluut and decurved; greatest depth of head equals its

length less the opercle. Mouth low, the snout but little projecting, maxillary reaching eye

in largest specimen, further in the smaller ones. Eye equals snout, 4 in head. Supplemental
bone a crescent. Gill-rakers much as in wilUamsoni. Dorsals and anal shorter and higher

th.'in in williamsoni. Scales large, dnll silvery; the spots of the young not so conspicuous as

in those of williamsoni. Length of largest specimen to origin of dorsal, 68 mm. (Plate 6.)

42. Oncorliynchus t.scliawytsclia Walbaum. Golden, 11 specimens, the largest 120 mm. Revel-

stoke, a large number of sxiecimens, the largest 120 mm. La Grande, 1 sxiecimeu. JIi.ssion, the

largest 95 mm. Kamlooxis, 1 specimen.

43 . Salmo mykis,s Walbaum. Calgary, Banff, Griffin Lake, Sicamous, Kamlooiis, Idaho Falls, and
Craig? The sx)ecimens from Calgary and Banff' resemble verj^ closely sxiecirnens in the

collections of the Indiana Llniversity from the Rio Grande at Del Norte, Colorado. In one of

the Eio Grande specimens I count 181 rows of scales; Dr. Jordan counted 155 to 160 in those

he examined. In one of the Calgary sxiecimens I lind 156 rows. In the shap)e of the head and
in color the specimens from Calgary and Banff' are almost exact reproductions of the Rio

Grande sx>ecimens. I therefore see no reason why the two should go under different names.

The question of the number of s|recies of trout does not appear settled as yet, nor is it

prol)able that it will be until all the trout are caught. Specimens from Kamloop>s differ from

those from Calgary in having slightly larger s^jots. Those from Griffin Lake have still larger

and more numerous sx>ots.

44. Thymallus .signifer ontariensis Valenciennes. A single s^jeeimen, 212 mm. long; D. 21; A. 12;

scales, 91. Craig, Montana. This sxjecimeu differs from the sxiecimens obtained by Jordan

in the Aladison River and at Horsethief Sxu'ings, in the larger scales, being in this res^iect

identical with the typical signifer, and in having the black spots extend quite to below the soft

dorsal fin. The color of the dorsal is as described by Jordan.*

45 . Salvelinus namaycusli (Walbaum). Calgary, Banff, Devils Lake, Golden, and Eevelstoke. A,

sjiecies of Salvelbiiis, iirobably to be referred to this species, reaches a large size, a meter and

more in Devils Lake, in the Canadian Eocky Mountains Park. A jjhotograxih of one of these

larger individu;ils shows it to be everywhere x>i’oftisely spotted on head, sides, and back.

The sjjots are slightly larger on lower ])arts of sides. Those of the head do not differ froin.

those of the body. The dorsal, caudal, and to some extent the anal, ventrals, and piectorals,.

are also profusely S]rotted. The largest siiecimen obta.ined measures about 435 mm. The.-

spots are much less numerous than in the pdrotograph and those of the head show a tendeircy

to unite, leaving a dark reticulation as a background. Dorsal, soft dorsal, and caudal well

spotted; anal and inner surfaces of ventrals and piectorals also spotted. The anal margined

in front and above with white. In this larger sxrecimen the teeth of shaft of vomer are

well developed.

In the Bow, into which Devils Lake has an outlet, and in the Elbow there are numerous
small trout which are considered distinct from those in the lake. The largest of those obtained

at Banff measured 300 mm. in length, the rest from Calgary are all smaller. In this largest

s])ecimen and in all the smaller ones no teeth are develoj)ed on the .shaft of the vomer. In a

s}iecimen about 300 mm. long, from Lake Michigan, the shaft of the vomer has well-develoiied

teeth. This would lend color to the X50x>ular belief that those of the river are different

from those of the lake. The river spiecimens have smaller and much fewer sjiots, the dorsals

and caudal and inner surface of piectorals are dusky without indications of spiots; there are

few or no spiots on the head. A specimen 165 mm. long has these character.s still more emiiha-

Bull. IT. S. Fisli Com., i.x, 50, jjl. viii, lig. 7.
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sized. There seems to he iiothiug about these specimens that may not be taken as cliaracters

of tlie young. Other .specimens i'rom the Columbia at Golden and at Eevelstoke show no dif-

ferences from those from Calgary and Banff. A large head in the University’s collections from
20 miles east of New AVestminster, B. C., has teeth on the shaft of the vomer and is S,

namai/cush ( Walhaum).
€6. Percopsis guttatus Agassiz. Winnipeg, Brandon, Eegina, Swift Current, Medicine Hat. This

species is abundant in almost all streams from AVinnipeg to Medicine Hat. Tliey are more
numerous and larger in the cool, clear streams. The genera of Pcrcopnida’ may he distin-

gtiished as follows
;

(Plated.)

a. Doi’sal, with two fsehle, slender, nnhranched rays; anal, with a single similar ray; scales most
strongly ctenoid on caudal peduncle

;
posterior margin of preo])ercle entire or with feeble

crenulatious
;
form slender Pekcopsis.

aa. Dorsal and anal each with two very strong spines; scales most strongly ctenoid on anterior

]iart of body; posterior margin of preojiercle with a few short but strong spines; form heavy,

deep Columbia.
47 . Columbia transmontana Eigenmanu & Eigenmann. Umatilla. (Plated.)

Coltnnhia transmuiitaiia Eigenmanu & Eigenmann, Science, 1892, 233 (Umatilla, Oregon).

Head, 3|-3A (3 in the young)
;
depth, 3^-3|- (4 in the young)

;
D. ii, 94; A. ii, d4; scales, 7 to

9-44 to 4d-7. Body comparatively deep, dorsal profile more arched than the ventral, making
an angle at the origin of the dorsal liu; sides compressed, caudal peduncle most so. Heael

short and chubby, eye equal to snout, about 3J in the head. First dorsal spine about equal

to the pupil, second spine one-half length of head, recurved and very deeply grooved behind.

Anal spines somewhat lower than the dorsal s])iues; veutrals reaching past vent. Nape, with
the excej)tiou of occipital spine, scaled. Translucent in life. Color, generally smutty. Side

with three rows of more or less oblong blackish spots, the middle and superior rows most
noticeable. Back with a series of similar spots, one being more conspicuous at beginning and
end of first dorsal. Doisal mottled, caudal barred. Head smutty, a blue black spot on middle

of 02>ercle; a narrow, silvery, lateral band. Young translucent, with well-defined dark sjiots.

48. Lucius lucius Linmeus. AA^inuijieg, Brandon, AAYstbourne, Moose .Jaw, Swift Current, Medicine

Hat. This sjiecies is common throughout the North and is one of the most jiromineut game
fishes. Usually called pike, the name pickerel being applied to the two siiecies of Stizostedion.

49 . Pygosteus pungitius Liniueus. This sjiecies was obtained in the clear waters of the Qu’Atqielle

Eiver. It was not noticed elsewhere.

50 . Eucalia incoiistans Kirtlaud. Qu'Aiipelle, Eegina, Swift Current, Alajile Creek, Calgary, Poplar.

This siiecies is very abundant at Eegina just below the dam.

51 . Etheo&toma giintheri Eigenmanu & Eigenmann.
Ptheostoma giiniheyiFAgeumann & Eigenmann, Am. Nat. 962, 1892. AAMimii)eg; Cedar Eapids, Iowa

Tyjies: Three s^jecimens 50, 50, and 60 mm. long, AA’inni^ieg, Manitoba.

Three siiecimens from near Cedar Eapids, Iowa, collected by Seth E. Meek.

Premaxillaries not ju'otraetile; gill-membranes scarcely connected; ventral line with the

median scales enlarged
;
lateral line complete; palate with well-develoiied teeth

;
dorsal sjiines,

10; 2ireo2>ercle entire
;
naiie and breast, exeej)! the median line, naked; cheeks and opercles

each with about three series of large ctenoid scales. This siiecies is very closely related to

JE. aspro, from which it differs in the uniform size of the scales ou the cheeks and on the

opercles, etc. Head, 3*; depth, 6^; D. x-13 or 14; A. ii, 94-114; scales, 5-52 to 54-5. Form
of E. aspro] mouth moderate, the maxillary not extending beyond anterior margin of eye,

about 3 in head; eye, 3|- in head; cheeks with about 25 large, strongly ctenoid scales; opercle

with similar scales; gill-membranes much more connected than in E. aspro, the connection

not extending back beyond middle of cheeks. Outer series of teeth considerably enlarged in

each jaw. Dorsal spines slencjer and high, slightly more than snout aud eye in length; soft

dorsal shorter and lower than the spinous. First anal spine but little longer than second;

pectoral equals head less opercular spiue; ventrals but little shorter than pectorals. Breast

naked, a few scales along its median line, mid-ventral line naked, the scales when present

probably little if any larger than those of the sides; nape naked, as in E. aspro.

Translucent in life; a dark stripe down and another down and forward from eyes. A
black spot ou humeral region. Sides with about eight dark spots, which are narrow, on ante-

rior part of body, further apart aud larger ou tail; only the last three extending above the
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lateral Hue
;
ventral surface plain; back tessellated, but luiicli less regularly and distinctly

than in E. aspro. Sx^inons dorsal with a black spot between the first two or three sx)ines and
another between the bases of the last three. Tlio remainder of the lin, as well as the soft

dorsal, regularly dotted; caudal faintly barred, a black spot at its base, the remainiuj, fins

Xjlain.

A fourth sxieciinen from Winnix^eg maj’ belong to the same sx^ecies, but it is prooabiy an

immature specimen of E. aspro. It is but lit mm. long. It has D. i.x-11; A. 11, 7 ;
scales about

46. Premaxillary not xA'otractile; gill-membranes united to below middle of cheeks; nape,

cheeks, and oxiercles naked; breast and ventral line naked. A black strix>e forwara from eye,

not below it; a series of ten black sxiots along the sides; a series of six larger ones on the

back; a black band through middle of sx>inons dorsal; about three oblique bauds on soft

dorsal and on the eandal. A black sxmt on base of caudal. No distinguishable lateral line.

The three specimens from Iowa differ in no essentials from the Winuixieg sxJecimeus. In

the smallest (40 mm.) the blotches of the sides are larger and fewer in number, and there are

rather broad dorsal blotches, intermediate in x>osition to the lateral ones.

52 . Etheostoma aspro (Cox>e & .Iordan). Four small sx)ecimens of this sxjecies were taken at Win-

uixieg and a number at Brandon, the largest of which is 70 mm. long. These ilo not differ in

any essentials from sx>eciniens collected by Prof. S. E. iMeek in Iowa.

53 . Etheostoma nigrum Ralinesqne. Sxiecimeus of this species taken at Westbonrne, a tributary of

Lake Winuixieg, in the Assiuiboine at Brandon, ami in the Qa’AxiP**'^lo 'l-o differ from

specimens collected in Indiana and Iowa. I was informed by a half-breed that this sxiecies

was very abundant in some small streams north of Qn’Ax'peEe. The same information was

given me by others at Brandon.

54 . Etheostoma iowae .Iordan & Meek. Alinudant at Swift Current. This is a very beautifully

colored darter in life. The male has the liase of the sxiiuons dorsal dark blue, abovm which
is a rusty band and then a narrower dark margin. A bright light-green spot above xiectoral.

Sides with about nine dark-green sxiots, the intersxiaces silvery with rusty and with green spots.

Fins of the female nearly x^lain, the rusty sx»ots of the sides wanting. In the alcoholic sxioci-

mens the xiatterns of color are seen to be very varying. In smaller specimens there are

about nine (xnite regular bands
;
in larger sxiecimens the sides become much mottled by the

addition of dark sxiots in the iutersx'iaces. Frequently there are eight or nine quadrate sxiots

onthe baok. In one specimen there is a dark band along the sides from the head to the

tail. The caudal is always more or less, cons[iicnously barred, the soft dorsal less so, and the

lower lins including the x>ectorals are x)lain. The lateral line is usually developed on more
scales than in E. quappeUe.

55 . Etheostoma quappelle Eigeunianu & Eigenmanu.
Etheostoma quappelle Eigenmanu &. Eigenmanu, Am. Nat. 963, 1892. Qu'Ax^ppHe.

Fort Qu’.\x5P®lle. A single sxieciinen, 43 mm. This is the northernmost point at which
darters have as yet been taken. Preniaxillaries not xu’otractile; gill-rnembraues scarcely

connected; ventral lino with the median scales not enlarged; lateral line straight, develoxied

on 19 scales; xialate without teeth
;
dorsal spines, 9; anal lin cousiderabl.y smaller than soft

dorsal; humeral region without black xu'ooess; cheeks with a few small scales just below and
behind eyes; oxiercle with .a few scales on its mixier angle. This species is closely related to

E. iowce .and E. jessUe, differing in the radial formula, scales, etc. In shaxie it ax>promdies

very nearly 7f. tonne, being ninch slenderer than Jessice. Head, 4; depth, 54; D. ix-9; A. 11,

64. Scales, 3-53-7; lateral line developed on 19 scales. Form similar to E. ioww, its dorsal

Xirofile notably less arched, its head lower and less compressed, more truly conic. Snout
rather blunt, the maxillary extending to anterior margin of pupil, about 3 in head. Eye
moderate, 34 in head. Teeth in very narrow bauds, the outer series enlarged. Cheeks with

about 10 small cycloid scales bordering the lower xiosterior xmrtion of orbit; oxiercles with a

few scales. Dorsal sxiines rather short aud stiff, the highest equal to snout and orbit. Second
dorsal shorter than first, base of anal much shorter than base of second dorsal, not equal to

snout and eye. Pectoral aud ventrals aliout equal in length, about equal to head less o[iercle.

Naxie and bre.ast naked
;
mid- ventral line with small scales. Gejicral color dusky, the markings

much less consxncuous than in ioiva;. A dark shade downw.ard from eye, another forward; a

black sx>ot behind eye; a dusky region on opercle and on shoulders. Sides with about 8 dark
blue bars, alternating with rusty bars, the margins of these ill defined. No blotches on back.

Basal half of sxiinous dorsal black, the remainder hyaline. Soft dorsal aud caudal liarred, anal

and ventrals hyaline, xiectorals dusky.
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56. Perea flavescens Mitcbill. Abuiidaut. at Fort QTi’Ai)pelJe; Brandon.

57. Stizostedion vitreum (Mitchill). Wintiipeg, Moose .Jaw, Fort Qii’Appelle. A single sjieoimen

from Moose Jaw lias tlieside.s and upper parts all (piite dark with few yellow siiots in streaks.

Spinous dorsal dusky with the usual black spots. Soft dorsal, caudal, and pectoral colored

like the sides; anal and veutrals yellow with many dark s^iot.s. D. xv-1, 21.

58. Stizostedion canadense griseum DeKay. Wiuuijieg, Brandon, Poy)lar.

59. Aplodiiiotus gruaniens Rafinesque. Winnipeg, almudant.

60. Cottu.s asper (Richardson). Mission, Sicaiuous, Kamloops, Grittiu Lake, and Umatilla. Very
abundant in the Fraser system from tidewater to an altitude of 1,900 feet. This species

varies greatly in color in dllfereut localities. At ^Mission I obtained a number iu the turbid
water of the Fraser. These are gray with the usual dark markings; I obtained two specimens
from a little brook of clear water which were very much darker, the gray remaining as but
narrow’streaks and spots among the general ground color of black both on the sides and fins.

61. Cottus bairdi punctulatus Gill. Craig, Montana.

62. Cottus rliotheus (R. Smith). Two tine specimens of this species, 120 mm long, and a number of

smaller ones were obtained at La Grande. Lateral line complete. D. > ii or viii, 17; A. 121

or 131. Soft dorsal adnate behind, the membrane extending to near caudal. Color of largest

sioecimens: soft dorsal with oliliijue bars, most marked on the rays; caudal with about three

large bars. The species is quite common at Idaho Falls.

63. Cottus philonip.s Eigeumaun & Eigenmaun.
Cottus philonips Eigenmaun A Eigenmann, Am. Nat. 963, 1892. Field.

Seventeen sx>ecimens of a Coitus were taken in the icy waters of the Kicking Horse at Field,

B. C. Head, about l|-4 in head. D. viii or ix-16 to 18
;
A. ii, 13; V. i, 1. Pectoral reaching

anal or past vent even in largest specimens. Anal equidistant from tip of snout and base

of caudal or nearer tip of snout. Ashy gray with blackish blotches. Nowell-defined crossbars

except sometimes near the tail. Frequently a dusky blotch on anterior part of spinous dorsal

and another near its posterior end; the fin sometimes wholly dusky, margined with white.

Pectorals, soft dorsal, and caudal more or less barred.

64. Cottus onychus Eigenmaun & Eigeumanu.

Cottus oiit/cluis I^igenmann &. Eigenmann, Am. Nat., 963, 1892. Calgary.

A single specimen 82 mm. long from Calgary. This species is evidently closely related to

C. poUicaris (.1. & G.), from which it differs chiefly iu having manj’ prickles. Head, 3f ;
depth,

51; D. VIII, 17; A. 13; veutrals, i, 4; pectorals, 13. Teeth on vomer, none on palatin.es.

Width of head equals its length to end of preopercular spine, its depth 2 in its length. Pre-

operclo with an upturned claw-like spine, below which are two others, much smaller, the

anterior one having its point turned downward and forward. Eye 1^ in snout, 1 in inter-

orbital, 5 in head. Maxillary not reaching orbit. Sides above the lateral line, which is

complete, with stiff prickles from below first spine to below the last dorsal ray
;
prickles below

the lateral line confined to the abdominal jiart of the sides. Dorsals connected by a low
membrane, the rays much higher than the spines, 3| in head. Pectorals reaching past vent,

its rays not branched. A dusky spot on breast just behind anterior end of .gill -slits; ventral

surface, including the veutrals, otherwise jilaiu. Anal with a few dusky specks on its rays;

other fins barred; sides and upper surfaces olive with darker spots. Three dark bands below

soft dorsal; a dark baud just in front of the caudal.

65. Lota lota maculosa (LeSueur). Winnipeg, Craig. Abundant at Winnijieg. A single specimen

was taken in the Missouri with hook and line. This species was reported to me at Calgary,

where it is said to ascend the streams south of Calgary iu great numbers. A species of

“ling” was also reported to me at Golden* and again at Sicamous. From the descrijjtion

given it must be closely related to the sj>ecies under consideration. It is said to reach a

length of 1.50 m. At Sicamous they had this species for dinner just before I arrived, which

is the nearest I came to securing it on the Pacific slope.

* I have recently received a specimen from this place through Mr. Green. It is identical with the Atlantic slope form.
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Table showiiiij the distribution of the different species collected.

Species.
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Interrofration marks in tlio table signify that the species are probably found at the localities indicated, but were not
taken by me.
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OBSERVATIONS ON THE DISTRIBUTION OF THE SPECIES OBTAINED AND THE
RELATION OF THE DIFFERENT RIVER FAUNAE EXAMINED TO EACH OTHER.

Six of the sixty- five species obtained are found on both the east and west slope

of the continent, Pan fosteus jordani, Coregonus nnlUamsoui^ 8(tlnio mylciss, Cafofttomns

catosfonms, Salvelinus namaycush, Lota maculosa. (Rhinichthys dulcis is recorded from
the Pacific Slope. 1 obtained none.)

Forty-two species were found in the Winnipeg system. They are:

Acix)enser sturio.

Ictalnrns pimctatiis.

Ictiolnis cyprinella.

Carpiodes velifer.

Catostomns catostomus.

Catostomns grisens.

Cato.stomus commei'soni

.

Moxostoina anreolmii.

Moxostoma anisurnm.

Piniepliales pu'omelas.

Notropis jordani.

Notropis lieterolepis.

Notropis reticnlatus.

Notropis dclieiosns.

Notropis megalops.

Notropis scopiferus.

Notropis jejumis.

Notropis atlierinoides.

Rliiniclitliys dulcis.

Hyliopsis storerianns.

Couesius dissiinilis.

I’latygolno gracilis.

Hiodon alosoides.

Hiodou tergisus.

Coregoims vrilliamsoni.

Salmo inykiss.

Salvelinus namaycusli.

Percopsis guttatus.

Lucius luciiis.

' Pygosteus pungitius.

Eucalia iucoustans.

Etlieostonia giintlieri.

1 Etheostonia aspro.

Etlieostonia nigrum.

Etlieostonia iowa;.

Etlieostonia quappelle.

Perea liavesceus.

Stizostediou canadense griseum.

Stizostedion vitrenni.

!
Aplodinotus grunuieus.

Cottus ouyclius.

,

Lota lota maculosa.

Eight of these species were found in the Saskatchewan and not in the Red River.

They are:

Catostomns grisens.

Notropis jordani.

Rliiiiiclitliys dulcis.

I

Couesius dissiinilis.

Coregoims 'willianisoiii.

I

Sal 1110 inykiss.

Etlieostonia iowie.

Cottus ouyclius.

Sixteen species were taken in the Red River of the Xorth and not in the Saskatch-

ewan. Many of these will probably be found in the Saskatchewan when its lower

waters are examined:

Acipenser sturio.

Ictiobus cyprinella.

Moxostoma aureolum.

Moxostoina anisurnm.

Notropis lieterolt'iiis.

Notropis reticnlatus.

The seventeen species

Noturus llavus.*

Carpiodes velifer.

Catostomus griseus.

Catostomus commersoni.

Moxostoma aureolum.

Hybognatlius placita. *

I

Notropis deliciosus.

I

Notropis megalops.

Hybopsis storeriauus.

! Pygosteus pungitius.

Etbeostoma giintlieri.

taken in the Missouri are

Notropis atberinoides.

Rhiniebthys dulcis.

Couesius dissimilis.

Platygobio gracilis.

Hiodou alosoides.

Coregoims tvilliamsoni.

Etlieostonia aspro.

Etlieostonia nigrum.

Etbeostoma quajipelle.

Perea liavesceus.

Aplodinotus gruuniens.

follows

:

Tbymallus signifer ontariensis.*

Eucalia iucoustans.

Stizostediou canadense griseum.

Cottus bairdi puuctulatus.*

Lota lota maculosa.

Of these, but two s\)ecies {RhUiichthys dulcis &\\di Platygobio gracilis) are found

both at Poplar and at Craig. Thirteen of the species taken in the Missouri are found

in the Saskatchewan basin.

The species of the Saskatchewan, with the exception of the new species, have all

been taken in the Mississiiipi basin. The Saskatchewan basin, therefore, can not be

sejiarated from the Mississippi basin by any positive characters.

Not found in tlie Winnipeg system.
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The families of the Mississippi basin not yet found in the Saskatcliewan basin

are:

1. Leiiisosteidw.

2. Aiuiidae.

3. Chipeidae.

4. DorosoruidiB.

Twenty two specimens

Ammoccetes tridentatus.

Catostonms catostoiims.

Catostomu.s maoroclieiln.s.

Pantostens jordaiii.

Acrocheilus alutacens.

Agosia imbila.

Ag'osia falcata.

Catostomns inaeroclieilns.

Agosia falcata shnswap.

My 1 och e i 1n s ean i- imi s

.

Ptyclioelieilns oregoneiisi.s.

.5. AmblyopsidiB-.

d. CyprinodoutidiB.

7. Ilmbrida?.

8. AnguillidiB.

were taken in the Columbia.

Ptycliocheilus oregonensis.

Leiiciscus atrarins.

Lcuciscus hydroplilox.

Leneisens balteatns laterali.s.

Coi'egouiis 'ndlliamsoiii.

Coregonus conlteri.

Salnio niykiss.

Leuciscns balteatns.

Leuciscus balteatn.s lateralis

Coregom i .s TV i 1 1 i a 111 son i

.

9.

AtherinidiB.

10. Apliredoderidai.

11. SerranidiB.

They are:

Salvelinns iiaiiiayciisli.

Oucorbynclms tscliawytscha.

Coliimb ia t rau sino ii tan

a

.

Cottus asper.

Cottiis rhotlieiis.

Cottus pbiloiiips.

Lota lota macnlo.sa.

Salmo mykiss.

Oncorhynchiis tscliawytscha.

Cottus asper.

My 1ocliei 1 11s canr i 11 II s .

The ten species taken in tlie Fraser system are:

But one variety, Afjofiia falcata shnstcap^ was found in the Fraser that tyas not

also found in the Columbia. [Leneisens halteatns has been taken by others in the

Columbia system.)

Several species of Oneorhynehus and Acipenser are known from the Columliia and

from tlie Fraser which are not included in these numbers.

STRUCTURAL PECULIARITIES OF THE FRESH-WATER FISHES OF THE
PACIFIC SLOPE.

Almost every family of fishes having representatives in the fresh waters of both

the Atlantic and the Pacific slopes has one or more of its Pacific slope representatives

modified in one or the other of two directions: There is either a larger number of

rays or spines in one or more of the fins, or some of the rays have become modified

into S])ines. The largest number of either dorsal or anal rays is almost always found

in some Pacific slope .species, and the range of variation is always greater in the Pacific

slope species than in the Atlantic slope species of the same family, although the num-
ber of species is usually less. lu most cases the differences are just perceptilile, and,

were it not for the consensus of differences in all groups they would stand for nothing.

The most marked differences are found in those fishes which are generically distinct

from their Atlantic slope relatives. In several cases these modifications themselves,

aside from all others, are of generic importance, as in the genera AreliopUtes^ Meda,

Lepidomeda, Colnmhia, and the subgenus Biehardsonius.

The modifications of the same set of organs being iiractically of the same nature,

are unquestionably due to one definite cause. What that cause is I am at present

unable to say. A comparatively short swift water-course, as most of the Pacific

rivers have, suggests itself at once, but, as will be seen under the head of “Local

The PeU-omyzontulfn and Cenirarchidfr -wero not .secured by me, but Mr. A. .1. Woohmm found
these families in the headwaters of the Red River system.
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variations,” the number of rays in these streams decreases with the altitude and
swiftness of the stream. Moreover, the Pacific streams of South America have still

shorter and presumably still swifter streams, and no such modifications are seen in

the fishes inhabiting these waters.

The most striking case, that of Lenciscm (Richar(lso}dus) is explained more fully

in the cliapter on local variations. In the vSubgenus Richardsonius, confined to the

Columbia and to the Fraser systems, the number of anal rays varies from 12 to 25,

an increase of from 2 to 15 rays over LeuGlseus, some of whose species have also

reached the headwaters of the Columbia, but whose usual habitat is the Atlantic

slope. The genus Oiicorhiinchm has a similar increase of anal rays over Salmo and
8((lveU)ius, which are genera of wider distribution, some of the species being found

on the Atlantic, some on the Pacific, and some on both slopes. On the other hand
Thiimallus has a larger number of dorsal rays than any Pacific slope species.

The change from rays to spines is seen in Archoplitcs^ Meda, etc. It is most
strikingly marked in the change from Fercopsis to Cohmhia, the only known genera

of the PercopHidK. The former is confined to the Atlantic, the latter to the Pacific

slope. In the former, feelile unsegmented rays at the beginning of the dorsal and of

the anal are developed into strong spines in the latter. Long ago Prof. Cojie*

noticed a similar modification as to spines in Meda. Prof. Cope says:

As one of the most valuable results derived from a study of the collections, it a])pears that the

basin of the Colorado River is the habitat of a small group of fishes of the family which may
be called the Plarjojjterin c, which embraces three genera

—

Placjoptevns Cope, Lepidomeda Cope, and Meda
Girard. The group differs from others of the family in the possession of two strong osseous rays of

the dorsal fin, the posterior of which is let into a groove in the hinder face of the anterior without

being coossified with it, thus constituting a compound defensive s]>ine. The rays of the ventral fin,

excepting the first anil second, are similarly modified. The greater part of their length consists of

an osseoTis dagger-shaped spine, with grooved posterior edge, which overlaps the border of the succeed-

ing ray, when the tin, like a fan, is closed up. The articulated jmrtion of the ray either emerges from

the groove below the free acute apex of the spine, or appears as a continuation of the apex itself.

* « Interest attaches to the Plar/opiteriiiw as the only type of fishes not known from other waters

than those of the Colorado and San Luis basins.

An iutei'estiiig condition is seen in Jli/steroccopus, the only fresb-water genus of

the Emhiotocidce. It is confined to the Sacramento Basin and has 10 to 18 dorsal spines,

as compared with 8 to 11 in the many marine genera. Unfortunately this is the only

available example of the change from salt to fresh water.

I give here a detailed comparison of the rays of the Pacific fishes as compared
with their Atlantic relatives, from which it will be seen, as stated above, that in every

family the modification is noticeable, although in maii}^ cases it is minute. As far as

X>ossible the western and eastern rexu’esentatives of the same forms are x)laced ox)X)osite

to each other.
AClPENSEKlUm.

Species

Pacific slope.

Species.

.

Atlantic slope.

Dorsal. Anal. Dorsal.
|

Anal.

Acipciiser transmontamis. .

.

44-48 28-30

•

Acipenser sturio 38 27
Acipeuser metlirostris 33-35 22-28 Acipeuser rubicnudiis 35

i

26
Acipenser brevirostris 41

1

22

* Cope & Yarrow, Wheeler’s Surveys, chaj^ter vi. Report upon the Collections of Fishes made
in portions of Nevada, Utah, California, Colorado, New Mexico, and Arizona.
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CATOSTOMID.35.

Ictwhina'.

[Lowland species wliich have not been able to cross the Kooky Mountains.]

Species.

Pacilic slope.

Species.

Atlantic sloi>e.

Dorsal. Anal. Dorsal. Anal.

Not reiirescnted on Pacitic
slojic.

24-30
30

7-10
7-8Cycle})tus

Cdtosiomhur.

10 12 ... . 1
9-12

10 1.5 .... 11 12

12 15 ! ..
.

1

10 11

n 12
1

10-1.3

Minytrenia
1

"

Moxosfomincv.

Not represented on Pacitic
slope.

12-15
13

12

Placopharynx

The Gatostomiim presejit oue of the cases which, if found alone, would not bear

evidence either in one or the other direction. The average number of rays is slightly

larger on the Pacitic side and the higliest number of rays is also found on the Pac'tic

slope. The Ictiohince and Moxostomince are not represented on the Pacific slope.

CTPllINiniE.

[The s])ccies sliowing an increased number ofraj's on either slope are in italic.]

Genera.

Pacitic slope.

Genera.

Atlantic slope.

Dorsal. Anal. Dorsal. Anal.

10 0

'

8 7 8

Ortliodon 9 8

Lavinia 10 12
‘ Clirosoimis 7-S 8
Oxvgeiienm 8 7
K\ bogiiathns 8 7-8
Piinephiiles , 8 8

Exoglossum 8 7
Cochlognathus 8 C-7

s 7 8
Nofrop is 8 or 9 *7-14
Erizvmba 8 8

H 8 7

7 8 7

Hyhopsis 8 7-8

Hybopsi.s 8 8

ConesiiKs 8 7-8
9 8 8 8

Myloclieilus 8 8 7 8
Mylopliarodon 8 8
Ptychoch^lus 8 or 9 8-9
Gila 9-10 9-11)

Leiiciscus.
{Richardsonius) 1 8 10-22 Lenciscns.

• 8 8 8 9 8 9
8 8AO 8 9 8
9 7 10 9 8

8-9 7 8 8 7

Myloleucus 8 8

(.)psop<eodus 9 8
10-11 11 8 8
IT, 7 9 8 10 9 14

Med a 11,7 8-10

14 in one species, usually 7-9, in a few 10-12. t In this count the two rudimentary spines are omitted.



124 BULLETIN OF THE UNITED STATES FISH COMMISSION.

SALMONIDiE.

Genera.

Pacific slope.

Genera.

Atlantic slope.

Dorsal,
i

Anal. Dorsal. Anal.

9 11
1

13 17 11 12 10
11 12 1 10 12 10 IH 9 11

9 11
1

20 11il

j

* Thymallus is probably an European elemeut in the Eastern fauna

CYPRIXODOjSTTID^.

This family of about fifty species is represented on the Pacific slope by but four

species. Many of the forms are marine and only occasionally enter fresh water. To
this class belongs the only species of Funclulus found on the Pacific slope. Leaving

this out of consideration, we have CypHnodon. haneyi from the Pacific slope, with two
more anal rays than any other Cypyinodon, but with two less than the highest number
in Fundulus, and Finpetrichthys with anal rays erpial to the highest in the family:

Genera.
Pacitic slope.

Genera.
Atlantic slope.

Dor.sal. Anal. Dorsal. Anal.

Jorelanella I, 16-17 I, 11-13
10 10 13 10 12 10 11
13 11 10 17 8 15

Zygonectes 7-1] 8-U
Lucania 9-13 9-11
Gambnsia 6-9 7-11
Mollienesia 13 7

Poecilia 7 4

7 9 7 9

Einpetrichtlij’s 11-13 13-15

GASTEEOSTEIDiE.

The species of those genera of Gasterosteidw having representatives on botli slopes

are given in detail:

Species.

Pacific slope.

Dorsal. Anal.

Pygosteus bracliypoda. X. 1. 10 1,10
G. cataphractus III, 11-13 I, 9 or 10
G. inicrocephalus III, 11-13 I, 9

G. \villiamsoni iiir, 10 I, 7

Species.

Atlantic s lope.

Dorsal. Anal.

Pygosteus pungitins .. VlltoIX-I, 9 1,9
Gasterosteiis aculeatus III, 11 to 13 I, 9 or 10

G. atkinsii III, 11 I, 8

G. wheatlan di III, 10-12 I, 8

G. dimid'atns III, 12 I, 8

Eucalia inconstans IV, 1-10 1, 10

Apeltes qnadracus III,I, 11 I, 8

In Pygosteus hrachypoda we have an increase of one spine over the maximum
number in Atlantic specimens {Pygosteus pungitlMs). In the genus GasUrosttus no

influence is evident except in G. tcilliainso^ii, in which there is an increase of one

dorsal spine.



EXPLORATIONS IN WESTERN CANADA, ETC. 125

CENTKARCH1DJ5.

The family Geiitrarchifl'je offers au apparent exception, since some of the gene'-aof

this family liave much longer lins than the only Pacitic slope representative, as indi-

cated by the following table:

Atlantic slope genera triiliovi representatives on the I’acijic slope.

Genera. Dorsal. Anal.

Centraicluis XI or XJI, 12 VII or YIII, 15.

VI VIII, 15 VI. 18.

CbfEiiobi'vttus X, 9 or 10 HI, 8 or 9.

XI, 10 V. 10.

Einieacanthus IX or X,9-ll III-IV, 8-10.

X, 10 Ill, 12.

Lepoinis - Xi 10-12 Ill, 9-11.

X. 13 111,12.

Bnt a comparison of ArcJioplites with its nearest Atlantic slope relative gives the

following interesting results:

Locality and siiecies. I)orsal. Anal.

Pacific slope

:

Archojdites intermptus XIII, 10 VII, 10

Atlantic slope:
AmblojditevS rupt^stris XI, 10 VI, 10

(living an increase of 2 spines in the dorsal and of 1 spine in the anal for the

Pacific slope as compared with the nearest allied species, and an absolute gain of 1

dorsal spine over all the other genera of this family. As the comparison ought obvi

ously to be limited to those genera or closely related genera having representatives

on both sides, the contrast (between Arc/; opii/c.9 and AmhlopUtes) is very striking.

COTTIU.r.

In this genus the dorsal and anal rays in different species are as follows:

Sp(2cies.

Pacific slo]ie.

Species.

Atlantic slope.

Dorsal. Anal. Dorsal. Annl.

VIII, IX, or X, IS VII, 16. 17 124
20. C. cojinatus VIII, 18 14"

VII, 18 14 \ni. 17 13

VIII, 17 14 VII, 19 13
A’lII 15 11 VI. is 14
VIII. 10 12 VIII, 10 12

VIII, 18 15 VII. i7 12

VIIl! 19 U VIII, 17 11

VI VIII, 15 18 12 VIII 17 12
VIII 10 11

C. hoyi VI, 15 11

VIII--, 17i 14 f VII. 17 12-1-
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SUMMARY OF THE FOREGOING COMPARISONS.
•

1. The Pacific Acii)enser traibsmoiitamis has a maximum of 7 more dorsal rays

than any of the Atlantic species.

2. Ill the CatostomidfCj we have the genus Xyrauchen with 1 to 2 more rays than

any of the Atlantic genera of Catostomimc and the genus Catostomus with species

having 2 more dorsal rays than any of the Atlantic species of the same genus.

d. In the Gyprinida', Lepidomeda and Meda differ from all other American species

m the development of spines in the dorsal tin. The genera Acrocheilm, Lavinia,

Pogonichthys, Gila, and the subgenera Bichardsonms, S(pia,lius, and Cheonda all have
more rays than their Atlantic relatives. The greatest absolute gain in the number of

rays over all Atlantic slope species amounts sometimes to S rays. To offset this we
have only some species of Notropis and N’otemigonus with rays exceeding the usual

number on the Pacific slope. In this family both the modifications are found.

4. In the SaltHonkln’, the species of the genus OncorJtynchus have 13 to 17 anal rays,

while the highest number in the Atlantic species reaches no more than 11 rays.

Thymallm, on the other hand, has a larger number of dorsal rays than any other

American salmonoid.

5. In tlie Percopsidw, the feeble armature of Fercopsis is changed into the strong

spines of C(dnml>ia.

0. In the Gasterofiteida’, Pygosteit.s hrachypoda and GasterontenH a-Uliamsoni have

each 1 more dorsal siiine than any of their Atlantic congeners.

7. In the Ceuirarchidcc we have an absolute gain of 1 dorsal spine over all

Atlantic slope genera, while the gain is 2 dorsal spines and 1 anal spine in ArchopUtes

as compared with its nearest relative AmJdoplites.

8. Finally in the Cottidce, Coitus asper reaches a higher number of dorsal spines

and rays and of anal rays than is ever reached in the numerous Atlantic slope species

of this genus. The average number of dorsal spines is 1 more on the Pacific slope

than on the Atlantic slope, while the average number of anal rays is higher by 2.

These data fully warrant the statement made at the beginning ofthis chapter that

“ almost every family of fishes having representatives in the fresh waters of both the

Atlantic and the Pacific slopes has one or more of its representatives modified in one

or the other of two directions: There is either a larger number of rays or spines in

the fins, or some of the rays have become modified into spines.”
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EX'fENT OF VARIATION BETWEEN THE PACIFIC SLOPE SPECIES OF THE
DIFFERENT FAMILIES AS COMPARED WITH THE ATLANTIC SLOPE SPECIES
OF TPIE SAME FAMILIES.

Utilizing the data contained in tlie detailed lists in the x>receding chapter, we

obtain the following:

families bavin;;' both Atlantic and Pacific Slope species.

raeiHc slojie. Atlantic slope. '

Dorsal. Anal. I>orsal. Anal. '

1

Acipenseridaa

:

nis;liest iiumlier of i-avs - 48 30 41 27

Lowest number of rays 33 22 35 22

1 Extent of variation 15 8 (3 s

Catostomiiiae :*

15 13

10 10

3

CyprinidiB:
Ui;;liest number of rays 11 '22 10 u
Lowe.st number of rays 8 7 7 8

Exteut of vai-i.-itioii 3 15 3 8

Salmonidfe

:

Highe.st number of rays 12 17 20 tl5
Lowest number of rays 0 9 U 9

Extent of Tariation 3 8 9 0

Cyprinodontidie

:

Hii;liest number of rays 13 15 17 15

Lowest number of rays 7 7

Extent of variation G 8 10

*For obvious reasons snbfanulies of Catostoinidce not fomid in Pacilic Tvators are not taken into consideration,

t Or if we leave out of consideration Thyuiallu^, we obtain dorsal 13 ; anal 11.

In the following spiny-rayed fishes the combination of highest number of spines

and rays need not occur in the same species:

Families having both Atlantic and Pacific Slope species.
Pacific slope. Atlantic slope. S

Dorsal. Anal. Dorsal. Anal.

Gasterosteida;;
Pygo-steus—

Highest number of spines and rays X, 1,10 1, 10 IX, I, 9 I, 8

Gasterostens

—

Highest number of spines and rays
Lowest number of spines and rays

IV, 13

111,10
I. 10

I. 7

III, 13
III, U

I, 10

I, 8

I, 3 p •>

IV, T. 10 T 10

IV, 11 I, 8

VIII, 3 3 V.TI, 4 2

Oentrarcbidfe (only a single specimen found on Pacific sloxie).

Cottidas:
X,20

VII, 15

18 VIII, 18
VI, 15

14

12 11

Extent of variation

1

III, 5 0 II, 3 3
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We learn from tliese tables that in all families bnt the Cyprinodontidct; with more
than one species on the Pacific slope the extent of variation is greater than in the

same families on the Atlantic slo])e.* This might have been expected if the number
of siiecies were greater on the Pacific than on the Atlantic slope, bnt in most cases

the reverse is true, as may be seen from the following table:

Family or subfamily.
Pacific slope. Atlantic slope.

Genera. Species. Geuera. Species.

Aciiien.seridie 1 2 2 4
Catostominai 4 21 4 11

Cvprinida' 17 75 21 175
SahnoBitbe 3 12 4 12
Cyiu'iuodontida^ 4 5 9 About 45
Oa-sterosteifUB 2 4 4 7

Ceiitrarchifbne 1 1 9 26
Ooftidae 1 8 1 12

I can conceive of bnt three possilile explanations for this variation:

(1) The Pacific slope fauna maybe new as compared with the Atlantic. The
comparatively new conditions may have thrown the characters into a condition of

nnstable equilibrium with the selection of the adapted forms. The flnctuations in the

fin rays of some of the species wonld lend weight to such a supposition.

(2) The Pacific slo})e fauna may be of diverse origin.

(3) Both of these factors may have contributed to bring about the present condition.

This last seems to me to be the true solution. Most of the forms have undoubt-

edly been derived within comparatively recent time from the Atlantic slope of North

America, Avhile others have a decidedly Asiatic cast.

Acipenser and Oncoidi.i/iich.HS are certainly of Asiatic origin. While I am not suffi-

ciently acquainted with Asiatic minnows to speak with certainty, some of the genera

of minnows seem to have a decided Asiatic affinity.

Many of the Catostomincc, the Giiprinida’, and Salpelinns, Archoplites, and probably

Cottus have all been derived from forms from the eastern slope of North America.

* The ouly other exception is introduced by Thymallus.
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LOCAL VARIATIONS.*

Since all structures clitFering from tlie aveiage are usually confined to a definite

horizon or more or less restricted region, all such differences may be considered local

variations. The larger zoogeographical regions or provinces are in this extended

sense localities, and the orders, families, or species are the local variations peculiar to

the region or province. A somewhat more restricted definition would include such

phenomena as are noticed in the peculiar modifications of the fins of Pacific slope

fresh water fish described in the previous cliapter. Some (.hjprinida of the Colorado

basin, for instance, have the anterior dorsal rays stiong and spinous, while all the

Atlantic slope species have them weak and rudimentary. Anotlier instance is the

increased number of rays in the fins of Pacific slope fishes. Still another instance is

offered by the Ferco2)sidce. Columbia has strong spines in both the dorsal and anal

fins, while Percopsis, the Atlantic slope genus, has none.

For the present purpose I want to restrict the meaning still further. In studying

the South American catfishes, I found that all the Amazonian species of the genus

lihamdia have G dorsal rays, while several of the southern forms have more. One
peculiar to the La Plata has G-9; another from the San Francisco has 10 rays. More
remarkable still is the case of Pseudopimelodus zuugaro. All the specimens taken in

the Amazon have G dorsal rays, while of a smaller number taken further south several

have 7 dorsal rays.

It is to variations like the last, i. e., variations within the species or closely related

species found in different localities within a restricted region, that I want to confine

my present remarks. Variations within species are a matter of lines and curves,

minute measurements, and shades of color: all matters difficult to keep in mind, still

more so to represent to others. All naturalists are aware of the existence of slight

differences peculiar to different localities, but such variations are usually Init vaguely

eonceived by the observer, and still more vaguely by any one to whom the observer

may attempt to explain them.

The past summer I collected a large series of specimens oi‘ Leaciseus and Kichat'd-

sonius. These were taken in a number of different localities and in two separate

river systems, the Columbia and the Fraser. The localities extend from tide water

to an elevation of 1,900 feet on the Fraser, and from 300 to 4,700 feet on the Columbia

system. 1 have also examined a number of specimens collected by Dr. Jordan in

Utah. There were in all 29G specimens which 1 was personally able to examine. In

these specimens the local variations are so well marked that a graphic method of

demonstrating the variations is possible.

Before attempting to exjjlain the charts which illustrate this matter, it is neces-

sary to state that there have been known from the two river systems two groups or

genera of Cyprinidw having elongate anal tins. These w'ere Rieka rd.sou ins (balteatus

and lateralis) and a section of Leucisens (ntontanus, kydrophlox, and yilli). There are,

first, variations which do away witli the genus Richardsonins, as distinct from Leucis-

ens

;

second, a number of variations which, while very striking, need not be taken

into consideration, because the variations in a single character are sufficient for our

purposes. We shall limit the observation to the variation in the number of anal rays.

* Read at the December meeting of the Indiana Academy of Sciences, 18‘J2.

F. C. B. 1891—9
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Ill tlie Aiiiericaii, genera of Ciiprinidic the number of anal rays is usually fixed witbin

two or three for any genus. In the group of fishes under consideration the number
varies within 12.

Now a word as to the charts. The vertical lines on plates 7 and 8 represent the

number of anal rays, beginning on the left with the lowest number observed and end-

ing on the right with the highest. A certain height (100 mm.) is taken to represent

100 per cent. The height of the curve on each vertical line is made to represent the

per cent of si»ecimens having that particular number of fays expressed in millimeters

of height.
'

•

In the table below the numbers in the headings represent the numbers of anal rays

found in siiecimens of iiltc/mrdsoMdis, and opposite each locality is given the number of

specimens from that locality possessing the given number of rays. Thus from Idaho
Falls, 2 specimens had 12^ rays in the anal, II specimens had 13i rays, and I speci-

mens had III rays. At the bottom is given the nearest per cent that the sum of any
given column bears to all the (300) specimens examined.

Locality. Kiev a-
Number of rays iu the aua).

tiou.
lU. 12i. 13^. \U. 15J, 16J. 17L 18i. 19g 20g 21^. 22g 23g 24J.

Feet.
26 12

Columbia Basin.

4. 712 2 14 4
2 786 9 6 11 4

2 550 1 5 4 1

2, 372 1 2 0 7 8 7 9 1

1

300 1 5 1 9 1

Fraser Basin.

1. 900
1,300
1 158

3 O 3 1

1 3 13 28 8 5

1 1

1
9 7 13 25 18 8 2 9 2

9 9 4 8 13 17 11 12 8 4 1 1 1
i

Taking all the specimens recorded (300), adding the columns, and representing the

variations in the anal rays in a curve,* we find that there is a certain number of shoul-

ders or peaks. Each of these represents a distinct species or variety. The extent of

intergradatiou can be measured by the depth of the valley between any two peaks.

In well-separated species the slopes of the two peaks would not meet. Now it will be

noticed that the depth of the valley between the two right peaks is quite shallow;

and, in fact, I find the variation almost perfect between L. halteatus and lateralis^ the

two varieties represented by these two peaks. The valley between the middle one

and the two on the left is deep. In other words, L. lateralis is well separated in the

character under consideration from L. liydrophlox and montanus, the species repre-

sented by the peak to the left. On the other hand, the latter species merge into each

other perfectly in the number of rays.

I have represented in a double curve or composite iihotograph, as it were (plates

* By au oversight this curve has heeu omitted. The height of the curve in millimeters at various

points is indicated by the uumhers at the bottom of the table. With these the curve can easily he

constructed hj' using the lines of plate 7 or 23late 8.
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7 and 8), the variations in the one point, the number of anal rays for each locality where

a sufficient number of specimens were obtained. It will be seen that Avhile the cuiwes

for different localities in some cases resemble each other closely, there are no two

which are exactly alike. In other words, each locality has its own Auariety, which iu

the aggregate is dilierent from the variety iu every other locality.

In order to have these curves give exact results an equal number of specimens

ought to have been taken from ea<;h locality, but this Avas impossible, and the cxtrves

are therefore based on different numbers of specimens. The highest point A\muld

probably in no case be moved either to the right or to the left by an examination of a

larger number of specimens, but the AAudth of the curve A\muhl probably be greater

ami the height along the different perpendicular lines might be greater or less. In

other AA'ortls, the smaller the number of specimens the higher and narrower AA'ill be the

curve.

There are presented three curv'es for three localities AA’ith different altitudes on the

Fraser system (plate 7). The number of specimens Avas, respectively, 79, 58, and 14;

tlje elevation 1, 1,300, and 1,900 feet. The AUiriation is seen to be much greater in the

lowest locality, a fact which can not be entirely attributed to the greater number of

specimens examined, for the variation from the normal, Avhich is 19 rays, to a higher

number of rays, is as great as the entire Amriation for the next locality.

In the second locality a much larger per cent haA^e tlie normal number of rays,

but the normal number has been decreased to 17. The specimens from this locality,

with tA\m exceptions, I have identified as L. Jateralis. Those from the first locality,

Mission, represent L, balteatu.s.

The third list is interesting from the fact that the normal number of rays is again

moved tAvo rays to the left. In otliei’ words, the higher the altitude the fewer the

number of rays and the narrower the limits of variation. Moreover, the curves are

not symmetrical for any of the three localities, but in the aggregate the more gradual

slope is on the side of an increased number of rays, a condition which, considering

the general Amriatiou of rays on the Pacific Slope, seems to indicate that the number
of rays of the species of tins genus iu the Fraser system is increasing and that the

increase is progressing from loAA'er to higher altitudes.

The curves for the Columbia system (plate 8) are not so unanimous in their indica-

tions. It AAdll, lioweA'^er, be noticed that, AAuth one exception, they sIioav that the

number of rays decreases AAuth the increase of the altitude, the highest point examined,

Idaho Falls, haAung the fewest rays. These specimens represent L. ht/drophlox^ Avffiich,

with montanus, does not descent! from the mountains or high plateaus.

The greatest variation iu this system Avas not at the lowest altitude, but at an ele-

vation of 2,372 feet. INone of the curves are symmetrical, but the asymmetry is again,

as in the Fraser system, greater on the right than on the left. The Auxriation is again

greater toAA’ard the higher number of rays than toAvard tlie loAAmr.

I am not aAvare that a similar attempt has been made before to represent Amria-

tions between localities. While the curves here given Avill no doubt vary slightly

with every additional specimen examined, the nature of the curve Avill probably not

be greatly changed. Certainly the important point, that each locality has a variety

which iu the aggregate is different from the Amiiety of every other locality, can not be

gainsaid; nor are additional specimens likely to overthrow the generalization that

the number of I'ays iu the species considerexl decreases Avith the altitude.
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GENERAL SUMMARY OF THE RESULTS.

Tlie flsli fauna of the wliole region traversed is ]>oor in ooinparison witli that of the

streams of the Ohio Valley. I obtained in all but 05 species, about 20 per cent of

which were new to scie)ice. They belong to 14 families and 37 genera. In the Win-
nipeg system, 1 c., in the whole region drained by the tributaries of Lake Winnipeg,
only 3 of the 10 families characterizing the ISTearctic region were obtained, and the

Pacific Slope contains only two.

The following notable additions to the knowledge of the North American fauna

were made by these explorations:

1. A.species of F((ntosten.s {P.colinnbianus= P. jordanioi- the Missouri) discovered

on the Pacitic Slope.

2. Xoturus found at the base of the Eockies at Craig, Mont.

3. Four new species of Notropis added to the east-Canadian fauna.

4. Two new species of A(josia added to the Pacific fauna.

5. A new species of whitefish {Goregonus coulteri) discovered in the Eocky IMoun-

tain streams of a restricted region in British Columbia.

0. The fandly of Pereopsidcc found to have a representative on the Pacific Slope in

the new genus Columhia.

7. Several species of Etlieostoma found in Canada, among them two new species.

8. One new Cottns (C. onychus) added to the fauna of the Saskatchewan.

9. A new Coitus {C. 2diilonips) discovered in the Kicking Horse at Field.

10. A species of Lota reported both in the Columbia and the Fraser. A specimen

since secured from the Columbia.

11. It was discovered that the fins of the fishes of the Pacific Slope vary from the

fins of fishes of the Atlantic Slope in definite directions.

12. The extent of variation between the species of any given family of fishes on

the Pacific coast was found to be greater than that between the species of the same

family on the Atlantic Slope.

13. Eichardsonius was ])roved to be a subgeuus of Leuciscus. Its species were

found to vary directly with the locality. Each locality examined has a variety which

in the aggregate difters from the variety of every other locality.

Note.—Since this paper has been jiut in type Drs. Jordan and Everniann have jjlaced the proofs

of the Fishes of North America in my liands, and I have adopted all the changes in nomenclature

suggested hy them up to Cyprinida'. Dr. Jordan has also made many suggestions regarding the

chaiiter on “Structural Peculiarities,” etc., p. 122. I have not been able to give these suggestions

the attention they merit, but they will receive due consideration in a more detailed study of this

subject.
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Associaie Professor of Biolooy and Geology, Arkansas Industrial University.

During the years of 1889 and 1800 I made some explorations of the streams of

Iowa. The results were imblished in the Bulletin of the U. S. Fish Commission for

1890, pages 217 to 218. A few collections from western Iowa were not included in the

above-named paper. In 1891 Prof. P. B. Burnet, Cotner PTuiversity, Lincoln, Nebr.,

and myself collected in a few localities in eastern iSTelu'aska.

In 1892 and again in 1893, while making investigations for the selection of a site

for a lish-cnltnral station in Iowa, Prof. Evermann made some observations upon the

fishes at the places visited by him. The present paper is based upon these various

small collections, and maybe considered as supplementing my “ Eeport upon the

Fishes of Iowa,” already mentioned.

Collections wmie made under the direction of the U. S. Commissioner of Fish and
Fisheries in 1890 in Little Sioux Eiver and Mill Creek (one of its tributaries), and

in Storm Lake, Spirit Lake, and Floyd Eiver; and in 1891 at the following points in

eastern Nebraska: Salt Creek near Lincoln, Platte and Elkhorn rivers at Fremont,

and Blue Eiver at Crete.

Prof. Evermann’s notes are chielly upon fishes observed by him at Ames, Water-

loo, and Spirit Lake.

All the streams in western Iowa are short and of small size. Those north have

more or less sandy bottoms, while those in the southwestern part of tlie State are very

muddy. The country is decidedly prairie and more rolling in the northwest.

fSpirit Lale .—This lake is in Dickinson County, Iowa, in the northwestern part of

the State. The Minnesota State line crosses the extreme northern part of the lake.

The greatest length and width are each about 1 miles and the total area 10 to 12

square miles. The southern half is from 1 to 11 miles wide from east to west. This

portion of Iowa is, of course, a glaciated region, and the shores and bottom of Spirit

Lake are composed of drift material. The shores are low and gently sloping, as a

rule, and are made up of clay, sand, and fine and coarse gravel. Eo marl was noticed,

and but little marshy shore was seen. Eo trustworthy information as to the depth of

this lake could be olfiained, but it is probably not greater than 100 feet. The Avater

is clear and cold. There is not a great deal of vegetation in the lake, but patches of

Alg(v, Alyriophijllnm, and Chara were seen in places. Several species of Lidonidcv

are found in considerable numbers, and crawfish and frogs are abundant.

Spirit Lake is one of a group of lakes in Dickinson County. At the northwest

corner of Spirit Lake, and separated from it by only a few rods, in some cases only a

fcAv feet, are Grover, Little Siiirit, Hottes, Sunken, and Marble lakes. All of these are

small, but of considerable importance as furnishing large quantities of food-fishes.
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They do not differ, in general character, from Spirit Lake, except that they are more
shalloM" and have a more abundant vegetation. Little Spirit Lake is particularly well

supplied with various species of aquatic plants and also with several species of valuable

food-fishes, such as black bass, ring perch, wall-eyed pike, aud pickerel.

South of Spirit Lake are East and West Okoboji, two lakes of considerable size

and importance. East Okoboji is a long and very narrow lake, the width being about

one-half mile and the length not less than 8 miles. This lake is separated from Spirit

Lake by a narrow neck of land not over 300 feet wide at the narrowest point. West
Okoboji Lake lies west of East Okoboji, with the southern end of which it is connected

by a narrow, shallow channel. This lake is the largest and most important of the group.

Among the almost innumei'able lake-groups of the northwest there is none pos-

sessing a greater interest to the lover of angling than does that which centers about

Spirit Lake and the two Okobojies. Both species of black bass, calico bass, ring perch,

gray jiike, pickerel, and wall-eyed pike abound; and in the pure, clear, and cold waters

they have attained a gaminess of disposition, a firmness of flesh, and a delicacy of

flavor quite unknown to him who is acquainted only with the less gamy fishes of our

warmer rivers and lakes. These lakes are situated in a beautiful country and are

easily reached over either of two well-equipped railroads (the Burlington, Cedar Eapids

and Northern, and the Chicago, Milwaukee and Saint Paul). Excellent hotel accom-

modations can be had, and he who goes to Spirit Lake in quest of health and recreation

in piscatorial sports will leave with regrets and resolves to return another year.

Little Sioux River is the outlet to Spirit aud the Okoboji lakes. It flows through a

prairie region, over a sandy or muddy bottom. At Cherokee at the time of our visit

it was little more than a creek. Mill Creek, one of its small tributaries near Cherokee,

is similar to the Little Sioux, only smaller.

Storm Lake is at the head waters of the Raccoon, Boyer, and Little Sioux rivers, its

outlet being in the first of these. It is in a prairie region aud has a very scanty growth

of timber on its shore. The lake is comparatively shallow, not being over 15 or 20

feet in depth, while a large share of it is less than 7 feet in depth.

Mr. Ezra Ilurd, of Storm Lake, informs us that black bass are found iu the lake,

but in small numbers, having been put there about five years ago. He also says that

the largest fish iu the lake are the buffalo, catfish, eel, perch, redhorse, and what is

called the black sucker. From the fact that he says the latter contains but few

bones and is the best fish iu the lake, we take it to be the Missouri sucker Gycleptus

elongatus. Aside from this fish, the pickerel {Lucius lucius) and the perch [Perea fla-

•vescens) are the most important, and are found in great abundance. If the wall-eyed

pike is found in the lake, it is very scarce. It seems strange that the best food and

game fishes (wall-eyed pike and black bass) found in Spirit, Okoboji, and Clear lakes

are not found iu Storm Lake or, if found at all, are vmry scarce. It may also be worth

while to remark that the minnow hudsonius, is very abundant in Spirit,

Okoboji, and Clear lakes, was not found in Storm Lake.

Flogd River is a rather small stream iu northwestern Iowa. It empties into the

Missouri River at Sioux City. The Floyd at Lemars is oidy a small creek. A dam
across the stream at this point causes the water to back up and form a few small lakes.

The bottom of the stream is sandy and muddy. The heavy rains previous to our visit

made it difflcidt for us to seine above the dam, so most of our collecting was done in

the stream just below the dam. At Sioux City the Floyd is some larger aud has a
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muddy bottom. There i.s also a dam across the stream at this point. Our collection

was made j list below it.

Eastern Nebraska is a considerably elevated and rolling ijrairie, containing very .

little timber, even along its streams. Its rivers and creeks are typical prairie streams.

The rnnning Avater in them, except in times of drought, is usually tni’bid, and their

currents are swift, much more so than in the streams in Iowa.

Platte River is the largest and most important stream in eastern Nebraska. At
Fremont, Avhere visited, it is very wide and shallow, .and resembles very much the

Missouri River. The Platte is very full of shifting sand bars, and its water has the

same milky appearance as that of the Missouri. The Ashes taken from the Platte have

a A^ery pale, sickly color, Avhich soon clianges to a more natural color Avhen the fishes

are placed in clear Avater. Onr collections were made from the river and from some
bayous near by, Avhich are connected Avith the riAmr in times of high Avater.

Elkhorn River is one of the larger streams in eastern Nelmaska. It empties into

the Platte a few miles below Fremont. It has a sandy and muddy bottom and a very

swift current. Onr collections were made from the riA^er, from a bayou, and from a

small creek between the river and Fremont.

Blue Elver, near Crete, is someAvhat smaller than the Elkhorn, but very similar to

it in other respects. Bine River is a tributary. of Kansas River. Our collections

were made from both branches of the Bine River, a few miles Avest of Crete.

Salt Creek, near Lincoln, is a small stream with usually a muddy bottom and swift

current. Our collections are from the creek and from some large ponds, or lakes,

near the creek and connected with it in times of high water.

LIST OF SPECIES OBTAINED.

1. Lepisosteus osseus (LiniiiBus). Long-nosed Gar. Common in Spirit Lake.

2. Noturus gyrimis (Mitchill). Fonml in Platte River at Fremont, Floyd River at Leinars and Sioux

City, and in Storm Lake. It does not ai>pear to be common at any of tliese places.

3. Noturus flavus Rafiuesque. Found by me only in Salt Creek near Lincoln, wliere but few
examples Avere seen.

4. Ameiurus melas (Rafinesque). Platte and Elkliorn rivers at Fremont, Salt Creek at Lincoln,

Floyd River at Lemars, and in Storm and Spirit lakes. Apparently not common at any of

these places.

5. Ictalurus punctatus (Rafinesque). Channel Cal. Blue River at Crete, Platte and Elkliorn rivers

at Fremont, and Salt Creek at Lincoln. Common.
6. Ictiobus cyprinella (Cuvier & Valeuciennes). Buffalo. One small specimen taken in the Elk-

horn at Fremont.

7. Ictiobirs bubalus (Raiinesqne). SmaU-mouthed Buffalo. Abundant in Floyd River below the dam
at Sioux City. It is also found in East Okoboji Lake, where 2 or 3 small specimens were

obtained. A^ery large buffalo fish are reported from this lake, which are probably this or

the preceding species.

8. Carpiodes velifer (Rafinesque). Qii.illback. This small sucker appears to be common in Bine Ri^’er

at Crete, in the Platte and Elkhoru riA'ers, and in the Floyd RiA-er at Sioux City, below the

dam. Dorsal rays, 24 to 30; scales in the lateral line, 36 to 41; head, 3| to 4; de2ith, 24 to 3.

9. Catostoimis teres (Mitchill). Common Sucker. Aiiiiarently common in Floyd River at Lemars
and Sioux City.

10. Catostomus nigricans Le Sueur. Hog Sucker. At AVaterloo, Iowa, July 18, 1893, I examined
the contents of the live box of a man Avho snjiplies live bait to the enthusiastic local anglers

for black bass, pike, and idckerel. The box contained no fewer than 7 S 2)ecies, viz: 2 suckers

(tlie above and Moxostoma macrolepidotum duquesiiei), 3 minnows (Campostoma anomalnm,

Cliola vigilax, and Abfropis ivliipplei), and 2 darters (Etheostonia caprodes and Etheostoma evides).

All these specimens AAmi’e taken in the Cedar River at AVaterloo. (Evermauu.

)
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11. Moxostoma macrolepidottim duquesnei (Le Sueur). Common White. Sucker. Common in Blue
River at Crete, Nebr. A few specimens examined at Lemars, Iowa, from tbe Floyd River just
below the dam. Also seen among “live bait” at Waterloo, Iowa.

12. Placopliai-ynx carinatu.s Cope. Big-jaived Sucker. Very abundant in the Floyd River at Sioux
City and Lemars.

13. Campostoma anomalum (Rafiuesque). Stone-roller. A few were obtained in Floyd River at

Sioux City, but it was found in considerable numbers in College Creek at Ames. Also seen
among “live bait ” at Waterloo, Iowa. (Evermaun.)

14. Hybognatlius iiuclialis Agassiz. Abundant in the Platte River at Fremont, less so in the Elk-
horn at Fremont and Salt Creek at Lincoln. It was also found to he a common minnow in

the Floyd River at Sioux City and Lemars, and in College Creek at Ames. In individuals

2i\- inches long the intestine was 9 inches in total length.

15. Pimephales promelas Ralinesque. Blue River, Crete, Nebr.; Platte River, Fremont, Nebr.;

Elkhorn River, Fremont, Nebr.; Salt Creek, Lincoln, Nebr.; Floyd River, Sioux City and
Lemars, Iowa; College Creek, Ames, Iowa; and Storm Lake, Iowa. Abundant in all suitable

Xjlaces.

16. Pimephales notatus (Ralinesque). Found at Fremont in the Elkhorn, at Crete in Blue River, at

Sioux City and Lemars in the Floyd, and in College Creek at Ames. Common at Ames only.

17. Cliola vigilax Baird & Girard. Seen in “live bait” box at Waterloo, Iowa. (E.)

18. Notropis heterodon (Cope). Found among the weeds near the shore of Storm Lake and in

College Creek at Ames. An examination of Prof. Hay’s type of Notropis germanus, which
came from Smoky Hill River at Wallace, Ivans., shows that it belongs to this species. The
sxjecimen is in very i>oor condition.

19. Notropis caynga Meek. This minnow was found in limited numbers in Floyd River at Sioux

City and Lemars, in Storm Lake with N. heterodon, and in College Creek at Ames. At Ames
it is an abundant species.

20. Notropis delicio.sus (Girard ) . Abundant in Platte and Elkhorn rivers at Fremont, Salt Creek at

Lincoln, Blue River at Crete, and Floyd River at Sioux City and Lemars. Less common ak
Crete than elsewhere.

21. Notropis gilberti Jordan & Meek. A few individuals were found in the Floyd River at Sioux

City and Ijemars

22. Notropis topeka Gilbert. Found in Salt Creek at Lincoln, Blue River at Crete, and Floyd River

at Sioux City and Lemars. It was found in greater numbers in Salt Creek than elsewhere.

23. Notropis hudsonius (De Witt Clinton). A few specimens were obtained Ifom the Floyd River at

Sioux City, while in Spirit and the two Okoboji lakes it is by far the most abundant minnow.
At these lakes it is the iirincipal minnow used by local fisherman as live bait.

24. Notropis lutreiisis Baird &. Girard. Platte and Elkhorn rivers at Fremont, Salt Creek at

Lincoln, Blue River at Crete, and Floyd River at Sioux City and Lemars. The eastern limit

of this widely distributed s])ecies seems to be in Central Iowa, it having been fomid bj^ me in

the Des Moines River at Des Moines. Ravenna, Nebr., seems to be ne.ar the northwest limit

of its range, as it was not found in any of the streams in southwestern South Dakota. To
the southward it is an abundant fish in all suitable streams, as far at least as the Rio de los

Conchos, in Chihuahua, iMexico, where it was obtained by Mr. A. J. Woolman.
25. Notropis whipplei (Girard). A few specimens from Storm Lake. Noticed also in “ live bait”

box at Waterloo, Iowa. (E.)

26. Notropis megalops Rafiues<)ue. This sxiecies is abundant in College Creek, from which the col-

lection contains 12 young sx)ecimeu.s. These do not differ from eastern specimens, excejit that

the caudal peduncle is unusually long. This species is not common in Floyd River at Lemars

and Sioux City, and is aqiparently more numerous in the Elkhorn River at Fremont, Nebr.

No specimens were taken from other localities.

27. Notropis jejunus Forbes. This sirecies was found in the Platte and Elkhorn rivers near

Fremont, where it ax>iiears to be rather scarce..

28. Notropis dilectus (Girard). This species is also common in the Elkhorn River at Fremont,

Nebr., and less common in Floyd River at Sioux City, Iowa.

29. Pheiiacobius mirabilis (Girard). From Blue River at Crete
;
apxrarently not common.
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30. Hybopsis kentuckieiisis
(
Rafiuesque). Chub. A ft)\v specimens from the Elkhoru at Fremont.

31. Hybop,sis storerianu.s ( Kirtland). This species was found to he common in tlie Elkhorii at

Fremont, Nebr., and scarce in Floyd River at Sioux City, Iowa. No specimens were taken

from other localities.

32. Hybopsis hyostomus Giliiert. Found in Platte and Elkhorn rivers at Fremont, and Bine River

at Crete. Appareutlj" scarce in all of these places.

33. Platygobio gracilis (Richardson ). Flat-headed Minnoir. A few small s])ecimens were found in

Platte River at Fremont.

34. Semotilus atromaculatus (Mitchill). Creek Chub. Floyd River at Sionx City, scarce; more
common in College Creek at Ames.

35. Notemigonus chrysoleucus (ilitchill). Itreani. Platte River near Fremont, Floyd River at

Sionx City, College Creek at Ames, and Storm and Spirit lakes, in all of which waters this

species is common.
36. Hiodoii alosoides (Ralinesipie). Moon-eye. A few taken in Platte River at Fremont and Floyd

River at Sionx City.

37. Dorosonia cepediamim (Le Sueur). Hickory Shad. A common species in the Elkhorn River in

suitable places at Fremont, hnt less so in the Floyd River at Sioux City.

38. Percopsisguttatus Agassiz. TroutPerch. Fonndhy us only in Floyd River at Lemars and in East

Okohoji Lake, from which latter place four specimens were obtained November 2, 1892, from a

niinnott box at one of the summer hotels. Mr. H. C. Owen, proprietor of the Lake Park

House at Spirit Lake, says that this curious fish is abundant in the lakes in that vicinity and
that it is used extensively for live bait. Professor Meek, in .Tune, 1890, made special investi-

gation in East Okobpji Lake for this species, but was unable to find it. The specimens

obtained by mo vary in length I'rom to 5 inches. In Mill Creek, .a small tributary of the

Little Sioux River, which is the outlet of the Spirit Lake group. Professor Meek found

Percopsis yidtatus to be the most abundant species. In these specimens the serrations of the

preoperclo are much more pronounced than in specimens from the I.ittle Miami River, Ohio,

with which I have compared them. (Evermanu.)

39. Fundulus zebriiius .Jordan & Gilbert. Common in Storm and East Okoboji lakes. It wdll

doubtless be found to occur in all the lakes of Iowa and southern Minnesota.

40. Zygonecte.s sciadicris (Cope). Specinieus were obtained from the Platte and Elkhorn rivers at

Fremont, and 2 young individuals from Floyd River at Lemars. It seems to be very scarce at

each of these places. This species and Z. macdomddi Meek very closely resemble each other,

although the specimens so far collected show constant, but slight dilfereuces. In Z. sciadicns

the teeth in the upper jaw are in a broad band with the outer ones but little enlarged, and
their tips but slightly hooked. Dorsal raj?s, 10; anal, 11. Z. macdonaldi has the teeth of the

upper jaw in a narrower band with the outer ones considerably enlarged and decidedly

hooked. Dorsal rays, 11 or 12; anal, 13.

41. Luciuslucius (Linuajus). Pike ; Xorthern Pickerel. Found in Floyd River at Lemars and Sioux

City, where it was common
;
in Storm Lake, where it is the most abundant and most important

food and game lish; also in East and West Okoboji and Spirit lakes, in each of which it is

abundant, being second in importance only to the wall-eyed pike {Stizostedion vitreum).

42. Pomoxis sparoides (Lacepede). Calico Bass. Specimens of the calico bass were identified

at East Okoboji Lake, in which it is said to be a common species.

43. Ambloplites rupestri.'s (Rafines(pie). Goggle-eye. A few specimens were obtained at Sioux City

in Floyd River.

44. Lepomi.s cyanellus (Radnesque). Green Sinitish. Common in the ponds of the Nebraska State

dsh-hatchory at South Bend; also in Platte and Elkhoru rivers at Fremont, Floyd River at

Lemars, and in Storm Lake.

15. Lepomis humilis (Girard). Common at South Bend, Nebr., in tlic i>ouds of the State dsh-

hatchery
;
also in Platte and Elkhorn rivers at Fremont, Salt Creek near Lincoln, Floyd

River at Lemars and Sioux City, Blue River at Crete, and in Storm Lake.

46. Lepomis pallidus (Mitchill). Bine Snnjish. Found in Spirit Lake, and doubtless occurring in

the other lakes of that group.

17. Lepomis gibbosus (Liuu;eus). Common Snnjish. Specimens obtained from Spirit Lake, where
it does not aq>pear to be at all common.



138 BULLETIN OF THE UNITED STATES FISH COMMISSION.

48. Micropterus .salmoides (Lac^pede). Larfie-mouthed Black Bass. Comuiou iu the Platte and
Elkhorn rivers at Fremont, les.s so in Floyd River at Leraars and Sioux City. It is also found
iu Spirit Lake, where it is probably common.

49. Micropterus dolomieu Lacepede. SmaU-moiilhed Black Bass. Among the waters covered by
this report, the small-mouthed hlack bass was found only in Spirit Lake.

50. Btheostoma nigrum Raiinesque. Elkhorn River at Fremont, scarce; Floyd River at Lemars
and Sioux City, common; College Creek at Ames, and Storm, East Okoboji, and Spirit lakes.

It seemed most abundant in Storm Lake. A specimen was found in a minnow bucket at

Spirit Lake, where it seems to be used as live bait to some extent.

51. Etheo.stoma caprodes (Rafinesque). Log Perch. Several specimens seen in a ‘‘live bait” box
at Waterloo, Iowa, where it was called “stickleback.” (E.)

52. Btheostoma aspro (Cope A:. Jordan). Black-sided Darler. A few specimens found in Floyd River

at Sioux City.

53. Btheostoma evide.s (Jordan & Copeland). A very brilliantlj^ colored male of this beautiful

darter was noticed among the minnows in the live hox of a fisherman at Waterloo, Iowa, July

18, 1893. The nose, lower jaw, opercles, and cheeks, wore of a rich orange in color; rest of

head orange hut not so rich
;
eight broad, vertical, greenish bars on side

;
spinous dorsal jilaiu.

Several local fishermen to whom this fish was shown called it a “ stickleback,” and I learned

that this is the name which they apply to all the darters found there. (Evermann.)

54. Btheostoma cceruleum Storer. Baiiihow darler. Found only iu Storm Lake, where it is not

common.
55. Btheostoma iowee Jordan & Meek. This interesting little darter, originally described from

Iowa, was found in limited numbers in the Platte and Elkhorn, near Fremont. In the State

fish commission jiouds at South Bend, Nebr., it was found to be very abundant, tlie collection

containing 42 small specimens from that place. It rvas found in Floyd River, both at Lemars
and Sioux Citj', but did not appear to be common. We also found it in College Creek at

Ames and in Storm and Spirit lakes, 11 specimens from Ames being in the collection. An
examination of specimens from these different localities shows considerable variation in the

dorsal-fin formula. In 25 specimens from South Bend the dorsal-fin formula was as follows

:

ix-10 in 9, X-11 in 5, x-10 iu 4, ix-11 in 4, ix-9 in 2, and xi-10 in 1. Two of the siiecimeus

from Fremont give x-11, and one each A'iii-10, ix-10, and x-10. The one specimen we have

from Lemars has the dorsal viii-lO. The four siiecimens from Storm Lake give vii-10, viii-9,

viii-11, and IX-10, respectively. Of the 11 specimens from Ames four give ix-11, four ix-10,

and one each x-10, x-11, and a ii-9. Of these 46 specimens, 15 count ix-10, while the variation

in 22 others is from ix or x-10 or 11.

56. Perea flavescens (Mitchill). Piing Perch. Abundant iu Storm, East Okoboji, and Spirit lakes.

At the mouth of a small inlet near the northeast corner of Spirit Lake, about the last of June,

1890, young yellow perch were so abund.ant that they could he scoojied up by the handful.

57. Stizostedion vitreunr (Mitchill). Wall-eijed Pike. This is by far the most important and valuablb

fish of Spirit and West Okoboji lakes, where it is known as “pike.”

58. Stizostedion canadense (C. II. Smith). Sand Pike; Gray Pike. Found in Platte River at

Fremont, Floyd at Lemars and Sioux Citj^, and in Sjiirit Lake.

59. Roccus chrysops (Raflni'sque). TVhifeBass. One specimen from Storm Lake. Local fishermen

report that it is taken but rarely.

60. Aplodinotus giunniens (Rafinesque). Freshwater Dram. Common in the Elkhorn River near

Fremont.
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By DAVID S. JORDAN AND CHARLES H. GILBERT.

Clear Lake is a depression in volcanic rocks in Lake County, Cal. It is irregular

in form, about 30 miles in lengtli l»y 5 to 10 in breadth, and surrounded by mountains

of eruptive rocks belonging to the Coast Eauge. Its waters are generally very clear,

with bottom of volcanic gravel and ash. They are derived from mountain streams

and springs. The outlet of the lake. Cache Creek, flows through a wild ravine,

Grizzly Cauyon, through the mountains to the southeast, into tlie Sacramento Valley.

Here the waters sink or are lost in the tales {Jimcus)-, very rarely reaching the

Sacramento River, except by underground soakage or through tracts of tales without

distinct channels.

In a recent visit to Clear Lake, specimens of various species of fishes were

obtained, and additional specimens and information have been derived from Mr. San-

ford Parrish, of Lakeport, a gentleman interested in the natural history of the region.

The fauna is identical with that of the Sacramento River, except that the salmon of

the Sacramento can not enter Cache Creek.

1. fjiitosplienus tridentatus (Gairduer). Lamprey. Oocasioually taken, accordiug' to Mr. Parrish;

not seen hy iis.

2. Catostomus occidentalis Ayres. Saoker. Common. According to Mr. Parrish, another species

of Catostomus, known as “ mullet,” exists in the lake, with larger head and stouter body than

the common sucker.

3. Lavinia exilicauda Baird & Girard. Hitch; Chy; Silverskies (young). Very common, reaching a

length of If inches. Young silvery, with a black caudal spot.

4. Ortliodon microlepidotus (Ayres). Blackfish. The commonest fish in the lake, largely used as

food. Coloration very dark. Reaches a length of about 15 inches.

5. Leuciscus crassicauda (Baird & Girard). Chub. Generally common, according to Mr. Parrish

;

not seen hy us. Takes the hook.

6. Ptychocheilus oregoiiensis (Richardson). Chappaul or Shappaw. Very common, reaching a

weight of 15 to 20 pounds. It runs up the streams in the sjn’ing. We saw specimens speared

hy fishermen in Kelsey Creek. This species takes the hook and is often taken on a trolling

spoon. The specimens seen were unusually robust in form. Scales in lateral line, 69 in one

sx^ecimeu, 80 in another.

7. Ptychocheilu.s harfordi Jordan & Gilbert. Not seen by us. Occasionally taken, according to

Mr. Parrish. “Much smaller and darker than P. oregonensis, with smaller scales and does

not take the trolling siioon.”

8. Pogonichthys macrolepidotus (Ayres). SplUiail; “ Fresh-water Smelt.” Common, the young
(called r. argyreiosus hy Baird & Girard) especially abundant.

9. Salmo mykis.s irideus Ayres. California Brook Trout. Common in the lake and in most of its

tributaries; the ordinary form of trout characteristic of the Coast Range, varying much in

size and color in accordance with the food sujiiily and the character of the water. Siiecimens

weighing 12 pounds have been taken in Clear Lake. Mr. Parrish thinks that the young fry

remain two to three years in the streams before going down to the lake. In Kelsey Creek, a

tributary flowing in on the west side of the lake, are falls some 20 feet in height. Above
the.se falls no trout were found until after they had been jdanted there.
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10. Gasterosteus microcephalus Girard. Stickleback. .Said to he coiinuou
;
not seen by ns.

11. Archoplites interruptu.s (Girard). Perch. Poriiierly very comnion, but now becoming scarcer as-

its spawning-grounds are devastated by the carp. An excellent food-fisb, vigorous and gamy,
reacliing a weight of pounds. The destruction of this valuable fish is one of the most
unfortunate results of the ill-advised introduction of the carp into California waters.

12. Cottus gulosus (Girard). Occasionally taken; several specimens seen. The form described by
Dr. Eigenmann under tlie name of Uranidea semiscahra ceiitropleiira, from Allen Springs, a

tributary of Cache Creek, is apparently not distinct from Cottus gulosus.

13. Hysterocarpus traski Gibbons. Virijtarous Perch. Common, reaching a length of 8 inches. It

brings forth its young in May and June. The development of this singular fish could be

studied here, and may yield interesting results.

Besides these native tishes, the following- have been introduced from the streams

of the Eastern States:

14. Cyprinu.s carpio Liniueus. The Carp. Everywhere very common, burrowing into the mud among
the tules or in shallow waters, thus keeping the shoal waters roily all the time. This

species is regarded as worthless as food. It destroys the eggs of the Sacramento perch, and

also devours the VnUisneria, or water celery, on which the cauvasback and other ducks feed.

In California this species is a nuisance, without redeeming (pi.alities.

15. Ameiurus iiebulosus Le Sueur. The Catfish. Extremely abundant and destructive to the spawn
of other species. It is, however, a fair food-fish and much less objectionable than the carp.

It is tlie best fish in the lake except the Sacramento \ierch and the trout.

16. Ameiurus catus (Liniije us). The Fork-tailed Catfish. Occasionally taken with the preceding.

17. Micrppterus dolomieu Lac4p6de. Black Bass. Introduced lately
;
a very few specimens taken-



14 -NOTES ON THE FRESH-WATER SPECIES OF SAN THIS OBISPO COUNTY,

CALIFORNIA.

By DAVID STARR JORDAN.

The county of San Luis Obispo lies along the coast of California, midway between

Monterey and Santa Barbara. It is composed of two or three isolated valleys opening-

out to the sea, and surrounded on all sides by high and barren mountains. These

mountains have served as a barrier, shutting- off all access of fishes to the streams of

the region from the larger basins of the north and east. The valleys of San Luis

Obispo are traversed by clear, swift, cold streams rising in mountain springs. In these

streams very few species of fishes are found, and these few, except in one case {Agosia

nuhila), are species which have come into the fresh Avaters by Avay of the sea. None of

the characteristic types of the San Joaquin and Sacramento valleys are found in San

Luis Obispo County. This is evidently not due to any character of the Avaters, but

simply to the fact that these fishes can not reach San Luis Obispo except by descent

to the sea. The extreme paucity of species of fishes becomes a fact of some interest in

connection Avith geographic distribution. In the investigations of these streams I

received the efficient assistance of Mr. J. F. West, of Paso Eobles.

The streams examined Avere San Luis Creek, Corral de Piedra Creek, and Arroyo

Grande.

San Luis Greeh is a clear, cold, swift stream Avhich drains the valley of San Luis

Obispo. It Avas examined near Avila, AA-here it is deep and tortuous, Avith high banks

covered -with tangled Amgetation. Here the following species Avere seen:

1. Agosia nubila (Girard). lo springs amoug watercressos, rather common. A Amry widely distrib-

uted species, found in all springs of the Coast Range, northward. The California specimens

may represent a distinct subspecies, but the characters need further comparison.

2. Cottus gulosus (Girard). Abundant and large.

3. Eucyclogobius newberrii (Girard). Common in the bottom of the stream, in quiet places.

4. Gasterosteus microcephalus Girard. EAmrywhere common, especially in pools away from the

current and amoug Aveeds.

Corral de Piedra Creel; is a clear, cold brook AAdth muddy bottom, full of chara,

Avatercress, and other plants, and reduced in summer to a succession of pools. It

tioAA s into a larger stream, Pismo Creek, AA'hich in turn runs into Arroyo Grande near

its mouth on Pismo Beach. Here Avas found but one species, the stickleback. Caster-

osteus microcephalus Girard, AA^hich Avas very common.
Arroyo Grande is a large stream, clear, cold, and rather shalloAV. It runs swiftly

over a gravelly bottom. About the village of Arroyo Grande no fislies Avere seen.
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Lower down in tributary iiools and miry places were sticklebacks in abuudauce. iSTear

its mouth one sculpin was seen.

In this stream and in the others trout are occasionally taken and sometimes salmon

enter them from the sea. Lopez Creek, a mountain tributary of Arroyo Grande, is the

best-known trout stream in San Luis Obispo County. It is said by anglers that the

brook trout exist in the mountains and the salmon trout come uji from the sea and
‘‘promiscuously mix with it.” This seems another way of saying that the brook trout

(irideiis) and the salmon trout {gairdneri) are but forms or states of the same fish.

The individuals which run to the sea grow larger and are more silvery in color than

those Avhicli remain in the brooks.

The following is a list of the fishes of the streams of San Luis Obispo County so

far as recorded

:

1. Agosia nubila (Girard).

2. Salmo mykiss gairdneri (Richardson).

3. Salmo mykiss irideus (Ayres).

4. Oncorhynchus tschawytscha (Walbauiu).

5. Gasterosteus microcephalus Girard.

6. Cottus gulosus (Girard).

7. Eucyclogobius iiewberrii (Girard).

In no other stream of the United States in which an equal amount of water fiows

has so short a list been recorded.



15.-(3N THE APPLIANCES FOR COLLECTING PELAGIC ORGANISMS, WITH
SPECIAL REFERENCE TO THOSE EMPLOYED BY THE

UNITED STATES FISH COMMISSION.

By commander Z. L. TANNER, U. S. NAVY.

THE SURFACE TOW NET.

The tow net for collecting minute animal and jilant forms from tbe surface of the

sea was among the first devices of the naturalist, and the same apparatus has been

used at intermediate depths. The range was formerly confined within narrow limits,

generally not exceeding a few fathoms, and even then it was not altogether satisfac-

tory, as specimens would naturally find their way into the net while it was being

hauled to the surface, the exact depth of their habitat remaining a mystery.

The rings of surface nets in common use by the Fish Commission are of one-

fourth inch brass or iron wire, from 12 to 18 inches in diameter; the nets are generally

of silk gauze, although they may be made of cheese cloth or other suitable material.

The usual practice is to tow them with a small line either astern or over the side while

the vessel moves slowly through the Avater. Another method has been practiced suc-

cessfully on board the A for ten years, which, in combination with a submarine

electric light, has added many new species to our collections.

A ring, slightly heavier than ordinarily used with a surface net, has a shank which

is inserted into a stafit, nsuaily a bamboo pole of sufficient length. The net is of silk

bolting cloth. This device may be used at any time when the vessel is lying without

headway, or moving very slowly through the water. Its greatest achievements have

been in connection Avith the electric light. At night, preferably from one to three

hours after dark, the vessel lying broadside to the Avind and Avithout headway, an

ordinary Edison 50-candle incandescent lamp, attachetl to ai properly insulated cable,

is lowered from the lee gangway, 0 feet or more from the ship’s side, just sufficiently

to keep it submerged Avith the ordinary motions of the vessel. Slow-moving forms

which are floating on the surface, collect in large nnuibers at the water line as the

vessel sags slowly to leeward, and more active siAecies gather to feed upon them; as

soon as the light is lowered, the latter gather around it, as moths about a candle,

sometimes in great swarms, and it is then that the net reaps its richest harvests.

Surface collecting hasahvays been a marked feature in the work of tire Albatross,

and improved methods were sought from the first. The opi)ortuuities for this line of

investigation, Avithout iuterfering with other work, were unprecedented, as the net

above described could be used Avhenever the vessel was hove-to for sounding, etc., and

<the toAV net A\ms available from the time the traAvl was put over the rail until it was on
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board as’ain, from balf an hour to six or eiglit hours later. Observing this, it soon

occurred to us that something might be done to develop this field of inquiry, and
various devices were tried from time to time with greater or less success until, on the

8th of May 1885, the present form of surface tow net, devised by the writer, was first

used and became a part of the regular scientific outfit.

IMPROVED SURFACE TOW NET.

The ring is of g-inch galvanized iron, 4 feet 14 inches in diameter; the net has a

4-inch niesli, thread 24-G stow, barked, 10 feet in length, same size throughout, and
has a pocket of the same material 5 feet in length, wldch is formed by turning in a

portion of the upper end of the net, thus doubling the material for 5 feet from the ring.

A small cord is passed around the net between the parts, and is included in the turns

of the lashing which secures the net to the ring. There is a drawstring in the lower

end of the pocket.

A mosquito-net lining is secured on the lower inside portion of the net, and hangs

a foot below it. in order that it may have sufficient slack to insure the outer net taking

the strain of towing. An ordinary surface net with 12 inch hoop and a silk-gauze

bag, 20 inches in length, is suspended in the mouth of the larger net by four bridles of

small stuff secured to the ring; it is intended to collect minute forms that might pass

through the coarser material of the large net. A 24-iuch bridle with four legs is

secured at equal distance around the ring, and a 3-inch rope hitched through the bight

is used for towing.

To prepare the apjiaratus for collecting: First, lash the lower end of the lining,

place it inside of the net and lash the latter; rig out the swinging-boom, reeve the tow

rope through a block near its outer end, and bring the hauling part inboard; hitch

one end of a small guy rope to the bridle, making the other end fast to the rail. Man
the tow rope, attend the guy, lift the net carefully over the rail, keeping the ring in

hand, reduce the speed of the vessel to about 2 knots, lower the net carefully into the

water by the guy, and haul in the tow line until the ring floats at the desired depth.

The net is taken in by hauling on the guy and slacking the tow line as the ring

leaves the water. It is common practice on board the Albatross to use two of these

nets at the same time, one at each boom, whenever the vessel is engaged solely in

surface collecting.

TOW NETS FOR INTERMEDIATE DEPTHS.

The possibilities of a tow net of large size, drawn rapidly through the water for

the iiurpose of taking fish at various depths, were discussed with Prof. Baird in 1882,

and, to test the matter, a net was made under the direction of the writer, and used

for the first time on May 8, 1883.

The ring was made of 1-iuch round iron, and was 10 feet in diameter; the net,

2-inch mesh and 20 feet in length; the bridle had four legs, which were seized at equal

distances around the ring, and the steel-wire dredge rope was used as a tow line.

This apparatus was towed at various depths, from surface to bottom, at speeds

ranging from 2 to 7 knots per hour, but it failed utterly in so far as the capture of

pelagic forms was concerned; any fish which had sufficient celerity of movement to

escape a beam trawl would avoid this net. The trouble seemed to arise from its



Bull, U, S. F. C. 1894, Appliances for Collecting Pelagic Organisms. (To face page 144.) Plate 9.

Fig, I.

Sigsbee's gravitating trap for

obtaining animal forms from
intermediate depths.

Fig. 2.

Improved surface tow net.
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“firing,” for wfien used at uiglit its track could fie distinctly seen several fatlioins

fielow the surface. On one occasiou, when a school of mackerel was attacked with it

on a dark night, we could see the mass separate only a few feet in advance and then

liromptly close again in its rear, and not one was caught. The school was so dense

that it seemed impossifile to drag so large a net among them without catching one or

two at least; but after an hour or more of towing in every direction at varying speeds

from 1 to 8 knots, without the capture of a single specimen, we were impressed with

the fact that our latest invention was not a success for mackerel fishing. Slight con-

solation was afforded us at the reflection that as a crab net it would fie immense.

Surface tow nets attached to the dredge rope were used on board the Challenger

for intermediate collecting, but a knowledge of the depths at which the specimens

were secured was still lacking. The same jiractice was followed on board the Fish

Haiclc until we improved upon it by adopting wing nets, which were attached to each

end of the trawl beam, and performed the functions of collectors from surface to bot-

tom, and thence to the surface again. They were like an ordinary tow net with a

pocket added. The material Avas cheese cloth, and being much finer than any portion

of the trawl which they accompanied, they usually contained a miscellaneous col-

lection of small forms, many of which would not have been secured by any other

method in practice at that time. Of course, we had little knowledge of the depths at

which the various forms were secured. Such as were common to both wing net and
surface net were, in a general way, assigned to areas within the influence of sunlight,

while those found in the wing nets alone were allotted to depths more profound.

sigsbee’s gravitating trap.

Prof. Alexander Agassiz long felt the need of some reliable method of ascertaining

the depth at Avhich specimens were taken, and in 1880 he requested Lieutenant Com-
mander G. D. Sigsbee, U. S. Navy, to cooperate Avith him in devising the necessary

apparatus. Referring to this matter, Sigsbee says (Bulletin of the Museum of Com-
parative Zoology, Cambridge, vol. Vi, pp. 155-6) ;

It occurred to me tliat by using an apj^aratus in connection with a line and lead, paid out verti-

cally as in sounding, and by dragging vertically, instead of horizontally, as formerly, there would be

as much certainty with regard to deiiths as in the old method, and that simple mechauical devices

could be invented to satisfy the conditions of the work. * * * Oar plan is to trap tlie specimens

by giving to a cylinder, covered with gauze at the upper end and having a Hat valve at the lower end,

a rapid vertical descent between any two depths as may bo desired, the valve during such descent to

keep open, but to remain closed during the process of lowering and hauling back with the rope. An
idea of what it is intended to effect may be stated briedy thus ; Specimens are to be obtained between

the intermediate depths A and B, the former being the np2>ermost. With the apparatus in position,

there is at A the cylinder suspended from a friction clamp in such a way that the weight of the cylinder

and its frame keeps the valve closed; at B, there is a friction buffer.

Everything being ready, a small weight or messenger is sent down, which on striking the clamp
disengages the latter and also the cylinder, when messenger, clamp, and cylinder descend by their own
weight to B, with the valve open during the passage. When the cylinder frame strikes the buffer at

B, the valve is therefore closed, and is kept closed thereafter by the weight of the messenger, clamp,

aud cylinder. The friction buffer, which is 4 inches long, may be regulated on board to give as many
feetof cushioning as desired. * * It is necessary tirst, to regulate the buffer, to cushion the stox>page

of the falling weights, which are, cylinder aud frame, 33 pounds; clamp, 4 pounds; messenger, 8

pounds; total, 50 pounds. The adopted a resistance of about 80 pounds (tliis resistance being, of

course, constant during the whole movement of the buffer), it having been found that a blow of that

F. C. B. 1894—10
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force resulted in no injury to the apparatus. On the ascent the buffer must withstand not only the
weight of the 50 pounds of metal, but also the resistance which the water offers to the xiassage through
it of the several jiarts of the apparatus. Moreover, when the cylinder emerges from the water it is

full of that liquid, aud with this increased weight would overcome the stated resistance of the buffer

and force the latter downwards until the lead was reached. To meet these conditions it was not
thought advisable to increase the resistance of the buffer, which would involve a heavier blow against

the axiparatus, but a roxie-yarn seizing or stop was xdaced on the rox^e about 15 or 20 feet below the

buffer, beyond which the latter could not x'ass.

Having secured the buffer to the rope about 5 or 6 fathoms above the lead (a very heavy lead to

keexi the rope straight) and x>aid out the length of rox>e required to span the stratum to be explored

by the cylinder, the clainx> and cylinder are attached, the latter being susx^ended from the former as

follows: Therox^e having been x>laced between the two sliding chocks of the clamxi, the arm of the

eccentric tumbler is thrown up, which moves the chock M inwards; then, by means of the adjusting

screw, the chock L is pressed against the roxie, securing the clanqi in xmsition. The cylinder hangs
4 or 5 inches below the clamp, and is suxJX^orted by a looxi of soft wire which rests on the lixi of the

tumbler; the ends of the wire, being run through holes in the ux^xier part of the frame of the cylinder,

are fastened xiernianently to the outer arms of the lever I), to which the valve is screwed. It is seen

that by this method of susxiension the weight of the cylinder aud its frame is used to keexr the valve

closed while x>aying out. The cylinder should be tilled with water, xioured down through the ux>per

sieve, to maintain the valve on its seat while the cylinder is being immersed. Roxre is then imid out

slowly until the cylinder is at the desired depth, when the rox^e is stoxipered and the messenger sent

down. The messenger strikes the arm of the eccentric tumbler, throwing it down and tripping the

cylinder. The tumbler in falling relieves the x^ressure on the sliding chock M, which is then free to

recede from the roxie.

Messenger, clamxi, and cylinder fall together, the valve being held oxieu by the resistance of the

water. A current is established through the cylinder, and specimens which enter are retained by the

uXixier sieve. When the buffer is reached, the valve is closed by the xiressure against the outer arms
of the lever.

A vmry slight xiressure on the adjusting screw of the clamxi, after the chocks are bearing on the

roxie, is enough to xireveut the clamxi from sliiixiiug, but by an increased xiressure on the screw a greater

force is required to trixi the tumbler, and by this feature the arm of the tumbler is utilized to break

the force of the blow which the body of the clamxi receives from the falling messenger.

A few rings of sheet lead may be laid on the top of the clamxi aud buffer, respectively.

Nomenclature of Sigsbee’s Gravitating Trap.

A. Cylinder; coxiper.

B. Frame; wrought iron.

D. Lever.

N. Adjusting screw,

r. Eccentric tumbler.

X. Messenger.

I. I. Looxis, or fairleaders.

J. J . Rollers.

K. Frame of friction clamp.

This aiiparatus was successfully used by Prof. Agassiz on board the Blalce, but

it did not fulfill all the requirements; the strainers were fine-wire sieves, which were

somewhat destructive to the more delicate forms, it collected through a vertical area

when it was desired to exxxlore horizontally, and its limit of action was strictly con-

fined to the allotted interval on the tow line between the friction-clainji aud the bufter.

It was the best device of the time, however, aud was duly appreciated by Prof.

Agassiz.

THE CHUN-PETEBSEN INTERMEDIATE TOW NET.

The next apiiaratus to attract attention was the Chun-Petersen tow net, designed

to collect by towing horizontally at known intermediate depths. A slightly modified

form of this device was constructed for Prof. Agassiz by D. Ballauf, of Washington,

D. 0., in 1890, aud sent to the Albatross early in 1891.
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THE CHUN-PETERSEN INTERMEDIATE TOW NET.
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Describing tlie apparatus, Agassiz says (Bulletin of the Museum of Com))arative

Zoology, vol. XXIII, No. 1):

Fig. 1 shows the closed net ready to lower; fig. 2, the net opened, ready to tow at the required

dej^th; and fig. 3, the closed net on its way up. /is the metal frame protecting the propeller j). The

propeller shaft extends to the cross bar c", fitting into a socket from which it is relieved after a few

trims of the propeller, when the net is first moved horizontally, and liberates the rings of the chain h

from the bar c", and thus opens the jaws of the net, bringing the strain on the two parts of the chain

a. As soon as the propeller shaft passes beyond the crossbar c, the upper parts of the chain « are

relieved, and it then becomes the longest, and the strain comes upon the chain h, which pulls together

and closes the jaws of the net at the termination of the time of towing, and it remains closed until it

reaches the surface.

The net was -^-iiich mesh, thread 34-0 stow, barked, lined with mosquito net the

entire length, with an inner lining of silk gauze in its lower half.

The apparatus was tested on the 35th of Feliruary, 1<S91, when it was towed near

the surface, where every detail of its action could be noted, this iirecaution having

been taken merelj" as a matter of form, as our conhdence in the device was explicit.

Tt was soon apparent, however, that the propeller would not act at all under the low

speed required with the tine-mesh net of delicate material needed for our purpose, and,

increasing the speed sufflciently to work, the propeller iiroperly, the strain on the parts

was so great that no dependence could be put upon its uniform action.

THE TANNER INTERMEDIATE TOW NET, FIRST PATTERN.

This element of uncertainty being inherent in the system, we decided to abandon

it and seek for some method more direct and positive in its action, I had thought very

little of the matter, having perfect faith in the Ohun-Petersen device; but, seeing the

disappointment of Prof. Agassiz and knowing how important he considered our con-

templated exploration of intermedial depths, I set about devising an apparatus for

its accomplishment. Taking the ring and net of the Chun-Petersen apparatus, we
removed the mosquito-net lining from the upper portion of the latter, and added a

bridle having four legs of equal length which were secured around the ring in such a

manner that it would remain oi)en at all times.

The steel-wire dredge rope, which served as a tow line, was attached to the bridle

by a shackle; the lower bridle has two legs 10 feet in length attached to opposite

sides of the ring, and a 60-pound sounding shot is toggled on the bight at the lower

extremity to act as a sinker. The lower end of the net being properly secured, the

ends of the lashing are carried down to the sinker and made fast, in order to keep the

net in place while going down.

Four small brass rings are secured to the bag, at equal distances, a few inches

below the upper edge of the silk-gauze lining, ami through them is rove a soft white

tie line, which makes a complete round turn, the ends being passed through the same
ring, then rove through small metal blocks on the lower bridle, and finally secured tm
leads weighing 14 pounds each. Two tripping-lines with eyes in their upper extrem-

ities are hooked over a friction clamp on the tow rope, then rove through small eyes;

on the rim of the net, and through brass rings on the lower bridle above the metal

blocks before mentioned. The ends being hitched to the leads support their weight,

allowing the tie or draw string to hang loosely and the net to retain its natural form
while sinking and being towed.
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To use the apparatus, prepare it as in fig. 1, plate 11, lower it vertically to the proper

point, and tow it slowly through the water, veering and heaving in on the tow line in

order to maintain the desired depth, which can be determined within a few fathoms

by the dredging quadrant, an instrument in constant use on board the Albatross.

To recover it, stop and back until the tow rope is vertical, heaving in sufhcient

line during the operation to keep the net at the proper depth; then send the messenger
down to act on the friction clamp, release the tripping lines, and close the lower part

of the net as shown in fig. 0.

The net may be run up to the surface at any desired speed, the upi>er portion

taking in anything it encounters en route, while the lower i)art remains closed against

even the most minute forms.

The messenger is in two parts, which, having been i)laced around the tow rope,

are seized together with marline. It sinks at the rate of about 050 feet per minute,

and the impact can usually be distinctly felt by taking hold of the tow line.

This apparatus was used successfully to a depth of 1,700 fathoms, yet I looked

upon it as a makeshift; the heavy sinker on the lower bridle caused the net to tow at

a considerable angle, thus diminishing the useful area of the ring. An improved form

of intermediate tow net was subsequently devised by the writer, in which fully three-

fourths of the area of the ring does useful work. The apparatus is simplified, and its

action more direct and certain.

THE TANNEE INTERMEDIATE TOW NET, IMPROVED PATTERN.

This apparatus is composed of a brass frame carrying a net so arranged with

drawsti'ing, movable weights, messenger, friction clamp, and tripping lines, that the

lower part can be closed at will. Its construction may be readily understood by
reference to idate 12 and the following explanations:

A. A. Ring : I)rass pipe.

B. B. Arms: brass pipe.

C. C. C. C. Legs: brass pipe.

D. Apron: sheet brass.

E. E. E. E. Apron bolts: brass.

Tees, for arms and legs: brass.

F. F. F. F. Blocks, for drawstring: brass.

G. G. Weights for drawstring : lead.

H. Sinker: cast iron; wrought links.

I. Friction clamp: frame, brass; tum-

bler, steel.

K. Messenger: cast iron.

L. Wrench: steel.

Net: q-inch mesh.

First lining: mosquito net (for whole net).

Second lining: silk gauze (for lower half).

Guide-rings: brass.

N. Drawstring: braided cord.

O. Lashing: cod line, cotton.

M. Tripping-linos: codline, cotton or flax

General description .—Tlie ring is 2 feet 5 inches inside diameter, composed of

brass pipe Ij-g inch outside diameter, bent in a circular form, the ends joined by a

union. On the ring are four tees, two on each side, spaced 6 inches apart, and secured

in place. The half of the ring opposite the union is filled with lead, which gives it a

preponderance of about 10 pounds.

The arms are of brass pipe of the same diameter as the ring; the lower ends are

screwed into tees which move freely on the ring between those above mentioned, the

upper ends having a hinge joint held in place by the shackle pin.

The legs, four in number, are also of brass pipe, j-l of an inch outside diameter

and 5 feet 5^- inches total length, with net length (from lower side of ring to apron) 5
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Fig. 1. Fig. 2.

Tanner intermediate tow net,

ready for lowering.
Tanner interniediate tow net.

ready for hoisting.

THE TANNER INTERMEDIATE TOW NET IMPROVED PATTERN
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feet. The lap of legs over rhe apron is 4^ inches, and the upper ends screw 1 inch

into their respective tees.

The api’on is of sheet brass ^ inch thick, 18 inches in length
;
straight on the

upper edge, the lower part semicircular with a radius of 10 inches. It is secured to

the tlattened extremities of the legs by two screw bolts in each end, inch in diame-

ter and 34- inches in length. An oblong hole in tlie central upper part of the apron

is for the purpose of securing the tail of the net, in order to prevent its floating up or

becoming entangled while being lowered.

The functions of the apx’on are threefold : first, to afford rigid and secure fastenings

for the lower ends of the legs; second, by its form to aid in guiding the net down
vertically when lowering it to the prescribed depth; and finally, to give the apparatus

a tendency to take a horizontal position when towing, thus increasing the area of

collecting surface within the ring. The weights are all at or near the ring while the

net is being lowered and towed, and there is a preponderance of 40 pounds on one side

of it, so placed as to cause the apron to expose its Hat surface to the water and greatly

increase tlie tendency of the light rear end to seek the level of the more ponderous

weighted ring whenever it is moving forward.

Blocks, four in number, for operating the drawstring, are of brass, I 4 inches in

length. Two of them are secured to a pair of legs by through bolts, riveted 3 feet 4

inches above the apron; the others are seized with wire to tlie tees holding the upper

ends of the otlier pair of legs upon which the movable weights traverse.

The movable Aveights of lead, tAvo in number and Aveigiiing 30 iiounds each, are

provided to put the required tension on the draAvstring Avbeu it is desired to close the

net. They are egg-shaped, 3 inches in diameter by 7.4 inches long, and have an inch

hole through the ceuter; f-inch holes in lugs at their upper extremities furnish a

convenient method of attaching the draAvstring and tripping lines.

The sinker is of cast iron, 130 pounds weight, oblong in form, with projecting links

of wrought iron at each end, through Avhich shackles for attaching toAV net and dredge
rope pass. The sinker is used to facilitate lowering the net, and to prevent kinking

the steel dredge rope or toAv hue.

The friction clamp is composed of brass and steel, the barrel of the former metal,

the eccentric tumbler, sliding chocks, striking face, and adjusting screw of the latter.

A small steel wrench is provided to Avork the adjusting scrcAv.

The messenger is of cast iron, 9 pounds in Aveight, made in halves, with two
scores on the external surface for convenience in passing lashings. To use it, pass
the halves over the rope and take a few turns of a lashing. The hole in the messenger

is sufficiently large to alloAv it to q)ass freely OA’er splices in the dredge rope.

The net is half-inch mesh; thread 34-6 stow, barked; it is seized to the ring with

seine twine, and hangs 5 feet 6 inches in length, the same size throughout. It is

lined with mosquito netting the Avhole length, and there is an inner lining of silk gauze

extending up 3 feet 6 inches from the lower end. The outer net is intended to take

the strain in towing, the linings pressing against it on all sides, and acting simply as

collectors. The lower end of the net is closed by a cod-line lashing, which includes

the outer net and mosquito-net lining, the silk gauze or inner lining being secured

separately and placed inside of the others as an additional protection against Avear

and tear. After the outer net is securely lashed, the ends of the same lashing are

taken through the hole in the apron and knotted, lea\dng about 0 inches slack to

allow for closing the net, shrinkage, etc.
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Guide rings for drawstring, six in nnuiber, of brass i-g-incb wire and 1 inch diam-

eter, are secured to the outer net at equal distances around its surface, 2 inches below
the drawstring blocks. They are so placed, in order to give sufficient slack in the

upper ijortiou of the net to allow it to close without bringing iindue tension on the

web.

The drawstring, 13 feet long, is a braided cord ^ inch diameter, used to close the

net after towing, and before hoisting it to the surface. Cod line or any other material

of the proper size would answer the purpose, but the braided cord was selected as less

liable to kink while hanging loosely during the process of lowering and towing; it

presents a smooth surface to the net, and reduces to a minimum the wear on the web
caused by repeated opening, closing, towing, and hoisting.

Tripping hues, two in number, are of cod line, barked, 9 feet 6 inches long, with a

7-inch loop or eye on the upper end. Any material of iiroper size may be used.

To assemble the apparatus .—The ring being intact, Avith the arms lying side by side

across it, their lower ends attached to their respective tees, raise the arms and shackle

the sinker in place. Shackle the tow line, or dredge rope, to the other end of the

sinker, and susiiend the ring at a com^enient height
;
screw the legs into their respec-

tive sockets, which will be recognized by marks of a center punch, thus -h-h

: :

:

;
then place the apron in position and seciire it by the screw bolts. The movable

weights should not be remoA^ed from their legs, 4- and : . :

:

.

Seize the net to tlie ring, take one turn of the drawstring around the body of the

net through the rings, middle it, and take an overhand knot in it; then pass each end

outward through a ring, reerm them through the lower blocks, then through the upper

blocks, ami hitch to the moAmble weight through the holes in the lugs provided for the

purpose.

Hitch the ends of the tripping lines through the other holes in the lugs, place the

friction clamp on the rope, slip the loops over the lip of the tumbler, and slide the

clamp up the rope until theAveights are suspended about 4 inches below the ring; then

with the wrench provided for the purpose, tighten the adjusting screw, keeping the

tumbler elevated and pressed against the rope until the clamp grips it with sufficient

force to hold it in place. ITaving once ascertained the proper place for the clamp by
measurement it can thereafter be secured at the same joint without further attention

to the tripiAing lines, which may be hooked in place anrl the Aveights suspended as

desired by simply taking in a trifle more or less at the hitch.

The length of tripping lines, 9 feet 0 inches, Avas intended to give sufficient drift

for the weights to close the net eA^en if the tumbler failed to capsize or the loops to

unhook from it. A single weight will securely close the net if from any cause the other

fails to act.

To use the net .—Having assembled the parts as directed, and attached the tow

line, overhaul the drawstring until the net hangs entirely free from stricture; then

swing the apparatus out, taking care that it does not come in contact with the ship's

side. Bring the A^essel to a dead stop, and loAver away about 25 fathoms a minute,

until the required depth is reached
;
then move slowly ahead, veering gently on the

tow rope until enough has been paid out to maintain the net at the proper depth.

This can be done with sufficient accuracy by observing the angle of the tow line from

the vertical, and, after making allowance for the catenary, using the angle and
length of rope out as the hypotheuuse of a right-angle triangle, the depth represent-
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ing the pevpeiulicular. If the triangle is comj)lete and the net towing from 1 to 1^-

knots an hour, nothing more is required, but, should it be towing too high, more

rope or less speed will be requisite; if below the depth, less tow line or an increase

of speed will soon bring it up.

The iiractice on board the Albatross is to observe the angle of roiie constantly,

using a dredging (piadrant designed for that jmrpose, thus regulating the speed and

resultant angle, the data for the construction of the triangle being obtained from the

traverse tables in Bowditch’s f^avigation.

Having towed the net a sufficient length of time, the engines are stopped and the

rope reeled in, backing slowly, if desired, to keep the net at its proper depth. When
the line is vertical and the vessel at a standstill, send the messenger down to reverse

the eccenti’ic tumbler, release the movable weights and close the lower half of the net.

The impact of the messenger on the friction clamp can be felt by grasping the tow

rope, but this method is not always reliable below 300 fathoms; a safe practice is to

time the descent of the messenger for greater depths, allowing about 50 seconds for

each 100 fathoms.

Having closed the lower bag, steam slowly ahead and reel in at the rate of 25

fathoms a minute until the net is on board. The upper portion from the mouth to the

drawstring remaining open, will usually be found to contain an assortment of speci-

mens collected on the way up.

A few turns of a lashing should be taken around the net immediately below the

drawstring, as soon as possible after the apx>aratus reaches the deck and while it is

hanging vertically by the tow rope, to avoid the iiossibility of opening communication

with upper and lower compartments oy the accidental slackening of the drawstring.

This done, the frame should be lowered gently on deck, the lashing removed from

the tail of the net and the parts turned back, leaving the inner or silk gauze lining

exposed; remove its lashing, carefully open the bag over a pan of prepared sea water

which has been carefully strained to remove any surface forms it might have con-

tained, and finally rinse the net in it to remove minute specimens adhering to its sides

or lodged in the numerous folds.

The contents of the lower bag secured, the drawstring is removed, the upper bag
turned inside out into a tub of water, and the specimens secured by thorough rinsing,

after which the lashing is taken off and the net caretnlly washed, usually by towing

a few minutes if the vessel should be moving slowly through the water; otherwise by
washing and repeated rinsings until all trace of life is destroyed. The last rinsing

should be in fresh water, and the frame should be wiped off to prevent oxidation.

If the apparatus is to be stowed away, remove the apron, unscrew the legs, hang
the ring with net attached in a convenient place to dry. The tripping lines and the

drawstring should be hitched to arms or ring and dried. When ready to store, reeve

the drawstring in place, roll the net up snugly, and stop it with the ends of the

drawstring; remove the shackle pin and fold the arms across the ring, using the

tripping lines to hold them in place and to coniine the net as far as possible within

the ring, thus making a snug and convenient package to handle or store.
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I6-THE SALMON FISHERIES OF THE COLUMBIA RIVER BASIN.

By marshall McDONALD,
United States Commissioner of Fish and Fisheries.

U. S. Commission of Fish and Fisheries,

WasJiiiigtou, D. G,, May 31, 1894.

Hou. Adlai E. Stevenson,
President of the Senale :

Sir: Incompliance with iiistrnctions conveyed in the provisions of the Sundry
Civil Bill, which became a law August 5, 1803, I have the honor to submit a report

of investigations in the Columbia River Basin.

The first of the provisions above referred to authorized the expeuditure from

the appropriation for inquiry respecting food-fishes of |2,000, or so much thereof as

may be necessary, “lu examining the Clarke’s Fork of the Columbia River, with the

view to ascertain the obstructions which prevent the ascent of salmon up said river

to the Flathead Lake and adjacent waters.”

The second provision directed an investigation and report respecting the advisa-

bility of establishing a fish-hatching station at some suitable point in the State of

Washington, and appropriated for the same 1,000, or as much thereof as may be

uecessary.”

It was not known whether the failure of the salmon to enter the Clarke Fork of the

Columbia was due to natural obstructions preveiitiug their ascent, or was to be attrib-

uted to the extensive fishing operations prosecuted in the Lower Columbia, or possibly

to other causes to be disclosed by the proposed investigation. Again, the location of

the hatchery proposed for the State of Washington would be necessarily determined

by our ability to secure au adequate supply of spawning salmon within convenient

distance of the hatchery.

It appearing probable that the methods of the large fisheries pursued in the Lower
Columbia, if permitted to continue, would effectually iutercept the run of salmon to

the headwaters, and thus defeat the object for which tlie hatchery is proposed, it

was thought proper and expedient to institute a general investigation covering the

entire Columbia River Basin, and if conditions were disclosed threatening disaster

to these valuable and productive fisheries, to bring the matter to the attention of

Congress and the States interested in their [)rosperity.

The direction of the field investigation was intrusted to Prof. B. W, Evermann,
assistant iu the Division of Inquiry Respecting Food-Fishes, whose report is aiipended

to and constitutes an integral part of the report of the Commissioner of Fisheries.

Note,—This paper was first issued August 27, 1894, as Senate Miscellaneous Document No. 200,

Fifty-third Congress, second session.
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A very complete statistical investigation into the history, methods, apparatus,

present conditions, product, and animal value of the salmon lisheries of the Columbia
has also been made by Mr. W. A. Wilcox', under the direction of Dr. H. M. Smith,

assistant in charge of the Division of Statistics and Methods of the Fisheries, the

results of which are embodied and discussed in the report which is herewith respect-

fully submitted.

CONDITIONS DETERMINING THE SALMON PRODUCTION OP A RIVER BASIN.

There are fundamental conditions determining the salmon production of a river

basin and the nature and extent of the fisheries which may be maintained without

overtaxing the productive capacity of the river. All the species of salmon which are

the object of the fisheries are alike under the constraint of a natural law, which com-

pels them to enter the fresh waters for the purpose of spawning. Some species ascend

to a relatively short distance above tide water. Others, like the chinook, push their

migrations to the remotest sources of the rivers and tributary streams, when not pre-

vented by natural or artificial obstructions. Where the area of distribution is con-

tracted by the erection of barriers, dams, or other obstructions which the salmon can

not surmount, the iiroduction of the river is diminished pro tanto, for the reason that

the young salmon remain for some months in the waters in which they are hatched

—

they must here find their food—and consequently the extent of the feeding-grounds

open to them will be the measure of nature’s ability to repair the waste occasioned by
natural casualties and the fishing operations. If there be no contraction of the

breeding area by artificial obstructions, but, on the other hand, the times, methods,

and apparatus of the fisheries are such as to intercept or in a large measuie iirevent

the run of salmon into and up the rivers, then a serious decline in the fisheries is

inevitable.

It is possible by fish-cultural operations pursued on an adequate scale, by hatching

and planting the fry in the head waters of the Columbia and its tributary streams,

to realize the full productive capacity of the river, so long as eggs can be obtained in

sufficient numbers to furnish a basis for the extensive operations required. This

would not be possible, however, if the fishing operations in the lower river practically

excluded the salmon from the streams to which it would be necessary to have recourse

to obtain a supply of eggs. It is evident, therefore, that fish-cultural operations can

not be relied upon exclusively or chiefly to maintain the salmon supply in the Colum-

bia. The regulation of the times, methods, and apparatus of the fisheries should be

such as to assure the largest opportunity iiracticable for reproduction under natural

conditions. Artificial propagation should be invoked as an aid and not as a substitute

for reproduction under natural conditions.

THE LIMITS OF MIGRATION OF SALMON.

The limits of migration of salmon in the Columbia River basin, as determined by

impassable falls in the larger tributaries of the Columbia and their affluents, is shown

in the accompanying chart, there being no serious obstructions existing in the main

river within the limits of the United States.

The area of distribution is approximately 90,000 square miles. This immense tract

is drained by innumerable streams of clear cold water, into which the salmon enter

for the purpose of spawning and up which they ascend till their progress is stopped
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by falls or other obstrnctioris which they cannot snnnonnt. These waters furnish the

feeding-grounds of the young salmon during their early life, which is spent in the fresh

waters. Their migration seaward does not begin until they are at least a year old and

have attained a length of from 8 to 10 inches. These streams are the nurseries of

the great salmon fisheries of the lower Columbia. From each goes out every year a

colony, more or less numei ous, to swell the aggregate of young salmon necessary to

repair the waste by natural casualty and by capture.

The area of natural distribution has not as yet been very materially abridged.

Certain streams, such as the Bruneau and the Boise, have been obstructed by dams
near their mouths, but the vast extent of wa ters still accessible to salmon and

affording suitable breeding and feeding grounds, indicates that we must look to other

causes to explain any ascertaiiied deterioration in the salmon fisheries of the Columbia.

DECREASE OF SALMON IN THE HEAD ’WATERS OF THE COLUMBIA RIVER.

The investigations made by Prof. Evermanu and the parties under his direction

establish conclusively the fact that there has been a very great reduction in the num-
ber of salmon frequenting the head waters of the Columbia Fiver and its tributaries.

This decrease is more notable in the main river. In the early history of the fishery

salmon Avere found in the head AAUiters in marvelous abundance. According to the

information obtained by Prof. EA’ermann:

They were abundant in the Columbia River at Kettle Falls as late as 1878. Since then there

has been a great decrease. They have been scarce since 1882. Since 1890 there have been scarcely

any at Kettle Falls. The Mej'ers Brothers say that they have been almost unable to buy any salmon

for their own table from the Indians for three years. Certain Indians with whom we talked at Kettle

Falls said salmon were once very abundant there, but that very few are seen now. Other persons

testified to the same effect. Essentially the same information was obtained regarding the decrease of

salmon in other parts of the u[)per tributaries of the Columbia, viz: at Spokane, in both the Big and
Little Spokane rivers, and in the Snake River and its various tributaries.

Dr. O. P. Jenkins, an assistant of Prof. Evermaun, makes the following report in

reference to tbe Yakima River, Washington:

The Yakima is the main stream of tlie valley. It receives many tributaries, the main ones being

Manistash and AA^ilson creeks. The river near the city (Elleusburg) is 160 feet wide, by an average

of 10 feet deep, and flows with a velocity of 1 foot pei’ second. Temperature at 9:15 a. ni., August

21, 1893, 60'^ F.
;
water clear. Those acquainted with the facts state that formerly, up to about 1885,

salmon of three or four kinds, including the quinnat, ran up the .stream to this vallej^ and spawned m
the river in great numbers; at present very few make their appearance.

There is no reason to doubt—indeed, the fact is beyond (jnestion—that the number
of salmon noAv reaching tire head waters of streams in the Columbia River basin is

insignificant in comparison with the number which some years ago annually idsited

and spawned in these waters. It is further apparent that this decrease is not to be

attributed either to the contraction of the area accessible to them or to changed con-

ditions in the waters Avhicli would deter the salmon from entering them. AYe must
look to the great commercial fisheries prosecuted in the loAver river for an explanation

of this decrease, which portends inevitable disaster to these fisheries if the conditions

which have brought it about are permitted to continue.

The relations of the decreased number of salmon in the head waters to the devel-

opment of the commercial fisheries is brought out in a very instructive way by an
analysis of the following table:
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Summary of ihe salmon-eanniny industry of the Columbia lUver from its origin to the present time.

Tear.
Gross weiglit
of salmon
utilized.

Number of
cases

packed.
Value.

Average
value

X>er case.

1866
Founds.

260, 000 4, 000 $64, 000 $16. 00

1867 1, 170, 000 18, 000 288. 000 16. 00

1868 1, 820, 000 28, 000 392, UdO 14. 00

186!) 6, 500, 000 100, 000 1,350, 000 13.50
1870 9, 750, 000 150, 000 1,800,000 12. 00

1871 13, 000, 000 200, 000 2, 100, 000 10. 50

1872 16, 250, 000 250, 000 2, 325, 000 9. SO

1878 16, 250, 000 250. 000 2, 250, 000 9. 00

1874 22, 750, 000 350, 000 2, 625, 000 7. 50

1875 24, 375, 000 375, 000 2, 250, 000 6. 00

1876 29, 250, 000 450. 000 2, 475, 000 5. 50

1877 24, 700, 000 380, 000 2, 052, 000 5. 40

1878 29, 900. 000 460, 000 2, 300, 000 5. 00

1870 31, 200, 000 480, 000 2. 640, 000 5. 50

1880 34, 450, 000 530, 000 2, 650, 000 5. 00

Tear.
Gross weight
of salmon
utilized.

NumOer of
cases

packed.
Value.

Average
value

per case.

1881
Pounds.
35, 750, 000 5.50, (100 $2, 475, 000 $4. 50

1882 35, 184,500 541. 300 2. 600, 000 4.80
18.83 40,911,000 629, 400 3, 147, 000 5.00
1884 40, 300, 000 629, 400 2, 915, 000 4. 70
1885 35, 997, 000 553, 800 2, 500, 000 4.51
1886 29, 152, 000 448, 500 2,135, 000 4.76
1887 23, 140, 000 356, 000 2, 124, 000 5.97
1888 24,211,005 372, 477 2, 327, 981 6.25
1889 20, 685, >195 309, 885 1, 809, 820 5.84
1890 28,781,385 435, 774

398, 953
2. 407,456 5. 52

1891 26, 450, 635 2, 240, 964 5.62
1892 32, 185, 995 487, 338 2, 679, 069 5, 50
1893 24, 050, 000 370, 000 2, 107, 500 5. 70

Total

.

658,424,515 10, 098, 427 59, 029,790 5,85

Ciiiuiiiig' operations on the Columbia River began in 18GG, when 4,000 cases were

liaclced and sold at an average of $1G per case. As early as 1872 the total pack

reached 250,000 cases, tlie price per case .having declined to |9. Each succeeding

year operations were extended and reached their culmination in 1883 and 1884, when
ui)wards o4 -000,000 cases were packed each season. From this time on the catch,

declined, having reached its lowest point in 1889, the number of cases packed that,

season being 309,885, or less than half the number of cases packed in 1883 and 1884.

Up to 1888, practically the entire pack -consisted of the king or chinook salmon,

and the fishing season did not extend beyond the first of August. In 1889 the packers

began canning blnebacks and steelheads to make up the deficiency in the supply, and
extended their operations to the first of September.

DETAILED STATISTICS OF THE SALMON INDUSTRY OF THE COLUMBIA RIVER, 1889-92..

The following series of tables shows, in some detail, the extent of the salmon fishery

and canning industry of the Columbia River during the years 1889 to 1892, inclusive,

as determined by the inquiries conducted by this Commission.

The number of fishermen and shore employes connected with the salmon industry

in each of the years named is indicated in Table A:

A. — Table showing the number of persons employed in the salmon industry of the Columbia River from
1889 to 189£.

How engaged. 1889. 1890. 1891. 1892.

Oregon

:

Pisliermen 1,606 1, 648 1,929 2, 064
Shoresmen and cannery emxdoj'es 870 1,028 1, 057 1, 100

Total 2, 476 2, 712 2, 986 3, 164

TTashington

:

T'isliermen 1,535 1,510 1, 575 1,677
Shoresmen and cannery employes 594 602 654 704

Total 2,129 2, 112 2, 229 2,381

Total for river

;

rishermen 3, 141 3, 194 3, 504 3,741
Shoresmen and cannery employes 1, 464 1, 630 1, 711 1, 804

Total 4, 605 4,824 5, 215 5, 545
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The luiniber ami value of boats and apparatus aud the value of shore ijroperty

and capital eini)]oyed in the salmon tisheries of the Columbia Elver in 1889,1890,1891

and 1892 is given in Table B.

B .—Niunher and value of boats aud appara! as, and the value of shove pvopevty, and cash capital employed in

the salmon industry of the Columbia Itiver in 1SS9, 1890, 1891, and 1892.

Apparatus and capital.

1880. 1890. 1891. 1892.

No. A^alue. No. Value. No. Value. No. Value.

Oreson :

Boats 751 $99, 850 776 $104, 400 876 $120,815 998 $131, 550
Pile-drivers aud scows 21 5, 90C 23 6,300 30 8, 300 29 7, 400
Pound nets 102 72, 300 98 76, 500 140 98, 900 247 173, 400

2 1, i)00 9 1. COO 9 1, 600

Seines 7 4, 800 6 2, 700 19 11,150 12 5, 650
Gill nets 757 152. 000 760 159, 450 790 181, 265 861 190, 100

Wheels 31 120, 0,52 29 107, 552 30 108, 152 40 132, 852
Dip nets and squaw nets .. 95 475 85 425 00 300 50 250

502, 955 486, 355 455, 205 507. 805
395, OOO 58r 000 520 000 614 000

Total 1, 354, 932 1, 524, 682 1, 505, 687 1. 764, 607

Washington

:

Poats 475 60, 340 468 59, 780 534 67, 280 538 64. 895
Pile-drivers and scows 39 9, 050 37 9, 950 42 10,750 45 13, 550
Pound nets 62 48, 200 70 55, 200 98 77, 000 131 103, 400
Trap nets 2 1,400 2 1,400 2 1,400 1 700
Seines 33 18, 700 29 16, 400 30 16, 900 26 10,000
Gill nets 430 88, 775 432 89, 480 472 101,780 453 98, 130
AAGieels 9 25, 000 12 48, 500 14 45, 000 17 49, 100
Pip nets and squaw nets. . 15 75 18 90 23 115 25 125

245, 950 247, 280 321, 050 282, 800
304, 000 33li 000 332, OOO 330, 000

801,490 859, 080 973, 275 952, 700

Total for river

:

Boats 1,226 160, 190 1,244 164, ISO 1,410 188, 095 1,536 196, 445
Pile drivers aud scows 00 14, 950 60 16, 250 72 19, 050 74 20, 950
Pound nets 164 120, 500 168 131,700 238 175, 900 378 276, 800
Trap nets 4 3, 000 2 1,400 4 3,000 3 2, 300
Seines 40 23, 500 35 19, 100 49 28. 050 38 15, 650
Gill nets 1. 193 240, 775 1, 192 248, 930 1,262 283, 045 1,314 288, 230
AVheels 40 145, 052 41 150, 052 44 153, 152 57 181, 952
Dip nets and squaw nets.. 110 550 103 515 83 415 75 375

748, 905 /33 635 77 U 790 fiU.'A

699, 000 912 000 852! 000 94l! 000

Total 2, 156, 422 2, 383, 762 2, 478, 962 2, 717, 307

Comparing 1892 with 1889, Ave find increases or decreases in the number of the

different sorts of apparatus as follows

:

Aiiparatus. 1889. 1892. Increase. Decrease.

Pound nets 164
40

1, 193
40
110

378
38

1,314
57
75

214
9

Gill nets i 121
17AVheels

35
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The following tables, O, D, E, and F, show by apparatus the number, weight, and
value of each species of salmon taken in the Columbia Eiver in 1889, 1890, 1891, and
1892:

C .—Tuhle showing hg apparatus the number, weighi, and value of each species of salmon taken, hi the

Columbia Itiver in 18S9.

Apparatus aud species.

Oregon. Washington. Total.

No. Pounds. Yalue. ISTo. Pounds. Value. No. Pounds. Value.

Pound nets

:

Chinook 86, 777 2. 169, 425 $108, 469 40, 323 1,008, 075 $50, 353 127, 100 3, 177, 500 $158, 822
Blueback 83, 372 166, 860 8, 342 24, 199 120, 995 5, 904 57, 571 287, 855 14, 246
Steelhead 37, 958 379, 545 11,386 22, 460 224, 600 6, 737 00, 418 604, 145 18, 123

Total 1.58, 107 2, 715, 830 128, 197 86, 982 1, 353, 670 62, 994 245, 089 4, 009, 500 191, 191

Trap nets

:

Chinook 710 17, 750 887 2, 275 56, 875 2, 844 2, 985 74, 625 3, 731
Steelhead 440 4,400 132 803 8, 030 241 1,243 12, 430 373

Total 1, 150 22, 150 1, 019 3,078 64, 905 3, 085 4, 228 87, 055 4,104

Seines

;

Chinook 24, 752 618, 800 30, 940 63, 782 1, 594, 550 79, 727 88, 534 2, 213, 350 no, 667
Blueback 3, 500 17, 500 875 2,444 12, 225 611 5,944 29, 725 1,480
Steelhead 16, 720 167, 200 4, 816 43, 978 439, 780 13, 193 60, 698 600, 980 18, 009

[

Total 44, 972 803, 600 36, 631 no, 204 2, 046, 555 93, 531 155, 176 2, 850, 055 130, 162

Gill nets

:

Chinook 252, 044 6, 301, 325 312, 563 226, 053 5, 759, 050 281,470 478, 097 12, 060, 375 594, 033
Blueback 27, 623 139, 115 4,751 17, 218 86, 090 3,044 44, 841 225, 205 7,795
Steelliead 16, 472 164, 720 5, 090 15, 970 159, 700 4, 785 32, 442 324, 420 9, 875

Total 296, 139 6, 605,160 322, 404 259, 241 6, 004, 840 289, 299 555, 380 12, 610, 000 611, 703

Wheels

:

Chinook 15, 182 379. 550 12, 867 6,876 171,900 6, 978 22, 058 551, 450 19,845
Blueback 140, 090 700, 450 23, 090 51, 064 230, 322 9, 260 191, 154 930, 772 32, 350
Steelhead 6, 329 63, 290 2, 043 1, 4S0 14, 800 484 7,809 78, 090 2, 527
Silver 4, 500 31, ,500 630 2, 540 16, 780 .503 7,040 48, 280 1,133

Total 166. 101 1. 174, 790 38, 630 61, 960 433, 802 17, 225 228, 061 1, 608, 592 55, 855

Dip nets andsquavrnets:
Chinook 2, 291 57, 283 1,146 1,360 34, 000 510 3, 651 91, 283 1, 650
Blueback 16,910 84, 550 1,841 8, 112 40, 560 608 25. 022 125, 110 2,449
Steelhead 1, 145 11,450 229 509 5, 090 77 1,654 16, 540 306

Sih^er 5, 142 35, 994 540 3, 175 22, 225 333 8,317 58, 219 873

Total 25, 488 189, 277 3, 756 13, 156 101,875 1, 528 38, 644 291, 152 5,284

All apparatus:
Chinook 381, 756 9, 544, 133 466, 872 340, 669 8, 624, 450 421, 882 722, 425 18, 168, 583 888, 754
Blueback 221,495 1, 108, 475 38, 899 103, 037 490, 192 19, 427 324, 532 1, 598, 667 58, 326
Steelhead 79, 064 790, 605 23, 696 85, 200 852, 000 25, 517 164, 264 1, 042, 605 49,213
Silver 9, 642 67. 494 1, 170 5,715 39, 005 836 15, 357 106, 499 2, 006

Total 691, 957 11, 510, 707 530, 637 534,621 10, 005, 647 467, 662 1, 226, 578 21, 516, 354 998, 299
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D .— Table shominff by apparatus the number, weif/hi, and value of each species of salmon taken in the

Columbia Hirer in 1S90.

Apiiaratns and species.
Oregon . Washington. Total.

No. Pounds. Value. No. Pounds. Value. No. Pounds. Value.

Pound nets
Chinook 101, 099 2, 602. 475 $78, 491 71,346 1,783,659 $53, 510 175, 445 4, 386, 125 $132, 001

lilueback 50, 493 252, 465 5,048 42, 097 210, 485 4, 209 92, 590 462, 950 9, 2.57

Steelbead 51, COO 516, 000 5, 160 41, 412 414, 120 4, 140 93, 012 930, 120 9, 300

Total 206, 192 3, 370, 940 88, 699 154, 855 2, 408, 255 61, 859 361, 047 5, 779, 195 150, 558

Trap nets :

3, 629 90, 725 2,721 3, 029 90, 725 2,721
' 303 l’ 515 30 H03 1, 515 30

Steelliead 2, 979 29, 790 298 2, 979 29, 790 298

Total 6, 911 122, 030 3, 049 6,911 122, 030 3, 049

Seines

:

Chinook 10, 750 268, 750 8, 063 53, 752 1, 343, 800 41, 402 64, 502 1, 612, 550 49, 465

Blueback 2, 250 11.250 225 14, 292 71, 460 1,425 16, 542 82, 710 1,650
Steelbead 9, 013 90, 130 901 36, 701 367, 010 3,669 45, 714 457, 140 4, 570

Total 22, 013 370, 130 9. 189 104.743 1, 782, 270 46, 496 126, 758 2, 152, 400 55, 685

Gill nets:
Chinook 369, 196 9, 229, 700 288, 730 211, 675 5, 366, 675 166, 167 580, 871 14,596,375 454, 897
Blneback 81, 909 409, 545 8, 440 25, 718 138, 590 2, 884 107, 627 548, 135 11, 324
Steelhead 29, 593 295. 935 3. 819 18, 635 186, 350 2, 467 48, 228 482, 285 6, 286

Total 480, 698 9, 935, 180 300, 989 256, 028 5, 091, 615 171,518 736, 726 15, 626, 795 472, 507

Wheels :

Chinook 83, 202 2, 080, 053 62, 401 27, 972 699, 317 20, 979 111, 174 2, 779, 370 83, 380
Blneback 529, 646 2, 648, 155 79, 444 207, 298 1,036,465 30, 431 736,914 3, 684, 620 109, 875
Steelhead 71, 2B9 712, 390 16, 474 13. 801 138, 010 2,322 85, 040 850, 400 18, 796
Silver 4, 660 31,612 749 1,500 10, 500 210 6, 160 42, 112 959

Total 688, 747 5, 472, 210 159, 068 250, 571 1, 884, 292 53, 942 939, 318 7, 356, 502 213, 010

Dip nets and squawneta

:

Chinook 5, 021 125, 534 1, 958 2, 242 56, 068 841 7,263 181, 002 2, 799
Blneback 32, 748 163, 740 2, 450 7.717 38, 585 579 40, 465 202, 325 3,029
Steelhead 11, 000 110, 000 1,650 1, 402 14, 025 210 12, 402 124, 025 1, 860
Silyer 10, 180 71, 260 1,068 4, 500 31, 500 472 14, 680 102, 760 1,540

Total 58, 949 470, 534 7, 126 15, 801 140, 178 2, 102 74,810 610,712 9, 228

All apparatus ;

Chinook 572, 268 14, 306, 512 439, 643 370, 016 9, 340, 235 285, 620 942, 884 23, 646, 747 725, 263
Blneback 697, 046 3, 485. 155 95, 607 297, 425 1, 497, 100 39, 558 994, 471 4, 982, 255 135, 105
Steelhead 172, 445 1, 724. 455 28, 004 114, 930 1, 149, 305 13, 106 287, 375 2, 873, 760 41, 110
Silver 14, 840 102, 872 1,817 6, 000 42, 000 682 20, 840 144, 872 2,499

Total 1. 456, 599 19, 618, 994 565, 071 788, 971 12, 028, 640 338, 966 2, 245, 570 31, 647, 634 904, 037



160 BULLETIN OF THE UNITED STATES FISH COMMISSION.

E .—Tahle showing by apparatus the nmiibcr, weight, and value of each species of salmon taken in the

Columbia liiver in 1891.

Apparatus and species.

Oregon. "Washington. Total.

No. Pounds. Value. No. Pounds. Value. No. Pounds. Value.

Pound nets ;

Chinook 108, 983 2, 724, 575 $108, 983 94, 624 2, 365, 600 $94, 594 203, 607 5, 090, 175 $203, 577
lilueback 22, 988 114, 940 2,298 52, 164 260, 840 5, 336 75, 152 375, 780 7,634
Steelhead 51, 080 510, 800 7,029 44, 448 444, 464 6, 308 98, 528 985, 264 13,337

Total 180, 051 3, 380, 315 118,310 191, 236 3, 070, 904 106, 238 377, 287 6, 451, 219 224, 548

Trap nets

:

Chinook 630 15, 750 630 712 17, 800 712 1,342 33, 550 1,342
148 740 15 148 740 15

steelhead 786 7, 800 118 501 5, 010 75 1,287 12, 870 193

Total 1,561 24, 350 763 1, 213 22,810 787 2,777 47, 160 1, 550

Seines

:

10,489 412, 225 IG, 489 48, 596 1, 234, 900 36, 884 e.'i, 085 1 627 125 53, 373
Bliiebac-k 2, 252 li;260 225 8, 325 41,625 T221 10, 577 52, 885 1,446
Steelhead 5, 092 50, 920 919 27, 469 274, 690 5, 467 32, 561 325, 610 6, 386

857 5, 999 190 857 5, 099 190

Total 24, 090 480, 404 17, 823 84, 390 1,531,215 43 572 109, 080 2,011,619 61, 395

Gill nets:
Chinook 448, 500 11, 212, 500 447, 031 208, 633 5, 341, 525 208, 593 657, 133 16, 554, 025 655, 624
Bluehack 25, 679 131, 395 4, 102 15, 268 76, 340 . 2,589 40, 947 207, 735 6, 691
steelhead 17, 274 172, 740 3, 541 20, 581 205,815 3,468 37, 855 378, 555 7,009
Silver 285 1,995 GO 694 4, 858 145 979 6, 853 205

Total 491, 738 11, 518, 630 454, 734 245, 176 5, 628, 538 214, 795 736, 914 17, 147, 168 669, 529

vVheels

:

Chinook 23, 645 591, 153 17, 735 9, 621 240, 540 7,216 33, 266 831, 693 24, 951
Blueback 80, 004 400, 020 12, 000 36, 675 183, 375 5,502 116, 679 583, 395 17. 502
Steelhead 27, 053 270, 530 6, 675 11,536 115, 360 3,460 38, 589 385, 890 10, 135

Silver 4,920 34, 440 933 2, 730 19,110 573 7, 650 53, 5,50 1,506

Total 135, 622 1,290,143 37, 343 60, 562 558, 385 16, 751 196, 184 1, 854, 528 54, 094

Dip nets and squaw nets

:

Chinook 2, 943 73, .591 1,119 403 10, 083 151 3,346 83, 674 1,270
Elueback 30, 436 152, 182 2, 388 13,887 60,918 914 44, 323 213, 100 3, 302

Steelhead 7, 459 74, 590 1, 149 2, 016 20, 164 302 9, 475 94, 754 1,451
Silver 10, 370 72, 591 1, 089 4, 260 29, 820 447 14, 630 102, 411 1, 536

Total 51.208 372, 954 5, 745^ 20, 566 120, 985 1,814 71, 774 493, 939 7, 559

All apparatus;
Chinook 601, 190 15, 029, 794 591, 987 362, 589 9, 190, 448 348, 150 963, 779 24, 220, 242 940, 137

lilueback 161,507 810, 537 21, 028 126,319 623, 098 15, 562 287, 826 1, 433, 635 36, ,590

Steelhead 111,744 1,117,440 19,431 106, 551 1, 065, 503 19, 080 218, 295 2. 182, 943 38, 511

Silver 10, 432 115,025 2, 272 7, 684 53, 788 1,165 24, 116 168, 813 3,437

Total 890, 873 11,072, 790 634, 718 603, 143 10, 932, 837 383, 957 1, 494, 016 28, 005, 633 1, 018, 675
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F .—Table slww'nuj Inj ap2>aralus ihe tiumher, u'eiyht, ami value

Columbia lUver in 1892.

of each sjyecies of salmon taken in the

Ajiparatus and species.

Oregon. AVashiugton. Total.

No. Pounds. Value. No. Pounds. Value. No. Pounds. Value.

I’ound nets :

127, 627

99, 602

112, 661

3, 191, 675 $127. 627

10, 010
89, 852

191, 222
76, 998

2, 246, 300

956, no
$89, 852

19, 122
11,549

217, 479
290, 824

5, 537, 975

1, 454, 120

1, 896, 590

$217, 479
29, 132

28, 448

’

498! 010
1, 126, 610 16i 899 769, 980 189, 659

339, 890 4, 816, 295 154,536 358, 072 3, 972, 390 120, 523 697, 962 8, 788, 685 275, 059

Trap nets :

530 13, 250
1,200

8, 790

530 20 500 20 13,750
1,200

10, 290
240 24 240 24
879 132 150 1,500 150 1,029 282

Total 1, 649 23, 240 686 170 2, 000 170 1, 819 25, 240 856

Seines :

27, 707 689, 535
237, 735
185, 352
10, 000

20, 086
7,132
3, 707

300

27, 582
75, 031
34, 843

689, 550
375, 185

348, 430

20, 687

11, 256

6. 969

1, 379, 085
612, 920
533, 782
10, 000

41, 373

18, 388'

10, 676
300

48 347 128 878
Steelhead 18, 544

1,428
53., 387
1,428.

Total 96, 026 1, 122, 622 31,825 137, 456 1, 413, 165 38, 912 233, 482 2, 535, 787 70, 737

Gill nets

:

Chinook
Blueback
Steelhead

355, 715
94, 141

37, 043

8, 892, 870

470, 705

370, 430

355, 715
9,714

5, 866

223, 197

21, 021
33, 428

714

5, 715, 675

110, 105

334, 280
5,000

223, 167
3,303

5, 090
150

578, 912
115, 162
70,471

714

14, 608, 545
580,810
704,710

5, 000

578, 882
13,017
10, 956

150

Total 48G, 899 9, 734, 005 371, 295 278, 360 6,165, 060 231, 710 765, 259 15, 899, 065 603, 005

AYheels:
Cliinook 45, 964

314, 585
95, 654

1, 149, 115

1, 572, 923

956, 540
274, 785

34, 474
47, 187

16, 705

145, 766

45, 056

4, 872

417, 630

728, 832
12, 529

21, 865
13,517
1,023

62, 669
460, 351
140,710
44, 127

1, 506, 745

2, 301, 755

1,407, 100

308, 889

47, 003
69, 052
42, 213
9,257

28, 696
8, 234

450, 560
34, 10439, 255

495, 458 3, 953, 363 118, 591 212, 399 1, 631, 126 48, 934 707, 857 5, 584, 489 107, 525

Dip nets an'd squaw nets :

Chinook
Blueback

1.356
59,023
6, 780

33, 900
295, 109

67, 802
86, 703

,509

4, 427
1,017

1, 301

578
15, 380

2, 890
4,850

14,450
76, 900

28, 900

33, 950

217
1,154
434

1, 934

74, 403
9 670

48, 350
372. 009

96, 702
120, 653

726

5, 581
1,451
1,81112^386 510 17,236

Total 79, 545 483, 514 7,254 23, 69S 154, 200 2,315 103, 243 637, 714 9, 569

All a])paratus :

Chinook
Blueback
Steelhead
Silver

558, 899
615, 938
271, 561

53, 069

13, 970, 345

3, 075, 682
2,715, 524

371, 488

539, 541

78, 494

56, 317

9, 835

357, 934

448, 420

193, 365
10, 436

9, 084, 105

2, 247, 132

1, 933, 650

73, 054

346, 472
56, 700

37, 709
1,683

916, 833

1, 064, 358
464, 926
63, 505

23, 054, 450
5, 322, 814
4. 649,174

444, 542

886, 013
135, 194

94, 026
11,518

Total 1,499,467 20, 133, 039 684, 187 1, 010, 155 13, 337, 941 442, 564 2, 509, 622 33, 470, 980 1,126, 751

The number and location of the salmon canneries operated on the Columbia Elver
in the years 1889 to 1892 were as follows:

Location. 1889. 1890. 1891. 1892.

Oregon :

A.storia 8 8 8 8
1 1 X

Maple Dell 1 1 1 1

AVarrendale 1 1 1 1
Dalles 1 1 1 1

1 1

X

Total 12 12 12 14

Location. 1889. 1890. 1891. 1892.

Washington

:

Ilwaco 1 1 1 1

Knappton 1 1
Chiupok 1 1 1 1
Pillar Rock 1 1 1 1
Brookfield 1 1 1 1
Waterford 1 1 1 1
Eureka 1 1 1 1
Cathlamet 1 1 1 1
Bay View 1 1 1

Eagle Cliff 1 1 1 i

Total 9 9 10 10

Grand total 21 21 22 21

* This cauuery, on the ^yi]lalnetto Iviver, received its hsh from the Columbia Eiver.

T. C. B. 1894 11
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The proportion of each species of salmon in the salmon pack of the Columbia
River from 1889 to 1892 is shown in Table G:

Q(.—Table showing hi/ species the salmon pack of the Cohmhia- Biver from. 1S89 to 1892.

States and species.

1889. 1890. 1891. 1892.

C.a'sea. Value. Cases. Value. Cases. !
Value.

1

Cases, Value.

Oregon

:

140, 741

15, 979

11, C92

$844, 446

90, 628

49, 899

196, 414
.53, 351

26, 608

$1, 138, 787
268, 104

106, 432

222, 963
10,859
15, 584

$1,279,092
58, 816

62, 236

211, 631
51, 106

45, 403
4, 176

$1, 244, 500
287, 984
181, 612

20, 880

Total 168, 412 984, 973 276, 373 1,513,323 249. 406 1,400,114 315,316 1, 734, 976

Washington

:

125, 956
1.818

13, 699

755, 736
10, 423

58, 688

139, 190

3, 994
16,217

807, 300

21, 965

64, 868

130, 941
4.623

13, 980

759, 474
25, 426
55, 920

129, 636

15, 441

26, 945

751, 888
81, 925

107, 280

Total 141, 473 824, 847 159, 401 894, 133 149, 547 840, 820 172, 022 944, 093

Total lor river

:

266, 697
17, 797

25, 391

1,600,182
101, 051
108, 587

335, 604

57, 345
42, 825

1, 916, 087
290, 069
171, 300

353, 907
15,482
29, 564

2, 038, 566

84, 242
118, 156

344, 267
66, 517

72, 348
4,176

1,996, 388
372, 909

288, 892
20, 880

309, 885 1, 809, 820 435, 774 2, 407, 456 398, 953 2,240,964 487, 338 2, 679, 069

In 1893 the pack of cliiuook salmon amounted to 290,000 cases.

The extent to which the different species of salmon enter into the pack, and

the variations in the proportions during the four years covered by the figures, are

shown in the following table. It appears that in 1892 the iiercentage of chinook sal-

mon canned was less and that of each of the other species greater than in any of the

preceding years.

Percentage of each species of salmon in the salmon paclc of the Columbia Biver from 1889 to 1892.

Species. 1889. 1890. 1891. 1892.

Chinoolc
1

86. 06 77.01 88.71 70. 64

Blueback 5.74
i

13. 16 3.88 13.65
Steelhead 8.20

1

9.83 7.41 14.85
.86 .

Total

1

100.00 100.00 100. 00 100.00

In discussing the data furnished by the foregoing tables and others which will

follow, I will confine myself to the chinook salmon for the following reasons:

1. It is the most important species considered economically.

2. It is taken equally by all forms of apparatus.

3. Active fishing operations continue practically during the entire iieriod of its

sojourn in the river, and it is therefore the species Avhich would be the first to feel the

intluence of excessive fishing.

These considerations do not apply with equal force to the other species, viz, the

steelhead, the blueback, and the silverside, which are taken under similar conditions

and at present constitute about one-fourth of the entire pack.

The spawning run of the steelhead takes place before fishing operations have

begun on the river.
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The spawning- run of the silverside takes place after canning operations are

concluded for the season, wliile the small size of the blueback gives it comparative

immunity from capture by the gill nets, which take much the larger part of the king

salmon.

Keferring to Table G we find that the pack of the Chinook or king salniou ou the

Columbia Eiver in the years 1889, 1890, 1891, 1892, and 1893 was as follows:

Xo. of cases.

1889

266,697

1890

33.5,601

1891

353,907

1892

344,267

1893

290,000

Or an average of 318,095 cases ifer annum.

In the previous five years, beginning with 1881, the pack of salmon, consisting

almost entirely of chinook, was as follows

:

Xo. of cases."

1884 620,000

1885... 553,800

1886

448,500

1887

- 356,000

1888

372,477

Or an average of 470,155 cases ^fer aumrm-.

It Avill be seen that in the five years beginning in 1881, the average pack per

season was 152,000 cases in excess of the average pack of the five-year period begin-

ning in 1889. During the latter period the amount of netting in use had been greatly

increased, the fishing season extended, and the movement of the salmon into and up
the river more completely intercepted.

Undoubtedly, for the reasons above stated, the proportion of the entire run of

salmon caught was larger in the latter than in the former period of five years, which
suggests that the decrease of salmon in the latter period compared is probably larger

than is indicated by the difference in the average catch. Tliere is no reason to doubt
that this decrease is due to and inherent in the conditions under which the salmon
fisheries of the river are now prosecuted, and that it will continue progressively so

long as these conditions continue.

The lower average of the pack during the five-year period ending with 1893 is

due to conditions interfering with and limiting natural reproduction during the period

of 1881 to 1888, when access to the head waters was not im])eded to the extent it now
is by tlie fishing operations. The influence of the more effective e.xclusion of the

salmon from their breeding-grounds for the last five years is yet to be disclosed.

The seed for the harvest of the present year was sown in 1888 or 1889. What the

extent of the harvest will be depends uiion the opportunity that was afforded in these

years for the salmon to reach their spawning-grounds.

For the ensuing five years we are iiowerless to influence conditions. What the

production will be has been already determined, so far as we can influence it either by
the regulation of the fisheries or by artificial propagation. There is every reason to

apprehend that for the five years to come the average production of king salmon will

be lower even than the average for the five years just passed. This is the penalty
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tliat must be paid for the improvidence and total disregard of the conditions necessary

to maintain supply which has characterized the operations of the salmon tishermen on
the Coliniibia liiver.

ARTIFICIAL PROPAGATION OF SALMON ON THE COLUMBIA RIVER.

In 1888 the U. S. Fish Commission, by direction of Congress, established a salmon-

hatching station on the Clackamas Eiver, Oregon. The work done is given in the

following table:

Statement showing the niunber of Quinnat salmon eggs collected and fry distributed from Clackamas Station

since its organization by the TJ. S. Fish Commission to the close of the fiscal year 1893.

Fiscal year— Eggs collected.
Eggs

distributed.
Fry

distributed.

1888 89 4, 500, 000

4, 314, 000

5, 860, 000

2, 036, 000

4, 444, 000

4, 500, 000
2, 766, 475
4, 902, 000
1, 3.32, 100
4, 100, 000

1889 90 1,000,000
700, 0001890-91

1891 92
•1892-93

21, 154, 000 1, 700, 000 17, 600, 875

Note.—The frywere all deposited in the Clackamas liiver. Ihe 1,700,000 eggs were
furnished to the Oregon fish conimission and the fry produced were deposited in the
Clackamas River.

This work was undertaken on the urgent solicitation of those concerned in the

salmon fisheries of the Columbia Eiver, who realized that their fisheries were being

exhausted, and it was hoped that some compensation for the deficiency in natural

reproduction could be made by artificial stocking and breeding. It is certain that

this work has exercised some conservative inflneiice upon the catch. It is doubtful,

however, whether it has been on a snfficieutly extensive scale to compensate for the

damage resulting from the interference with natural reproduction by the operation of

the fisheries.

THE FISHING-GROUNDS.

On the accompanying charts, the locations of the fishing-grounds resorted to by
the fishermen using different kinds of apparatus are indicated, and the number and

position of the fixed appliances operated in 1892 are shown.

The fishing-grounds of the Lower Columbia extend from the mouth of the river to

Kalama. The apparatus employed consists of gill nets, pound nets, and haul seines.

The greater number of pound nets are located in Baker Baj^ on the Washington

side of the river and on the outside of Sand Island. They are not, however, confined

to this region, but are located at every point of vantage on both sides ot the river, from

the mouth up to Kalama, a distance of 80 miles.

The haul seines are located either on the shores or fiats, wherever a desirable

location can be found.

The principal region of gill-net fishing extends from the mouth of the river to

Cathlamet Bay, and covers, practically, the entire river outside of the limits of the

pound nets. Other important areas of gill-net fishing are in Cordell channel, in the

channel and back of the islands opposite Pillar Eock and Brookfield, and in the

long reach of river from Puget Island to Eagle Clift. Minor fishing operations are
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coudacted between Kalama and the Cascades, both in the river and its tributaries,

such as the Willamette, the Cowlitz, etc. The fishing operations on the Upper Colum-

bia, from the Cascades to the mouth of the Deschutes Eiver, are conducted almost

exclusively with salmon wheels, which are turned by the force of the current. These,

when properly located and operated, constitute most eflective.engines of capture.

A careful examination of the charts giving the number and location of the

different fishing ai^paratus will show how effectually the salmon are embarrassed or

intercepted in their attempts to reach their spawning-gronuds. It is not a matter of

wonder that, under existing conditions, there has been a serious deterioration in the

value of these fisheries. It is, indeed, a matter of surprise that any salmon have

been able to elude the labyrinth of nets which bar their course to the Upper Columbia.

It is hardly an exaggeration to state that the entire volume of this great river is

strained through the meshes of the innumerable nets which occupy and obstruct

every passageway to the spawning-grounds. It is ceitaiu that the continuation of

these fisheries under present conditions will eventually result in rendering them
unremuuerative. It concerns alike the whole people of the State, as rvell as those

directly interested in the fisheries, that such regulations of the times, methods, and

apparatus of these fisheries should be established and enforced as are necessary to

maintain sui)ply.

THE FISHINU SEASON.

It is a wise policy on the part of the State to encourage the largest catch that can

be permitted consistent with maintenance of supply; to impose no unnecessary embar-

rassments or restrictions upon the entei'in'ise of the fishermen, yet at the same time

to insist upon such iprotective regulations and restraints as may be found necessary

to prevent the serious impairment of an important industry by the operations of the

fishermen. The fishermen themselves, who have such imi)ortant interests at stake

and the security and profit of whose large investments depend upon the maiuteuauce

of the salmon supply, should be prompt to propose and vigilant to enforce such regu-

lations as may be necessary to this end. The nature of the protective regulations

which can be enforced with the least restraint or embarrassment to the salmon fisheries

and the canning industries is indicated by reference to the following table, showing by
months the number and weight of each species of salmon taken for canning on the

Columbia Kiver.
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Table sliowhig by months the number and weight of each species of salmon utilized for caniiing purposes

on the Columbia Biver in 18S9, 1890, 1891, and 1892.

Chinook salmon.

Tears and months.
Number

i

of fish.

1889—April.
May .

.

June .

July..

Total

.

1890—April
May
June
July
Auarust

89, 266
156, 117
168,959
301, 251

715, 596

32, 727
236. 776
252, 751
357, 183
13, 911

Total I 893,381

1891—April 82, 113
May

.

June - .

.

July
August.

Total

.

1892—April
May
June
July
August. ...

September.
October

Total

.

181, 090
223, 961
398, 217
58, 670

917, 381

55, 021

187, 192
239, 498
313, 421

81, 124

909, 556

Gross
weight.

Founds.
2, 231, 650

3, 902, 925
4, 223, 975
7, 535, 350

17, 893, 900

818, 175

5, 919, 400

6, 318, 850

8, 932, 575
348, 525

Blueback salmon.

Number
of fish.

36, 676
76,517
82, 453
36,717

232, 363

Gross
weight.

Founds.
183 380

382, 585
412, 265
183, 585

1, 161, 815

63, 180 315, 900
202,580 1,012,900
297,234 1,486,170
150, 299 I 751, 495
22, 107 110, 535

Steelhead salmon.

Number
of fish.

9,408
14, 709
62, 695
76. 166

162, 978

11, 005

22, 983
87, 567

139, 596
15, 535

22, 337, 525
|

735, 400 3, 677, 000 276, 686

2, 060, 325

4, 502, 250
5, 599, 100

9, 956, l-^S

1, 466, 750

17, 437
55, 229

83, 743

32, 389
3, 701

87, 185
276, 115
118,715
161,915
18, 505

23,584,600
! 192,199

|

962,495

1, 3'^5, 525

4, 687, 300
5,981,450
8, 585, 525
2, 103, 100

22, 738, 900

86, 149

308, 9l6
330, 558
128, 043
19,110

873, 106

132, 215

1, 541, 730

1,652, 790

610, 215

95, 550

4, 365, 530

5, 178
13, 311
52, 676
97, 900

21, 286

190, 354

10, 503

32, 795
141, 191
199, 333
52, 991
11, 293

22, 629

470, 738

Gross
weight.

Number Gross
offish, weight.

Pounds.
91, 080

117, 090

626, 950

761, 660

1, 629, 780

2, 766, 860

51, 780
133, 140
520. 760
979, 000

212, 860

1, 903, 540

105, 030
327, 950

1, 111, 910
1, 993, 330

529, 910
112, 930

226, 290

4, 707, 380

Silver salmon.

Pounds.

19, 189
33, 960

53, 455

136, 123

237, 762

371, 185

Total.

Number
of fish.

135, 350
2l7 343
311, 107

411, 137

1,110, 937

106. 912
462, 339
637, 555
617, 078

51, 583

1, 905, 107

105, 028

252, 633

360, 383

528, 536
83, 657

1, 330, 237

151, 973

529, 233

711, 2.50

670, 797

156, 225

30, 782

56, 595

2, 306, 855

Gross
weight.

Pounds.
2, 509, 110

4, 432, 600

5, 263, 190

8, 180, 595

20, 685, 495

1. 214. 125
7, 162, 130

8, 680, 690
11. 080,030

611, 110

28, 781, 385

2, 199, 290

4, 911, 535

6, 511, 575

11, 097, 120

1, 698, 115

26, 450, 635

1, 912, 800
6, 559, 980
9, 052, 180

11,219, 070

2, 728, 560
219, 353
461, 052

32, 185, 995

In 1889 tlie flsliing season extended from tlie 1st of April to tlie 31st of July.

The total catch of chinook salmon amounted to 17,893,900 pounds, 87i per cent of

this amount being taken in May, June, and July, and 12i per cent during the mouth
of April.

In 1890 the fishing extended from April 10 to August 10, inclusive, and yielded a

total product of 22,337,525 pounds of chinook salmon. Of this amount, 94J per cent

was taken in May, June, and July, and 14 per cent during April and August.

In 1891 the fishing season extended from April 10 to August 10, inclusive, the

total product of chinook salmon being 23,581,000 pounds, 85 iier cent of which was

taken iii May, June, and July, and 15 per cent in April and August.

In 1892 the total catch of chinook salmon amounted to 22,738,900 pounds, and the

fishing season extended from April 10 to August 10, and during September and

October; 85 per cent of the total catch was made in the months of May, June, and

Jnlj"; 15 ])cr cent in April and August; none in September or October.

It will be evident from the percentages given above, and by reference to the table,

that the most productive fishing operations for the pound-net and gill-net region of

the river are during the months of May, June, and July. The number of chinook salmon

taken in Ai>ril and August is relatively small, and mider conditions not so profitable,

either to the canneries or the fishermen, as those carried on during tlie months of May,

June, and July. The April run of this salmon, if allowed to pass without interruption

to the headwaters of the Columbia and its tributaries, would spawn in those waters,

and the present productive capacity of the river would be increased to such an extent

as to much more than compensate for the restrictions imposed by the prohibition of

the fishery operations during the month of April.
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Tlie August run of cliinook salmon consists of gravid fish near their spawning

time. The flesh for this reason has undergone deterioration, and if canned constitutes

an inferior j)rodiict, the sale of which will discredit the reputation which the Columbia

Kiver salmon justly hold in public estimation. None of the August run of Chinooks

probably ascends the Columbia above the Dalles. They spawn in the tributary

streams of the Lower Columbia and in the main stream between the Dalles and the

month of the river.
RECOMMENDATIONS.

Having in view the considerations above presented, there can be no doubt of the

necessity of restrictive regulations to maintain the salmon fisheries of the Columbia

Eiver. The enactment and enforcement of such regulations as may be necessary

to this end is the iirerogative of the States occupying the Columbia Kiver basin.

There is no iirecedent for the exercise by the General Government of control over

the fisheries of our interior waters, except in so far as the forms of apparatus in use

might be regarded as obstructions or impediments to navigation.

AVhether the power to regulate the fisheries of interstate and bounding territo-

rial waters is vested in the General Government or in the States is a subject which

has ])rovoked, and will continue to provoke, controversy until the respective rights

and powers of individual States and the General Government are duly ascertained and

defined by the courts of last resort. Having reference, however, to the interests of the

fisheries, there is no doubt that these interests would be best subserved by uniform

and concurrent regulations coveriug the entire region in which any special fishery is

prosecuted.

In the case of the Columbia, we find that the great market fisheries for the salmon

are prosecuted in the lower river, and the immediate evident advantage is to those

who are engaged in the capture of the salmon or in canning them for the market.

On the other hand, the nurseries for the young salmon, upon the abundance of which

depend the ijroductiveuess and profit of tlie fisheries in the lower river, are in the

remote tributaries and sources of the river in Washington, Oregon, and Idaho.

Regulations and restrictions of the net fisheries, so as to permit a reasonable

number of salmon to reach their spawuiug-ground in the ui)per rivers, and protection

of the salmon in these waters during their spawning season, in September and October,

present the conditions to be fulfilled to keep up snp])ly, so far as this can be accom-

plished by legal restraints.

To effectively restrain or regulate the net fisheries requires the concurrent action

of the States of Washington and Oregon. Effective protection to the salmon on their

spawniug-gronuds can be established only by concurrent action on the part of Wash-
ington, Oregon, and Idaho establishing a close season during the months of September
and October. Here a serious difficulty arises. On the one hand it Avill be urged by
the net fishermen of Washington and Oregon that any restraint on their operations

will be burdensome to them without any corresponding advantage, since the fish they

permit to escape their nets will be taken in the head waters to which they go before

they have had an opportunity to spawn, and so they will be subject to serious losses

and inconvenience without any compensating advantage. On the other hand, the

citizens of eastern Washington and Oregon and of remote Idaho will be reluctant to

impose any restraints on their own people in reference to the taking of salmon, for the

reason that any increase in the fishery arising thereby will inure solely to the benefit

of the fishermen between the Dalles and the mouth of the river.
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The necessity of concurrent action on the part of tlie States occupying the Colnin-

bia Ei^'er Basin, and of their cordial cooperation in measures necessary to maintain

the salmon fishery of the Columbia Eiver and to improve it, is e\ddent from a con-

sideration of the facts presented. The investigations of the U. S. Fish Commission in

the Columbia Biver Basin made under the instructions of Congress clearly indicate

that there is a serious deterioration in the product and value of the salmon fisheries

of this river; that this deterioration is to be attributed in large part, if not entirely, to

the exclusion of the salmon from their spawniug-gronnds by the operations of the net

fishermen, and that artificial propagation on an adequate scale to compensate for the

waste of the fisheries is no longer possible under existing conditions of the fisheries.

The initial step in attempting the restoration of the salmon fishery is to restrict

and regulate the net fishing. The restriction that may be put in force with the least

hardship to the fishermen is the shortening of the season of net fishing.

The use of pounds, gill nets, traps, and seines in the lower river, from the Cascades

to the mouth, should be limited strictly to the months of May, June, and July. The
wheels should not be ])ermitted to take salmon prior to the middle of May, so as to

permit the salmon which have entered tire river in April the opportunity to pass up

to the head waters. A further closed season for wheels should be established from

the 1st of August to the 10th of September, so as to irrovide for the uninterrupted

spawning of the August run of salmon. There does not at present appear sufficient

reason to prohibit the wheel fishing during the balance of September and during the

month of October. Protection for the salmon which have thus been enabled to reach

their spawning-grounds should be aftbrded by a close season during the months of

September and October, covering the streams in Washington, Oregon, and Idaho to

which the salmon resort for breeding.

Should the policy above outlined be adopted by these States and the requisite

measures to carry it into etfect be enacted and enforced, it will be possible for the U. S.

Fish Commission and the State commissions to greatl 3
^ enlarge their fish-cultural

operations, and to prosecute them under much more satisfactory and economical con-

ditions than at the present time. Until the States interested adopt measures to

restrain net fishing, so as to ]iermit a portion at least of the salmon entering the river

to ]>ass up to their spawning-gronnds, it is not deemed wise or expedient to attempt

to increase or extend the work of artificial propagation of the salmon.

All efforts will be disapjioiuting, unprofitable, and nugatorj^ so long as the fisheries .

continue under existing conditions, and I would recommend, therefore, that no further

steps be taken at present looking to the establishment of additional salmon-breeding

stations in the Columbia Eiver Basin.

Marshall McDonald,
U. is. Commissioner of Fish and Fisheries.
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A REPORT UPON INVESTIGATIONS IN THE COLUMBIA RIVER BASIN, WITH
DESCRIPTIONS OE POUR NEW SPECIES OE PISHES.

BY

CHARLES H. GILBERT, Pi-ofessor of Zoology, Leland Stanford Junior University,

AND

BARTON W. EVERMANN, Ichthyologist of the U. S. Fish Commission.

INTRODUCTION.

The investigations upon which this report is primarily based were provided for

by two items in the sundry civil bill, approved August 5, 1892. The tirst of these

items authorized the expenditure, from the apirropriation for inquiry resijecting food-

fishes, of the sum of $2,000, or so much thereof as may be necessary, “in examining

the Clarke’s Fork of the Columbia River, with the view to ascertain the obstructions

which pre\'ent the ascent of salmon in said river to the Flathead Lake and adjacent

waters.” The second item provided “ for investigation and report respecting the

advisability of establishing a hatching station at some suitable point in the State of

Washington, $1,000, or so much thereof as may be necessary.”

The purposes of these two investigations were very intimately related. Any
inquiry regarding obstructions which might interfere with the movements of salmon

in any of the tributaries of the Columbia would have a bearing upon the advisa-

bility of establishing a salmon hatchery at any point in that river basin. These two
inquiries were therefore conducted as one, and the results are presented in a single

report.

This work was begun in September, 1892, by Dr. Charles E. Gorham, engineer

and architect of the Commission, assisted by Mr. Barton A. Bean, of the U. S.

National Museum, and Mr. A. J. Woolman, teacher of science in the high school at

South Bend, Ind. Dr. Gorham died before the completion of the investigation, and

Prof. Evermann was instructed by the Commissioner to continue the work during the

summer of 1893. While carrying on these investigations he had the assistance of Drs.

Charles H. Gilbert, Olivier P. Jenkins, and W. W. Thoburn, and Mr. Cloud. Rutter, all

of Leland Stanford Junior LTniversity. The work was taken up by us at Pocatello,

Idaho, August 2, it having been determined to include an examination of the obstruc-

tions in Snake River and a preliminary study of the natural-history features of the

upper waters of the Columbia basin, with special reference to the present or former

occurrence of salmon in those streams.

169
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To exi)0(lite matters as omch as possible in tbe limited time wliicli could be given

to the work, the force was divided into two parties at Pocatello. Gilbert, Thoburn,
and Putter were instructed to go down Snake Kiver, examine the various falls in that

stream, make investigations as to the physical and natural history characteristics of

as many of the tributary streams as possible, and then carry on similar inquiries along

the Columbia from Idaho to the Lower Columbia, Evermaun and Jenkins went ui^

the Snake Eiver to Idaho Falls, where the rapids were examined, and then proceeded

to Sand Point, Idaho, where was begun the exaniination of Clarke Fork or the Pend
d’Oreille Elver, the latter being the name b^" which this river is generally known in

that region. The Pend d’Oreille Eiver Avas examined throughout the entire distance

from Sand Point to within a few miles of the international boundarj^ line. The two
parties came together at Spokane. From this point Eyermann returned east, and the

Avork Avas continued by Gilbert, Jeiddns, Thoburn, and Eutter.

Investigations were made at various points in the Lower Columbia basin, chiefly

for the purpose of selecting a site for a salmon hatchery and for gaining information

respecting the occurrence ami abundance of salmon in the various streams tributary

to the LoAver Columbia.

While carrying on the investigations regarding the obstructions to the free move-

ment of salmon in these rivers and the selection of a salmon-hatchery site, considerable

opportunities occurred for a study of the natural history of the salmon and the general

natural-history features of the Avaters of the Columbia basin. Considerable valuable

information Avas obtained regarding the former as Avell as the present distribution of

salmon in this region.

Large collections of Ashes Avere made at the Amrious places where collecting was
possible, and their study has greatly increased our knowledge of the variations in

and the geographic distribution of the fresh- avater fishes of the north Avestern United

States.

In this report Ave give (1) detailed descriptions of the Amrious streams visited by
the different members of the party; (2) a list of the species of fishes obtained in the

Columbia Eiver basin, together with a discussion of their relationships and distribu-

tion; (3) notes on the breeding colors of the AAdiitefish {Coregonus williamsoni), by

Barton A. Bean; and (4) an annotated list of the reptiles and batrachians obtained.

The time Avhich has been given to the study of the various problems pertaining

to the salmon question has been wholly inadequate to a satisfactory understanding of

the matter, and any views which we A^enture to giAm in this paper must be regarded

as tentative. An exhaustive study of the natural history of the Amrious species of

salmon and trmrt of the Columbia has neAmr been made. The investigations now in

progress will, it is confidently expected, lead to a much better understanding of the

questions iuAmlved.
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LIST OF STREAMS EXAMINED.

Tlie followiug is a classified list of tfie streams examiued, together with the dates

upon which the yarious places were visited:

Snal'e River: President Camp, ’Wyoming, August 14, 1891 (Evermann and Jenkins); Idaho Falls,

August 4 and .5 (Evermann and Jenkins); American Falls, August 5 (Gilbert)
;
Shoshone

Falls, August G (Gilbert); Trvin Falls, August 6 (Gilbert); Auger Falls, August 7 (Gilbert);

Blue Lakes, August 7 (Gilbert); Ujiper and Lower Salmon Falls, August 7 (Gilbert); Mouth

of Boise River, Caldwell, Idaho, August 8 (Gilbert, Thoburu, and Rutter); Payette, Idaho,

August 10, and Lewiston, Idaho, August 15 (Gilbert, Thohurn, and Rutter).

Ross Fork of Snake River, near Pocatello, Idaho, August 4 (jiarty).

Port Neuf River, I’ocatello, August 2 (Evermann and Rutter) and August 3 (party).

Mink Creek mar I’ocatello, Augusts (jiarty).

Little W^ood River near Shoshone, August 5 (Thohurn and Rutter).

Boise River near Caldwell, August 8 (Gilbert, Thohurn, and Rutter).

Payette River at Payette, August 9 (Gilbert, Thohurn, and Rutter).

Clearwater River near Lewiston, August 15 and 16 (Gilbert, Thohurn, and Rutter).

Potlatch Creek near Lewiston, August 16 (Gilbert, Thoburu, and Rutter).

Palouse River near Colfax, ’Washington, August 17 (Gilbert, Thoburu, and Rutter).

Grande Ronde River near La Grande, August 11 (Tholnirn).

Pataha River at Starbnek, August 14 (Gilbert, Thoburu, and Rutter).

Pend cV Oreille River: Throughout the entire distance from Albany Falls, Idaho, to Big Eddy Canon,

near the international boundary line, August 9 to 15 (Evermann and Jenkins), and from its

mouth to the international boundary, September 23 to 26, 1892 (Gorham and Beau).

Deer Lodge, Little Blackfoot, Big Blackfoot, Hell Gate, Bitter Root, Missoula, and Flathead rivers,

together with many of their tributary streams, July and August, 1891 (Evermann and Jenkins).

Flathead Lake, August 1 to 4, 1891 (Evermann and Jenkins), and September, 1892 (Gorham and
W^oolman ).

Thompson Falls, September, 1892 (Gorham, Beau, and Woolman).
Lake Pend d’ Oreille at Sand Point, Idaho, August 7 (Evermann and Jenkins).

Upper Columljia River: Kettle Falls, August 16 (Evermann and Jenkins), and at the mouth of Pend
d’Oreille River, September 23, 1892 (Gorham and Bean).

Colville River from Meyers Falls to its mouth, August 16 (Evermann and Jenkins).

Spokane River in the vicinity of Spokane, September, 1892 (Gorh.am and Bean), and August 18

to 21 (Evermann and Jenkins).

Little Spokane River below Dart’s Mill. September, 1892 (Bean), and near Dart’s Mill, August 18

(Evermann and Jenkins).

Coenr d’Alene River at IVardner, August 19, and Cceur d’Alene Lake at Cceur d’Alene, August 21

(Gilbert, Thoburu, and Rutter).

Hangman Creek near Spokane, September, 1892 (Bean), and at Tekoa, August 18 (Gilliert,

Thoburu, and Rutter).

Lower Columbia River: Pasco, W^allula, Umatilla, Dalles, Portland, and Astoria, August 11 to 27 (Rutter

and Thoburu),

W^alla Walla River near Wallula, August 23 (Thoburu and Rutter).

Mill Creek near W^alla Walla, August 14 (Thohurn and Rutter),

Umatilla River near Pendleton, Oregon, August 12 (Gilbert, Thohurn, and Rutter), and at

Umatilla, August 11 and 23 (Thohurn and Rutter).

Des Chutes River at its mouth, August 24 (Rutter).

Yakima River near North Yakima and Elleusburg, August 23 and 24 (Jenkins).

Natchess River near North Yakima, August 24 (Gilbert and Jenkins).

Cowlitz and Toutle rivers near Castle Rock, August 28 and 29 (Gilbert and Jenkins).

Newaukum River near Chehalis, August 28 (Gilbert and Jenkins).

Skookumchuck River near Ceutralia, August 27 (Gilbert and Jenkins).

Lake Washington at Seattle, June 25, 1892 (Evermann).

Snoqualmie River at Snoqualmie Falls, June 26 and 27, 1892 (Evermann).



172 BULLETIN OF THE UNITED STATES FISH COMMISSION.

INVESTIGATIONS WITH REFERENCE TO THE SELECTION OF A SITE FOR A
SALMON HATCHERY IN THE STATE OF WASHINGTON.

Every stream and every point visited was considered with regard to its fitness

for salmon hatching purposes. The majority of the places are, however, not suited

at all to such ends, and only such locations as seem to possess most or all the required

physical and biological conditions need be treated in detail in this report.

LOM'ER COLUMBIA.

There are several reasons why a salmon hatchery would be better located on some
tributary of the Lower Columbia rather than the Upper Columbia or the Snake. The
supply of salmon would be more certain and the condition of the salmon better. SO'

far as is known to us, salmon which enter the Columbia in the spring pass by the

mouths of the lower tributaries and press on higher np the stream. It is probably

these fish which arrive in the Upper Snake in the vicinity of Glen’s Ferry and Salmon
Falls ill the latter iiart of August and in September. All observers on the Ujiper

Snake agree that they arrive at this time and spawn from September 1 on to October

or November. The fish of the fall run enter the Columbia a short time only before

they are ready to spawn. So far as we now know, the most of these turn directly into

streams near the mouth of tlie river and spawn a short time after their entrance into

the Columbia.

A second point in favor of such a location for a hatchery would be, perhaps, that

the young fish when turned into the stream would stand a better chance of reaching

salt water than they would if they had the whole course of the river to traverse, during

which time they are exposed to the attacks of all their fresh-water enemies.

A third point in favor of such a location is the accessibility of various points in

Washington along the lower course of the Columbia.

Two streams were selected for examination, the Yakima River and the Cowlitz.

Both of these rise in the high mountain region of southwestern Washington-, and

receive their waters largely from the snows of Mould* Rauier, Mount Adams, and

Mount St. Helen. They run through regions very difierent in their physical charac-

teristics and in their climate. The Yakima lies to the east of the Cascade range and

runs down through a dry valley covered with sagebrush and devoid of trees, except

along the immediate vicinity of the stream itself. The summer season is very hot and

the winter correspondingly cold. So far as the character of the stream itself is con-

cerned, it seems admirably adapted for a hatchery. At North Yakima the stream is

perfectly clear, flows rapidly in an open valley over gravel and sand, and had a tem-

perature of 64° August 23. It receives an important tributary, the Natchess, 1

mile above the town. At its mouth this stream is about 75 feet wide with an average

depth of 2 feet, and with a current of feet per second. The temperature was 57^°

at 9:30 a. in. Were other conditions favorable, no better stream could be found for a

hatchery than the Natchess.

While salmon used to ascend tlie Yakima and its tributaries in large numbers,

they have greatly fallen off of late years. It is noAV v'ery doubtful whether a hatchery

located at any point on this stream could depend for spawn on the fish which ascend
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the stream itself. If it were considered desirable to ship spawn to such a hatchery,

the Natchess might be favorably considered.

In considering' the possibility of establishing a hatchery on the Yakima or its

tributaries, it should be borne in mind that the stream liows through a wide valley,

only partially under cultivation. Extensive canals are now being constructed with a

view to irrigating the entire valley. Itecent litigation seems to show that more water

has been claimed on behalf of these canals than the stream will be able to furnish.

It seems probable, therefore, that the entire supply will be withdrawn from the river

during the summer and fall.

Toutle River .—The Toutle liiver is a tributary of the Cowlitz. Near its mouth,

near Castle Rock, an excellent site for a salmon hatchei'y can be found. This is a

beautiful, clear, and cold stream, fnrnislnng an abundance of water, which is never

likely to be required for other purposes. The temperature of the water at 11 a. in.

August 27 was 59.5°. The Toutle is a natural spawning-ground for the salmon, which

still come into it in large numbers. They could be taken in the deeper pools in gill

nets, and the character of the stream is such as to permit seining. The time at our

disposal did not permit us to make a very thorough investigation of this stream and

entirely prevented our visiting the Upper Cowlitz. From what we saw, however, we
are inclined to recommend the Toutle River as being the best suited for hatchery

imrposes of any stream in Wasliington.

THE UPPER COLUMBIA.

Year Kettle Falh, Waah .—The Colville River flows into the Columbia at the town
of Kettle Falls, about 2 miles below the Kettle Falls of the Columbia. Aii abundance
of excellent water can be obtained from the Colville River, and plenty of suitable land

can probably be had for nothing, as the people there are much interested in securing

the hatchery. This site is about 2 miles from Meyers Falls, a station on the Spokane
and Northern Railroad. The only objection to it is the uncertainty of getting a suffi-

cient number of spawning saluion conveniently near.

As already stated, salmon were abundant in the Columbia at Kettle Falls as late

as 1878. Since then there has been a great decrease. They have been scarce since about

1882; since 1890 there have been scarcely any at Kettle Falls. The Meyers brothers

say they have been almost unable to buy any salmon for their own table from the

Indians for three years. Certain Indians with whom we talked at Kettle Falls said

salmon were once very abundant there, but that very few are seen now. Other
persons testified to the same effect. Essentially the same information was obtained

regarding the decrease of salmon in other parts of the upper tributai'ies of the

Columbia, viz, at Spokane, in both the Big and Little Spokane rivers, and in the

Snake River and its various tributaries.

On the Little Spohane Rirer, near Spohane., W((sh .—This river, as elsewhere stated

in this report, ijossesses all the natural conditions necessary for this purpose; and
it has the advantage of having excellent shi]>ping facilities in the numerous railroads

centering at Spokane. The uncertainty of being able to obtain spawning salmon in

sufficient numbers is, however, a fatal objection to this point, unless shipping the

eggs from the Lower Colundiia might be regarded as feasible.



174 BULLETIN OF THE UNITED STATES FISH COMMISSION.

SNAKE KIVER IN SOUTHWESTERN IDAHO.

If the station does not necessarily have to be in Washington, a very good site can

be fonud on Snake River in Idaho near Salmon Falls. Salmon seem still to ascend to

that point in considerable numbers. For detailed description of this place see below.

SUMMARY.

In summing up the facts brought out by these investigations it may be said,

first, that the absence of salmon from the Pend d’Oreille River is not necessarily due

to the presence of falls in that stream, but to other causes, chief among which is the

excessive catching of salmon in the Lower Columbia; second, that while it is true

that the salmon are shut out by falls and dams from a large area, especially in the

Upper Snake River basin, and that these limitations are increasing as the streams

become useful for irrigation and mining purposes, it is nevertheless certain that the

decrease in the salmon has been even greater and that the accessible waters suitable

for spawning purposes are still more than ample to meet present needs; and, third,

that the desirabdity of establishing another salmon hatchery at some point in the

Columbia basiu will depend largely upon the nature of the fishery legislation in the

States of Washington, Oregon, and- Idaho.

It must be understood, however, that our knowledge regarding the present abun-

dance of salmon, their relative abundance as compared with former years, and the

location and extent of their spawning-grounds, is of the most general kind. While
valuable so far as it goes, the information which we now possess upon these important

questions is chiefiy useful in indicating the nature of the investigations which must
be carried ou for several seasons before a thorough understanding of the salmon ques-

tion can be reached.

DETAILED ACCOUNT OF THE VARIOUS WATERS EXAMINED.

SXAKE RIVER.

This river has been visited by us at the following points: President Camp, near the southern

boundary of the Yellowstone Park; Idaho Falls; American Falls; Shoshone Falls
;
Twin Falls; Auger

Falls
;
Blue Lakes

;
Upper aud Lower Sahnou Falls

;
at mouth of Boise River; at Caldwell, Payette,

and Lewiston. The observations made at these various places are here given in order, beginning

with the point farthest upstream which was visited.

President Camp.—Snake River here flows through a wide meadow, grassy and open on the right side,

but covered with a heavy growth of chapparal ou the otlier. It is here a beautiful river with clear,

cold water and gi'avelly bottom. The banks in the immediate vicinity of the camp are low, not

exceeding 3 or 4 feet. In the main stream the current was pretty strong, but there are quiet nooks

aud coves where there was considerable water vegetation. The temperature of the water at 9 a. m.,

Augu.st 14, was 62.5°. Fishes were found to be abundant here, the red-horse sucker (Catostomiis

ardens), dace {Khinichthys cataractce dulcis), chubs (Leiicisciis liydroplilox and Leuciscus Uneatus), white-

fish {Coregonus william soni), cut-throat trout {Salmo myMss), and the blob (Coitus bairdi punctulatus)

being the species thus far known from the Snake River at that point.*

Idaho Falls, Idaho, August 4 and 5, lS93.—Xt this point the river has cut its channel through the

immense lava bed of that region. The banks of the stream are abrupt or vertical but broken and

jagged walls of lava, reaching in some places as many as 15 to 20 feet or more above thesurface of the

water. L.arge, detached masses of lava are frequent in the stream, and in the banks or bounding walls

are many immense potholes, by far the largest aud finest we have ever seen. The river is here con-

fined to a relatively narrow channel, through which it rushes in a series of foaming rapids. There

* See Evermann : Explorations in Montana aud Wyoming, Bull. U. S. Fish Comm, for 1891, 22.
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are many comparatively quiet nooks, however, in the broken, irregular walls, and the water is very

deep, perhaps 20 to 50 feet. While these rapids are ipiite turbulent, trout and even other species of

fishes have no trouble in ascending them. Trout (Salmo intjkiss) are common here, and in a large

race which has been cut through the lava for milling xnirposes rve obtained m.any specimens of dace,

chubs, and suckers {Catostonius ardcns).

American Falls, Idaho.—At American Falls the Snake River is about 750 feet wide and flows but

little below the general surface of the countiyy. The shores have no alirupt banks, the northern shore

only being followed by a low, roundeil bluff 100 to 200 feet high. This was apparently composed of

gravel, as no lava could be seen projecting from it. The outline of the American Falls is very irreg-

ular. Its position is determined by a basaltic ledge crossing the river. The xiositiou of the edge of

this ledge is now marked by a series of islands, between which the river flows and below which it

falls. Tins same ledge can be traced for some distance along the edge of the canon below the fiills

and is there seen to be underlaid by a layer of sandstone. At the falls, however, this seems not to be

the case, the rock being lava from top to bottom. The western end of the falls is probably 200 to 300

yards farther upstream than the eastern end. The front of the falls is located, therefore, very

obliquely to the course of the stream. They show nowhere any great vertical height, 15 feet being

probably near the maximum. In several places the falls are so broken down as to present only a

short stretch of steep rapids, with gentler rapids above and below. Below the falls the water becomes
immediately deep, but the rapids above are, at the stage of water seen, extremely shallow. On the

eastern side of the stream, esxiecially, is a long stretch of these shallow rapids, in which the water

averages not more than 6 inches deep, and it is here that the greatest obstacles to the ascent of fish

would be found. When water is high in the spring, trout are seen to pass over the falls in large

numbers, and it is probably true that even at a lower stage of water, as in the fall, fish can succeed

in iiassing this obstacle. A fishway could be made here at very little expense were it considered

desiral.)le.

The stream here, as elsewhere in Idaho, flows through a country covered with sagebrush and the

usual desert vegetation, bordered more or less thickly with willows. In the rapids at American Falls

the rocks are thickly covered with green filamentous algm, and among the rocks are found very

numerously crawfish, caddis worms, and other suitable food for fish. At American Falls the river

descends about 70 feet and enters a canon, the surface of the country remaining about the same level,

and from this point to below Sho.shoue Falls tlio stream descends deeper ami deeper into its canon by

a succession of falls and rapids. It flows here through what is known as the “ Lava Beds ” of the

Snake River, and the walls of its canon are composed of successive lava flows. But few streams find

their way into the Snake River from the mountains of the north. As will be seen from the mail, the

greater number of these on flowing down from the mountains sink into the lava and are lost. Of this

kind are Birch Creek, Little Lost River, and Big Lost River. There is thus a great stretch of country

bordering the river on the north entirely without surface water. Towards the west the Malacle or

Wood River is the first stream to find its way into the Snake from the north. The water wliich thus

sinks near the liaso of the mountains apparently reappears inside the canon of the Snake, coming out

as great springs at the base of the cliffs. The best-known of these lie between the Shoshone Falls

and Glen’s Ferry. They emerge from the loot of the cliffs often as large streams and are used to

irrigate the l)ottom lands which Ijorder the river on the north at that point.

The water of these streams is beautifully clear and cold; trout abound in them, and the smaller

minnows run up from the Snake into them. Crawfish (.Istaciis gamhelii) also are very abundant.

The temperature of the streams averages about 60'^, and they would be admirably adapted for

hatchery purposes. The salmon visit this ])art of the river in sufficient numbers to furnish roe

for hatching, and this is probably the most available point where suitable water and an abundance of

fish can be found for such a station in Idaho.

Unnamed Falls.—The next falls in the course of the stream were not visited by any member of

the party, as nothing was heard of them until we had passed that region. Thej^ seemed to be unnamed.
According to Mr. J. L. Fuller, of Bliss, Idaho, the river has a vertical fall of about 40 feet a short

distance above the mouth of Dry Creek, the latter a small stream coming in from the south, nearly

midway between American and Shoshone Falls. Mr. Fuller worked a mining claim at the mouth of

Dry Creek at one time, and is therefore well acquainted with the falls, which he states to be vertical

and impassaV)le to any kind of fish.

Shoshone and Twin Falls.—The great obstacles to the passage of salmon up the Snake are found
in Shoshone and Twin Falls, both of which are vertical and of great height. The erection of fish-
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ways to permit the passage of salmon seems wholly iinpractioablo. Both Shoshone and Twin Falls

are formed bj' layers of more compact and lighter colored lava, which the stream wears away witli

great difficulty. Shoshone Falls can be reached by a stage ride of 28 miles from the town of Shoshone,

on the line of the Union Pacific, 'i'he canon at this point is high and composed of black columnar
basalt, which rises from the river’s edge as vertical cliffs, estimated to be about 800 feet high. The
falls are said to be 210 feet high. The middle of the falls is higher upstream than either end, giving

it a somewhat horseshoe-shaped appearance, and the front of the falls is about 1,200 feet wide.

Twin Falls are I miles above Shoshone Falls and would be fully as serious an obstacle as the

latter, even if fish were able to roach their foot. An island divides the stream here into two portions,

both of which, however, fall nearly vertically a distance said to be 180 feet. On the north side of the

stream the vertical portion of the falls is somewhat lower, the upper portion having worn back to

form very strong rapids, through which no fish would be able to i>ass. We were not able to learn that

salmon reached the foot of Shoshone Falls, although it is very probable that they do so. The stream

immediately below the falls is deep and Hows at the bottom of a very steep canon, and even if the

salmon were there and spawned in the bed of the stream, it might be difficult to detect them.

Four miles below Shoshone Falls is the first of the large springs already referred to. These rise

near the northern shore of the river in what are known as Blue Lakes (see j). 177), and one of these

springs forms a largo river. The Snake Eiver at this point has widened out and flows over a succes-

sion of shallows, and has a considerable expanse of bottom lauds, which can be cultivated whenever
water can be put upon them.

Aiujer Falls .—A gentleman living at Blue Lakes is of the opinion that salmon do not come above

Anger Falls, which is found 4 miles below Blue Lakes. This was found to consist of a stretch of

very strong rapids. At Auger Falls the river runs for a distance of at least 250 yards, hemmed in

between basaltic walls, which vnxry in distance from 50 to 250 feet. As nearly as could be estimated,

the stream falls in this distance about 50 feet, the last 20 feet of which is nearly vertical. In this

entire stretch of 250 yards there is no resting-place for a fish, and the water dashes through it in

whirls and eddies in such a way as to make it doubtful whether a salmon could sustain the long-

continued effort necessary to pass the raiiids. It is, however, certain that no single stretch of these

so-called falls is insurmountable. Both salmon and sturgeon are frequently taken below Auger Falls,

but apparently not above them. At Auger Falls it was estimated that the current averaged 15 feet

a second. Marks on the rocks show that at high water the stream was at least 15 feet above the level

seen at this time.

Upper and Lower Salmon Falls.—-From Auger Falls down to Salmon Falls the valley of the Snake
widens and the cliffs become broken down and more and more rounded, as though glaciated. On
each side of the stream are found in places extensive deposits of water-worn gravel, which are washed
for gold. At the Upper Falls the stream flows over another lava ledge, the southern end of the fall

being farthest down stream, and is there broken down into rapids, which xireseiit no serious obstacle

to the ascent of the fish. This is also the case at various points along the front of the falls. The
maximum vertical descent is about 20 to 25 feet. Salmon are known to go ovmr these falls in large

numbers. Indians encamiJ yearly on the island immediately below the falls, and siiear the fish as

they pass over the ripples. Well-known spawning-beds are said to be in the river about 2 miles above

the falls, and salmon are known to ascend Salmon Creek, a tributary entering 2 or 3 miles higher up.

A white man has -been in the habit of catching salmon with a seine each year, and could obtain more
than he could find market for. It*seems evident, then, that a hatchery located near this point and

drawing water from one of the many large spring-fed streams which enter here would have no diffi-

culty in securing fish.

The Lower Salmon Falls are about 6 miles below the Upper. We are informed that a man can

descend this stretch of the stream in a small boat, although there are numerous shallow places and
short rapids. The Lower Falls are very similar to the Upper. The river at this point falls over a

lavm shelf, for the most part vertically, and with a total descent of about 20 feet. The front of the

falls is very wide, probably over a quarter of a mile, and runs obliquely, the northern end being farthest

uiistream. By far the greater part of the water falls over the southern half of the falls, so little

coming over the northern part as to prevent the ascent of fish, except, perhaps, at one point. At the

extreme southern end the falls are much lower. Here, and also near the center, the fish would

apparently have no difficulty in ascending. To sum u]i what was learned about the salmon in this

part of Snake Eiver, it is certain that they visit Glen’s Ferry and the stretch of the stream between
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tliere ami a point 2 or 3 miles above Upper Salmon Falls in large numbers, and spawn mainly in the

bed of the stream, some of them entering Salmon Creek, as before said. It is not known to ns how
far they ascend towards Auger Falls from the Upper Salmon Falls. They appear late in August, and

spawn in the bed of Snake River and the smaller tributaries from September on to November.

Snake lUv€7- below the various falls.—A short distance below Shoshone Falls, as already indicated,

the valley of the Snake changes its character. The bluff recedes, leaving the valley several miles

wide in xilaces, and becomes, at the same time, less abrupt, and the lava walls are often entirely

concealed by slopes of water- worn gravel and soil. The valley varies in width, but iireserves this

general character as far as the town of Huntington. It is along the upper part of this widened
valley that the extensive springs already mentioned are found. The first of these are at Blue Lakes.

Hero they rise in the bottom of a lake at the base of the basaltic cliffs wdiich forms the canon wall.

The outlet of this lake, after running a short distance, widens into a second very deep lake, in rvhich

the water again sinks into the lava. This water, together with a much larger supply, reappears at a

lower level as a very large spring, from vvhich flows a small river of beautifully clear blue water.

This fluds its way among the lava bowlders down a rather gentle incline to the Snake. Farther down
the valley at intervals appear other similar springs. The streams that flow from these are used to

irrigate the bottom lands, which are naturally covered with sagebrush and other desert vegetation.

On the ajiplication of water they become very fertile, raising large crops of alfalfa and other hay, of

garden vegetables, and fruit. If the suiiply of salmon were assured, these springs would offer model
sites for a hatchery. They are located from 6 to 10 miles above Bliss, Idaho, and are reached by good
roads. The most extensive of these springs empty into the lower course of the Malade or Wood River,

which empties into the Snake a short distance from Bliss.

The long stretch of the Snake River which lies between Huntington and Lewiston was not visited

by any member of the party. The stream was described to us as flowing for the greater part of this

stretch through a deep canon in which were numerous rapids. A steamer once passed through this

canon at high warer, but arrived at Lewiston so battered and broken that none has dared attempt

the ]iassage since. No falls occur along this stretch of the stream, and there is nothing that can be

considered an obstruction to salmon. But this part of the country is almost uninhabited and the

river is difficult of approach. At Lewiston and below, the stream flows again through a comparatively

open country, the cahon walls being rounded and the slopes covered for the most part by deposits of

water- worn gravel and soil. Jlr. W. M. Stockton, of Glen’s Ferry, Idaho, who has resided there

twenty-three years, says that the Snake River is usually highest in June, falls until the winter rains

set in, and is lowest in October. Salmon caught in large numbers at Glen’s Ferry; speared. The run

begins in September and lasts six weeks or two mouths. More numerous in former years than now,

but plenty wore caught last year, 1892. Indians spear tiiem, salt and dry them for winter use. They

82jawn on the gravel beds in the river at and near Glen's Ferry in water so shallow that the dorsal

fins are out of the water. Knows of no obstructions, in the river below Salmon Falls. Has heard that

Salmon Falls is an obstruction
;
does not know so. The sturgeon are caught at all seasons of the jmar

;

more numerous in summer. Has seen and caught salmon in Payette River and has seen them sjiawniug

there and in the Snake River on the ripirles. The Boise is highest in June and lowest in October.

Knows nothing definite about the redfish. Says they are a landlocked salmon. They are caught in

Payette Ijake and shiyijied to Caldwell and sold as food-fish during Sepiteuiber.

TEIBDTAKIES OF SNAKE lUVEK.

Itoss Fork of Snake Fiver.—This is a small stream flowing into the Snake above Pocatello. It was
examined on the Fort Hall Indian Reservation about 12 miles north of Pocatello. The stream there

was about 15 feet wide, 10 inches deeji, and had a very slow current—not over C inches xier second, but
somewhat swifter on the riffles. The water was somewhat muddy and the bottom of the stream was
chiefly of mud, with gravel iir some pilaces. There was an abiindauco of Fkostoo and other algoid vege-

tation in the water, and the banks were well covered with willows and small cottonwood bushes, but
no large bushes of any kind. Fishe.s, including trout, were abundant in this stream, and it was here

that the tyxies of a new sucker ( Caiostomus iwcatello) were obtained. The temiierature of the water at

1 2). m., August 4, was 72.5°, when the air in the shade was 93°.

Fort Neuf Fiver.—This stream has its rise in southeastern Idaho, on the low divide which now
separates the Salt Lake Basin from that of the I^2’P®r Snake River, and flows into the Snake a few
miles west of I’ocatello. At Pocatello this stream averages about 30 feet wide, 6 inches dee2 >, and

F. C. B. 189i 12
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flows about 1^ feet per second. There are many deep holes or pools with mud bottom, while iu the
shallower reaches the bottom is of gravel and the curreut is more swift. The banks are usually low
and of clay, with occasional rocky places. The water is rather clear and cool, the temperature being
76° at noon, August 2, 'when that of the air iu the shade was 90°. There appeared to be very little

alg;e or other water vegetation in this stream. The banks were covered with a dense growth of willows,

while back from the stream a short distance on either side are sagebrush plains.

A few dead bivalves (Marijaritana margaritifera) were found, but molluscous life seems to be rare

in this stream. Crawfish (Astacns gambelU) were found iu considerable abundance*. Not many
species of fish were found here. By far the most abundant species is Leueiscus liydroplilox, the next

most common are the western dace (Bhinichthi/s cafaractce didcis) and the chub {Leueiscus liueatus).

Suckers (Catostomus catostomus) and blobs {Coitus phUonips) were also found, the latter in consider-

able numbers. No trout were seen here, luit we were informed that they are sometimes taken in the

river near Pocatello, and that they are found rather plentifully further up the stream. The tempera-

ture and otlier characters of the water are fairly suitable for trout, and no doubt plants of such fish

would prove successful iu this river.

Mink Creek.—This is a small stream flowing into the Port Neuf about 6 miles aliove Pocatello.

Near its mouth it averages about G to 8 feet wide, 2 feet deej), and has a 2-foot current. The water

at the time of our visit was j)retty clear and the temperature 59o at noon, August 3, when that of

the air in the shade was 92°. The bed of the stream was of mud and sand iu the more quiet iiortions

and of gravel on the riffles. The banks were overhung by a heavy growth of willows. I'his is a

typical trout stream, and we found the cut-throat trout to be quite common. About the same species

of minnows and suckers which were found in the I’ort Neuf at Pocatello were also found here.

Crawfish, toads, frogs, and mussels were also obtained here.

The Port Neuf Kiver at the mouth of Mink Creek is a clear, cool stream with gravel and lime-

deposit bottom in the shallower parts and mud and sand where deeper and more quiet. The same
species of fishes were obtained here as elsewhere iu this river.

Salmon Creek.—The uppermost tributary of Snake River to which salmon have access is Salmon

Creek, emptying into the river 3 or 4 miles above the Upper Salmon Falls. This was not visited by

us, and little seems to be known about the general character of the stream. Mr. J. L. Fuller has seen

salmon iu the lower 2 or 3 miles of the stream, but does not know how far they ascend.

Malade Hirer.—The next stream is the Malade or Little Wood River, already mentioned. This

was fished near Shoshone by ilessrs. Thoburn and Rutter, August 5. Width, 25 feet; dejith, 3 feet
;

curreut, 2 feet
;
temperature-at 7 a. m. : air, 70°

;
water, 62.5°. During dry seasons the Malade becomes

dry forthe lower 40 or 50 miles of its course and is prevented from being a salmon stream by inaccessible

falls near its mouth. As seen by us iu its lower course, it runs on the surface of the country until a

point about 4 miles above its mouth. Here it leaves the surface and enters a narrow cleft iu the rocks

by a succession of falls and rapids, two of which are designated the Upper and the Lower Falls. This

cleft iu the rock soon deepens and widens into an extensive canon, which seemed to be faom 500 to

800 feet deep in its lower j>art. At the lower falls the stream descends vertically about 40 feet, shooting

out of the canon, which is here a mere cleft 20 to 30 feet wide, and falling into a deep pool at the bottom.

As Mr. Fuller stated, it looks very much like the stream out of the spout of a teakettle. During

high water the stream rises so as to obliterate tnese falls, and in the spring trout have no difficulty in

ascending from the Snake into the Upper Malade. In autumn, however, these falls are an iui|jassable

obstacle to the salmon. It is below these falls that the large springs already referred to enter the

Malade. These increase the size of the stream many times, so that even during the lowest stage of

w'ater in autumn the Lower Malade flows full—this even at times when the miper stream is entirely dry.

According to Mr. Fuller, who based his statement upon the reports of engineers, the Lower Malade at

its lowest stage is a stream averaging 7 feet deep, 72 feet wide, having a curreut 15 miles an hour. It

descends rapidly iu its lower course and would offer a fine site for a hatchery, Salmon are seen as

far as the base of the Lower Falls, i. e., 2 or 3 miles above its mouth.

Brnneau Hirer.—The next considerable trilurtary is the Bruueau, which enters from the south about

opposite the town of Mountain Home. This was not visited by any member of the 2>arty. A large

number of men were interviewed who were acquainted with the stream
;
these all agreed that it was a

natural salmon stream. Mr. Fuller has seen the salmon 82)awning in the headwaters of the Bruueau,

iu October. Recently a dam has been }»laced iu the lower course of the stream for irrigation imrposes-

The dam is without fishway, and salmon are now absolutely j)reveuted from ascending.
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Owyhee Iliver.—The Owyhee River is a large stream rising in the raountaius of Nevada and flowing

into the Snake at the boundary between Idaho and Oregon, south of Huntington, Oreg. The salmon

are said to enter this in quantity, and are well known to the miners on the headwaters of the stream.

This is a river of much importance, to which nearly all the streams of northern Nevada are tributary.

Boise River .—Examined August 8, one mile west of Caldwell, Idaho. Width, 200 to 400 feet
;
depth,

2 to 5 feet; current, 2 feet; temperature of water at 10 a. m., 66°. The bed of this stream is mostly

sandy, with occasional patches of gravel. There is a riprap dam about 2 miles above Caldwell,

belonging to the Howard Sebree Company. The lower slope of this dam is about 6 feet, and there is

no fishway.

Dr. J. B. Wright, of Caldwell, tells us that he caught salmon in the Boise, near Caldwell, in 1864,

and that they were very numerous then. In 1865 placer mining began on the Upper Boise and but

few salmon have been caught since. Occasionally he catches one in the upper waters of the Boise,

but they are very rare. He further says that salmon trout enter this river in the spring, when the

waters are high, and that he has caught them full of eggs in July in the Upper Boise. The dam
already mentioned has been in five years, but he does not think it has affected the run of fish. Dr.

Wright says that the salmon run up Snake River in September, the run lasting until the middle of

October. He has not noticed any decrease in recent years. We were also told that at Glen’s Ferry

there is a run of salmon trout in April and May.
Payette River.—Examined August 9, three-fourths of a mile southeast of Payette, Idaho, near its

mouth. Average width 360 feet; depth, 3 feet; current, IJ feet; temperature of water, 63° at5 p. m.

Water clear; bottom sand and gravel. Tlie Payette at this place is a rather shallow stream flowing

rapidly over numerous shallows and much divided by gravelly islands. It flows over sand and coarse-

waterworu gravel. The river seems to be suitable for salmon, but no one in the vicinity seemed

able to give ns any notes of value as to their occurrence.

Salmon River.—This is, except the Snake, the largest and most important but certainly the

least known river of Idaho. It has its headwaters in the mountains forming the divide between
Montana and Idaho, and enters the Snake where the latter is passing through its deep canon, near the

northeast corner of Oregon. We were informed that the lower course of the Salmon River itself is

through a deep narrow canon, which renders it difficult of access. It is claimed that salmon still

ascend this stream in large numbers, and spawn in all the little creeks high in the mountains. Little,

however, is known with certainty regarding the salmon or other fishes of this stream.

Clearwater River.—Examined August 15 and 16 at various points from its mouth to 5 to 7-J- miles

above Lewiston, Idaho, to the mouth of Potlatch Creek. It is there a clear, cold stream flowing over

very large round bowlders. This kind of bottom makes it almost impossible to use a net, and salmon

could not be obtained by this method if the stream were otherwise suitable for a hatchery. The tem-

perature of the water was 83.5° when the air was 83.5° at 4 p. m., and 63.5° when the air was 63° at 10

a. m. As in all of these larger, clear, cold streams, we found fishes very scarce. The smaller minnows
and suckers could be obtained only at the rate of two or three to a haul. Fish may be more abundant
in the deei)er parts of the stream, or the numbers may V)e kept down by the trout, which could easily

pursue the smaller fishes in the clear water.

Potlatch Creek.—This is a small stream flowing into the Clearwater, near Lewiston. It was
examined August 16 near its mouth.

Palou.se River.—This is a considerable stream rising in western Idaho and flowing westward
through southeastern Washington to the Snake River north of Walla Walla about 45 miles. It was
examined near Colfax, Wa.sh., August 17, At this place the stream was quite low, being reduced to

pools. Temjierature of water 74°.

Grande Ronde River .—This river rises in eastern Oregon, flows northeast, and joins Snake River

near the forty-sixth i^arallel. It was examined near La Grande August 11. According to Mr. J. B.

Foley, of La Grande, salmon are very numerous in this river in September and October, coming as far

as the dam 1 mile above La Grande. They try to jump this, but do not succeed. They are speared

in large numbers by the Indians and boys, but are so worn and cut up by their trip up the river that

they are of little value as food-fish. The dam is of logs with two 4-foot stei>s on the lower side, and
has no fishway. There are no dams below—that is, between La Grande and the Snake River. Plenty

of salmon trout come in the spring in April and May. These can get over the dam in high water.

Water lowest in Airgust and September. There is placer mining in the upper qiarts of the river, and
the water is milky. Trout are plentiful at Meacham, in the upirer Grande Ronde River, and in the

side streams.
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Pataha River .—This stream was examined at Starhuck Arigust 14. Temperature at 4 p. m., 68'^;

air, 66°. Width, 50 feet; depth, 1 foot; current, 2 feet. The Pataha is of some importance and is

well supplied with the common iishes of the region.

Pend d'Oreiile River .—There are two important lakes which are drained hy this river—Flathead

Lake, in Moiitaim, and Lake Pend d’Oreiile, which is in Idaho, near the Washington State line.

Examination.s were made at Flathead Lake* in 1891 by Evermaun and .Jenkins, and in 1892 by Gorham
and Woolman, who found the '‘falls” in Flathead River near the outlet of Flathead Lake to consist

simply of a series of rapids, which do not interfere in the least with the free movements of fish. From
this iioint down Flathead River possesses no falls or obstructions of any kind, and there is none in

Clarke Fork until near Lake Pend d’Oreille.t

Not far above Lake Pend d'Oreiile, in Clarke Fork proper, and near a station on the Northern
Pacific called Thompson Falls, are some small rapids which are no more serious than are those in

Flathead River. This is according to Dr. Gorham and Mr. Woolman. We did not deem it necessary

to revisit these two places, as Dr. Gorham’s notes and the information which we gained through

conversations with a number of persons who were familiar with that part of the river convinced us

that there are no obstructions of any importance above Lake Pend d'Oreiile.

We examined this river pretty carefully from the outlet of Lake Pend d’Oreiile to near its mouth,

or where it joins the Columbia just across the British Columbia line. While that portion of the river

above Lake Pend d'Oreiile is still spoken of as Clarke Fork, the portion below Lake Pend d’Oreiile

is, ill that region, known only as the Pend d’Oreiile River. From Sand Point, Idaho, which is at the

outlet of Lake Pend d’Oreiile, to the Washington line is about 25 miles. In this portion of the river

there is only one fall or rapid, and that is Albany Falls, sometimes known as Villard Falls or

Seuiaiiuoteen Falls. These falls are about 1-|- miles above the little town of Newport, Idaho. The
falls are divided by a small, rocky island, upon which is built one of the piers of the railroad bridge

which is used by the Great Northern in crossing the river at this place.

The relative position of the bridge and the falls is shown in the above diagram.

These falls are scarcely more than pretty steep rapids and would not interfere at all wit’u the

ascent of salmon. The iiart to the loft of the islands (going down stream) is just above the bridge.

*For information concerning the upper waters of this system see Evermaun, in Bull. U. S. Fish
Commission for 1891, pp. 1-90.

tin 1883 Mr. Livingston Stone, under the direction of the U. S. Commissioner of Fish and Fish-

eries, made an extended exjiloration of Clarke Fork and the Columbia River with reference to the
selection of a suitable site for a salmon-breeding station. In Mr. Stone’s interesting report (Report
U. S. Fish Comm, for 1883, 237-255) is given much valuable information regarding the upper portion
of Clarke Fork and the Big and Little Spokane rivers. He found, what our own inquiries confirm,

that salmon never reach Lake Pend d’Oreiile, but thought they were jirobably kept back by the falls

at the mouth of the Pend d’Oreiile.
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At tlie time of our visit (August 9) tlio total descent was probal)ly 10 feet, but as a rapid, not in a ver-

tical fall. During low water the descent would be somewhat greater. The fall on the right side is of

the same character and presents no greater difficulties.

Just below Albany Falls the river is perhaps 1,000 feet wide and 20 to 30 feet deep in the channel.

The stream was up, however, at this time, and would probably fall at least 10 feet before reaching low-

water mark, according to the captain of the Dora, a small steamer which makes irregular trips between

Newport and the head of Box Canoii. On August 9 we took this steamer and went down the river

to Box Canon, a distance of about 60 miles, although the steamerpeople call it 80 miles. Throughout

this distance the Penil d’Oreille'is a beautiful, clear stream, with a good strong current, and varying

in width from 500 to 1,000 feet.

ISox Canon is a narrow gorge about 1-J- miles long. The walls are rpiite close together and the river

rushes through the narrow passage with a very strong current. There is, however, no fall in the

canon and small boats ha,ve on several occasions been taken through withour injury. There is nothing

here to stop the ascent of salmon.

2felaline Falls .—These falls are just below the Metaline mining camp, or 7 miles below the foot of

Box Canon. The river between Box Canon and Metaline Falls has a good strong current, Imt no falls

or rapids. The falls are over a ledge of limestone, through which the river has cart, and are the largest

and most important of any found in this river. The total fall is perhaps as much as 30 feet, but it

is in a series of rapids, there Ireing no vertical drop at all. The stream is here inclosed between high

rocky walls and is very turbulent for some distance. Salmon could proba.blj^ ascend these falls with-

out much dil'fioulty. little blasting near the loft (west) wall would make it still easier for fish to

get up. Just above IMetaline Falls, Sullivan Creek Hows into the Pond d'Oreille from the right bank.

From Jletalino wo walked down the river about 14 miles farther, on August 10, to the head of

what is known as the Big Eddy Canon. This canon is about Smiles long and is rpiito narrow, the

limestone walls being so close together that in one place a fallen tree lies across from one wall to the

other. The river rushes through this canon with great fury, but there are no falls, and we do not

believe that the ascent of salmon would be seriously interfered with. If it should be shown that

salmon can not swim against such a strong current for so great a distance, we see no easy way by
which it could be made less difficult. There are some relatively quiet uooks or eddies hero and there,

however, in which salmon would be able to rest and wo therefore do not consider Big Eddy Canon
a serious obstacle to the ascent of fish. Lime Creek, a small but fine ti'out stream, flows into the river

at the head of this canon.

» The river between Metaliue Falls and Big Eddy Canon is quite swift, but contains no falls or

rapids worth mentioning. The lower end of Big Eddy Canon is but a short distance from the British

Columbia line, just north of which the Pend d’Oreille turns abruq)tly westward and larns approxi-

mately parallel with the international boundary until it flows into the Columbia, a distance of about

27 miles from where it leaves the United States. dVe did not visit this part of the river for two
reasons: (1) Dr. Gorham’s notes and Mr. Bean’s report upon the obstructions were sufficiently full to

enable ns to judge of its character; and (2) several persons familiar with it, and with whom we talked,

all agreed that there are no obstructions Big Eddy Canon which are nearly as serious as Big

Eddy Canon or Metaline Falls, All agree that Metaliue Falls is the most serious obstruction found

anywhere in the Pend d’Oreille.

I'rom Mr. Bean's report and from our conversations with prospectors and others living along the

Pend d’Oreille, it appears that there is a series of rapids near the mouth of the river and another just

above the mouth of Salmon River, which eiuirties into the Pend d’Oreille just above the Washington
lino. These are all said to be rapids rather than falls and probably would not interfere with the

ascent of salmon in the least. From the foregoing it therefore appears that there are no serious

obstructions iu Clarke Fork of the Columbia which would prevent salmon from reaching Lake Pend
d’Oreille and Flathead Lake, or other parts of that river liasin.

The Pend d’Oreille River is one of the most beautiful and picturesque in America. It is a magnifi-

cent river, probably averaging over 1,000 feet in width and being very deep throughout most of its

course. In most jilaces there is a good, strong current, becoming dangerous ra^iids in the narrower
places. The water is clear and pure and cold—an ideal trout stream. The depth varies greatly, high
water occurring in July from melting snows. Late in August or September the water is many feet

lower than in July. High mountain slopes ascend abruptly from the river’s banks throughout most
of its course, and these are covered with a heavy evergreen forest and a dense growth of underbrush.
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In other places, as at Usk, La Claires, and MetalLue, the river bottom widens out and there are many
acres of excellent farming land. During high water large areas of this level land are covered by
water, hut when the waters subside these tracts become valuable meadow lands.

Trout are alnindant in this river; salmon trout are also quite abundant, and both bite readily.

lYe know of no stream which olTers finer opportunities for sport with the rod than the lower Pend
d’Oreille. Deer, wild geese, and ducks were also seen in considerable numbers. From the Big Canon
below Metalino wo were compelled to walk back to Newport, a distance of about 75 miles. As there

was no trail for the greater part of this distance, except a cattle trail, which was used by cattle only

later in the summer and which was now under water, we found the trip a very ditficult one, attended

by many hardships. We reached Newport early in the morning of August 15, where we took the

train for Colville, Washington.

THE UPPER COLUMBIA RIVER.

The Ui>per Columbia River Avas visited only at Kettle Falls, Washington, but several of its tribu-

taries were examineil, notes upon which are given in the following pages.

Kettle Falls, about 9 miles from Colville, AVashington, are the only falls in the Upper Columbia

that need mentioning in this connection. At this x>lace the river cuts through a ledge of highly

crystalline rock, the strata of Avliich have a gentle dip niistream. A large island diAudes the riv'er

into two parts, as shoAvn in the folloAviug diagram:

At the present stage of water we judged these falls to have a A^ertical fall of 12 to 15 feet each, hut

they are not of equal height throughout their entire width. The uxAper falls (a) Avas at least 11 feet

A'ertical near the island and in the middle, but tow.ard the l ight bank it seemed to be lower and less

vertical. The lower fall (h) is probably 15 feet high in its highest places, Init at tlie right shore it,

too, is not so high nor so nearly vertical. At c is a seething Avhirlpool, the water coming around the

left side of the island, having to make an abrupt turn in order to get out. The upper fall is probably

not of great importance in this connection, for, Avhen salmon haA^e once gotten above the lower falls

they can go arountl to the right (going upstream) of the island Avhere there are no serious obstruc-

tions, but they are seen to swim up over the upper falls. George E. and Jacob A. Meyers are two
intelligent and well-informed men Avho hav^e liA-ed at Kettle Falls for 23 years, and are quite familiar

with the falls and their relation to the salmon. From them we obtained the following information:

Up to 1878 salmon were A^ery abundant in this part of the Columbia; “ millions AA'ere seen ascending

the falls eve-Ty season.” The run Avould begin in June and continue until October, the biggest run

being in the last half of August. The run toAvard the end of June Avas also large, but while there was
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a decrease in the number from then until late in the summer, some salmon rrere to he seen all along;

so that there were not tw'o distinct runs, Imt one continuous run from June to November with two
periods of great numbers—June and August.

The salmon caught early in the season are regarded as the best. The salmon have no trouble

getting up Kettle Falls; indeed, they usually swim right tip the current, seldom having to jump out

of the water. Tlie time when it is hardest for them to get ixp is during a medium stage of water; it

is easy at high water, as the fall is then wiped out to some extent; it is also easy at low water, as

there are eddies and pools then in which the tish can rest.

Salmon formerlj^ spawned in great jiumhers just below Kettle Falls. The spawning beds were

toward the right side of the river on gravel bottom, usually just above a riffle. A great many spawned
in the Colville River just below Meyers Falls.

The Colville flows into the Columbia from the east just below Kettle Falls .a short distance.

Meyers Falls is in the Colville 2 or 3 miles aliove its mouth. The height of the lower Meyers Falls is

80 feet, that of the upper al)Out 26
;
the total descent, including rapids, being about 125 feet. The

width of the falls is about 150 feet. Salmon still enter Colville Rh er and spawn on the gravel beds

below Meyers Falls, but they are very rare. A fishway could bo placed here which would enable

salmon to ascend the Colville, which is, so far as the other features are concerned, an excellent stream

for salmon and trout.

The temperature of the water at the falls, August 16, was 62*^.

IVhile we think the evidence shows that salmon are able to ascend the Lower Kettle Falls, the

evidence that they have ever gone much, if any, farther, is not conclusive. Indeed, one of the earliest

accounts of these falls which wo have seen, states iiositively that no salmon are taken above these

falls. In volume iv of the Narrative of the United States Exploring Expedition under Captain Wilkes

we find the following;
‘

‘ The Kettle Falls are one of the greatest curiosities in this part ofthe country. They are formed

by a tabular bed of quartz that crosses the river, and which, being harder than the rocks, either above

or below, has of course suffered less by abrasion, and thus formed a basin that renders the name appro-

priate. The total descent of the water is 50 feet, though the iiorpendicular hill in no place exceeds 15

feet, which is, however, more than sufficient to prevent the passage of boats. At the foot of the falls

the breadth of the river is 2, .330 feet, and the rate of the current is 4 miles an hour. This breadth is

somewhat narrowed by an island, about midway of which is the first fall, which is almost entirely

unbroken. Thence the river forces its way over a rocky bed until it reaches the main fall, where the

water is thrown into every variety of shape and form, resembling the boiling of a kettle, from which
the falls derive their name.

“There is an Indian village on the banks of the great falls, inhabited by a few families, who are

called “ Quiarlpi” (Basket People), from the circumstance of their using baskets to catch their fish

(salmon). The season for the salmon fishery had not yet [in .Tune ?] arrived, so that our gentlemen

did not see the manner of taking the fish; but as described to them, the fishing apparatus consists of

a large wicker basket supported by long poles inserted into it and fixed in the rocks. The lower part,

which is of the basket form, is joined to a broad frame, spreading above, against which the fish, in

attempting to jump the falls, strike, and are thrown back iuto the basket. This basket, during the

fishing season, is raised three times in the day ( twenty-four hours), and at each haul, not unfreqnently,

contains 300 fine fish. A division of these takes place at sunset each day, under the direction of one

of the chief men of the village, and to each family is allotted the number it may be entitled to
;
not

only the resident Indians, but all -who may be there fishing, or liy accident, are equally included in

the distribution.

“ At the lower end of the falls are large masses of quartz rock, ouv/hich the Indians dry their fish.

Few of the salmon, even if able to pass tire lower fall, ever get by the upper one, being generally

caught between the two falls
;
consequently, above tliis place no salmon are taken, A short dist.auce

below the Kettle Falls are the Thompson Rapids, which begin at the mouth of Mill River, and extend
for some distance below that point.’’

This visit to Kettle Falls and eastern AVashington was made by Captain AVilkes in 1841."

Sjjokane lUrer .—The Spokane River has its source in Cceur d’Alene Lake, in Kootenai County,
Idaho. From the northern end of the lake the river flows approximately due west about 30 miles to

* Narrative of the United States Exploring Expedition, during the years 1838, 1839. 1840, 1841, and
1842

;
by Charles AA’ilkes, U. S. Navy, comnniuder of the expedition. In five A-olumes. A’ol. iv, pp.

444 and 445. Philadelphia, Lea & Blanchard, 1845.
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tlie city of Spokaue, Avliere it turns to tlie northwest and flows into the Columi)ia, ahont 45 or 50 miles

distant. The total length of the Spokane IJiver i^rohably exceeds 125 miles, as its coiu'se is extremely
winding. For a considerable part of its course it Hows throngh vast fields of lava, into which it has

cut a. deep and picturesque channel. The stream is large and in most places quite deep; the bed in

many i^laoes is strewn with largo granite bowlders or large irregular masses of lava, which render

seining next to impossible.

About 6 miles below CcEur d’Alene Lake are Post Falls, which probably do not interfere with the

free movement of fish.

In the city of Spokaue, where the river breaks throngh a lava flow, there are several very
beautiful falls and rapids, which have been modified in various ways in utilizing the water power for

milling purposes. Those obstructions, natural and artificial, are impassable to fish. Salmon find no
obstructions in the Lower Spokane ami ascend as far as these falls. Formerly salmon were, said to be

abundant as far uj) as the falls,* but now they are seldom seen farther up than the mouth of the Little

Spokane. This stream was examined in and near the city of Spokane by Mr. B. A. Bean in October,

1892, and by Profs. Evermaun and Jenkins August 19 and 20, 1893.

The water is clear, cold, and pure. The only contamination is that from the city of Spokaue, and
that does not seem to bo at all serious as yet. An abundance of fish food, such as insects and their

larvie, small mollusks, and crawfish, was noticed in this river.

Cmur d'Alene Lake .—This is one of the largest and mostpicturesque lakes in Idaho. It is very irreg-

ular in shape, occupying, as it does, a narrow mountain valley together with its lateral ramifications.

Its greatest length from north to south is probably not less than 22 miles, while its average width is

less than 3 juiles. The Coeirr d’Alene, St. .loseph, and other mountain streams are tributary to this

lake, the outlet of which is Spokaue River. Trout are abiuidaut and of excellent quality in the lake,

but salmon are not kuowu to occur in it. The uumerous falls in the Spokaue River in the city of

Spokane uudoubtedlj' prevent the ascent of salmon to Coeur d’Alene Lake.t This lake was fished

August 21 near the outlet, 1^ miles west of Cceur d’Alene. Temperature of water at 4 p. m., 75°
;
air, 86°.

Hangman Creek .—Thfe is an unimportant stream, tributary to the Spokane. It was examined in

the vicinity of Tekoa, Wash., where it was found to be a small, rather filthy stream, not suitable for

trout or other food-fishes, but well supplied with minnows and suckers of several species.

* Regarding the salmon fishing at these falls in 1841, Capt. Wilkes has the following;
“The number of Indians actually resident about the falls is 150; but during the height of the

fishing season there are often nearly 1,000, consisting of all the S])okane tribe,.who are generally
included under the name of the Flatheads. They subsist for the most part on roots, fish, berries, and
game. At the oireniug of the spring, in March and April, or as soon as the snow disappears, they begin
to search for a root resembling the cammass, which they call pox-pox. This lasts them till the
beginning of May, when it gives place to a bitter root, termed spatylou. This is a slender and white
root, not unlike vermicelli in appearance, and when boiled it dissolves into a white jelly, like arrow-
root. It has a bitter but not disagreeable flavor, and is remarkable for growing in gravelly soils

where nothing else will thrive. In June theitzwa, or cammass, comes in season, and is found in greater
quantities than the others all over the country, particularly in the meadow grounds. This root was
thought by many of us to have the taste of boiled chestnuts. Before this fails the salmon make their

appearance, ami during the summer months the Indians enjoy a very plentiful supply of food. While
the men are employed fishing, the women are busy digging the cammass, which may be termed the
principal occupation of thetwo sexes. They devote a portion of their time to the collection of berries,

a work which is principaily the duty of the younger part of the tribes.

“In September and October the salmon still claim their attention, although they are, after having
deposited their roes, quite exhausted and about to iieigsh, yet these are dried for their winter consump-
tion, and unless they had recourse to these much want would ensue, which is always the case if the
salmon should be scarce.’’

tTho Indian legend given in Wilkes' Narrative, vol. iv,p. 449, is interesting, in.that it shows that
the falls at Spokane have always been regarded bj' the Indians as a barrier to the ascent of salmon to

Cceur cVAlene Lake

;

“They have, in common with the other tribes, many traditions comiectod with the rivers and
remarkable features of their country. In these the prairie wolf bears always a conspicuous part. This
'wolf was not ah object of worship, but was supposed to be endowed with supernatural powers, and
to exert them in many ways. On one occasion it is related that the wolf was desirous of having a
wife, and visited the trilies on the Spokaue for that purpose, demanding a young woman in marriage.

This request being granted, he promised tuat the salmon should be abundant, and for this purpose he

raised the rapids, that they might be caught with facility. After he had been gratified in this first

instance he made the same request of the others, among them of the Sketsui (Coenr d’Alene) tribe,

who were the only ones to refuse. He thereupon lormed the great falls of the Spokane, which have
ever since prevented the fish from ascending to their territory.”
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Little Spokane River.—This was visited hy Mr. Barton A. Beau in 1892, and by ns August 18,

1893. The Little Spokane rises among tire low hills in a system of small streams and lakes in Stevens

Comity, Wash., only 1 or 5 miles from the Bend d’Oreillo River. Feii, as it is, liy nnmerons springs,

its water is very clear and cold. It flows through a narrow, fertile valley, the low meadows
bordering it liaving a black loamy soil. The immediate bardcs are for the most part covered with a

network of brushes. High hills rise on either side of the valley and they are sparsely covered with

pines. Such trees as cottonwood, maples, and alders are common along tlie banks.

At Dart's mill, where the Idttle Spokane was examined by us, it averages about 40 feet wide, 20

inches deep (on the ripples), and had a current of 2^ feet per second. The temperature at 2 p.m.,

August 18, was 63'’
. The bottom there was of coarse gravel in most places. Just above the dam the

water was, of course, deeper and the bottom is of sand and soft mud. Here we found such water

vegetation as Rannnctilus aqnatilis tricliophnUus and Mijriophijllum in abundance. A single species of

Unionidre, Margaritana margaritifera was not uncommon at this place. Fishes were also rather abun-

dant, some 8 or 10 species being olitained. The luttle Spokane is an excellent salmon and trout stream,

as is fully evidenced by the great abundance of salmonoid fishes which we found. The cut-throat

trout was abundant, as were also young whitetish. Large whitefish (Coregonus wiUiamsoni) were seen

at the dam at the mill, where Indians were spearing them with fair success. Salmon are said to enter

the Little Spokane in consideralile numbers oven yet, but much less abuuilantly than formerly. The
dam at Dart’s mill interferes wdth their farther ascent and a fishway should be ]iut in. Salmon were

quite abundant in this stream in 1882, as reported by Mr. Lane C. Gilliam, of Spokane, to Mr. Liviugstofi

Stone.* Mr. Gilliam says

:

“I have just completed my second trip to the Little Spokane, and as yet no salmon to speak of

are running. The Indians, who .are encamped here in great numbers, anticipating a large run, are

uneasy and fear the fish are not coming. Yesterday morning they caught eight, which was the largest

number taken at any one time as yet. A white man living in the neighborhood told me that last ye.ar

he made a rough estimate of the salmon taken by the Indians. He thinks they had between 40,000

and .50,000 drying at one time, about October 1. I will make another investigation about October 1.’’

In the same letter reporting this information to Prof. Baird, Mr. Stone says:

“The result of my researches on the Snake River are that no salmon ascend as high as the crossing

of the Utah and Northern Railroad, and that there are no salmon as high as the foot of the American

Falls on the Oregon Short Line. The salmon probaldy can not get over.Shoshone Falls. Inthespawn-
ing season there are a great many salmon at the foot of these falls, 27 miles from the Oregon Short

Line Railroad.”

It should be added that the character of this stream is being materially changed by the advent of

civilization, a fact which is, or has been, true of most streams of this country. The cutting away of

the timber and brush on the immediate banks .and the cultivation of the land within the drainage .area

of the stream have greatly increased the surface erosion and, in consequence, the impurities of the

stream.

LOAV'EK. COLUMBIA KIVEIt.

Very little work was done by us on the Lower Columbia. Some fishing was done August 22 at

Pasco, near the railroad bridge 1 mile east of town, where we made twelve hauls on s.and .and gravel

bars on both sides of the river in water from 1 to 5 feet deep. Took very few fish. Water very clear

and cold. Rocks nearly free from algie. Mr. John E. Gantenheim, an educated and intelligent fish-

erman of Pasco, says that he fishes every year at the mouth of the Snake and Yakima rivers. The
’ salmon bite readily at a spoon and are in good condition for eating. They are caught by trolling only,

and bite greedily, ev'en when full of eggs. Their stomachs are always empty. They spawn on the rip-

ples near the mouths of the Snake and the Yakima rivers. Mr. Gantenheim caught his first salmon
for this se.ason on August 20. It was the first he knew of as being caught this year. It was a silver-

side (O. kisiitch'?), and he took it from the Columbia River near the month of the Yakima. We
saw three salmon while at the river. Mr. Ganteidieim says that the salmon begin their run about the

20th of August, are at their best during September, and last until the high water in October. The
last ones are spent and not good eating. Ho calls the ones ho catches silversides and chiuooks. Does
not know of other forms. Though many fish are caught, none are shipped to the canneries because of

railroad charges. It is j^robable that some of the salmon which are caught by trolling are steelheads.

Bull. U. S. Fish Com. for 1883.
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Walla Walla Ricer.—This is a river of some importfiuce llowing into the Columbia at the town of
Wallula, about 30 miles west of Walla Walla. It was examined Aiignst 23, at Walliila, below the
railroad bridge. It is here a good-sized stream, 3 to 8 feet deep in the channel, and has a velocity of

about one-half foot per second. Temperature at noon, 70”; air, 80”. The bed of the stream was of

soft mud, with an abundance of Chara and other vegetation in places, and the water was rather
muddy. At this place Messrs. Thobimi and Butter obtained the only specimens of Columbia trans-

montana that were secured by any of us.

Mill Creek.—This is a small stream, tributary to the Walla Walla River near Walla Walla. It

was examined August 14 south of Walla AValla one half mile. Width, 12 feet; depth, 10 inches; cur-

rent, l-}feet. Temperature at 8:30 a. m., 56”; air, 73”. The bottom here is of coarse gravel. We
could not iearii that salmon are ever taken in this stream.

Umatilla River.—The Umatilla River was examined August 23 near its mouth, and on August 12

near Pendleton, Oreg. At Pendleton it had an average width of 25 feet, dei>th ot 14 inches, and a

velocity of 1 foot. Temperature at 11 a. ni., 70”. The bottom was of coarse gravel covered with algae,

and the water was clear. Mr, Smith, of the Commercial Stables at Pendleton, says that no salmon come
as far up the river as Pendleton. He has never known any salmon to occur there. They probably
occur in the lower part of the stream, but we could get no reliable information iqion the matter.

Bes Chides River.—This is a southern tributary of the Columbia, into which it flows at a distance

of 10 or 15 miles above The Dalles. It was visited August 24. The falls of Des Chutes River, located

near its mouth, are about 30 feet high in low water; in high water a series of rapids. In the Des
Chutes the difference between high and low water marks varies from 40 to 90 feet, according to the

width of the river. The highest water is about June 20, the lowest during the coldest part of the

winter. Salmon usually find the falls no obstruction. Numerons salmon are said to run up the John
Day River. They are c.aught in large numbers by the Indians, but we find no authentic information

concerning their spawning.

Yakima River.—The Yakima is a good-sized stream, rising in numerous lakes near Suoqualmie

Pass, southeast of Seattle about 50 miles, and flowing southeast about 150 miles to Pasco, where it

joins the Columbia. At Ellensburg and North Yakima, where this river was visited by Dr. Jenkins,

it runs through a broad, fertile valley, and its waters are extensively used for irrigation purposes.

At Ellensburg the stream is about 160 feet wide and 10 feet deep, and flows about 1 foot per second.

The water is clear and cold; its temperature at 9 a. ni., August 24, was 60”. At North Yakima the

stream is very clear and flows with a rapid current through an open valley, over gravel and sand, and

had a temperature of 64”. The Yakima has many imjiortant tributaries, in all of which trout are said

to abound.

Wilson Creek near Ellensburg had an average width of about 18 feet, depth of 18 inches, and a

current of 2 feet per second.

Manistash Creek empties in on the right bank of the Yakima near Ellensburg. For a few miles

above its mouth nearly all the water is taken out for irrigation purposes. Six miles from Ellensburg

it comes through a canon into the valley. At this [loiiit it is a fine stream, abounding in trout. It is

here 25 feet wide, with a velocity of about 3 feet per second. The water is clear and excellent.

The temperature at 11 a. m. was 5.5”. Below this ])oint, aljout 2 miles from its mouth, where most of

the water is taken out for irrigation, the stream was about 6 feet wide, with an average depth ot 6

inches and a velocity of one-half foot per second. Temperature, 58° at 9:45 a. m.

The Yakima was visited also at Prosseu, at which point there is a low fall of some 3 or 4 feet,

with a long gentle ripple above it. The fall would form no obstacle to the ascent of salmon unless at

time of verj’’ low water. The temperature was 70” at 10 a. ni. At North Yakima the Yakima receives

one of its principal affluents from the west. This is the Natchess River, which takes its rise among
the suowfields of Mount Rauier and Cowlitz Pass. This is a clear, cold stream, admirably suited to

trout. In its lower course such common species as the chisel-mouth (Acroclieiliis alutaceus), Agosia

mibilu, and Rantosieus jordani were found. Those acquainted with the facts state that formerly, up

to about 1885, salmon of three or four kinds, including the quinnat, ran up the Yakima River to this

valley and spawned in the river in great numliers. At present ver3^ few make their apjiearance.

Cowlitz River.—The Cowlitz River, made famous in Dr. .Jordan’s delightfully interesting “Story

of a Salmon,” has its sources in the suowfields on the west slopes of Mount Rauier, auel flows through

the densely wooded country west of the Cascades for more than 100 miles before it joins the Columbia.

This region is verj' moi.st and is little suited to agriculture, and the stream will never be needed for

irrigation. The Cowlitz was visited by us at Castle Rock. It is there a vex\v deep, sluggish stream,
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extensively used for rafting lumber. It bad a temperature of about August 25. Salmon ascend

the stream in large numbers to and above Castle Rock. They make their appearance in the fall about

the first of Septemljer, and are caught by tlie ton at Castle Rock and at numerous xioiuts below. We
were iufonned that two kinds of salmon are taken, quinnat and the silver salmon. The quiunat makes
its appearance first, and is, according to reports, obtained in great numbers. We do not know how
safely one maj'^ rely ux)on the reports of the fishermen, however.

TonUe jRiver .—Toutle River is a fine, clear stream entering the Cowlitz fiom the east, about 4

miles above Castle Rock. It was visited by us 2 miles above its mouth. At that point it was
about 100 feet wide, averaging perhaps 1 to 14 feet deep, and was flowing rapidly over rounded

bowlders and stones of small size. Its current was ])erha.ps 14 or 2 feet per second. At 11 a. m. the

temperature was 594°. The stream flows through a very sparsely inhabited country. A few miners

and a larger number of lumbermen live on its upper course. It flows everywhere through a dense fir

forest, in which are some deciduous trees. All agree that the salmon ascend this stream yearly in

large numbers.

In addition to the investigations which were made in the Columbia River basin, some little work
was done on streams tributary to Puget Sound, or which flow directly into the Pacific. Drs. Gilbert

and Jenkins examined Newaukum and Skookumchuck rivers, and in June, 1892, Prof. Evermann spent

parts of two days examining Lake Washington at Seattle, and the Suoqualmie River in the vicinity

of Snoqualmie Falls.

NEWAUKUM EIVER.

This stream is a small triljutary of Chehalis River, into which it flows near the town of Chehalis.

It was visited near its mouth August 27.

SKOOKUMCHUCK RIVER.

This river rises on the divide near the headwaters of the Newaukum, and, flowing to the north-

west, empties into an arm of Puget Sound near old Fort Steilacoom.

The Newaukum and the Skookumchuck are l)oth interesting as having furnished us many
specimens of young dog salmon. They were found in both of these streams in abundance and were
evidently the young of the preceding year.

LAKE WASHINGTON.

This lake is a magnificent body of fresh water, extending for more than 20 miles north and

south, just east of Seattle. Some collecting was done here on June 25, 1892. Nothing was found,

however, except two or three species of Cyprinidce and a number of blobs.

SNOQUALMIE EIVER.

This river rises near Yakima and Snoqualmie passes and, flowing westward, joins the Snohomish,

which in turn flows into the Sound. The Snoqualmie was visited June 26 and 27, 1892, and a small

collection of fishes ol)tained. At the falls this river was 150 to 200 feet wide and about 6 feet deep,

entirely too deep for seining, only occasional shallow places being found where the seine could be

drawn. At Snoqualmie Falls the river descends 268 feet in a single plunge. Trout, however, are

abundant both above and below the falls. The only other species obtained were a few minnows and
suckers. Wo were unable to secure any reliable information as to the occuiTence of salmon in Sno-

qualmie River or in Lake Washington.
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NOTES ON THE FISHES OF THE COLUMBIA RIVER BASIN, WITH DESCRIPTIONS
OF FOUR NEW SPECIES.

Ill the following notes on the fishes of the Colninbia Eiver basin we have inclnded

not only those collected by ns, bnt also the small collections made by Messrs. Bean
and Woolman in 1892, and the few species obtained in ISTewanknin and Skooknm-
chnck rivers by Drs. Gilbert and Jenkins, and in Lake Washington and Snoqnalmie

Eiver in 1892.

The exact status of several of the species of SaJmonidw, as well as some of the

minnows and suckers and all the Gottidcv of this region, is a matter Avhich will require

much additional investigation to determine. Most of the forms which have been

regarded as good species are but poorly diffei’entiated. The range of variation seems

to be very great, and characters which are of undoubted specific value when applied

to Atlan tic-drainage species, do not possess any such value for classification of Pacific

coast fishes. Each so-called species seems to be in a very unstable state of equilib-

rium, and not to have yet assumed or been able to retain with any degree of permanence
any set of specific characters. This is iiarticularly true of the species of Agosia, Gatos-

tonius, Salmo, and, possibly, Oncorhynclnis.

In sequence of species in this paper we follow Jordan’s Oatalogne of Fishes of

North America, 1885.

1. Entosphenus tiidentatus (G.'iirduer). Three-toothed Lamprey.

Fetromyzon trideiitatus Gairdner ms.. Richardson, Fauna Boreali-Americana, 293, 183G. Type
localitj': Falls of 'Walamet (Willamette) River.

Fetromyzon Urklns Girard, P. R. R. Survey, 379, 1858. Type locality: Wahlahmatli (Willamette)

River, Oregon.

Fetromyzon astoi’i Girard, loc. cit., 380. Type locality: Astoria, Oregon.

This lam])rey was iirst seen by us at Lower Salmon Falls, on Snake River, on August 8.

Over 10 specimens were here found dead on a sand bar below the falls. They had probably

died the night before, and had been deposited on the spit, where buzzards were busily feasting

on them when we arrived. We were informed that the lampreys in their upward migration

reacli this point in the river sometime during July, after the water has begun to go down.

They arc said to make good sturgeon bait, and can be best caught in the evening or in the

early morning, when they are found clinging to the rocks at the falls. On August 11, a large

. number of decayed siiecimens was found on the banks of the Umatilla River at its month.

They were higli up on the banks, and had apparently died and drifted ashore several weeks

before, at a time wlien the river was higher. They ascend the Umatilla., and are c.aught by the

Indians for food. One dead specimen was seen at Pendleton. Aiiumberofl.arvie, llto2inches

long, were taken from debris in the bottom of a pool in the Natchess River at North Y.akima.

The lampreys are well known to the, owners of salmon-wheels on the Lower Snake and the

Columbia, and are universally called eels. At Lewiston, we learned that the lampreys

begin their run very early, being already in the stream when tho'salmon-wheel is first put in

place in the spring. They are occasionally caught by these Avheels in such numbers as to fill

the boat, and are s.aid to be valuable for the oil they contain. This lanqjrey was seen also by
Dr. Eigenmauu, at La Grande and Caldwell, in 1892.

2. Acipenser transmontanus Richardson. Columbia Fiver SUn ejeon.

Aeipenscr transmnnta7iiis Richardson, Fauna Boreali-Americana, iir, 278, 1836. Type locality:

Columbia Eiver at Fort Vancouver.

The sturgeon ascends the Snake Eiver to above the Upper Salmon Falls, between which

and Anger Falks it is frequently taken. We were unable to learn that they passed the

Auger Falls, which apparently serve as a barrier to both sturgeon and salmon. We are

informed by numerous fishermen that the sturgeon are in the river throughout the year, and

can bo taken at any season. They are found at Glen's Ferry throughout the year, and we
were told of individuals taken there weighing as much as 600 to 800 pounds. No definite

information as to their spawning season could be secured.
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3. Pantosteus jorclani Evermaim.
rautosteiis Jordani Erermnim, Bull. U. S. Fish. Comiu. for 1892, .laiiuary 27, 1893, 51. Type locality :

Red Rock River, Red Rock, Moutaiia.

Faiitosteas columhianus Eigenmanu &. Eigemuauii, American Naturalist, February 4, 1893, 151.

Type locality : Boise River, Caldwell, Idaho.

Recent explorations of the Fish Commission have shown this sucker to be an abundant

species iu the region a))Out the Black Hills in South Dakota and Wyoming. Dr. Eigenmanu
was the first to oiitain it in the Columbia Basin, he having found it at Caldwell, Idaho, iu

18i>2. During our investigations we found this to be au abundant and widely distributed

species in the Columbia Basin. S])ecimens were obtained liy us at the following places;

Snake River at Idaho Falls, 1; Ross Fork near Pocatello, 49; Boise River at Caldwell, 4;

Payette River at Payette, 13; Umatilla River at Pendleton, 3; Columbia River at Umatilla,

1; Natchess River near North Yakima, 9. A comparison of these specimens with a large

series from various places in the ^Missouri River Basin shows them to be specifically identical.

Y^oung examples from Payette, Caldwell, and elsewhere, agree jierfeotly with Dr. Eigenmanu’s

description of P. coJnmhianus. The. dorsal rays vary from 10 to 13; the scales from 82 to 107.

4. Catostomus catostomnn (Forster).

Cyprinus catosfomiis Foi'ster, Philos. Trans., 1773, 155. Type locality : Streams about Hudson Bay.

Sjieciiuens from Little Wood River, Shoshone, Idaho, 25; Ross Fork near Pocatello, Idaho,

10; Payette River, Payette, Idalio, 2; Cmur d'Alene Lake, Cceur d’Alene, Idaho, 7; Lhuatilla

River, Pendleton, Oreg., 4; Columbia River, Umatilla, Oreg., 1; Pataha River, Starbuck,

Wash., 3; Mill Creek, Walla Walla, 81; Creek at Sand Point, Idaho, 38.

D. 11 or 12; scales, 90 to 104.

I'his species differs from laiqniinis, yriseiis, and catostomus (Everinanu; Eigenmanu) iu its

thin and rather narrow lower lip, which is incised for but little over half its depth. Two well-

separated series of large papilhe cross the lip between base of incision and sheath.

5. Catostomus pocatello sp. nov. ^loo-yad-ee of the Fort Hall Indians. (PI. 21.)

Type locality : Ross Fork of Snake River near Pocatello, Idaho, where 18 specimens were

collected August 4, 1893. Type, No. 45385, U. S. Nat. Mus. Co-types, No. 45386, U. S. Nat.

Mus., and Nos. 1135 to 1141, Aluseum Leland Stanford Junior University.

Related to Catostomus catostomus (Forster).

Description: Head, 4; depth, 5; eye, 44; snout, 2^; interorbital width, 2f; D. 10; A. 7;

scales, 19-95-14, about 50 before the dorsal. Body moderately stout
;
head heavy

;
snout not

very ])ointed; eye rather large—larger than in any related species, its diameter 2J iu snout

or 21 in interorljital width; eye placed high; middle of i)upil a little nearer posterior edge of

oi)ercle than to tip of snout. Mouth narrow; upper lip rather thick, but not pendent, with

three deliuite rows of papilhe
;
lower lip incised nearly to base, a single series of small papillm

between sheath and base of incision; lobes of lower liji short and rounded; cartilaginous

sheath of lips rather strongly developed. Scales small, crowded, and very much reduced in

size on anterior part of body; lateral line imperfect. Origin of dorsal fin midway between
tip of snout and base of caudal rays; greatest height of dorsal tin 14 in head, its free edge

very slightly concave. Height of anal a little greater than that of dorsal, 1| in head
;
pointed,

reaching base of caudal tin. Pectoral about equal to anal
;
ventral 1| in head. Peritoneum

silvery, with dark punctulatious. Air-hhidder large.

Color 111 alcohol, dark olivaceous above, and on sides to below lateral line somewhat
mottled with darker

;
under parts pale. Length, 150 millimeters.

Au examination of the series of eighteen specimens shows some variation. Head, 3§ to 4;

depth, 5 to 5-0
;
eye, 4-4 to 5-4 in young

;
snout, 24 to 2|-2^ in young. The number of dorsal rays

is usually 10, but in one example there are but 9. There is considerable variation iu number
of scales in the lateral line, the number iu eleven examples counted being 90, 93, 93, 95, 96, 96,

100, 101, 105, 106, 107, and 108, respectively
;
the lateral line is frequently' irregular and inqier-

fectly developed.

From Catostomus catostomus, which this species resembles, it differs in its larger eye, fuller

lower lip, and somewhat larger head. These characters may all prove unreliable, however.
From C. griseus and C. Jatipiuiiis of the same size it differs iu its narrower upper lip and larger

eye, as well as in other minor characters.
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This species was found only in Eoss Fork just above the Fort Hall Indian Agency. It

does not seem to be very common, as a day's collecting in this stream resulted in taking

only 18 specimens of the species. It apparently does not attain a length of more than 6 to

8 inches. The Indian name Moo-gad-ee means sticker, or that which sucks.

6. Catostomu.s macrocheilus Girard.

Catostomus niacrocheilus Girard, Proc. Acad. Nat. Sci. Phila. 1856, 175. Type locality: Astoria,

Oregon.

Specimens obtained from Payette Kiver at Payette, 5; Boise River at Caldwell, 17;

Clearwater Creek at Lewiston, 2; Hangman Creek at Tekoa, 6; Hangman Creek at Spo-

kane, 1; Pataha River at Starhuck, 7; "Walla W'alla River at Wallula, 5; Colville River near

Colville, 10; Umatilla River at Pendleton, 2; Snake River, at Payette, 2; Columbia River at

Umatilla, 1; Skookmuchuck River near Centralia, 7; Post Creek, St. Ignatius Missioii, Mont.,

1; Pend d’Oreille River, Newport, Idaho, 19.

This is the common sucker of the Columbia and Lower Snake rivers, and large numbers
were frequently seen feeding in the shallow waters along shore. In 25 specimens the dorsal

rays were as follows. Thirteen rays in 1 specimen, 11 in 15, 15 in 8, 16 in 1. Scales 67 to 70.

The four siiecimens reported by Eigenmann from Idaho Falls are more likely referable to C.

ardens; C. macrocheilus probably does not occur in the Upper Snake.

7. Catostomus ardens .Jordan & Gilbert.

Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 161. Type locality: Utah Lake,

Provo, Utah.

Six specimens from Mink Creek, near Pocatello, are identitied with this species. No adults

of C. ardens were obtained, and the status of ardens and macrocheilus in the Columbia can not

be determined until a larger series is available for comparison. In ail suckers of this tyj>e

thus far taken from Snake River above the falls, inclndiug those from President Camp and

from Heart L.ake, the dorsal fin is small, containing but 11, 12, or 13 rays; and the caudal

peduncle is thicker than in specimens of macrocheilus of equal size. Measurements of our

sxiecimens are given in the following table:

Coll. No. He-ld. Deith. Eye. Snout. Dorsal. Anal. Scales.
Length
in inches.

3

20
21
22
23

^1 6

6
2f
9i
“•i

13

13
12
13
12
12

7

7

10-67-8
10-67-8

71
70
GC
66

10

n

8. Acroclieilus aliitaceus Agassiz & Pickering. “Chisel-mouth.”

Acrocheilus alutaceus Agassiz & Pickering, Amer. .Jour. Sci. and Arts, 18.55, 99. Type localities:

Falls of the Willamette and in Walla W.alla River.

Specimens obtained from Payette River at Payette, 53; Pataha Creek at Starbuck, 1;

Umatilla River at Pendleton, 15; Natchess River at North Yakima, 2; Walla Walla River at

Wallula, Wash., 1; Columbia River at Umatilla, 26; Potlatch Creek, 2 miles above mouth,

19; Snake River at Payette, 17
;
Boise River at Caldwell, 5.

So far as known this species is confined to the Columbia River basin, where it is one of

the most abundant and most widely distributed of the minnows. It has not yet been found

in Snake Rivmr above the falls, nor is it known from the Pend d’Oreille basin.

9. Rhiniclithys cataractae dulcis (Girard). Western Dace : Mot-to-nut-se of the Fort Hall Indians.

Arejijreus dulcis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 185. Tyjre locality: Sweetwater River,

Nebraska.

This widely distributed species is represented in the collection by the following: Mouth
of Colville River, 1 ;

Snake River at Idaho Falls, 2 ;
Ross Fork near Pocatello, 64

;
Little Wood

River near Shoshone, 9; CVenr d’Alene Lake, 14; Columbia River at Pasco, 3; Natchess River

at North Yakima, 11; Post Creek, St. Ignatius Mission, Mont., 6; Clarke Fork at Thompson
Falls, Montana, 2.

/



INVESTIGATIONS IN THE COLUMBIA RIVER BASIN. 191

This si^ecies has liitherto heeu reported from the Columbia River basiu from hut one

place—Snake River, at Presideut Camp;* it seems, Iiowever, to be a prettj' common fish

throughout that basiu. It was obtained by VVoolman and Bean in Post Creek and at Thomp-
son Falls, the only places in the Pend d’Oreille system where it has yet been found. The
Indian name refers to the motion of the nose in eating.

10 . Agosia nubila (Girard).

Anjt/rens nuhihis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 186. Tyi^e locality ; Fort Steilacoom,

IVashingtou.

Since the original description of this species no siiecimeus have until now been taken

from near the type locality. The name has been recently used by Jordan and others for the

Affosia inhabiting the Upper Snake River and the Great Basiu in Utah, being thus considered

synonymous with the numerous nominal species {carringtonii, vulneraia, rhinichthgoides, lien-

shavii, and novemradiata) described by Cope from streams triliutary to Great Salt Lake.

As this identificatiou has been based upon a comparison with the imperfectly preserved types

of iinbihi, the present collection is of great interest, containing, as it does, material from 15

localities, distributed between the Newauknm River in western Washington and the tribu-

taries of the Upper Snake River in southeastern Idaho. A study of this material has shown
the desirability of recognizing as a, distinct subspecies Agosia tnibila carringlonii, the form

found in the Great Basin and the Upper Snake River.

Examination of the annexed tabular statement will show the astonishing amount of

variation which this species exhibits. Thus, the crosswise series of scales varies from 47 to

70 in number; the barbel is present or absent; the pharyngeal teeth vary from 1, 4-4, 0 to

2, 4-4, 2; and the dorsal tin varies much in position and somewhat in size. These characters

occur in various combinations, and with some of these are often correlated pecrrliarities of

physiognomy and general appearance, all of which may serve to put a certain stam}i upon the

individuals from a single stream, or even from one locality in a stream. Disregarding such

local variations, we find that our material, exclusive of the specimens of A. -nubila carringtonii,

falls more or less clearly into three groups, distributed around certain geographical centers.

Whether we are here dealing with subspecies seems doirbtful, and can be determined only by
more extensive and detailed exploration. The first of these forms, typical n uhila, is represented

in our collection by a large number of specimens from the Newaukum and Skookumchuck rivers

in western Washington, very near the type locality of the species. These are all very dark

in coloration, and have a jet-black lateral band which extends along sides of head and encircles

the snout. This band is absent in our second and third groups, found east of the Cascades,

or it is at most only faintly indicated. The darker coloration of the coastwise form may be

due to its inhabiting a densely forested area, iiossessiug different climatic conditions from

those characterizing the dry semidesert of eastern Washington and western Idaho. Both
the typical nubila and the lighter interior form which centers about Umatilla are characterized

by their coarse scales (averaging 54 along the lateral line) and their peculiar markings. The
latter are due to the fact that numerous scattered scales along the back and sides are of a

dark slate color, contrasting sharply with the lighter ground.

The third group centers in the Spokane region, and is characterized by smaller scales,

the less-marked peculiarities of coloration, and the almost uniform absence of the maxillary

barbel. The inconstancy of this important generic character within the limits of the species

has been heretofore noticed only by Cope, who in notes on Ajwcopc viidnerata t calls attention

to its occasional absence. In our specimens from other than the Spokane district the barbel

is very rarelj^ lacking.

The significance of the groups above outlined can be determined satisfactorily only by
the study of a much more extensive series than that on which this paper is based. An open

waterway exists between them, and it is useless to attempt to indicate their value while so

large a part of the Columbia and adjacent basins remain unexplored.

11. Agosia nubila carringtonii (Cope). Mo-slia-pog-gee.

Apocope carringtonii Cope, Hayden’s Fifth Annual Report, 1871 (1872), 472. Type locality: Warm
Springs, Utah.

*Evermaun, Bull. U. S. Fish Comm, for 1891 (1892), 42.

t Coxje, Zool. Wheeler’s Survey W. 100th Merid., 647, 1876.
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We include lauder tins name the Ar/osia of the Great Salt Lake basin (exclusive of the

Sevier Fiver) and of the Upper Snake River. Onr collection contains specimens from Port Neuf
River, Mink Creek, and Ross Fork near Pocatello, and from Little Wood River at Shoshone.

It differs from niihila in its finer scales (average about 65) and in the absence of tlie sharply

marked blackish scales on the sides. The Fort Hall Indians, to whom we showed specimens

of this minnow, called it Mo-sha-pog-gee, a word which they say describes its eating habits.

12. Agosia Umatilla sp. nov. (PL 21.)

Tyjje locality: Columbia River at PTmatilla, Oregon, where 15 siiecimeus were collected.

August 11, 1893, by Messrs. Gilbert and Ratter. Type, No. 45390, U. S. Nat. Mus. Co-tyxres, No.

45391, LI. S. Nat. Mas., and Nos. 1142 to 1147 (Umatilla) and 1148 to 1150 (Payette) Museum
Lelaud Stanford Junior University.

Associate type locality : Payette River at Payette, Idaho, where 3 specimens were secured;

August 9, 1893, by Messrs. Gilbert, Thoburn, and Rutter.

Related to Agosia falcata and Agosia nubila carringtonii.

Description: Head, 3‘^; deirth, 4|; eye, 4; snout, 3. D. i, 9; A.i, 7; scales, 14-68-8, about

30 before the dorsal. Teeth, 1, 4-4, 1 hooked. The body is rather slender, the back somewhat
elevated; head pointed, narrow; month inferior, nearly horizontal, narrow; caudal peduncle

compressed, slender, its least depth 2 in head. Origin of dorsal flu slightly behind insertion

ofventrals and about midway between base of middle caudal rays and nostril; dorsal fin

falcate, the anterior rays nearly as long as head, their tips reaching well beliind posterior

rays when deilexed
;
rudimentary ray not enlarged nor siiinelike

;
anal strongly falcate, the

anterior rays much produced, about as long as head and more than twice the length of the

posterior rays; pectoral not quite reaching ventrals, II in head; ventrals reaching well

beyond front of anal, in head; caudal deeply forked; no ventral stays. Barbel minute;

upper lip without frenum. Color in alcohol, olivaceous above, covered with obscure patches

of darker; sides with a distinct irlnmbeous baud following the course of the lateral line and

extending forward through the eye and around snout; side with a number of dark blotches,

usually imperfectly defined, partly covering the plumbeous band
;
a large dark blotch on base

of caudal peduncle, and one or two smaller ones on base of caudal rays. Length, 65 mm.
The range of variation, as shown by the co-types, is not great. Dejith, 4f to 5 ;

eye, 34 to

4; scales, 13 or 14, 60 to 70-7 or 8; D. 8 or 9. There are slight but unimportant color differ-

ences. (For variation in measurements, see table.)

This species is somewhat intermediate between Agosia falcata and A. nubila carringtonii.

From the former it may bo distinguished by its notably smaller scales, absence of ventral stays,

and smaller eye; from the latter it differs in its longer, more slender snout and larger, strongly

falcate fins. As in A. falcata, the top of head and anterior portion of trunk are often covered

with minute nuptial tubercles. From Agosia adobe it differs in the larger eye, which is con-

tained 14 to 1^ times in snout, while in A. adobe it is contained 2 to 2-J times; the fins are

higher and more falcate, and the scales below lateral line are larger. The 3 specimens obtained

from Payette River do not differ materially from those found at Umatilla.

13 . Agosia falcata Eigeumann & Eigenmaun.

Agosia falcata Eigenmaun &, Eigeumann, American Naturalist for February, 1893, 153. Ty^ie

locality: Boise River, Caldwell, Idaho.

This interesting species was obtained by ns at the following places: Boise River at

Caldwell, 97
;
Payette River at Payette, 27

;
Snake River at Payette, 1 ;

Mill Creek near

Walla Walla, 1
;
Columbia River at Umatilla, 55; Columbia River at Pasco, 5.

In the following table we give measurements of a number of specimens:

Boise Kiver at Caldwell.

Head 4 4 3;1 3J 4 4 3§ 3| 31 3;1 3-s 3J 31 4 4 3?

Dejjtli Is •Is 5 5i 5 5 41 5
'

4 34 4J 5 5 41 5 5

Bye 3i 4 34 34 3J 3=1 34 31 4 34 34 34 34 3.1 31

Snout 05 OS 2®- 3 3 24 25 3 3 21 03“4 3 3 3 3 3 3

9 9 9 9 10 9 9 9 9 9 9

7 7 7 7 7 7 7

56 53 53 55 54 56 • 55 59
1

i'
1

Payette Kiver at Payette.
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One of tbe most characteristic marks of this species is the presence of two or three mem-
hranons stays coimecting the iuiier ventral rays with the skin of the l)ody, thus forming pockets

under the \'entral lins and liolding them down quite firmly. Adults show an extraordinary

development of the nuptial tuhercles, which are present on top of head, and on back and sides of

body. On the body a single tubercle is located ou the middle of the free edge of each scale, being

I'ormed by a thickening of the integument. Ou the belly, this thickening involves the entire

surface of the scales, giving to this region a mosaic-like appearance. Beneath this thickened

epidermis the scales are often partially absorbed, especially on the breast. Tubercles are

also present on the inner (superior) surfaces of the pectoral fins, where they follow the fin rays

in single series, branching to correspond with the forking of the ray.

We find the origin of the dorsal liu in this species constantly behind the front insertion of the

ventrals. It varies from midway between base of median caudal rays and nostrils (its usual

position) to a pmint midway between caudal and posterior margin of pupil. The variation

includes the position of the dorsal assigned as a distinguishing feature in Agosia slmsu'ap

Eigenmaun, this being the only character assigned as distinguishing sli inswap from falcata.*

Table showing rariaiion in sjjecies of Agosia.

Locality.

Head

iu

length.

p jEye
in

bead.

Snout

ill

bead. 0 tf.

liFii

1+0
Teeth.

1

Dorsal

fin.

1
1 «

•X.

3

3 q

P
Scales.

o -
fct—

u q;

^ %.

tn

S o

C y
c o
“ O

Cl

'E

i|

.

Agosia nuhila.

4 3|-4 4 3 0 1,4^4.

1

8 52 57 10 G

Falls.
Little Spokane River, 4 4 -4^ 44-5 3 0

'

2, 4-4, 2 8 or 9 To preoiiercle. 52-03 62 77 9

Dart’s Mill.
Hangman Cr.,Tekoa .

.

31-4 4 -4| 4J + in 1 1, 4-4, 2 8 or 9 Beyond pre- 51-65 57 50 10

0 2. 4-4, 2 opercle.

1, 4 4, 2 G4 70 CG 44 9

+ in 10 pupil.
9 9

ton.
Poise R., Caldwell 4 U + 1,4-4, 1 8 To eye 7 50 56 1 1

Potlatcli Cr., Lewistou

.

3I-4J 4 -4r 24-3 0 1
,
4 -4,

0

8 or 9 To preox>erclo. 7 CO-06 62 10 10

1,4-4, 1

2, 4-4, 2
4 4i 4 ih U 5 22-3 -J- 8 or 9 60-64 62 13 9

IV alia Walla R., Wat 3^-4 4
“

4“-44 22-3 40 39 15
lula.

-j- 52 61 20 20
2, 4-4, 2 48 58 52 3

4 4i 34-4 22-3 -f

..

.

7
-j-

Yakima.
'

halis.

4 41-4J 32-4 2^-3^ 50-57 6 (>

Cbehalis.

A. mibila carringtonii.

Port Neut Kiver, Po- 4 44 3| 3| 0 1, 4-4, 4 8 To eye 7 09 09 1 1

oat('Ho.
-j- 53 72 64 15 13

4i 4-^ 4 3 -f 9 1 1

-1- 61 67 64 4 4
catello.

4^ 41 4 3 4- 9 Y 62 03 62i 0 o

3| 4^ 4 3 -j- 63 79 71 48 10

4^ 5
"

4a

H 44 4J-5 -1- y 64 0 6

A. falcata.

Boise Liver, Caldwell. 32-4 4i-5^ 34-4 2|-3 + 9 or 10 53 59 97 11
Payette R., Payette. .. 3|-4 4-^-5 3 27 6
ColunibiaR., Umatilla. 4|-5 34-4

“

2J-3 + 1,4-4,

1

9 or 10 To nostril 7 52-58 56 55 8

jL. Umatilla.

Columbian., Umatilla. 3i-4 4J-5 4 24 + 1,4-4,

1

8 or 9 To front of 7 63-70 66 10 10
]uipil.

Payette R., Payette . .

.

33 4^5 4J-5 2i-3 + 1, 4-4,

1

S or 9 60-65 63 6 6

* Eigenmaun, American Naturalist, February, 1893,154.

F. C. P,. 1894 13
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14 . Couesius greeni Jordan.

Coiwsiiis greeni Jordan, Proc. U. S. Nat. Mus. 1893, 313. Type locality: Stuart Lake near Fort
St. Janies, British Columbia. (Type, No. 44454, U. S. Nat. Mus.)

In the collection made by Messrs. Bean and Woolman, September 20, 1892, in a small creek

at Sand Point, Idaho, we find three examples of this species. In length they measure 2|, 3,

and 3;|- inches, respectively. Head in length of body, 4}, 4t, 4); .depth, 4|, 5, 5; eye, 4, 3^, 34;

snout, 34, 3^, 3^; iuterorbital width, 34, 3;|:, 3; D. 8; A. 8; scales, 10-55-6, 11-60-5, 11-60-6;

34 before the dorsal. The origin of the dorsal fin is at a point midway between base of caudal

flu and the preorbital (not “ preopercle,” as given in the original description of C. greeni^

evidently a misprint for “ iireorbital”). These Sand Point siiecimens agree well with the

type of C. greeni with which we have compared them. This species seems to differ from the

Couesius of the Upper Missouri basin {Couesius dissimilis) in the somewhat larger scales and in

having the scales less crowded on anterior part of body.

13 . Cyprinus carpio Linnajus. Carp. The carp has been introduced into a number of ponds and
small lakes of the Columbia basin and from these has escaped into tlie streams. We saw it in

Payette Elver at Payette and heard of it elsewhere.

16. Mylocheilus caurinus (Richardson). “Chub’’; “Whitejish.”

Cyprinus {Leuciscus) caurinus Richardson, Fauna Boreali-Americana, iii, 304, 1836. Type locality

:

Columbia River, at Fort Vancouver.

Specimens obtained from Pend d’Oreille River at Newport, Idaho, 1 ;
Boise River at Cald-

well, Idaho, 19; Payette River at Payette, Idaho, 7; Snake River at Payette, Idaho, 8;

Columbia River at Umatilla, Oreg., 16; Walla Walla River at Wallula, Oreg., 13; Blue

Lakes, Idaho, 8; UmatillaEiver at Pendleton, Oreg., 1. An abundant and widely distributed

lish in the Lower Columbia basin
;
not known from Snake River above the falls, and probably

does not occur there. Observed to be very abundant in the Pend d’Oreille below Newport.

17 . Ptychocheilus oregonensis (Richardson). “ Squawfish.”

Cyprinus (Leuciscus) oregonensis Richardson, Fauna Boreali-Americana, in, 305, 1836. Type
locality : Columbia River, at Fort Vancouver.

Specimens obtained from Payette River at Payette, Idaho, 27; Hangman Creek at Tekoa,

Wash., 9; Clearwater Creek at Lewiston, Idaho, 2; Potlatch Creek near Lewiston, Idaho,

3; Snake River at Payette, Idaho, 2; Boise River at Caldwell, Idaho, 28; Walla Walla River

at Wallula, Wash., 1; Columbia River at Pasco, Wash., 6; Columbia River at Umatilla,

Oreg., 4; Umatilla River at Pendleton, Oreg., 6; Natchess River at North Yakima, Wash., 4;

Skookumchuck River near Centralia, Wash., 28; Newaukum River near Chehalis, Wash., 8;

Mouth of Colville River, Colville, AVash., 6; Spokane River below Spokane, AVash., 10; Lake
Pend d’Oreille at Sand Point, Idaho, 1; Pend d'Oreille River at Newport, Idaho, 7 ;

Flathead

Lake, Mont., 28. In the Pend d’Oreille River the squawfish is even more abundant than M.
caurinus. No differences could be discovered between the above-mentioned specimens and
others from the Sacramento River basin in California.

18. Leuciscus hydrophlox (Cope). Po-he-iva.

Clinostonms hydrophlox Cope, Hayden’s Fifth Annual Report, 1871 (1872), 475. Type locality:

Blackfoot Creek, Idaho.

CUnostomus montanus Cojie, 1. c., 475. Type locality: Grass Creek, Idaho.

Clinostonius twnia Cope, Trans. Amer. Philos. Soc. Phila. 1874, 133. Type locality: Utah Lake.

Numerous specimens of this species were collected in the Snake River at Idaho Falls, in

Ross Fork of Snake River (on the Fort Hall Indian Reservation), and in Mink Creek and Port

Neuf River near Pocatello, Idaho. The Indian name Fo-lie-wa means striped. The following

tabular statement shows the variation in the number of anal fin rays among the examples col-

lected at these places.

Locality.
Number of
specimens
collected.

9 anal
rays.

10 anal
rays.

11 anal
rays.

12 anal
rays.

Average
number
of rays
in anal.

13 1 9 3 11

Koss Fork 52 1 17 37 c 12i
5 1 4 11

Port Neuf River 118 41 65 12 11
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Numerous specimens (83) obtained in 1891 in the Snahe River at President Camp and in a

small creek at the head of Jackson Lake, Wyoming,* have 11 or 12 anal rays, 12 being the number

in most of the examples counted. In 1892, Dr. Eigenmann obtained specimens at Idaho Falls, 2

of which have 12, 14 have 13, and 4 have 14 anal rays each. Putting these with the 13 col-

lected by us, gives an average of 124 anal rays for that locality. This species was obtained

also by Jordan A Gilbert in 1889 in Heart Lake and Witch Creek, in Yellowstone Park.t The
specimens examined by them had 13 anal rays. In specimens from Idaho Falls the scales of

lateral line range as follows: 52, 53, 53, 53, 55, 55, 57, 57, 58, 61: from Port Neuf River, 51, 51,

51, 52, 53, 53, 55, 57. Head from 4 to 4 i in length, eye 3f to 3| in head. The maxillary scarcely

reaches front of eye, and is 3 to 3^ times in head.

19. Leuciscus lineatus (Girard).

Tiyoma Hneata Girard, Proc. Acad. Nat. Sci. Phila. 1856, 206. Type locality: Not delinitely

known, but jirobably somewhere in the Utah basin.

Tiyoma atraria Girard, 1. c., 208. Type locality: “A spring in the Utah district, near the desert.’’

Tiyoma ohesa Girard, Proc. Acad. Nat. Sci. Phila. 18.56, 206. Pyiie locality: Salt Lake Valley.

Tiyoma sqiiamaia Gill, Proc. Bost. Soc. Nat. Hist. 1861, 42. Type locality: Salt Lake Basin.

(Sg'HaZiHs cr«o)Y'«s Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880,400. Tyjie locality : Utah Lake;
young specimens.

r/(oi»i«?c«s Jordan & Gilbert, 1. c., 461. Type locality : Utah Lake; large specimens.

Siboma atraria ionyiceps Cope. Zool. Wheeler Surv., v, 667, 1876. Type locality : Snake Creek, Nev.

This sjiecies was obtained at the following places: Idaho Falls; Port Neuf River at

Pocatello; Payette River at Payette. Others were seen at American Falls, in Snake River.

Besides the localities given in the above synonymy, this llsh has been rejmrted from the fol-

lowing additional points in the Snake River basin : Heart Lake and Witch Creek, in Yellow-

stone Park (.Iordan & Gilbert, 1889); Snake River at President Camp; Jackson Lake and a

small creek at upjier end of Jackson Lake, Wyoming, (Evermann &. Jenkins, 1891); Snake
River at Idaho Falls, Idaho (Eigenmann). In the Columbia basin it seems to be entirely

confined to the Snake River, and in that stream its occurrence below the falls is exce]itional.

It is an excessively abundant lish in the Great Salt Lake basin, particularly in Utah Lake.

In the canal at Idaho Falls we easily caught this and the preceding species by placing dough
inside a small dip net and allowing it to rest a short time on the bottom

;
great numbers of the

two species, particularly of L. hydrophlox, would soon begin feeding on the dough, when they
could be easily secured by lifting the net. In all recent papers this species has been listed

under the name Leuciscus atrarius, but it seems quite certain that Tiyoma Jineuta Girard is the
same fish; and this, being the older name, must take the place of atrarius.

20. Leuciscu.s aliciae Jouy
Tiyoma yracilis Girard, Proc. Acad. Nat. Sci. Phila. 1856, 206; not Cyprinus {Leuciscus) yracUis

Richardson.

SquaJius copei Jordan A Gilbert, Proc. U. S. Nat. Mus. 1880, 461; not Leuciscus copei Giinther.

Leuciscus aliciw Joay, Proc. li. S. Nat. Mus. 1881, 10. Type locality: Utah Lake.
This species was found ver5^ abundant in Little Wood River at Shoslione, where 86 sjieci-

mens were obtained. Slight differences are found on comparison of these specimens with
others from the Sevier River, Utah, but these differences are not likely to prove constant and
are not more extensive tlian are frequently found on comparing specimens from adjacent
tributaries of the same sti’eam. The eye is a trifle larger, the caudal peduncle rather more
slender, the pectoral and ventral tins seem to average a little shorter, and the dorsal may be
a little more anterior in position.

This species has been previously known only from Sevier River, Beaver River, and Provo
River in Utah. Its occurrence in the valley of the Upper Snake River is one more evidence of

the identity of the two faunas. At least 8 of the species of our collection from the Upper
Shake River are also found in the Great Salt Lake Basin of Utah. They are Catosfomus ardcus,

Lihinichthys dulcis, Ayosia nubila carrinytonii, Leuciscus hydrophlox, Leuciscus alicue, Leuciscus
lineatus, Coreyonus wiUiamsoni, aud Cottus punctulutus.

The following is a detailed description of our specimens from Little Wood River: Head,
4 (3f to 44); depth, 4 to 44; eye, 3f to 4; snout, 3f to 4. D. 8; A. 8, in .52 specimens, 9 in 34.

Scales, 18-79 to 83-13. Body elongate, moderately compressed; head short and heavy,

* Evermanu,^Bull. U. S. Fish Comm, for 1891, 44. t Jordan, Bull. U. S. Fish Comm, for 1889, 48.
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interorbital width a little greater than snout; snout decurved; mouth wide, oblique, lower
jaw verj^ slightly projecting; maxillary reaching to within front of orbit; caudal peduncle
long, the distance between anal tin and base of caudal about 1^ in head, least depth of caudal
l)eduucle 2| in head. Fins small; height of dorsal It in head, its free edge slightly convex;
origin of dorsal somewhat behind ventrals, a little nearer base of caudal than ti^i of snout;
anal about size of dorsal; length of pectoral equal to height of dorsal, their tips rarely

reaching base of ventrals; ventrals short, equal to snout and eye. Lateral line somewhat
interrupted, little decurved

;
scales crowded anteriorly.

21. Leuciscus balteatus (Richardson).

Cyjyrinus (Abramis) balteatus Richardson, Fauna Boreali-Americaua, iii, 301, 1836. Type locality:

Columbia River, presumably at Fort Vancouver, IVashiugton.

Ixichurdsoiiius lateralis GivAul. Proc. Acad. Nat. Sci. Phila. 1856, 202. Type locality: Fort Steil-

acoom, Puget Sound.

This is one of the most abundant species of the Columbia and Lower Snake River, but
appears not to occur in the Upper Snake, where it is replaced by L. liydropblox. The accom-
panying table shows the stations at which this species was taken, together with the number of

individuals from each locality, and the number of rays in the anal fin. It will be seen that

the latter vary, in our siiecimens, from 11 to 22 in number, the averages in the counts from
the different localities ranging from 13 to 18.

In a recent paper,* Dr. Eigeninann announces the discovery that in this species the
number of anal rays decreases with increasing altitude or that “the higher the altitude

the fewer the number of rays and the narrower the limits of variation.” To successfully

establish such a generalization a very large amount of evidence would be necessary. As a

contribution to this question we append the following table, which can not, we think, be
interpreted as showing the truth of the theory. In this table we give, (1) the localities from
which sjiecimens were examined; (2) the range in variation in anal rays among the
individuals; (3) the total number examined from ei^ch locality; (4) the average number of

anal rays for each locality, and (5) the approximate altitude of each place. Fractions of 4 or

more are included in the next higher number:

Number of .aual ravs.

Locality.

11 12 13
!

14 15

Little S])otane River, Dart’s Mill
Colville River, Meyers Falls
Spolcane River, Spokane
Revelstoke, B. C. a
Browns Gulch, Silver Bow
Diiiatilla River, Pendleton
Lake AVashiiifftou, Seattle
Flathead Lake
Gritliu Lake, B. C. n
Small Creek at Sand Point, Idaho
Pend d’Oreillo River, Newport
Hangman Creek, Spokane
Natchess River, North Yakima
Newaukum River, Chehalis ...

Post Creek, Flathead L.ake
Golden, B. C.a
Boise River, Caldwell
Skookunichuck River, Chehalis
Payette Ri\er, Payette
La Grande, Oreaon a
Potlatch Creek,Lewiston
Sicamous, B. C. (t

Walla AValla River, AVallula . . -

Caldwell, Idaho a
Clearwater River, Lewiston . .

.

Columbia River, Pasco
Fniatilla River, TTmatilla
Snake River, Payette
TTmatilla River, Umatilla a
Mission, B. C. a
Kamlooxis, B. C. a

14 30 ; 19

17 18 19 20 21 22 23 24

1

1 1

1

C 1

1

4

12

2

28
4

1

28
2

7

5

1

2
1

1

7

1

8

1

25

4 2

\2 3 2

2
8

’

s'

4

1

2

4

5

13

5

2
7

4
1

5

3

1

25

2 1

1

1

2

18

1

1

8

1

2 2 2

A ver-
age No.
anal

Approx-
Total
No. ex-

imate
eleva-

amiued. tion in
rays.

feet.

70 13 1, 850
21 14 1,200
11 14 1, 910
1 15 1,475

14 14 5, 344
2B 14 1, 070
47 14 1

11 15 3, 100
14 15 1, 990
6’ 15 2, 100
8 15 2, 000

11 15 1,910
8 15 1,078
3 15 20i
6 15J 3, 100

18 16 2,550
65 16 2,372
13 16 204

154 16 2, 1.50

23 16 2, 786
4 17 1,200

58 17 1,300
e 17 326

34 18 2, 372
16 18 750
3 IS 375

« 12 18 300
10 18 2,150
10 19 300
79 19 1

204 1, 158

ff These are the localities from which specimens were examined by Dr. Eigenmaim. The data are those given by him.
* Results of Explorations in Western Canada and the Northwestern United States. Bull. U. S. F. C. 1894, 131.
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lu the preceding table we have arranged the data lieginniug with the lowest average number of

anal rays (13), and proceeded from that to the highest (201). In the table which follows we
have arranged the localities in order of elevation, beginning with the lowest.

Table showing ike reiaiion of aUitnde io number of anal fin rays in Lenciscns balteatus.

Localities.
Approxi-
mate alti-

tude.

Average
No. (if

anal rays.

No. of
speci-
mens on
which

averages
are based.

Lake Wasliington 1 14 47
Mission a 1 19 79
Newaukum River 204 15 3

Skookumcliuck River : 204 16 13

Umatilla ft 300 19 10

Umatilla 300 18 12

Wallula 326 17 C

I’asco 375 IS 3

Lewiston 750 18 16

Pendleton 1, 070 14 26
Raniloops a 1, 158 20t 2

Potlatch Creek at Le'^vistou 1,200 17 i

Meyers Falls 1,200 14 21

Sicamous a 1, 300 17 58
Revelstokea 1,475 14 1

Dart’s Milts 1,850 13 70

Gridin naked 1, 900 15 14

Snokaue River, Spokane 1, 910 14 11

ftangman Creek, Spokane 1,910 15 11

New])ort 2, 000 15 8

Sand Point 2, 100 15 67
Snake River, Pavetto 2, 150 18 10

Payette Kirer, Payette 2, 150 16 154

CaUlwellft 2, 372 18 34
Caldwell 2, 372 16 65

Golden a 2, 550 16 18

La Gramled 2,786 16 23

Flathead Lake 3, 100 15 11

Poster ek 3,1 00 1.54 6

Silver Row 5,344 14 14

a These data are from Dr. Eigeiimainrs yiaper.

Comparing these wdth Eigeumann’s results, it will bo seen that the average number of

rays from our lowest elevation (11 at Lake Washington) is fewer by 2 than the average from

his highest elevation (16 at La Gr.inde) and that our average for Newaukum River (201 feet

elevation) is fewer tliau any average found by him except at Eevelstoke (1,175 feet), where

his average is 15-^, and at Griffin Lake (1,900 feet), where it is 15. The average found by us at

sea level (Lake Washington) is identical with that found at Silver Bow,'* whose elevation is

5,311 feet, the greatest elevation from which specimens have been examined. When there is

absolutelj'' no difference between the aver,ages for the lowest and the highest elevations it is

not possible for us to see any reason for the generalization, “the higher the altitude the fewer

the numlier of raj^s.” If the figures show anything, they show that the number of anal tin

raj^s does not decrease ivith increasing altitude. It is also stated that the greatest range of

variation is at the lowest altitudes, but further on it is stated that the “ greatest variation

in this [the Columbia] system was not at the lowest altitude, but at an elevation of 2, .372 feet. ’

The range here was found by him to be through 10, or from 12 to 21. We find the same range

of variation (from 13 to 21) in our specimens from Payette (2,1.50 feet.) The range found at

the point nearest sea level in the Columbia basin (at Umatilla, 300 feet) w as only through 6

(15 to 20), and the average for that place is nearly identical -with that at Caldivell. The vari-

ation found by Eigenmann among his Mission specimens is through 9 (16 to 24), while that of

our Lake Washington specimens is through 7 (12 to 18). The averages for these two places,

both of 'which are at sea level, are 19 and 14, respectively.

We consider Lenciscns lateralis (Girard) a simx)le synonym of L. balteatus. f)nr mat<'rial

covers well the type loc.alities of both (Columbia River at Fort Vancouver and Fort Steila-

coom on Puget Sound) and indicates but one form. We are certainly not prepared to consider

lateralis a subspecies of balteatus, occupying the same brook 'wdth its parent form, as indicated

by Eigenmann,

L. giUi. ]irob.'il)ly a good species.
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22. Coregonus williamsom Girard. (Plate 21).

Coregonus wHliamsoni Girard, Proc. Acad. Nat. Sci. Phila. 1856, 136. Type locality: Des Chutes

Eiver, Oregon.

Specimeus obtained from the Payette River at Payette, Idaho, 24; Clearwater River at

Lewiston, Idaho, 7; Columbia River at Umatilla, Oreg., 1; Natchess River at North Yakima,

Wash., 8; Newaukum Eiver at Chehalis, Wash., 4; Little Spokane River at Dart’s Mill,

Wash., 6; Flathead Lake, Montana, 2; Post Creek, St. Ignatius Mission, Montana, 9; Clarke

Fork at Thompson Falls, Mont., 1; Creek at Sand Point, Idaho, 5; Spokane River, Spokane,

Wash., 1.

Abundant and widely distributed throughout the Columbia and U)iper Colorado and

Missouri basins. Specimeus of this fish were obtained by Mr. Bean which are of unusual

interest in that they show the breeding colors. Mr. Beau’s report upon these siiecimens is

given at the end of this paper (pp. 205,206).

23. Oncorhynchusgorbuscha( Walbaum). Humpback Salmov. The humpback salmon wasrnuningiu

great abundance at the date of our visit to Puget Sound (August 26) and was the only species

then being handled at the canneries. We were informed that the humpbacks did not run last

year, and in corroboration of the fact that this species runs on the Sound in alternate years

oulj^, it is recalled that it did not appear in 1880, when one of us visited this region. As is

well known, the female humpbacks are plumj), symmetrical, silvery fishes of attractive appear-

ance and good llavor. Aside from the traditional requirements as to color of flesh, the species

is well adapted for canning purposes. No young of this species were found in the streams.

24. Oncorhynchus keta (Walbaum). Dog Salmon. The young of the dog salmon were abundant
in the Newaukum and Skookumchuck rivers at Chehalis, Wash. They average slightly

smaller than young quinnais, and are readily distinguished by their larger eyes. They have

12 or 13 brauchiostegal rays, 14 rays in the anal fin, 130 to 135 scales in lateral lines, and 7 +
13 gill-rakers. Like the young quinnaU, these were all nearly uniform in size, and were
evidently young of the preceding year.

25. Oncorhynchus tschawytscha (Walbaum). Quinnat Salmon. Only the young of the Columbia
River salmon were seen by us during our short investigation of the Columbia and the

Snake. It had not yet reached its spawning beds on the Snake at the time of our visit, and
the “ close season ” prevented its capture later in the lower river. Such facts as we were

able to ascertain concerning its run and spawning-grounds are therefore based on interviews

with fishermen and others, a kind of testimony which must, in this case, be scrutinized

with more than usual care. On the upper river it was repeatedly found that no distinction

was seemingly made between the salmon and the steelhead, and of the two species of salmon

that almost certain!}' spawn in the upper course of these streams, no distinctive accounts could

be had. A “ silver salmon” was, indeed, frequently mentioned, but we were unable to ascer-

tain whether the fish thus distinguished was the female quinnat or the blueback (0. nerka).

As already indicated in our notes on the streams, salmon ascend the Snake Eiver to and
above the Lower and Upper Salmon Falls, and have important .spawning-beds in the main
stream, both above and below these falls. They are not known above the Auger Falls, and
probably do not even reach the foot of the Great Shoshone. They appear first in this 2>ortion

of the river early in September, or occasionally in the latter part of August, at a time when
the streams are so low that falls or dams which would form no liarrier earlier in the season

now keep them out from otherwise favorable spawning-beds. This fish is not much used for

food in the ujjper waters. The remnants of the various Indian tribes make yearly visits to

the spawning-beds and occasionally white men have tried to init them on the market, but

without success. Great numbers, are, however, annually killed through mere love of destruc-

tion. The advent of the salmon brings out from every town men and boys with pitchforks

or other weaijons, curious to see how many of these fish the}' can destroy. It is to be held in

mind that these localities in Idaho and in the eastern portions of Oregon and Washington are

so remote from the canneries that the people have no interest whatever in the jireservation

of the s.almon. We can not, therefore, de2>end ujion public seutiment'to enforce j)rotective

legislation.

We give below such information as we jmssess concerning the distribution of salmon in

the .Snake and Upi>er Columbia rivers.
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Tlie principal tributaries of tliat portion of Snake River wbicli is accessible to salmon are

tlie following : Sahnon Falls River or Salmon Creek, Malade River, Brunean River, Owyhee
River, Boise River, Payette River, Salmon River, Grande Ronde River, Clearwater River,

and Palouse River.

Beyond the fact that the fish enter Salmon Creek and ascend it for a mile or more, we
were able to ascertain nothing concerning the value of this stream.

Malade River is effectually shut off by high falls near its mouth. Trout are said to ascend

the stream during high water in the spring, biit it becomes impassable later. The stream

often goes dry for a distance of many miles along the lower part of its course, and has also

other impassable falls in its upper course.

Brunean River was formerly an important stream for spawning salmon, which reached its

head waters in October, according to the statement of Mr. ,1. L. Fuller, of Bliss, Idaho; We
are informed that a dam recently constructed in the Lower Brunean now wholly prevents the

ascent of fish.

The Owyhee River is still open to salmon, so far as could be learned from reports. Mr. .1.

L. Fuller has seen them in the extreme head waters of the Owyhee in Nevada.

Boise River, like the Brunean, was formerly a salmon stream, but is now partly or entirely

closed by a dam near Caldwell, and is unsuit.ablo by placer mining in the ui)per part of the

stream

.

The Payette, Salmon, and Clearwater rivers are all available sjiawning-gronnds for the

salmon, and we learned of no obstructions in these streams.

The Grande Ronde River is ascended as far as La Grande, where a dam obstructs further

progress.

A high falls at the mouth of the Palouse River prevents the ascent of salmon.

The principal streams and lakes tributary to the Columbia River above the mouth of the

Snake are: Yakima River, Wenatchee River, Chelan Lake, Okanagan River, Spokane River,

Little Spokane River, Cmur d’Alene Lake, Colville River, Kettle River, and Pend d’Oreille

River and its numerous tributary streams and lakes.

Up to 1885 the y.akima River was visited by three or four species of salmon, including the

quinnat, in great numbers. Important spawning-beds were located in the bed of the stream;

but in recent years but few salmon have made their appearance in this river. No artificial

obstructions have been interj^osed, and the decline can hardly be due to any change in the

character of the stream.

We were not able to visit Chelan Lake and Wenatchee and Okanagan rivers, and do not

know to what extent salmon fre(iuent these w'aters. Spokane River, below the falls, was
formerly an imiiortant salmon stream containing large siiawjiing-beds, but salmon are rarely

seen there now. The steelhead still occurs in considerable numbers in the Spokane.

The Little Spokane, as already stated elsewhere, was visited by salmon in great numbers
in 1882 and iirevious years, but since 1882 the number has been very few.

Salmon have never been able to reach Co?ur d’Alene Lake, Spokane Falls apparently having-

proved an effective barrier to their ascent.

Only the few miles of Colville River below IMeyers Falls can be reached by salmon, and
it is certain that this was formerly an important spawning-ground. The portion of Colville

River above the falls would x>rove excellent for salmon, but ileyers Falls form an absolute

barrier. Kettle River flows into the Columbia from the west, just above Kettle Falls. It was
not visited by us, and we were not able to get any reliable information regardingjt.

The Pend d’Oreille River and the numerous important streams and lakes tribiitary to it

have been discussed elsewhere in this xaaper. The occurrence of salmon in Kettle River and
the lower i)art of the Pend d’Oreille is dependent upon their ability to ascend Kettle Falls.

That salmon formerly reached and ascended the Lower Kettle Falls seems pretty well estab-

lished; but whether they have ev^er passed the Upper Kettle Falls is not so certain. The
Ui>per Falls, upon examination, do not appear to Ije as formidable as the Lower. The fact

that so little evidence could be secured regarding the occurrence of salmon in any of these

waters renders it highly probable tbat at no time have they ever ascended in any considerable

numbers above the Upper Kettle Falls.
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'While it is true tliiit the salmon are shut out by falls and dams from a large area of the
Columbia and especially the Snake Eiver basins, and while it is also true that the limitations

are increasing as streams become useful for irrigation purposes and for ndning, it is never-

theless certain that the decrease in the numbers of salmon, due to ill-regulated fishing in the

lower Columbia, has so far outstripped the decrease in area of spawning-beds that the latter

are now more than ample for all the fish that appear. We do not, therefore, belies-e that

increasing the spawning-grounds through the removal of obstructions would materially

benefit the salmon industry. In our judgment, the streams can he repopulated only by regu-

lating the fishing in the lower Columbia and at the same time increasing the output from the

hatcheries.

The young of this species were taken in abundance at the mouth of the Natchess Eiver,

near North Yakima, W'ash., and in the Fataha Eiver at Starbuck, Wash. The Largest iiuli-

r idual seen was 88 mm. long, the smallest 55 mm.
;
the average is about 70 mm. These are

evidently the young of the previous year, and their uniformity in size indicates clearly that all

pass out of the brooks to the sea, or at least to the deeper river channels, during the first and
second years. We count in these young specimens 133 to 140 scales in the lateral line, 16 or

17 branchiostegal rays, 7 -j- 12 gill-rakers, and 15 or 16 rays in the anal fin.

26 . Salmo gairdneri Eichardson. SteeUiead. The steelhead is an abundant fish in the larger streams

of the Colundda basin, especially about Spokane and the mouth of the Fend d'Oreille. Sev-

eral fine examjtlcs of this fish were taken with the spoon by Mr. F>. A. Beau in Septeudjer,

1892, near Spokane. These were called salmon ” by the residents, and Mr. Bean is of the

opinion that most, if not all, the “ salmon” which they take by trolling are really not salmon,

but the steelhead. Mr. Bean was also told that the “salmon” about the month of the Fend
d’Oreille and Salmon rivers are taken by trolling, and it is quite likely that these also are

steelheads.

27. Salmo mykiss (Walbaum). Eoc'ky Mountain Trout; “5n-peH-r/»e” of Fort Hall Indians.

A very large series of trout from the Columbia basin has been examined and from widely

separated localities. Specimens were not preserved in every case, but an examination was
made of trout from the following i>laces : Snake Eiver at Idaho Falls; Eoss Fork and Mink
Creek near Focatello; Little Wood Eiver at Shoshone; Fataha Eiver at Starbuck; Little

Spokane Eiver at Dart’s !Mill; Lake Coeur d’Alene; Lake Fend d’Oreille at SandFoiut; Fend
d’Oreille Eiver at various places between Newport .and the mouth of Salmon Eiver; mouth
of Colville Eiver; Newaukum Eiver at Chehalis; Green Eiver at Hot Springs.

With every additional collection of black-spotted trout it becomes increasingly difficult

to recognize any of the distinctions, specific or subspecific, which have been set up. The
present collection adds not a little to the difficulty. We are now convinced that the greater

number of the “subspecies” of S. mykiss have no sufficient foundation. We find our speci-

mens from the Upper Snake Eiver (Eoss Fork and Mink Creek at Focatello) to be typical

mykiss, having small scales, in 176 to 180 transverse rows, and a deei) red dash on inner side

of mandible. The spots are most abundant posteriorly, and the specimens are scarcely to be

distinguished from the so-called Salmo mykiss 2deuriticus of the Colorado Eivmr. When taken

in the larger river channels the fish is lighter colored, with finer spots and fainter red mark
on lower jaw. Between such typical mykiss and the form represented in our collection from

such coastwise streams as the Newaukum Eiver at Chehalis, Wash,, there seems to be a wide

difference. The latter ha.s conspicuously larger scales (in 120 to 130 cross rows) and no

red streak on lower jaw. The sea-run individuals of this latter kind we believe to be the

steelhead (S. gairdneri), and between it and the mykiss we are now unable to draw any shaiqi

line. Thus the Wood Eiver specimens have fine scales (150 to 163 transvmrse rows) and usually

no red dash under the jaw. Some specimens show traces of the latter, and in such it is usually

faint and irregular.

From the Umatilla Eiver at Fendleton, the Natchess Eiver at North Yakima, and the

Fataha Eiver at Starbuck the scales are intermediate in size, ranging from 142 to 163 in

number, averaging perhaps 148. In these the lower jaw shows no red. Specimens from the

Canir d’Alene region have the red dashes usually very distinct, but vary greatly in size of

scales. Wardner examples look much like tyi^ical mykiss, with 165 to 170 scales. From
Camr d’Alene Lake we find 130 to 166, with the average about 145, while from the Little

Spokane Eiver at Dart’s Mill specimens with conspicuous red dash on mandibles h.avm the
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scales averaging 125 in number. Trout from tbe Green River at Hot Springs, Wasli., and

from tlie Newankum River at Cliehalis liave also 12.3 to 130 scales. We think it not unlikely

that the coastwise form should be recognized as ,Saltno mykiss yaircineri, though the question

is sadly in need of systematic and thorough investigation.

The Fort Hall Indians call the trout Sa-pen-gue, which, they say, meaus good fish.

28 . Salvelimis maliiia ( Walliaum). CIkiit ; ‘•Salnwii Trout”; “Bull Trout.”

Salmo malma Walbaum, Artedi Pisciuiu, G6, 1792. Type locality: Kamchatka.

Abundant in the Pend d'Oreillo River. At La Claires we saw in the possession of an

Indian several fine specimens, the largest of which was 26 inches long, 11 inches in greatest

circumference, and weighed 5 pounds and 1 ounce
;
the length of the head was 6 inches.

The people along the river know this fish as the “eharr,'' while in Montana, from Flathead

Lake to Missoula, it is called “salmon trout” or “bull trout.” One example was obtained by

Bean and Woolman from Lake Pend d’Oreille. One specimen of 3 pounds weight was seen at

North Yakima, which had been caught in the Natchess River. Salreliuus malma has not yet

been found in the Snake River, and it is doubtful if it occurs in that basin above the falls.

The only Sulrelinus yet known in that basin is from Henry Lake, and was identified l>y Dr.

Bean as S. iiamaycush.

29 . Columbia tran.smontana Eigenmann & Eigenmann.

Columhia transmontana Eigeniuauu & Eigenmann, Science, October 21, 1892. Type locality:

Umatilla River, at LTniatilla, Oregon.

Seventy-three specimens of this very interesting species were obtained in the Walla
IValia River at Wallula, Wash., August 23, 1893, by Messrs. Thoburn and Rutter. The
largest specimen measures 3j4 inches in total length. Diligent search was made for this fish

at the locality where the typfes were obtained, but none was found. The specimens taken at

Wallula were found in only one place, about 250 feet below the railroad bridge, on the edge

of a large patch of C/mru and in water about 3 feet deep, where the bottom was somewhat
muddy. The temperature of the water here was 70^ at 11 :30 a. m., when the air was 80'^.

Measurements of the larger specimens give the following results: Head, 3J to 3J-; depth,

3} to 31; eye, 3f; snout, 3. D. ii, 9; A. ii, 6; V. 8; P. 10 to 12. Scales 9-43-8.

Ground color pale straw-C(dor, xirofnsely covered with fine dark-broAvn specks which
form irregular blotches along the course of tlie lateral lino and on median line of back, there

being 1 at anterior base of dorsal and 3 or ton the caudal xieduuele
;
heail with fine dark

spots on sides; dorsal, anal, and caudal barred with dark. Dorsal and anal spines strong;

the first dorsal spine short, less than length of eye, the second mnch longer, as long as from
tip of snout to middle of pupil; first anal spine scarcely as long as first dorsal; second anal

spine about one-third length of head; longest dorsal rays about 14 in head
;
those of anal

shorter.

30. G-asterosteus microcephalus Girard. Abundant in the Walla Walla River at Wallula, in Lake
Washington, and in Skookumchuck River near Chehalis, Wash.; not seen elsewhere by
us. Specimens t.aken were found to be extremely variable in the extent to Avhich lateral

shields are developed. In a considerable proportion the plates are developed along the entire

length of sides of body and the caudal peduncle is sharplj- keeled. Others have but 4 or 5

plates developed, the caudal peduncle being then without trace of cariua. Between these

extremes are all possible intermediate conditions, thus establishing a series comparal)le with
that recently reported on by Dr. G. A. Boulenger as occurring in the common European species.

31. Cottu.s asper (Richardson). A single specimen, 145 mm. long, from the Walla Walla River at

Wallula, Wash., and two small speciinens from L:ike Washington. The dorsals contain 9

spines and 21 rays, and are slightly connected at base. Soft dorsal high, the longest ray 2J-

in length of head, the posterior rays reaching base of caudal. Anal fin with 17 rays; pec-

torals, 16. Interorbital space very wide, equaling diameter of eye, not concave. Prickles

coarser and less closely crowded than in the Sacramento River specimens, distinctly^ visible

without the aid of a lens, and directed upwards and backwards. The lateral line is complete,

without abrupt angle under last dorsal rays, and contains 38 pores. Anus separated from first

anal ray by a space equaling two-thirds diameter of orbit. Band of iralatine teeth weak.
Anterior nostril in a short tube. The coarser prickles, more anterior position of vent, and
flatter interorbital space prol)ably indicate that C. asper is separable, at least subspeciflcally,-

from the Sacramento River form. Material is not now at hand to settle this point.
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Cottus rhotheus (Rosa Smith).

This stroEg'ly-markecl species is abimdaut in the Spokane region, and was taken at the

following stations; Little Spokane River at Dart’s Mill near Spokane, and at Chattaroy,

Wash.; Colnmhia River at Colvilie, M"ash
;
C'cenr d’Alene Lake near Coeur d’Alene, Idaho;

Clearwater River near Lewiston, Idaho; M'alla Walla River at M'allula, Oreg.
;
Hangman

Creek at Tekoa, M'ash. ; Natchess River at North Yakima, M"ash.
;
Newauknm River near

Chehalis, Wash.
;
Snoqnalmie River at Snoqnalmie Falls, Wash.

The salient features of this species are: (1) The pointed wedge-shaped protile of head, as

viewed from above; this contrasting strongly with the usual broadly-rounded contour of other

species. (2) The wide In.u’izoutal month, quite at lower profile of head. (3) The noticeably

concave interorbital and occipital regions. (4) The very broad and long palatine baud of

teeth. (5) The rather slender bod3^ and the extremely slender caudal jieduncle, the latter

expanding fan-like at base of caudal fin. (6) The dorsals usually separate; when united, at

extreme base onlj^. (7) Lateral line complete. (8) Sides usually well invested with prickles,

which are triangular and coarse, and less closely placed than in asper. Thej^ are arranged

more or less delinitely in oblique series. There is considerable variation in the completeness

of the investment, and in one specimen from Chehalis an axillarj^ patch only is present.

The specimens from Chattaroj^ and from Snoqualmie Falls are referred to this species with
doubts as to their identity’.

The following table will give an idea of the amount of variation in imudjer of tin-rays,

found in this si>ecies

;

Siiinou.? dorsal. Soft dorsal. Aiml. Pectoral.

Locality.
A’ll. via. 1C 17 11 12 13 15 10

Lateral
line.

4 6 0
I

4 3 6 1 10 32 to 84
01 2 1 1 1 2 32, 33
2 1 1 1 1 o

]
0 1 1

2 1
0 3

1 1 1 1

1 5 1 1 4 , 1

1 4 3 2 3 o 5

1 1
' 1 1

33. Cottu.s punctulatus (Gill). Jh-trc.

Cottopsis semiscaher Cope. Hayden’s 5th Report, 1871, 476. Typo locality: Fort Hall, Idaho.

Numerous specimens from Green River, Wyoming. Comparing these rvith typical seini-

scaher from the vicinitj' of Pocatello, Idaho, we can appreciate no difference whatever, except

in the matter of armature. None of our Green River si)ecimens show anj' prickles whatever.

About half the Pocatello specimens are also naked and are indistinguishable from typical

punctulatus; in the others more or less prickles are developed, varying from a few in axil of

pectorals to a baud covering more tha)i half of the sides. As this is not an tmusual amount
of variation, rve do not consider C. semiscaher worthj’’ of recognition. The relations of C,

punctulatus with the eastern species have not been carefulljr worked out, and it seems best

to recognize it for the present as distinct. Specimens from Green River, Wyoming, and from

Mink Creek, Ross Fork, and Port Neuf River, Pocatello, Idaho. The collection contains also

two specimens from Thonixison Falls and three from Flathead Lake, which seem to be this

si^ecies. By the Fort Hall Indians this lish is called ali-we, a word meaning horns.

34 . Cottus perplexus, sp. nov. (Plate 20.)

Type locality: Skookumchnck River, near Chehalis, AVash., where 13 specimens were col-

lecteil, August 28, 1893, by Drs. Gilbert and Jenkins. Associate type locality: Newaukum
River near Chehalis, AA^ash.; 26 sx>ecimens, collected by Drs. Gilbert and Jenkins, August 28,

1893, Tyx>e, No. 45387, U. S. Nat. Mus. Co-types, No. 45388 (Newaukum River), U. S. Nat.

Mus.
;
and Nos. 1324 to 1343 (Skookumchuck River), Museum Lelaud Stanford Junior Uni-

versity. Related to Cottus punctulatus.



Bull, U 5. F. C. 1894. Salmon Fisheries of the Columbia River. fTo face page 202.) Plate 20.

Fig. 1. COTTUS PERPLEXUS, sp. nov. (Tyjie.) Skookiimcliiiek River, (llielioli.s, VVashiugl.mi.

Fig. 2. COTTUS LEIOPOM US, sp. nov. (Type.i Little Vyinul River, Slio.sliuiie, Iilalm.
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Description : He.'irl, 3j ;
deiitli, It

;
eye, 4 ;

snout, 4 ;
in terorbital width, 5L D. vii, 21

;
A. 15

;

P. 16; V. I, 4. Least depth of caudal peduncle greater than snout, 3f in head; interorbital

sirace rather broad, about 1^ in eye.

The body is deeper and more compressed than in any other species known to ns, this being

especially noticeable posteriorly; the caudal jieduucle is verj- short and deej), and is entirely

overlap2)cd by the ]iosterior dorsal rays which extend beyond base of caudal tin. Length of

caudal peduncle from base of last dorsal ray aliout f depth of same. Depth of body at origin of

anal tin length of head. Interorhital space slightly concave; occiput flat or transversely

convex. Mouth obli(pie, the maxillary reaching vertical from ]>osterior margin of pupil, 21 in

head. Teeth in a. very narrow crescentic l)and on vomer, none on palatines. Upper preo])er-

cular spine short and broad, curved or simply directed upward; i)elow this two stout, blunt

spines directed downward. Body, in the tyi>e specimen, entirely naked; lateral lijie incom-

l^lete, not reaching end of soft dorsal.

Spinous dorsal low, the longest spines not greater than length of snout
;
soft fins all high,

the 15th dorsal ray eipral to snout and eye
;
a broad membrane always connecting the two dorsals,

the notch inconspicuous. Last rays of anal as well as dorsal extend beyond base of caudal;

first anal ray under third ray of soft dorsal
;
ventral spine and rays slender and weak. Anus

midway between base of caudal fin and front of eye.

Color in alcohol, back and sides with verniiculations of light and dark, the back with 5 or 6

ill-defined black crossbars, which usually roach the lateral line; the usual black bar at base

of caudal, emargiuate posteriorly; below the lateral Hue a number of small, quadrate, dark
blotches, arranged in two irregular series

;
lower parts unmarked except with fine dark punctu-

lations; dorsal, pectoral, and caudal fins crossbarred with dark; anal and v'entrals with

numerous small dark specks. Length, 91 mm.
The co-types show that this species is subject to some variations whicli should be men-

tioned. Head, 3 to 31
;
depth, 4i to 4L D. vii or a iii, 18 to 21

;
A. 14 to 16

;

1'. 14 to 16. While the

body is usually entirely naked, there is occasionally an axillary band of prickles, sometimes

supirlemented by a single irregular series of prickles along base of the dorsal fin. The notch

in the membrane connecting the dorsals is usually inconspicuous. In some exanqrles the black

crossbars on the back do not reach the lateral line. The small, quadrate, dark blotches below

the lateral line are sometimes arranged in a single series iiarallel witli base of anal, sometimes

in two irregular series.

The following table gives the fin formula in a number of individuals of this species:

Locality.

Dorsal spiues. Dorsal rays. Anal rays. Xo. of
speciineii.s

examined.A’ll. A’lII. 18 19 20 21 It 15 IG

Skookumclmck River 3 10 4 5 0 6 0 1 13
3 0 2 0 1 1 3 1 26

Natchess River 4 1 1 3 1 2 2 1 5

From Coitus puncUdaius, which it most closely resembles, this species may l>e distinguished

by its deeper body, more elongate anal fin, the broad union between the dorsals, the absence

of palatine teeth, and the different coloration.

35. Cottus leiopomus s^i. nov. {Adog, smooth; cover, oijercle. ) (Plate 20.)

Type locality : Uiiper Little Wood Rir^er, Shoslione, Idaho, where 2 specimens were col-

lected, September, 189.3, by Mr. H. H. Kinsey. Type, No. 45389, Ih S. Nat. Mus. Co-type,

No. 1151, Museum Leland Stanford Junior Unir'ersity. Related to Coitus phdouijis.

Head, 34
;
depth, 54; eye, 4| ;

snout, 3^ ;
interorhital width, 7-]

;
I>. vii-17

;
A. 12; P. 13; V.

1,4. Least deiith of caudal peduncle about equal to length of snout; interorhital space very

narrow, much less than diameter of eye
;
mouth small, m,axillary }'eaching vertical from middle

of eye, a wide strip vHsible laterally in the closed mouth. Preopercular spines entirely absent,

the preopercular margin eveidy rounded throughout, without prominence, and Avithout the

least trace of a spine.
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^’olne^ with a very narrow baud of teeth; palatines naked; skin wholly naked, lateral

lino complete. Dorsal fins not joined unless at extreme l>ase
;
fins all low, the pectorals barely

reaching front of anal
;

I'rout of anal under tliird ray of second dorsal, its last ray under
fourth from last ray of latter. Free portion of caudal peduncle (behind last anal ray)

contained If in head; iiortion Irehiml baseof lastdorsal ray3 in head; neither dorsal nor anal

reaching base of caudal when depressed.

Color in alcohol; head on sides rather finely vermicnlated rvith light and dark; plain

whitish below; not coarsely spotted or Idotehed as in pliilonipf:; dorsal bars indistinct; two
narrow Idack lines downward and backward from the eye

;
an evenly convex dark bar at base

of caudal; dorsals, pectorals, and caudal faintly crossbarred.

Length 81 mm.
I'he second specimen, which is 71 mm. long, agrees closely in every respect with the type.

This species is very closely related to CoUus iihilotiips, from wliich it differs only in the

total absence of any preopercnlar spine. In both specimens, and on each side, the preoper-

crdar margin is entirely rounded throughout, without any prominence and without the least

trace of a spine. It seems very improbable that the two should agree in lieiug merely abuor-

mal in this respect, and we are forced to couclnde that a form exists which is peculiar to the

Malade Liver, a stream otherwise remarkable in its ichthyologic features.

36. Cottus philonips Eigeumann.

This name was proposeil as a substitute for Cottus 7niniitus Fallas, supposed to be pre-

occupied, and Cottus microslomiis (Lockington), not of Hieckel. The first meutioned is

perfectly available, but was ai)plied to a specimen from the islamhof Talek, near Tauisk, in

tlio Okhotsk Sea. It is very doubtful, therefore, whether C. ininu.tus should be used for any

American species in advance of comparison with the Siberian^ form. From the Aleutian

Island species (C. microslomiis Lockington), C. p/u7o/up« differs in many important respects,

and is undoubtedly distinct. Thus the Alaskan form has the j>osterior nostrils in short hut

conspicuous tubes, the preorbital ju’oduced into a lobe which conceals all of the maxillary

except tlie extreme tip, and the dorsal fin with 8 or 9 spines and 18 to 20 soft rays.

Cottus 2>^<f^oiiipis is a small-headed form, typically with perfectly smooth skiu and
unarmed ]talatiues. Like most other species of the genus it occasionally develops a baud of

postaxillary prickles, which are often accompanied in the same specimens by a small

patch of teeth on the palatine bones. The head is less strongly armed than usual, the single

preopercnlar spine being short, the preopercnlar margin otherwise wholly unarmed. In this

respect C. j)hilonq}S differs from all other western species of Cottus, except the Alaskan form

above mentioned. '

The dorsal varies from vu or viii, 16 to 18; the anal from 12 to 14. The nostrils are

without tubes, and rhe preorl)ital little produced, exposing the greater part of maxillary in

closed mouth.

Specimens were ol)taine<l in the Port Nenf Liver near Pocatello, at Snoqnalmie Falls,

and in a spring branch emptying into tne South Fork of the Cfciir d’Alene River, near Ward-
ner. Idaho. We have also seen specimens taken from Birch Creek, in western Idaho, by

Merriam and Bailey.

37. Cottus marginatus Bean.

Six small specimens from Mill Creek at Walla Walla (the type locality of marginatus)

agree with Bean’s description and differ from all other western sx>ecimeus of Cottus wdiich we
have seen in having but three soft rays in the ventral fins. So far as can be ascertained from

our very immature specimens, ?nrtr^i/nL«s strongly resembles perplexus, with which it agrees

in fin rays, naked skin, the iuconpilete lateral line, and the absence of palatine teeth. C.

perplexus has constantly 4 soft rays in the ventral fins, and other differences may appear when
compared with adult specimens. In our specimens of •margiuahis, the anus varies in position,

being sometimes nearer base of caudal fin than snout, sometimes nearer snout. Twenty-two

small specimens, collected by Beau and Woolman at Sand Point, Idaho, are for the present

referred to this sytecies, though we are not certain that this identification is correct. The-

ventrals seem to be i, 3, Imt the body is more or less covered with prickles.
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NOTES ON WILLIAMSON’S WHITEFISH IN BREEDING COLORS, FROM LITTLE
SPOKANE RIVER, WASHINGTON, AND REMARKS ON THE DISTRIBUTION OF
THE SPECIES.

[By Bartou A. Beau, assistant curator, Departmout of Fishes, U. S. National Museum.]

In the fall of 1S92, while on an inve.stigation of the streams in eastern ’Washington

with a view of locating a site for a hsh-hatchery for the U. S. Fish Connnissiori, the

Avriter had the good fortune to secure a A”ery line specimen of Coregonns n'iUiavisoni

approaching the breeding condition.

As Avill 1)6 seen in the accompanying illustration (Plate 21) the tubercles on the

scales at this time are very prominent, situated on the middle of the scales, milk-white

in color, and forming horizontal lines along the body from head to tail. About six-

teen of these lines can be counted between the back and ventral edge of the body.

The tubercles show on the abdomen, but the color of that portion of the body and of

the tubercles being similar, they are indistinct.

Color: Daikon back, sides a lighter steel-gray, and under parts vddte; all lins

tipped with black; caudal and adipo.se lins steel-blue.

D. 14; A. 13; scales, 9-83-lh; pores in lateral line, SO; head, o; depth, 4; eye, 4^-;

snout, 3. Gill-rakers short, about 12 below the angle. Mouth A’ery small, the maxilla

barely reaching vertical through front of eye. Dorsal fin highest in front, gradually

graduated to last ray, which is less than one-half length of anterior rays. The greatest

height of the dorsal slightly exceeds its length of base, which equals the length of the

ventral tins, being considerably less than the length of the iiectorals, but exactly that

of the anal tin. Oaudal tin deeply forked.

The specimen here described and illustrated measures not quite 11 inches; it is

a male and was taken in Little Spokane Eiver near Clark Springs, October 5, 1892.

Another exanq)le, a littlelarger (I24inches), rvas obtained by Mr. A. J. Woolman
in the Little Spokane, in Septendier, 1892. The tubercles on this S])eeimen are well

preserved, those on the former having disa})peared owing to exposure to tlie air and
handling AAdule being drawn.

Mr. W'oolman’s example has the following characters : D. 13
;
A. 13, Seales 10-80-10.

Head, 5; depth, 4. Adipose tin very long, the length of its base being contained 2i

times in the head’s length. Color as in the preceding.

So far as we are aware the breeding whitetish, of any species, has not been here-

tofore described in America. In Fauue des Yertebres de la Suisse, volume v. Hist.

Nat. des Poissons, Geneve, 1890, Dr. Victor Fatio presents the following note on the

breeding colors of Coregoiius exiguns of Switzerland:

Adult males differ from the females by a more slender body, larger head, stouter muzzle of snout,

the greater development of the paired fins, e.speeially the pectorals, and during the breeding season

by a more intense coloration, also by the stronger and more numerous epidermic buttons, and some-
times by the more strongly arched scales on the lateral line.

It is unfortunate tliat we failed to secure female fish. The Avhitetish tvere very
abundant in the Little Spokane; large numbers ayere observed. They Avere, hoAveA’er,

exceedingly shy and difficult of capture, and our efforts to net Iheni Avere entirely

ineffectual.
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lu most of the streams seined by Mr. Woolman and the writer in western Montana,

Idaho, and Washington the yoniig, parr-marked whitelish Avas taken. These young
fish were obtained in several quiet streams, almost sluggish, so weak was the current.

In Siiokane Eiver at the city of Spokane large numbers of adult whitefish could be

seen from the city bridges. They would lie or swim close to the bottom, keeping in the

shade of the bridges, and would bite at grasshoppers. The artihcial fly seemed to have

no attraction for the tish.

This whitefish grows to a length of 15 inches, has excellent flesh, and is by many
confiised with the grayling, ThymaUns. The Columbia Eiver chub, Mylocheilus cau~

riiiiis is often called ‘‘whitefish.” The type of Coregonus wilUamsoni was obtained in

the Des Chutes Eiver, Oregon, and described by Dr. Girard in the Proceedings of the

Philadelphia Academy of Sciences in 1850, and again in 1858 in the Pacific Eailroad

Survey reports. Later recorded localities are: Willamette and Columbia rivers,

Oregon
;
the Columbia and its tributaries in Washington

;
Lake Tahoe, Trout Creek and

Truckee Eiver, California ; lakes and streams of Idaho, Montaua, Wyoming, Colorado,

and Utah. The species ranges north into British America and eastward to the moun-
tain tributaries of the Upper Missouri, several of the localities given by Prof. Evermaun
being east of the Continental Divide.

ANNOTATED LIST OF REPTILES AND BATRACHIANS.

[By .John Denburgh, student, Lelaud Stanford Jnnior University.]

But few reptiles and batrachians were observed by members of the exifedition,

partly because no special effort Avas made to collect them, and partly because they

were not abundant in most of the region traversed. Both lizards and snakes seemed

to be rare on the barren lava plains of the Snake Eiver, where Sceloponis gyaciosus,

Phrytiosoma douglassi, and Fhrynosoma platyrhiims Avere the only species seen. The
case was different in the bottom lauds of the Snake Eiver below Shoshone Falls, Idaho.

Here lizards were extremely abundant and in considerable variety. Species of Uta,

Crotaphytus, and Gnemulopihorus Avere as numerously represented as on the hot deserts

of southern California. Two species of Sceloporus were also seen, but of these no

specimens Avere secured. The richness of reptilian life on the sandy floor of the valley

contrasted strongly Avith the reverse condition on the lava i)lains immediately bordering

the valley and but a few hundred feet above it.

1. Crotaphytus wislizenii Baird & Girard. Two fall-grown specimen.s collected in the bottom lands

of the Snake Biver near Bliss, Idaho, August 8. AA'ith the exception of Cnemidoyhorus tiyris,

this was the most abnndaut s|)ecies observed.

2 Uta stansburiana Baird & Girard. A single badly mutilated specimen from Snake Eiver bottoms,

near Bliss, taken August 8. The species rvas not rare, and was usually observed on rocks.

3. Sceloporus graciosus Baird & Girard. Six si)ecimeus from near Poc.'itello, Idaho, August 3; two
specimens from near Idaho Falls, Idaho, August 5; three specimens from near Umatilla, Oreg.,

August 11. This species was always observed on the ground, and was seen both among the

coarser basalt and on the finer sands and gravels.

4. Phrynosoma douglassii (Bell). This pygmy horned toad seemed by no means abundant. The

largest specimen, 68 mm. long, was taken at Pocatello, Idaho, August 4. Two other specimens

were captured: one on the Clearwater River, 7 miles above Lewiston, August 15; the other

at North A'akima, AA'ash., August 23.
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5. Plirynosoma platyihinos Girard. One speciaieu from Bliss, Idaho, August 8; two—a male and

a female—from the lava plains between Shoshone and the Snake River, August 7. In the

latter locality the species was abundant. The two specimens there secured have the series of

enlarged gulars almost obsolete, it being represented on each side by two or three scales slightly

more pointed than the other gulars. The number of femoral pores is 8 in the male, 10 in the

female. The tympanum is fully scaled iu one, only partially so in the other.

6 . Ciiemidophoru.s tigri.s Baird & Girard. The “sand lizard” was the most abundant species iu

Snake River bottoms. A single specimen wms collected near Bliss, Idaho, August 8. This

seems not to differ from Owen’s valley specimens, and wo therefore follow Dr. Stejneger iu

the use of the above name.

7. Thamnoplii.s Vagrans (Baird A: Girard). Although the six garter snakes brought iu by the

expedition show considerable color variation, they unquestionably represent a single species.

They were collected at the following localities: 1 sijecimen. Sand Point, Idaho, August 7; 2

specimens, Clearwater River near Lewiston, Idaho, August 15; 1 specimen. Potlatch Creek

near .1 uliaetta, Idaho, August 16
;
1 specimen, Wardner, Idaho, August 18

;
1 specimen, Umatilla,

Oregon, August 23.

8. Thamnophis sii tails parietalis (Say). One specimen of this variety was obtained on the Little

Spokane River near Simkane, in September, 1802, by Mr. A. J. Woolman.

9. Crotalus lucifer Baird & Girard. A single specimen taken on the Snake River between Twin
Palls and Shoshone Falls, Idaho. The rattler is saiil to be not ahTuidaut in that vicinity.

10. Diamyctylus torosus (Esch). Two specimens found in Skookumchuck River near Chehalis,

Wash., August 28.

11. Bufo columbien.sis Baird A: Girard. One young siieeimen, llrnatilla, Oregon, August 23, and
one adult, Poc.atello, Idaho, August 3.

12. Hyla regilla Baird & Girard. One specimen, Chehalis, Wash., August 28.

13. Rana aurora Baird &Gir<ard. Four specimens from Skookumchuck River near Chehalis, IVash.,

.\ugust 28.

14. Rana pretiosa Baird A: Girard. Seven specimens, Sand Point, Idaho, August 7; 1 specimen,

Pendleton, Oreg., August 12; 2 specimens, Colfax, Wash., August 17; 1 specimen. Little

S])okane River, Dart’s Mill, Washington, August 18; 1 specimens, Cceur d’Alene, Idaho,

August 21
;

1 specimen. Post Creek, Montana, September 18, 1892
;
1 specimen, Thompson Falls,

Montana, September 19, 1892; 5 specimens. Sand Point, Idaho, September 20, 1892; 7 speci-

mens, Little Spokane River, Spokane, Wash., September, 1892; 3 si)eciuiens, Clark S])ring,

Spokane, Wash., October 5, 1892.

15. Rana pipiens brachycephala (Cope). One specimen of this handsome frog was secured in the

Boise River, at Caldwell, Idaho, August 8. The collection made by Messrs. Beau and Wool-
man contains three specimens from Post Creek, Montana (September 18j, and oue from Sand
Point, Idaho (September 20).
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17 -NOTES ON FISHES COLLECTED IN FLORIDA IN 1892.

By Dr. JAMES A. HENSHALL.

During tlie montlis of January, February, aud March, 1892, the writer was
engaged in collecting a series of the salt-water lisbes of Florida for use in preparing

the exhibit of the U. S. Fish Commission at the World’s Columbian Exposition,

Chicago, 1893.

Most of the fishes were procured from the fishermen at Tampa and Key West.

As it was intended to make gelatin casts of those obtained, only adult examples

were collected, comprising the larger forms, especially those known as food-fishes;

consequently such small species as cypriuodonts, sardines, anchovies, silv^ersides, etc.,

were not embraced in the collection.

Each fish was taken fresh from the water, frozen in a refrigerator, and then care-

fully wrapped in soft, white paper, and sewed up in cheese cloth. They were then

packed in ice and shipped to Washington by express, where they arrived in excellent

condition. Those shipped from Kej'' West were re-iced en route at Port Tampa.

Casts were made of most of the species, which were painted in oil from fresh

examples or color sketches and exhibited at the World’s Fair, where they were A’ery

much admired aud presented so lifelike an appearance that most visitors mistook

them for real fishes.

The fishing in the vicinity of Tampa is all done by means of haul seines on the

sandy beaches of the islands and bays of the mainland. The first pound net on. the

west coast of Florida wars put in operation in Sarasota Bay during my visit, from

which 1 secured many fine specimens.

The coralline formation of the Florida keys and reefs renders the use of seines

and nets impossible, so that all of the market fishing at Key W^est is done with hook
aud line. Most of the fish are bottom fish, and are caught in the channels between
the keys, the fleet of small smacks (known as “smackees”) going out every morning
and returning in the afternoon. The flsh, consisting of grunts, snappers, groupers,

jiorgies, etc., are brought to market alive in the wells of the smackees. The principal

and favorite bait is the sea crawfish {Palinurus sps.), but such small fry as pilchards,

sardines, anchovies, etc., are also used.

A fleet of larger smacks, mostly schooner-rigged, engage in trolling along the

keys and reefs for the larger surface-feeding fishes, as kingfish, Spanish mackerel^

jacks, albicore, bonito, etc. The troll used is usually a piece of bacon rind cut in the

semblance of a flsli. The catch is taken to market fresh, but not alive, as the severe

ordeal of being hooked and hauled iu while under sail is usually sufficieut to cause
the death of the fish in a short time. They are, therefore, rapped on tlie head and
killed outright as soon as they are brought aboard.

F. C. 13. 1891 U 209
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The following- list of 131 species coinx)rises the collection under consideration. As
their specific characterizations are j)ublished elsewhere, the aunotations are from an

economic standpoint entirely, it being the intention to give only such information as

relates to their habitat, abundance, size, habits, and their comparative value as food-

fishes. The vernacnlar names given are those used by the fishermen.

SPHYRNIDiE.

1. Sphyrna tiburo (Linn.). Bonnet-head Shark. This curious shark is commou about the Florida

keys aud at the passes aad iulets of both coasts. It grows to about 6 feet iu length. It is of

no economic importance, I obtained several small examples about 3 feet long at Tampa and

Key West.

PRISTIDIDJE.

2. Pristis pectinatus Latham. Sawfish. Commou on both coasts of Florida in the bays aud along

the keys. It grows to a length of 20 feet. No use is made of it except that its saw is pre-

served and sold as a curiosity. It is viviparous, the young being some 2 feet in length when
born. It does considerable damage to turtle nets aud other set nets by becoming entangled in

the meshes, and is capable of iuliictiug severe wounds with its saw, if interfered with. On
this account it is always killed by the fishermen when captured; but the prevalent stories of

the books alleging that the sawfish uses its saw as an offensive weapon iu procuring food by

cutting, slashing, and tearing other fishes must be taken cum grano satis. 1 have seen hundreds

of sawfishes, big and little, engaged in procuring food by raking the sand of the bottom, but I

have never observed them using the saw to disable other fishes. The character of its minute
teeth indicates that its food consists of small organisms. It is a bottom feeder, like all of the

rays. I obtained a specimen 8 feet in length at Tamj)a.

RHINOBATIDiE.

3. Rhinobatus lentiginosus Garmau. Eleclric-fish. Not uncommon about the Florida keys. It

grows to several feet iu length. It is called the “electric fish ” by the fishermen, who ascribe

to it considerable electric powers. I failed to secure a living specimen in order to test the

matter, though I obtained several adult examples about 2 feet long at Key West and one

at Tampa.

DASYATID.S1.

4. Pteroplatea maclura (Le Sueur). Butterfig Ray. Common in the bays of the west coast. It is of

no economic importance. I obtained several sjrecimens a foot or two in diameter in Sarasota

Bay.

5. Dasyatis centrura (Mitchill). Stingarec. Common in the bays of both coasts. The fishermen

dread the largest ones, as its “sting” fserrated spine) is su)iposed to be iioisouous. At all

events it is capable of causing a very serious wound. I procured several examples at Tampa,
and one in Sarasota Bay that measured 6 feet across the iiectorals.

6. Dasyatis sayi (Le Sueur). Stingaree. Not uncommon about the southern keys and the iulets

of the coasts. I obtained one at Mullet Key, near the entrance to Tampa Bay. The sting-

rays are not utilized in any way in Florida.

7. Dasyatis sabina (Le Sueur). Stingaree. Commou in the bays and lagoons of both coasts, often

running ux^ the streams to fresh water. I obtained several small ones iu Tamx)a and Sarasota

bays.

MYLIOBATIDIE.

8. Stoasodon narinari (Enjilirasen). Jl'liqi Rag. Not uncommon on the west coast. It is a very

handsome ray, being dark brown and thickly covered with white spots a half inch to an inch

in diameter. The long tail is irreserved as a curiosity. I x>rocured a fine exam^rle, some 4

feet iu diameter, from Sarasota Bay,
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SILURIDJE.

9. Galeiclitliys felis (Liun.). Catjiafi. Abimdant everywhere along the coasts, in the hays and

streams, and is everywhere considered a nuisance. It spawns iu summer. Its eggs are as

large as cherries, and are incubated in the mouth and throat of the male. Specimens from

Tampa.

10. .Sllurichthys marinus (Hitchill). Caijish. Not nearly so common as the preceding species, being-

more of a deep-water lish. Specimens from Key West. The sea-catlishes are not used for

food iu Florida, Ijeing universally despised and detested where so many better fishes abound.

ALBULID.E.

11.

Albnla vulpes (Linn.). Bonejisli. Common along the southern keys, and at the passes and inlets

of the coasts. It is a graceful, silvery fish, shuttle-shaped, and (piite a good food-fish, though

bony. It is, moreover, a good game-fish, readily taking the fly or bait, and gives the angler

more sport, for its size, than any of the marine fishes. It grows to 2 feet in length. Specimens

from Key West and Tampa.

ELOPID.E.

12. Elops saurus Linn. Ten-poutider. Not quite so common as the boneflsh, whicli it resembles in

general conformation, color, and size. It is of no economic importance. Examples obtained

at Key West and Tampa.

13. Megalop.g thrissoides (Bloch & ,Schneider). Tarpon. Common on both coasts, in the bays and
lagoons, esj)ecially iu summer, the smaller ones, of from ,5 to 40 pounds, ascending the streams.

It is a noble, handsome fish with very large scales, resembling frosted silver, which, on account

of their size and brilliancy, are preserved as curiosities. It grows to an immense size—some
200 pounds. It is not a food-lish, its flesh being coarse and stringy and of the color of veal.

It breeds in Cuba, ami is supposed to breed iu Florida, but in all of my collecting, with

fine-meshed seines, I have never seen one less than a foot in length. It is very fond of the

sun-light, and wdll lie under the mangroves for hours, perfectly motionless, basking in the sun.

At other times they disport themselves on the surface of deeper water, in schools, like por-

imises. It is universally called “ tar-pon',’’ in both singular and plural, by the native lisherineu.

The tarpon, owing to its great size and its habit of continually leaping from the water

when hooked, has become a noted game-fish, and is much sought after Ijy Northern anglers, who
congregate mostly about the lower part of Charlotte Harbor, near Punta Kassa, and at Fort

Myers, 20 miles above, on the Caloosaliatchee Kiver. The largest examples so far taken on the

rod of the angler weighed, respectively, 19S ami 20-5 pounds, the latter heiug taken by iMrs.

George T. Stagg, of Kentuckj', the former by Jlr. McGregor, of New York. The skins of these

two fine specimens, ha^ ing been prepared andnumnted, were exhibitcul at the World’s Colum-
bian Exposition, where they commanded the wonder and admiration of all, especially of the

foreign visitors. The tarpon is taken by the natives of Florida by means of the fish spear or

“grains” (in the use of which they are very expert) when it is basking in the sun iu shallow

water. I obtained a very fine sjiecimen, 6J feet long and weighing 12.5 p(juuds, in Sarasota

Bay, though at the time of my visit the water was unusually cold and tarpon consequently

very scarce.

CLUPBID.®.

14. Alosa sapidissiina (Wilson). Shad. I saw this fine food-fish in January at Jacksonville and St.

Augustine, it having been taken in the St. Johns Eiver. They were mostly of small size.

15. Brevoortia tyrannus (Latrobe). Herring. I obtained a number of examples of the menhaden
at Tampa (where it is called “herring”), which I believe is the first instance of its being

collected on the Gulf coast by any naturalist. It is, however, known from the mouth of the

St. Jolins River on the Atlantic coast. The southern form, 71. pub-oaas Goode, is common iu

the Gulf.



212 BULLETIN OF THE UNITED STATES FISH COMMISSION.

SYNODONTIDiE.

16. Synodus foeteiis (Linn.). Lizard-fish. Common on both coasts and along tlie keys in sandy situa-

tions. Grows to a foot or more in lengtli. Not used as food. I obtained S])ecnneus at Key
West and Tampa.

MURJENIDiE.

17. Gymnothorax funebris Ranzaui. Green Moray. Not uncommon about the Florida keys. It

grows to 6 or 8 feet in length, is very strong and vigorous, and as active and sliiipery as an
eel. It is much dreaded by tlie fishermen when caught on their lines, being very ferocious

and combative. It has been known to drive a man overboard to escape its terrible teeth,

its bite being believed to be poisonous. It is never eaten. Its beautiful hriglit green

coloration resides in the slime with which it is covered, anl which disappears when this

is removed, leaving the skin of a muddy, brownish-black color. I obtained three specimens

at Key West, each some 5 feet in length, one of which was caught with hook and line from

the wharf.

18 . Gymnothorax moringa (Cuvier). Speckled Moray. Rather common along the Florida keys.

Does not grow so large as the green moray, and is not held in such common detestation, perhaps

owing to its beautiful coloration, which, while varying somewhat in dift’ereut specimens, is

always pretty in the variegated spots, reticulations, and markings. I obtained several examples
at Key West, from 2 to 3 feet in length.

SCOMBERESOCID.S3.

19 . Tylosurus raphidoma (Ranzaui). Hound. Common along the keys and reefs. Grows to a length

of 3 or 4 feet. It obtains the name of “hound” from its habit of running in schools and
leaping along the surface of the water. -It is larger than the other species of the genus, and,

like the othens, is a fair food-fish, though seldom utilized in Florida. Specimens from Key
West.

20. Tylosurus notatus (Poey). Needle-fish. Very common along the coasts and keys in schools.

Grows to 2 feet in length. Specimens from Key West and Tam 2)a.

21. Hemirhamphus balao Le Sueur. Ballyhoo. Abundant about Key West and along the coasts,

running in schools. It reaches a iengih of 15 to 18 inches, and is a fair food-fish, though no
use is made of it in Florida. The other species of “half-beaks” are also abundant, and all

are called “ballyhoo” by the fishermen. Specimens from Key West.

SYNGNATHIDiE.

22. Hippocampus hudsonius De Kay. Sea Horse. Common in the shallow bays of the west coast

in grassy situations. Grows to a length of 6 or 7 inches. I jirocured several large exam]des

at Tam}ia. Rings, 11 -j- 32. Dorsal fin with 18 rays, covering 31 rings.

MUGILIDiE.

23. Mugil cephalus Linn;eus. Mullet. Very abundant on all shores of Florida . I obtained some fine

large STiecimens at Tamjia, whence large quantities are shij^iied on ice during the winter,

jirincipally to the Southern States. In Florida it is esteemed very highly in the autumn,when
in roe, and all things considered is the most important food-fish of the State. At the fishing

ranches of the west coast it is cure I and salted in the fall and early winter, and shi^jped to

Key West and Cuba. It reaches a weight of several jmunds, and sjjawns 2)riuci 2ially in

November. I have often watched them coming in the jiasses and inlets on the flood tide, feed-

ing along the shore like droves of hogs. Their manner of feeding is jieculiar. They move
slowly along, never stoiiiiing, taking a moxithful of sand from the sharply cut banks of the

inlets, and blowing it out again, retaining the minute organisms contained therein. They
also feed about the sand banks and mud flats of the bays and streams.

24. Mugil curema Cuvier & Valenciennes. Silrer Mullet. Not nearly so common as the jireceding

sjiecies, and frequents deexier water. It sjiawns somewhat later in the season than the

common mullet, and is its equal if not its su^ierior as a food-fish. Siiecimeus from Tampa.
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25 . Mugil trichodon Poey. Fantail Mullet. Commou about Key West, beiug more of a salt-water

than a brackish-water species. It is smaller than either of the preceding species, reaching a

length of about 12 inches, bnt is more robust, and with a broader, fan-like caudal fin. Also

a good food-fish. Examples from Key West.

SPHYR.a3NID.S3,

26 . Sphyreena guaguanche Cuvier & Valenciennes. Sennet. Not common, and is found in deeper

water than the S. picuda, and is a much smaller species. The coloration is also quite different,

having dark blotches or patches along the lateral line. Examiiles from Key West.

27 . Sphyreena picuda Bloch & Schneider. Barracuda. Abundant along the keys. It reaches a

length of 6 or 7 feet, and is a very fierce, voracious fish, of pike-like habits. It is esteemed as

a good food-fish at Key West. It is usually “grained ” in the shallow bays by the fishermen.

I have seen them fully 6 feet in length in such situations. Several specimens from Key West.

ECHENEIDID.®.

28 . Echeneis naucrates Liunajus. Suckfish. Common everywhere in Florida. Nearly every shark

or ray when caught has from one to a half dozen attached. The host suffers no inconvenience

whatever from this curious fish, which finds abundant food in the crumbs from the shark’s

table, whether from fragments cut off' by the shark’s teeth wliile feeding or when ejected

from an overcharged stomach. It often attaches itself to the bottom of vessels, when it is

easily caught with hook and line, it Ijeing very voracious. It has no more especial fondness

or affinity for sharks or other large fi.shes than for the keel of a boat; it is merely a matter of

convenience. I know nothing of its qualities as a food-fish. Specimens were procured at

Key West.

ELACATIDiE.

29. Elacate Canada (Linn.). Cobia. Not common about the keys or on the west coast. It is a very

fierce ami rapacious fish. It is not used for food in Florida. I obtained a line example at

Key West about 5 feet long. It is called “cobi-o'” by the fishermen.

XIPHIID.$.

30. Istiophorus americanus Cuvier & Valenciennes. Spiikefisli. Rare. I obtained a fine specimen

at Key West about 8 feet in length. The immense dorsal fin folds like a fan and is received

in a groove along the dorsum. Coloration was bluisli brown, with very dark round spots on

dorsal fin. The fishermen call it “pikefish” and “spiketish,” from the resemlilance of the

“sword” to a pike. I'hey also affirm the prevalent idea, that the dorsal fin is used as a sail.

SCOMBRIDiE.

31 . Scomberomorus maculatiis (Mitchill). Spanish Mackerel. Abundant in the spring along the

keys and coast, swimming in schools ar the surface. In the bays it is usually accompanied by
schools of sea trout ( Ciinoscion nebulosus), feeding on the small fry of pilchards, anchovies,

silversides, etc. It spawns in the spring. It is one of the best food-fishes, and many from

Florida now find their way to the New York markets. I saw a Cape Ann schooner engaged
in taking Spanish mackerel with seine boat and mackerel purse seine. It is one of the most
graceful and typical fishes, and withal is a good game-fish, taking the ily or bait at the surface

very readily and greedily, and when hooked gives considerable sport to thq angler. It grows
to a length of 2 feet. Specimens were obtained at Key West and Tampa.

32 . Scomberomorus cavalla (Cuvier). Kiurifislt. Common along the keys and reefs, where it is taken

by the fishermen by trolling from the fishing smacks under sail. It is esteemed as the best

food-fish taken to Key West. It runs usually from 8 to 10 pounds, but occasionally reaches

40 poiruds in weight and 5 feet in length. The entire catch is consumed at Key West, excejjt

a few that are shijrped on ice to Havana. A few are now finding their way to eastern markets,

where the fish will in time become deservedly popular. I obtained specimens at Key West,

where it was brought in such quantities at one time that a 10-j)oimd fish sold for 15 cents.
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33 . Scomberomorus regalis ( Blocli). Spotted Kindfiah; Cero. Not common. Occasionallj’. brought
ill by the smacks witli the >S. cavalla, aud is more frequently called “kingfish” than ‘-'cero.’'

It grows to nearly the same size, aud is equally valued as a food-lish. I obtained two sjiecimens

at Key West, aud saw but few more out of hundreds of the common kingfish (S. cavalla).

34 . Sarda sarda (Bloch). Jloiiiio. Not nncommon along the keys and reefs. Sometimes taken by the

kiugfisheruien on their trolling lines. Is is a fair food-lish, but is hot much esteemed at Key
West, the meat being dark aud with a pungent flavor. It grows to 15 or 20 pounds occasion-

ally. It is readily known by the oblique stripes along the sides. Specimens from Key AVest.

35. Eiithyiinus alliteratus (R.afinesque). Ocean Bonito. Not common. Is taken on the trolling lines

of the kiiigfishermen occasionally. It is not favorably considered as a food-lish aud is seldom

brought to market. It is easily distinguished from the preceding “bonito,” by its stripes

being horizontal or longitudinal. It is one of the large species of Ashes, reaching 30 to 50

pounds occasionally. Example from Key West.

CARANGIDiE.

36 . Caranx bartholomaei Cuvier & Valenciennes. Yellow Jack. Not common. Occasionally taken
hy the fishermen of Key AVest. Color olivaceous with golden or bronze reflections and yellow

lius, hence “yellow jack.” It is one of the prettiest “jacks,” though of small size. Probably

a fair paii-lish. Specimens obtained at Key AA^est.

37. Caranx chrysos (Mitchill). Itunner. Common along the keys. Taken with hook aud line by
boys from the wharves of Key AA^'est frequently. It is the best of the “jacks” as a food-fish,

as it is the most graceful in shape aud appearance. It is also the most “silvery ” of the jacks,

the others having a more or less golden or bronze sheen. It is much esteemed at Key AA^est.

Examples from Key AA^est.

38. Caranx latus Agassiz. Horse-eye Jack. Common. Often taken from the wharves of Key West
by boys. Grows to about a foot in length. Not much considered as a food-fish. Called

“horse-eye,” owing to its peculiarly large, adipose eyelid. Examples from Key AA^est.

39. Caranx hippos (Linn.). Jack; Cavalla. Common in the channels about the keys aud at the

inlets and passes of both coasts. It is the “jack” par excellence. It grows to a large size,

reaching sometimes 25 or 30 pounds and 3 or 4 feet in length. It is a tolerably fair food-fish,

not thought much of in Florida, but is shipped to some extent from Tampa with mullet, redfish,

sea trout, etc. It is a fine game-fish, being strong aud vigorous on the hook, and takes the fly

or a troll, or even a bit of white rag, quite readily. Examples from Tampa and Key AA^est.

40 . Caranx crinitus (Mitchill). Snnfish. Not very common. It is usually found in deep water, where
it floats on its side at the surface, basking in the sunshine, from which habit it derives the

name of “snnfish.” I know nothing of its food qualities. Coloration brilliantly silvery.

Examples from Key AA'est.

41 . Selene vomer (Linn.). Moonflsh. Not uncommon. This well-known and curious siiecies is said

to be a good food-fish, but there is very little of it, being so thin or compressed. It is jiressed,

dried, and preserved as a curio. Grows to a foot in length occasionally. Adult specimens

were obtained at Key AA^est and Tampa.

42 . Trachinotu.s carolinus (Linn.). Pompano. Common along the keys aud inlets of both coasts.

The most esteemed of all the food-fishes of Florida, and is, undoubtedly, the best that swims.

It finds a ready sale at good prices, most of the catch in the winter, however, being consumed

at the hotels of Florida. It grows to a potiud or two in weight, aud is mostly taken by haul

seines on the outside beaches of the keys of the west coast at flood tide, where it is found

feeding on beach fleas* and the little “ iiompano-shell ” mollusks. Specimens obtained at

Tampa and Key AA’^est.

43 . Trachinotus rhodopus Gill. Permit. Not uncommon along the keys and the west coast. This

is the largest of our pompauos. It is not esteemed as a food-fish, though the smaller ones

sometimes have the dark borders of the dorsal aud caudal fins clij)ped hy unscrupulous

dealers and are sold with the “pompano” as the simon-pure, original .Jacobs. The “permit”

grows to a large size, 25 or 30 pounds. Examples were obtained at Tampa and Key AA^est.

44 . Trachinotus glaucus (Bloch). Old Wife. Not very common. Found about the Florida Keys.

The “Old AA^ife” ranks with the “permit” as a food-fish, though it is of small size, the

smallest of the pompanos. It is a jiretty fish, silvery, with several vertical dark bars on its

sides, being the only pompano with distinct markings. Examiiles from Key AA'est.
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45 . Seriola dumerili (Risso). Almicore. Not common. Occasionally taken by fisbermen when
trolling for kingfisb along the Florida keys. Said to be a fair food-fish, but not utilized at

Key West. Grows to 50 pounds or more. One specimen from Key AVest.

46 . Seriola lalandi Cuvier & A^aleuciennes. Amicr Jack. Not common along the keys and reefs,

where it is taken by kingfishermen, trolling. It is a tolerably fair food-fish and grows very

large, 75 pounds or more. Examples secured at Key AA^est.

47 . Oligoplites saurus (Bloch & Schneider). Lealher Jack. Common at Key AA^est, where it is

caught from the wharves by boys with hook and line. The smallest of the “jacks.” It is

a pretty, graceful, and lively fish, but of no importance economically. The name “leather

jacket” has soinehow crept into the books as the name of this fish, but it is never called so in

Florida; that name is sometimes applied to species of BaUsiidoc, but 0. saurus is always

“leather jack.” Specimens from Key AA^est.

POMATOMID.®.

48 . Pomatomus saltatrix (Linn.). Bluefish. Not common on the west coast, but rather common on
the east coast of Florida. It is shipped to a limited extent from Tampa during the winter,

and finds a ready sale, as it is considered a lino food-fish. It is of finer flavor in Florida than

in northern waters. Specimens from Tampa.

CORYPHiENIDill.

49. Coryphaeiia hippurus Linn. Dolphin. Not imcommon along the reefs of Florida. I secured

several fine examples at Key AA^est, but at a time when the supply of ice was exhausted for a

few days, in consecpience of which they reached AVashington too soft for molding.

HOLOCENTRIDiE.

50. Holocentrus ascensionis (Osbeck). Squirrel-fish. Not common. Occasionally taken along

the keys. It is a good food-fish, but Jiot plentiful enough to be of any importance. It is a

very handsome fi.sh, being bright crimson, with brilliant silver stripes along the sides. Several

examples obtained at Key AA^est.

CENTROPOMID.®.

51 . Centropomus undecimalis (Bloch). Snook; Bovallia. Common in bays and estuaries of both
coasts and ascending streams. A voracious fish, growing to a weight of 25 or 30 xiounds. A
fairly good table fish, but is not held in much esteem in Florida. Unless skinned, it is apt to

have a soajiy or slimy taste. It is a good game-fish, readily taking a gaudy fly, troll, or

natural bait, .and is a vigorous fighter when hooked. Coloration bright silvery, greenish on

dorsum, with a broad black stripe along the lateral line. Examples from Tanijia.

SERRANID^.

52 . Ceiitropristis striatus (Linn.). Blackfish. Rare on the west coast, but not uncommon on the

east coast of Florida. I secured two siiecimens at Tampa, where it is occasionally brought by
the fishermen.

53 . Diplectrum, formosum (Linn.). Sandfi,sh. Common about the southern keys. A jiretty little

jian fish of good quality, but too small to be sought after. Examples from Key AA^est.

54 . Promicrops guttatus (Linn.). Spotted Jeufish. Common along ihe Florida keys. Grows to an

enormous size, reaching, it is said, 500 j)ounds. An excellent food-fish, and one much esteemed

at Key AAmst, where it is sold in steaks, which are fried in batter. Usually brought to market

weighing from 20 to 150 xiounds. I had not seen this “ jewfish ” before, my former ex]ierience

l)eiug confined to the black jewfish (E. 'nif/ritus). At Key AA^'est I saw some twenty exanqiles,

ranging from 20 to 200 ]iounds, and shixix’ed two to AA^ashington of 60 and 100 x'»ounds,

resx^ec lively.

55 . Mycteroperca falcata (Poey). Scamp. Common along the Florida keys, and considered a good

food-fish. It is taken by trolling along the keys and by bait fishing on the suax^x^er banks.

It averages about 6 x>ounds, often reaching 10. Sx)ecimens from Key AVest.
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56. Mycteroperca microlepis (Gooclo & Bean). Gag. Common along tLe Florida keys and not

uncommon on west coast. Taken by trolling, also by bait tisbing on tlio “ banks.” It is a fair

food-fisb, averaging 6 or 8 pounds, sometimes reaching 25 or 30. The ‘
‘ gag ” and “ scamp,” and

all of the “ groupers ” are skinned usually when dressed for cooking
;
not skinned like an eel

or catfish, bixt “ pared,” like a potato, with a very sharp knife. Examples from Key West.

57. Mycteroperca bonaci (Poey). Black Grouper. Common along the Florida keys and rocky places

on the coast. Taken by trolling or still fishing. A fair food-fish, averaging 12 or 15 pounds,

but reaching a weight of 40. It is a gam3r, hard-pulling fish on the hook, and is a favorite with
the “still-fishing” angler. The “groupers” all si^awn in spring. I obtained specimens at

Key West.

58. Mycteroperca venenosa (Linn.). Bockfislt. The var. renenosa is not uncommon about the

southern keys. It averages 5 to 7 pounds, reaching 12 pounds occasionally. Said to be a fair

food- fish, and is certainly a handsome one, its colors being quite variegated.

59. Epineplielus niorio (Cuvier & Valenciennes). Bed Grouper. Very common about Kej^ West and
on the banks. One of the principal food-fishes. Taken by trolling or still fishing. Agamy,
vigorous fish, averaging G or 8 pounds, but grows to 20 or more. Sxiecimeus from Kej^ West.

60. Epineplielus .striatus (Bloch). Xassan Grouper. Not uncommon about the southern keys, and is

considered an excellent food-fish. It averages 18 to 24 inches in length and 6 or 8 xiounds in

weight, sometimes reaching 20 xiounds. It is a handsomely marked fish, and finds a very

readj^ sale in the market. Examxile from Key West.

61. Epineplielus catus (Cuvier & Valenciennes). Bed Hind. Not uncommon at Key West. Avery
handsome sxiecies, of beautiful coloration, audsaid to be a good food-fish, though small, seldom
reaching a foot in length or much more than a xiound in weight. Taken by still fishing in the

channels. Examxiles from Key West.

62. Epineplielus adscensionis (Osbeck). Bock Hind. Not uncommon about Key West. Is much
esteemed as a food-fish, though not at all xileutiful. It is a beautiful fish, x>rofusely covered

with largo red sxiots. It averages a xmiiud or two in weight, and is taken in the channels by
still fishing. Sxiecimens from Key West.

63. Epineplielus flavolimbatus Poey. Yellow-finned Grouper. Not common. One sxiecimen from
Kejr West. A fair food-fish, averaging 6 xiounds, but said to reach 15 x>ounds in weight. The
coloration is very gay.

64. Bodianus cruentatus (Lacexiede). Coneg. Not uncommon about the southern keys and reefs. A
small but beautiful sxiecies, and much esteemed as a food-fish. It r.arely exceeds a pound in

weight or 10 inches in length. Loves rocky situations, like the “ Coney” of Ploljr Writ, where
it is taken by still fishing.

65. Bodianus fulvus (Linn.). Nigger-fish. Not uncommon at Key West. A verj^ gaily-colored

Xian-fish, though not very xdeutiful. There seem to be several varieties, of which the brown
(punciatus) is the commonest, and of which examples were obtained at Key West.

66. Rypticus bistripinnis (Mitchill). Soapfisli. Not common. I caught one small example with
hook and line from the steamer wharf, which answered fairly well to the description of this

sxiecies. The coloration was chestnut-brown, with whitish stellate sxiots. Fins all a beautiful,

intense ultramarine blue. Sxiecimen G inches long.

PRIACANTHID.a].

67. Priacanthus catalufa Poej'. Glass-ei/e Snapper. Not common. I obtained but one sxiecimen of

tliis beautiful sxiecies at Key Vfest, where it is not often seen. I know nothing of its food

qualities. Coloration brilliantlj'" scarlet. Ejm xevy large, half as long as head.

LOBOTIDiE.

68. Lobotes surinamensis (Bloch). Black Snapper. Not common. I secured a large sxiecimen at

Tamxia, where it is known as “black snaxixier.”

SPARIDJE.

69. Lutjanus caxis (Bloch &. Schneider). Schoolmaster. Not uncommon at Key West. A fair food-

fish, growing to about a foot in length and a xiound or two in weight. Examxiles from Key
West.
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70. Lutjaiius jocu ( Blocli & Sclineider). Dog Snapper. Not vmconmion at Key AVest, where I obtained

specimens. A pretty fair food-fish, growing somewhat larger than tlie i)rece<Iing species.

Both are handsome fishes.

71. Lutjaniis griseus (Linn.). Gray Snapper. Ahnndant along Florida keys and islands on I)oth

coasts, especially where the mangrove ahoiinds, and on this aeconnt often called “mangrove
snapper.’" It is a fair food-fish, rarely exceeding a foot in length or 2 pounds in weight. It is

a fine game-fish with light tackle, rising well to the artificial lly and taking bait readily. It

is, however, very shy, ami mnst he fished for cautiously and warilj^.

72. Lutjanu.s .syiiagri.s (Linn.). Lane Snapper. Ahnndant at Key West, and one of the common
pan-fishes sold in market. It is much esteemed. Does not often exceed 6 inches in length ami
seldom reaches a pound in weight. A Vieanliful little fish, the smallest of the “snappers.”

73. Lutjanus blackfordii Goode &. Beau. Red Snapper. Ahnndant on the “hanks.” This well-

known dinner fish is now shipped all over the country in the winter and spring from Tampa
and Peiisaeola. It reaches 20 iiounds in weight ami is a fairly good food-fish, hearing trans-

portation well, heiug hard and firm of llesh. Examples from Tampa.
74. Lutjanus analis (Cuvier & Valenciennes). Mutton-fieh. Ahnndant at Key West. A food-fish

of good size and fair (pialit}^, and sells well in the market. It reaches a length of 2 feet or

• more and averages 6 or 8 pounds, though sometimes weighing 20. Fine examples from Key
AVest.

75. Ocyurus chrysurus (Bloch). Yellow-fail. Ahnndant along southern keys. A very common
and esteemed pan-fish at Key AA^est. A very pretty and well-marked species

;
seldom grows

to exceed a foot in length or a jtouud in weight. Examples from Key AA'est.

76. Orthopri.stis chrysopterus (Linn.). Piy-fisli. Very couimon on west coast and not uncommon
at Key AA^'est. A good pan-fish, though not utilized owing to its small size, its average length,

heiug 6 inches. Specimens from Key AVest.

77. Ani.sotrenius virginieus (Linn.). Porl-Jish. Common at Key AA^est. A handsome and heauti-

fully marked species and a good pan-fish, sometimes reaching a pound or two in weight,

though usually of ahout half a pound. Examples from Key AA'est.

78. Hagiiiuloii rimator .Jordan & Swain. Tom Tate. Common at Key AVest, thoxigh not much
esteemed, heiug the smallest of the “grunts.” rarely reaching a half-pound in weight, l.mt a

Xiretty little fish. Examples from Key West.

79. Haemulon flavolineatimi (Desmarest). French Grunt. One of the smaller “grunts,” hut not

common at Key AVest, where it is occasionally sohl with the commoner forms. Specimen from

Key AA'est.

80. Haemulon plumieri (Lachi^hde). Grunt. A^’ery ahnndant at Kej' AA-'est, where it is the favorite

and stax>lo breakfast fish, being sold in bunches of half a dozen for from o to 10 cents a hunch.

It is related of an old and wealthy citizen of Key AA^'est that while sojonruing for a time

at a fashionable New York hotel, and where he was living on the fat of the laud, that

his constant and only regret was that he could not jirocure' “ fried grunts” for his breakfast.

Indeed, many of the inhabitants of Key AVest live almost exclusively iixion “ grunts,” seldom

eating meat of any kind, exceiit when occasionally they indulge in tnrtle-steak. The
common grunt seldom exceeds a xionud in weight, usually being of half that size, or even less,

as found in the market. It is sometimes called “sow grunt,” the 11. seiurus being thought by
some to he the male and called “ hoar grunt.” The “grunt” is also found at rocky j)laces on

the west coast, though not in abundance. Examiiles from Key AA'est.

81. Hcemulon seiurus (Shaw). Yellow Grunt. Common at Key AA'‘est, though much less so than the

U. plumieri, with which it is sold in the market. It is the handsomest of the “ grunts,” the

sides of the body as well as the head being ornamented with'heautiful blue and old-goid

strixies. It is equally esteemed as a iian-fish with the common grunt, and rareiy exceeds a

length of 12 inches or a weight of 1 x>ound, the average being 6 inches and 4 ounces. I believe

I was the first to collect this species in Florida, in 1878. Examiiics from Key AA^est.

82. Hcemulon parra (Desmarest). Sailor’s Choice. This is another of the smaller “grunts,” and

sometimes sold with them, though it is not at all common in the market, probably owing to

its small size. It is a good iian-fish, however. Examiiles from Key AA'est.

83. Haemulon album (Cuvier & A'‘alenciennes). Maryaie Fish. Common at Key AA^est. The largest

of the “grunts,” growing to 2 feet or more and to 8 or 10 xiouuds. It is an esteemed food-fish,

Examjxles from Key AVest.
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84 . Calamus proridens .Jordan & Gilbert. Little-head Porgii. This and the follovrini^ “ porgies” are

fair food-fishes, and are sold in large quantities as ])an-fish at Key AVest, and are quite coniinon

along the sontliern keys. This is one of the prettiest iiorgies, being silvery with lieautifnl,

iridescent tints; it is also one of the smallest, seldom exceeding 6 to 8 inches in length. It is

called “little-head” in contradistinction to the “big-head'’ or “jolt-head” porgy. Examples
from Key AA'est.

85 . Calamus calamus (Cu%der & A^aleuciennes). Sancer-ei/e Poriiij. Not so eominon as the other

porgies, .and seldom grows beyond a pound in weight or 12 inches in length. It has a large,

round eye, hence “ sanoer-eye.” Specimens from Key AA-^est.

86 . Calamus bajonado (
Bloch & Schneider). Jolt-head Porgij. A"ery common at Key AA^'est. The

most important of the x>orgies, growing to a larger size, almost 2 feet occasionally, and to 6 or 8

pounds in weight. A fair food-lish, selling largely in the market. Examples from Key AVest.

87 . Calamus penna (Cuvier & Ahilenciennes). Sheepshead Puygi/. Not uncommon at Kej^ AA^'est. It

ranks rvith the other porgies as a pan-fish. It grows to nearly a foot in length and to more
than .a pound in weight. It resembles somewhat the common “sheepshead ” (Arcftosnryag

pvohatocephalus) in its barred sides, also in the conformation of its body. Specimens from
Key AVest.

88. Calamus arctifrons Goode & Bean. G-rass Porgij. Not nnconunou .at Key AA^'est. It is the most
distinctly marked and the handsomest of the porgies. It is not so common as the others, and
grows to about the same size as the “saucer-eye” and “little-head” porgies. Examples
obt.ained .at Key AA^est.

89. Lagodon rhomboides (Linn.). Brim. Abundant on both coasts and common at Key AA'est. A
graceful, iiretty fish; a fair food-fish, though not mnch utilized, owing to its small size. Aver-

age size, 6 inches. Examples from Tampa.

90. Archo-sargus probatocephalu.s (AA^alliaum). Sheepshead. A^ery abundant in bays and lagoons

of both coasts, and ascending streams to fresh water, even to the siuaugs at the fountain head.

It swarms about barnacle-covered piles, wharves, wrecks, oyster banks, mangroves, etc., on

the mainlaml, but is not often seen near the southern keys. It is the most abundant food-fish

on the west coast, with the exception of the mullet. It is not nearly so much esteemed as a

food-fish in Florida as at the North, nor is it of so good a flavor as at the North, nor does it

grow so large, about 6 pounds being its maximum weight in Florida. It is largely cured at

the fishing ranches, with the mullet, and is shipped on ice from Tampa with mullet, redflsh,

etc. It is a fair game-fish, biting freely at clam or crab bait, and is quite vigorous on the

hook, but, like all bottom fish, never rises to the surface.

91. Diplodus holbi'ooki ( Bean ). Not uncommon at Tampa, but of small size and seldom used for food.

Average length, 6 inches. Examples from Tampa.

92 . Kyphosus sectatrix (Linn.). Chab. Common at various locations on the west coast. Bather

(
a deep-water fish. At Mullet Key, at lower end of Tampa Bay, I caught 10 chub in 10 minutes

with fiddler-crab bait, in water 20 feet deep, alongside of the piles of the quarantine station,

where it was feeding on the barnacles. It is an excellent pan-fish, averaging 6 to 8 inches

in length.

SCIiENIDiE.

93 . Pogonias cromis (Linn.). Drum. Common in bays of both coasts, especially about oyster reefs

and mangrove islands, but does not frequent the southern keys. It is not much esteemed .as

a food-fish, though it is .shipped to some extent from Tampa during the winter. It grows to

a largo size, 40 or 50 jiounds occ.asionally. It is a vigorous, hard-pulling fish on the hook, but

not verj" “gamy.” Its “drumming” is constantly heard near the oyster beds. Examples

from Tampa.

94 . Sciaena ocellata (Linn.). Bass; Bcdfish. Abundant in liays of both coasts in both salt and

brackish "water, and often ascending streams. It is .a good fish and is shipped in large quan-

tities, on ice, from Tampa. It grows to a large size, 50 or 60 pounds occasionally. It is a free-

biting, vigorous game-fish, taking live or cut b.ait, and small ones rise prettj^ well to the lly.

It gives considerable sport when hooked. It is. all things considered, the best food and game
fish of the drum family. Fine specimens were obtained at Tampa.

95 . Leiostoinus xanthurus Lac(5pede. Sg^ut. Common in bays of both coasts. It is a good pan-fish

and takes .a bait readily. It aver.ages 6 to 8 inches in lengtli. Specimens were obtained at

Tampa.
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96 . Micropogon undulatvis (Linu.) Croaker. Very coiiimoii iu bnys of the west coast. A fair pan-

fish when jnst out of the water, hnt not ninch utilized. Average length 8 inches. Examples
from Tamiia.

97 . Menticiri'us saxatilis (Bloch & Schneider). Whiting. Not common on the west coast. Occasion-

ally brought to market hy the tishermen of Tampa. It is a fair food-lish if jnst out of the

water, but deteriorates ra]iidly. Grows to about a. length of 18 inches and a. pound or two iu

weight. A few examples were procured at Tampa.

98 . Cynoscioii iiothum (Holbrook). Summer trout. Not very common. Brought to Tampa occasion-

ally by the tishermen, who call it “summer trout,” it being more common in the summer
season; it resorts to deeper water than the regular “trout” (C. nehalosns), but grows to about

the same size and is equally esteemed as a food-lish. It spawns a little later, also, than the

next species. Examples from Tampa.

99 . Cynoscion nebulosu.s (Cuvier & Valenciennes). Trout. Abund int in bays of the west coast and

common on the east coast. An important footl-fish of good quality wheu fresh, and shijiped

in large quantities, on ice, from Tampa in the winter and spring. When long out of water

it becomes soft an<I loses its llavor. It grows to a length of 2 or 3 feet. It is a tine game-

tish, being a surface feeder, and rises readily to the artificial fly. It spawns iu the spring.

Fine specimens were obtained at Tampa.

GERRID.53.

100 . Gerres cinereus ( Walbaum). Broad Shad. Not uncommon at Key West, but more abundant on

the coasts of the mainland. It is utilized to some extent as a food-tish at Key West. Grows
to 15 or 18 inches iu length. Examples obtained at Key West.

101 . Gerres gula Cuvier A Valenciennes. Shad. Common at Key West and at inlets of the coast.

It is not used for food, averaging only about 6 inches iu length. Examples from Key West.

LABRIDiE.

102 . Lachiiolaimus maximus (Walbaum). Hogfish. Common at Key West, where it is considered a

good food-lish. It reaches a rveight, sometimes^, of 8 or 10 pounds, though usually from 2 to 6.

The male and female vary considerably iu coloration. It is a lish of singular and characteristic

appearance. Male and female examples obtained at Key West.

103 . Halichcere.s radiatus (Liun.). Budding Wife. Not nucommou along the southern keys. It is

sometimes eaten at Key West, but it is not generally esteemed as a food-tish. It is interesting

chiefly on account of its gay coloration, in which blue and bright green predominate. It

grows to nearly 2 feet in length. Examples from Key West.

104 . Sparisoma flavescens (Bloch A Schneider). I’ug. Not uncommon about Key West. Like most

of the “parrot” fishes it is not used for food, and like them is admired only for its bright

coloration. It sometimes reaches a foot iu length. Examples obtained at Key West.

105 . Scams coeruleus Bloch A Schneider. Blue Bug. Not uncommon at Key West, where specimens

were secured".

106 . Scams guacamaia Cuvier. Barrot-jish. Rather common at Key West. This is the largest of

the iiarrot-fishes, growing to a length of 2 feet. Specimens from Key West.

EPHIPPIDiE.

107 . Ch^todiptems faber (Broussonet). Angel-fish. Abundant on the west coast. It is a most

excellent food-tish, though not generally apin'eciated. It isishipped from Tampa in large quan-

tities with sheepshead, etc. It is usually 8 or 10 inches long, sometimes reaching a foot iu

length. Examples from Tampa.

CHiETODONTIDiE

108 . Holacanthus ciliaris (Linu. ). Yellow Angel. Not uucommon along the southern keys and reefs.

A good food-tish, but not common enough to be of economic importance. A beautiful, gaily,

colored fish. Grows to a foot In length. Fine specimens obtained at Key AVest.
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109. Pomacanthus aureus (Bloch). Black Angel. Rather common aloug the reefs and keys. Also a
good food-fish, but not plentiful enough to be utilized. A handsome, showy fish, growing to

a foot in length and nearljr as deep. Examides from Key West.

ACANT,HURIDiE.

110. Acaiithurus hepatus (Linn.). Tang. Not uncommon aboirt the southern line of keys and the

outer reefs. Called “ tang'” because of the lancet-shaped spine or tang on each side of the tail,

and whicli gives this fish the name of “surgeon” and “ doctor” in other localities. .Examples

obtained at Key West.

111. Acanthuru.s coeruleus Bloch. Blue Tang. Found in the same situations as the preceding

species—the common tang. A much prettier fish than the last, the coloration being very
bright and varied. Both species grow to 18 inches in length. Used somewhat as food-fishes.

From Key West.

SCORPJENIDiE.

112. Scorpaena plumieri Bloch. Sea Toad. Not uncommon about the southern keys. One of the

most bizarre fishes of the Florida fauna. To thellshermen it is rather repulsive, as it is thought
to be poisonous. But it is very beautiful, if a brilliant and highly-varied coloration and orna-

mental apx^endages of fringes, tabs, and streamers can make it so. Grows to a foot in length.

Not used for food. Several specimens were obtained at Key West.

113. Scorpaena grandicornis Cuvier & Valenciennes. Sea Toad. Found in same localities with S.

pluinicH, but less common. It is not as gorgeously colored as that species, but grows to about
the same size and is held by the fishermen in as much disfavor. Example from Key West.

TRIGLIDJG.

114. Prionotus tribulus Cuvier & Valenciennes. SeaBohin. Not uncommon about the coasts. It

is not used for food. One specimen from Tampa.

BATRACHIDiEl.

115. Batrachu.s tau (Linn.). Toadfish
;

Ogster-fisli. Common in the bays of both coasts, especially

about oyster beds. Supposed to be poisonous by the fishermen and of course detested. Grows
to a foot in length. Examples from Tampa.

116. Batrachus pardus Goode & Bean. Toadfish. Found with preceding species, it. ta«; but not so

common. Eciually abhorred by fishermen. From Tampa.

PLEURONECTID.ai.

117. Syacium micrurum Ranzani. Window Fane. Not uncommon at Key West. A small 8x>ecies,

averaging about 6 inches. Color olivaceous, with body and fins profusely spotted. The flat-

fishes are not valued as food-fishes at Key West, where I obtained exami^les.

118. Paraliclithys lethostigma Jordan & Gilbert. Flounder. Common in bays of west coast. Not
valued as a food-fish in- Florida. Grows to 18 inches in length. Examples from Tampa.

119. Ancylopsetta quadrocellata Gill. Spotted Flounder. Common in bays and lagoons of west

coast. A fair food-fish, hut not utilized as such in Florida. The largest seen were a foot in

length, Specimens from Tampa.

MALTHIDiE.

120. Malthe vespertilio (Linn.). Batfish. Not common at Key West, birt common in bays of both

coasts. Grows to a length of 6 inches. Not used for food, being very repulsive in appearance

to most ])6ople. Specimens from Tampa.
121. Malthe radiata iMitchill). Batfish. Common in bays and lagoons of both coasts. Grows to

6 inches in length. Is very similar to M. vespertilio, but with much shorter rostral process,

and the red color of belly is constantly of a lighter shade. Examples from Tam2'a.
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OSTRACIIDiE.

122 . Ostracion trigoiiuin Liun. Shellfish. Not uucommou ou shores of keys in grassy situations.

It is said to he an excellent food-tish when roasted or haked “in the shell.” It is dried and
preserved as a curiosity. The coloration of ail the cowfishes is very iiretty. Si)ecimens from

Key West.

123 . Ostracion tricorne Linn. Cowfish. Common in grassy ijights of tlie keys, and in the coves of

all bays on the mainland. The cowfishes grow to about 10 inches in length. Tliey are very

sensitive to cold; after the unusually cold snap in Florida, in .lanuary, 1886, I saw hundreds

of dead and dried cowlish washed uj) on the beaches. Examples from Taui2ia.

BALISTIDiE.

124 . Balistes vetula Linn. Ocean Turbot. Not common. Found occasionally along the reefs and

southern keys. It is the handsomest of the “trigger-fi.shes.” Grows to a larger size, also,

some 2 feet in length. I know nothing of its food qualities. Several siiecimens from Key
AVest.

125 . Balistes carolinensis Gmelin. Turbot. Common at Key West and vicinity. It is considered

a good food-fish and sells readily in the market. It is always skinned, or rather ‘‘'pared,”

before cooking. It averages about 12 inches in length. It is called “turbot” by all Key
Westpeo2)le. Exauqjles from Key West.

126 . Monacanthus ciliatu,? (Mi tehill). Leather-fish. Common at Key West and vicinity. Not used

for food. The male has stiff bristles or siiines in the tail. Less than a foot in length. Si>eci-

mens obtained at Key West.

127 . Monacantlius liispidus (Linn.). Also common at Key West and vicinity. Grows to 8 or 10

inches in length. Not used for food. Examples from Key West.

128 . Alutera schoepfi (AValbaum). Long-tail Leather-fish. Not uncommon along the keys and at

rocky situations on the coast. Grows to 18 inches in length. Not used as food. Examples
obtained at Key AVest and Tamjia.

TETRODONTIDiU.

129 . Spheroides spengleri (Bloch). Swellfish. Common along the keys and both coasts. Grows
to a foot or more in length. Of no inqiortance, except as a curio. Exam 2>les from Tamiia.

DIODONTIDIR.

130 . Diodon hystrix Linn. Porcupine- fish. Not couunon. Occasionally taken along the southern

keys and reefs, and always dried and jireserved as a curiosity. I obtained a dried specimen

at Key AA^est.

131 . Chilomycteru.s schoepfi (AValbaum). Swell-toad. Common on both coasts of Florida. Grows
to 8 or 10 inches in length. Not used as food. Inflated, dried, and sold as a curio. Examples
from Tamija.
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18-NOTES ON A RECONNOISSANCE OF THE FISHERIES OF THE PACIFIC

COAST OF THE UNITED STATES IN 1894.

By HUGH M. SMITH, M. D.,

Assistant m Charge Division of Statistics and Methods of the Fisheries. U. S. Fish Commission.

NARRATIVE OF THE TRIP.

Under date of May 8, 1894, I was directed by the Hon. Marshall McDonald, U. S.

Commissioner of Fish and Fisheries, to proceed to the Pacific coast “ for the purpose

of making a study of the apparatus and methods of the fisheries of that region.” I

was instructed to make observations on the condition of the salmon industry of the

dilferent sections that it was deemed advisable to visit; to consider the develoinuent

of tlie market fishery and the sardine industry; to investigate the history, growth^

and present extent of the sturgeon fishery of the Cohnnbia Eiver; and to look into any
other branches of the fisheries that possessed special interest. I was directed to give

particular attention to the shad, the striped bass, the black bass, the catfish, the carii,

and the eel, which liave .been artificially introduced from the east, especially observing

their distribution, size, commercial importance, and food value.

I was ordered to leave Washington on or about May 10, and to return not later

than July 10. Pursuant to these instructions, I left Washington May 18 and arrived

at San Francisco May 24. Ten days were spent in that city, devoted chiefly to an

inspection of the fish and other water ])roducts exposed for sale in the markets; to

visits to the fishermen’s wharf w'here the catch is discharged, the nets are dried, and
the boats are moored; and to an examination of the books of the wholesale dealers for

the years 1893 and 1894 for the purpose of taking off an account of all shad, striped

bass, carp, and catfish handled. The American Union Fish Company, A. I*aladini,

G. Camilloni, and J. II. Kessiug very obligiuglj^ permitted this examination of their

records when the object of the inquiry was made known, and are entitled to the thanks

of the Commission for this and other courtesies shown. Several other dealers whom
it was not possible for me to visit, owing to the short time available, later gave to

representatives of the California Fish Commission figures similar to those furnished to

me, copies of which were forwarded to this Commission by the California Commission.

On June 2,1 went from San Francisco to Los Angeles and San I’edro, chiefly in

order to examine the sardine iudnstry centering at the latter place and to interview

the -proprietors of the cannery, who had offices in Los Angeles. Through the courtesy

of Mr. A. P. Ilalfhill, vice-president of the canning comiiany, who, in San Francisco,

had given me a letter of introduction to the superintendent of the cannery, I was
enabled to make avery satisfactoiy examination of the methods of this new, interesting,

and important branch of the fisheries during the two days passed in this part of the

State. I returned to San Francisco June 0.

223
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At tlie invitation of Mr. John P. Babcock, chief deputy of the California Fish

Coimnission, I accompanied him and Mr. Wilson, of the fishery protective force, ou an
official trip in the commission's launch, to the important fishery districts lying between
San Francisco and the upper part of the delta of the Sacramento and San Joaquin

rivers. I left San Francisco on June 8 and returned June 10, passing the whole of the

intervening time in a very interesting and helpful sojourn in the waters named.

The route from San Fi'ancisco lay north, past the fishing station of Messrs. Lynde
and Hough, in Marin County, and the Chinese fishing-camps, in Marin and Contra

Costa counties. San Pablo Bay, Carquinez Strait, and Suisun Bay were then trav-

ersed, all of these being important fishing-grounds for salmon, shad, and striped bass.

Late in the evening the San Joaquin Eiver Avas entered and a stop was made for the

night at Antioch. Next day a short A’isit was first jiaid to Collinsville, on the Sacra-

meuto'RiA'er, where I attended the trial of some gill-net fishermen arrested for viola-

tion of the State law proliibitiug the setting of gill nets so as to obstruct more than

one-third the width of a stream. Although the evidence of an infraction of the law

Avas indisputable, the jury failed to couAuct, being eAudently impressed with thei'ecent

decision of a local justice that the hvAv is ambiguous and that the Avords “ more than

one-third across the Avidth” of a river may involve the distance between two remotely

distant pgiuts on opposite sides of the river! During the remainder of the day, the

launch cruised through the numerous sloughs intersecting the interesting tule lands

of the delta of the Sacramento and San Joaquin rivers, these being the fiiAmrite

spaAvning-grounds for shad and striped bass, as Avell as important fishing-grounds

for them and salmon. The forenoon of the following day Avas spent in the same region,

and in the afternoon I returned to San Francisco.

A visit occupying parts of two days (June 12 and 13) was 3nade to Monterey and

Pacific Grove from San Francisco. Monterey Bay represents the southern limit of

the distribution of the salmon, shad, and striped bass, and is additionally interesting

because of the Chinese and other important fisheries there carried on. At El Monte,

Mr. B. C. Winston has shown commendable enterprise in bringing together and
arranging for exhibition a magnificent mounted collection of the marine algie of the

Pacific coast Avhich has been admired by students of this branch of botanjx Mr.

Winston has also arranged in a large jiriAuite exhibition hall many of the larer and

more attractive fishes of that part of tlie Pacific coast, including sharks, skates, and

other large species.

At Pacific Grove, situated at the southern side of the entrance to Monterey Bay,

the summer biological school of the Leland Stanford Junior Uni\m'sity has been

established. This, at the time of my visit, Avas in charge of Dr. Oliver. P. Jenkins, the

professor of physiology in the university, by wTiom the purposes and plans of the school

Avere courteously explained. This is generally conceded to be the best site ou the

west coast for a biological laboratory. It is located somewhat like Woods Holl with

respect to the distribution of the fauna of the northern and southern parts of the

coast. The buildings are placed on a rocky bluff at the extremity of the point of

land marking the division between the ocean and Monterey Bay. On the rocks at the

very doors of the laboratory anemones, echini, mollusks, and other inAmrtebrates can

be gathered ATithout the use of apparatus, while the Avater in the immediate vicinity

teems Avith a great A ariety of fish and other marine forms of animal life. I Avas

informed by Dr. Jenkins that the university authorities are Amry desirous that the

IT. S. Fish Coinmission shall be represented at the laboratory. There are certainly
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many scientific problems affecting the commercial tisheries of the west coast which

could here be studied to great advantage.

On June 13 I left San Francisco for Portland, Oreg., where I arrived June 15,

and where the three following days were passed in interviewing persons interested in

the salmon industry.

While at Portlaud a day (June 16) was occui)ied in a visit to the U. S. Fish

Commission station on the Clackamas Kiver and to the falls of Willamette Eiver at

Oregon City. Both streams were high and muddy. close personal inspection of

the tails disclosed the presence of a large inimber of salmon immediately below the

cascades, although no tish- were observed in the act of ascending the falls. The rocks

over wldch the water was breaking and at the sides of the falls were literally covered

Avith lampreys {Entosphenus tridentatus) endeavoring to reach the headwaters of the

river.

From Portland it Avas my intention- to Ausit the Cascades and The Dalles, but this

had to be abandoned, owing to the high Hoods, which had caiised a discontinuance of

fishing, had entirely suspended railroad com munication with the upper Columbia,

and had rendered water transportation uncertain. This state of affairs made it pos-

sible to study the fisheries of only the loAver river, Avhich were but little affected by
the high water.

^

Portlaud Avas left on June 19 and Astoria AAms reached on the next day. The
three following daj'S Avere occupied in examination of the canneries and fisheries of

that place and vicinity.

My inspection of the important fisheries of the lower Columbia Eiver was greatly

aided by Mr. M. J. Kinney, of Astoria, who, in addition to other courtesies, extended

the use of his steam launch for a Ausit to the pound-net and seining grounds at Sand
Island and in Baker Bay, thus permitting a closer and more satisfactory study of the

conditions than AAmuld have otherwise been possible.

I returned to Portlaud on June 24 and’ left the next day for Washington, D. C.,

where I arrived July2.

GENERAL REMARKS ON THE WEST COAST FISHERIES.

The general commercial fisheries of the Pacific States are of more recent origin

than those of any other- coast section of the country, and, Avith the exception of the

salmon fishery, they are less developed than those of any other region. It is true

that some branches of the fisheries Avere established before the acrpiisition of the

territory by the United States, but it was only at a comparatively recent date that

the taking of the salmon for commercial purposes began, while the utilization of most

other fishery resources has had a much later origin. Kevertheless, in the period of

thirty years, during w'nich it may be said the fisheries of the AA^est coast have existed,

the industry has attained great imiiortauce and uoav ranks next to that of the Kew
England and Middle Atlantic States in extent and value. There seems no reason to

doubt that the business will assume Amstly greater proportions in the near future,

although there is cause to apprehend a decline in several imi)ortant branches, as, for

instance, the salmon, the whale, the fur-seal, and the sea-otter fisheries.

The Amrious phases of the fishing industry of the Avest coast, including Alaska,

give emi)loyment to about 17,000 persons, the capital invested amounts to about

$8,900,000, and the annual Amlue to the fishermen of the products taken is approxi-

mately $7,300,000.
F. C. B. 1894-15
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The special fisheries which give this region much of the prominence it possesses

are the salmon, the whale, the oyster, the fur-seal, the shrimp, the cod, the crab, and
the herring, in the order named. The value of the salmon fisliery is about equal to

that of all other fisheries combined, while the canning industry connected with the

fishery has an annual output but little less in value than that of all the fishery products

of the coast. The salmon are by far the most important fishes or fishery iiroducts of

Alaska, Oregon, and Washington, but in the fisheries of California they are surpassed

by whales, oysters, and shrimps.

A conspicuous feature of the fisheries of California is the entire absence of pound
nets, trap nets, weirs, and other similar fixed devices. While it is true that a few

fyke nets are employed in the Sacramento- San Joaquin delta, their use is so restricted

and their importance so slight that they may be dismissed from consideration. The
absence of this class of nets, which are such prominent factors in the fisheries of the

other States of this region, is owing wdiolly to legislation. The State has shown a

disinclination to permit the use of such appliances, and no very determined efforts

have been made by commercial fishermen to secure the repeal of the existing jirohib-

itive law. While the setting of fyke nets is enjoined, tlie law is not strictly enforced,

for the reason that in the opinion of the State Fish Commission the obvious purpose

of the act was to prevent the destruction of desirable food-fish, and especially immature

fishes; whereas the few nets employed are set in such situations and under such condi-

tions that only fishes generally regarded as worthless, or nearly so, are or can be taken..

In no other region in the United States are the people more generally impressed

with the beneficial results of artificial propagation and more ready to aid and
approve any fish-cultural measures that are jiroperly recommended. While the

results of salmon-culture have in some places been marked and are readily acknowl-

edged by fishermen and others, this alone is not sufficient to account for the wide-

spread advocacy of fish-culture which exists among all classes and in all parts of the

Pacific coast. We must look further for the cause. There seems little reason to doubt

that to the marvelous success of shad and striped bass acclimatization on the west

coast must be attributed the firm belief in fish-cultural work that jiervades all localities

in which fish is an article of food or au object of capture. One or both of these new
species are well known in almost every accessible coast settlement in the three States,

and they are an enduring testimony to the influence of man over fish production.

As may be readily understood, the time available for the inspection of the fisheries

of the west coast wvas so short as to preclude a complete study of the subject, and it

was necessary to restrict the inquiry to those place's which afforded the best oppor-

tunity to see the greatest variety of fish and fishing in the shortest time, and to those

fisheries possessing the greatest interest and importance.

The chief object of the visit to the Pacific Coast was to give the writer a proper

conception of the principal jihases of the commercial fisheries there carried on, in

order to better equip him for the administration of the affairs of the division under

his charge. A great many memoranda were made on the various aspects of different

branches of the fishing industry, of which the following notes form a part. Much of

personal interest to the waiter that was noted, however, would not have sufficient

importance to deserve mention in this reiiort.

The notes herewith presented cover only a few of the fisheries of the w’est coast,

and mostly relate to only a few of the phases of those branches which are considered.

They represent the personal observations and researches of the writer, and are
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.‘'.elected for incorporation in tlii.s report because some of the topics discussed are no'«^

tlie subjects of nmcb attention in tbelbtciiic States, while others have not before been

considered and are legitimate news outside of circumscribed geographical limits.

A special object in view in visiting this region was an investigation of the

fisheries for shad, striped bass, black bass, catfish, eaxp, and eel, which have been

artificially introduced. A discussion of this important .sidpect, to which much atten-

tion was devoted, is, by permission, reserved for a separate report.

SARDINES, ANCHOVIES, AND SARDINE-CANNING.

Notes on the sardine and anchovy of the Pacific coast.—The California sardine

{Cdnpea sayax) is very closely related to the sardine of Europe (C. pUcluunhis)., from

which it chiefly differs in having no teeth and less strongly serrated scales on the

belly. It attains a length of nearly a foot. It is found along the entire Pacific coast

of the United States. The fish is, however, most constant in ai)pearance and most

abundant on the southern part of the coast, and it is doubtful if it exists in sufficient

numbers to maintain a regular fishery north of San Erancisco. Even at that place

the supply is uncertain. While there have been iieriods of years in which the

sardines were found in San Francisco Bay in large quantities, and for a considerable

time in each season, for the past five years they have been very scarce.

The distribution of the anchovy {Stoiephortis r ingens) is similar to that of the

sardine. It occurs in abundance along the entire coast, and is often found in

enormous quantities in Puget Sound, San Francisco Bay, and elsewhere. It reaches a

maximum size of about 7 inches. In most places it is known as the anchovy, but

in Puget Sound, according to Swan, it is called “sardine.”

Prospects and. desiderata for sardine-canning.—With the exception of salmon, prac-

tically no attention has been given to the canning of fish on the Pacific coast. The
packing of salmon has up to this time absorbed nearly all the intei'est in fish prepared

in this way. The question of canning other kinds of fish has, however, been con-

sidered; the prospects for the inauguration of profitable work of this kind have been

discussed, and, as will hereafter be shown, sevei-al factories for the canning of small

fish have been built.

The natural advantages which the west coast possesses for the canning of sardines

and other similar fish are unusually good, and are superior in some respects to those

of the east coast. At least the two fishes named, the sardine and the anchovy, suit-

able for canning as “ sardines,” occur in large quantities, the first-named very closely

resemliling and being an excellent substitute for the sardine of southern Europe.

The dry atmosphere and other climatic conditions of the southern coast of California

are very favorable for the preparation of a good grade of canned fish. The culture

of the olive supplies a native oil of superior quality, which is essential in the canning

of the best goods. Another item of importance to cauners in this connection is the

abundance of cheap labor.

The chief desideratum in the establishment of a ffxctoiy for the canning of sardines

(and other similar fish) is a regular supply of fish during a certain period. This is

thought to be of greater importance than an abundance of fish at uncertain or irregular

intervals.

While the sardine ranges along the whole western coast of the United States, and
is at times very abundant even as far north as Puget Sound, it is doubtful if iir

Washington or Oregon a supply sufficiently large and regular exists to warrant the
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outlay for a cannery. Some years ago, the establislnnent of a factory for the utilization

of sarflines was contemplated at the month of the Columbia, where, during a brief

Xieriod in each year, sardines may usually be taken in abundance
;
but the shortness

of the season deterred the consummation of the iilan. It is possible that within a few

years the canning of sardines may be undertaken in connection with the packing of

salmon at a few places on the more northern parts of the west coast, Avhere there is a

short run of sardines that can be utilized Avithout the necessity for expensive special

machinery, etc. This matter has already received the consideration of some salmoii-

canners; but the general canning of sardines by salmon-packers is not anticipated so

long as the supply of salmon lasts.

Personal obserAuition and inquiry, the testimony of fishermen and dealers, and

the studies of ichthyologists afford ground for the belief that the successful operation

of a sardine cannery can not be expected any farther north than San Francisco, and

the history of the industry at that place seems to indicate that the northern limit of

satisfactory AAmrk is even farther south. South of San Francisco the prospects of a

profitable business appear to be in direct relation to the latitude; the more southern

the location of the cannery the more constant and abundant the supply of fish.

It is probable that at some i)laces on the coast, more especially to the northward,

the conditions for the successful canning of anchovies are very good. In a paper pre-

sented to the World’s Fisheries Congress at Chicago, entitled ‘‘hTotes on the fisheries

and fishery industries of Puget Sound,”* Mr. James G. Swan devotes a chapter to

the sardine (i. e., anchovy) fishery of that region, and mentions the advantages which

the sound possesses for the establishment of a canning industry. Writing of the

anchovy, he says:

AA'^lieii taken in Monterey or San Diego bays, it is only lit for bait; but in Puget Sound, which is

its northern limit, it is in perfection, and is one of the fattest and most deliciously flavored of the small

flsh, and is considered by experts to be far superior, in point of flavor and richness, to the best Medi-

terranean sardine. Some Norwegian and Russian fishermen here have put them up, in limited quan-

tities, in vinegar and spice, and they are delicious and sell readily; but the men who attempted the

euteriu’ise are without capital, and there has been no one-with executive ability to push the business

forward to a success. The ancliovy come to Puget Sound in enormous quantities, and during their

season, from May to November, every bay and inlet is crowded with them. AA^hen they first come
from the ocean they appear in Clallam Bay, on Fuca Strait; then in Port Angeles, Dungeness, and
Sequin bays

;
then in Port Discovery, and next in Port Townsend and Scow bays, where their numbers

are almost incredible. I hare known them to be in such masses at Port Hadlock, at the head of Port

Townsend Bay, that they could be dipped up with a common water bucket, but as there has been no

demand for them the fishermen do not consider them of value, and when hauling their nets for smelt

they generally let the anchovy escape. The anchovy differ from herring in one resjieot—the herring,

when they visit the bays, keep inshore and are easily caught in seines and lauded on the beach

;

anchovies, on the contrary, keep out in deep water and seldom approacli the shore, so that drag seines

are of no use to capture them. They can be best taken with purse seines, as mackerel are taken in

the Atlantic. As these fish are small, not much over 6 or 7 inches in length, they require a net with a

small mesh, and with suitable gear an enormous quantity can be secured.

Sar(line-canning at San Francisco .—In June, 1S89, a canning factory was estab-

lisbed in San Francisco, wliich continued in operation until August, 1893. During the

five years in Avbicli tbe cannery Avas run the yearly pack was from 5,000 to 15,000 cases.

Tire canned fish consisted chiefly of anchovies in oil in quarter-pound cans and
large sardines in 1 -pound and2-i)ound round cans. The fish consumed at the factory

were caught in San Francisco Bay Avith haul seines. In the earlier years sardines

* Bulletin U. S. Fish Commission 1893, article 12, pj>. 371-380.
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small enough for use iu quarter-pound cans were obtained, but during the last two
years of the cannery’s existence no sardines of size suitable for ‘^quarter oils” could

be had. This was tlie chief reason for closing the Avorks.

Sardine fishing and canning at San Pedro .—In June I made a Ausit to a sardine

cannery at San Pedro, in Los Angeles County, which had been established in Decem-

ber, 1893, and is now the only cannery of the kind on the AA est coast. Sardine-canning

is a part of the business of the California Fish Company, of Los Angeles. Through
the courtesy of the officers of the company I was enabled to inspect the factory, obtain

full knoAAdedge regarding the methods pursued, and gain much Amluable information

relating to the tishery carried on for sup])lying the raw material to the cannery.

Fishing for the San Pedro cannery is carried on by a vessel of 22 tons’ burden, the

motive power of which is furnished by ga.soline. The engine has 24-horse power, which

is produced by the hourly consumption of one dollar’s worth of gasoline. The Amssel

is sloop-rigged, and Avhen on the fishing- grounds jogs along under sail Avhile looking

for fish. Its Amine is $5,000. SeAmn men constitute the crew, including a cook.

The vessel carries two purse seines, one of which is used for sardines, the other

for mackerel; it is by this apparatus that all the fish are taken. A seine boat and a

tender form a part of the equipment. The sardine seine is 120 fathoms long, 50 feet

deep, and has a 1-inch (stretch) mesh; its value is about $800.

The fishing-grounds resorted to by the Amssel are San Pedro Bay, off Eedondo
Beach, and around the Catalina Islands. The last named are tiie best groAinds, and

fish are there often found in large quantities close inshore in sheltered places.

After the sardines are imrsed up in the seine they are bailed into the vessel by
means of a hand windlass. They are not dumped in the hold, but are retained on

deck by means of a gunwale 12 to 10 inches high. Pending their discharge at the

cannery a little salt is spread over them.

The lay on the vessel is as follows: Tlie owners furnish proAusions, fuel, apparatus,

etc., and meet all running expenses, and pay 1 cent a pound for the fish deli\mred

at the cannery. The captain and cook are paid salaries of $20 and $15 per month,
respectively, and the value of the fish is divided among the entire crew. The Amssel,

hoAvever, draws half the share, so that the price actually paid for the fish is one-half

cent a pound. In May, 1894, the crew shared about $75 each.

In this region sardines are found throughout the year. They “shoAv” at the sur-

face at times, and thus iiermit the use of the purse seine. They sometimes go in

immense schools. Single hauls of several tons are often made, and 10 tons have on

seAmral occasions been taken at a single set of the seine, such a catch being obtained

about May 1, 1894. In December, 1893, several A^ery large bodies of sardines were

observed, and a haul of 10 tons of small-sized fish was taken. From January to June
the fish appear to gradually increase in numbers. Some schools are made up of

fish of uniform size, while in others they are mixed. The smallest fish caught are 4

inches long, the largest 12 inches, the average 7 inches.

The-conditioii of the fish as regards fatness varies considerably Avith the season.

Mr. J. H. Lapham, the president of the fish company operating the cannery, states

that iu December, 1893, Avhen the canning began, the smaller fish were poor while the

larger ones were fat. In January and February the conditions were about the same.

In March the smaller fish began to improve, continued to grow fatter through April

and May, and in June sardines in excellent condition suitable for “ quarters oils ” were

taken. In May, 4 or 5 tons of large fish that were very poor were seined on one occa-
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siou. The factory is under the superintendence of an experienced tish-canuer from

Maine. It is a large two-story structure, with a salting house attached. The plant

is worth about $10,000.

The principal processes to which the sardines are subjected before emerging as

the canned product are as follows: When the fish aie unloaded from the vessel they

are received into a large, airy room, where the cutting and washing are done, and tlien

transferred to the second floor by means of an elevator. There they are next arranged

on latticed trays (32 inches square) and dried. If the weather is fair and the atmos-

phere dry the drying is done in the open air, occupying, as a rule, about two and a h alf

hours. On rainy days, or when tlie air is especially humid, drying is accomplished

inside the building by means of steam, which requires about ten hours.

After drying the fish are placed in wire baskets (22 inches long, 18 inches wide,

3 inches deep) and immersed in boiling oil for two to six minutes, depending on their

size. The oil is contained in a shallow sink, into which the wire baskets fit and are

lowered and raised by means of long wire handles. The boiling of the oil is done bj^

means of a steam pipe entering at the side and running under the sink. After drain-

ing and thoroughly cooling the fish go to the packers, thence to the sealers, thence to

the bathmen, and, after cooling and testing for leaks, to the boxing room.

The cutting of the fish is done by men and girls, the average number of whom
employed is 2.5. They are paid by the basket or the bucket of cut fish, and by working

steadily earn about 25 cents an hour. The flakers number 12 to 11, and are the same
girls who iiack the fish in the cans. Ten men act as sealers and can-makers, and
10 others are employed in the remaining branches of the work.

The sizes and grades of canned sardines iilaced on the niarket fiom this cannery,

and the wholesale prices received, are as follows: Quarter oils, 100 cans to a case,

$G.50 to $8.50 per case, according to the quality of the oil; half oils, 50 cans in a case,

$5.60 per case; 2-pound oval cans, with mustard, spices, and tomato sauce, $2.25 per

dozen cans.

BARRACUDA.

One of the most useful and valuable food-fishes of the California coast is the bar-

racuda {S2)hi/i’cvna argentea). hiot only is it a favorite article of food when eaten in a

fresh condition, but it is one of the best fish for salting found on the west coast. The
normal range of the fish on the coast of the United States is from San Francisco to

the Mexican border. It is, however, not generally abundant north of Monterey, and
it is a noteworthy feature in the fisheries of only Santa Barbara, Los Angeles, and
San Diego counties, in which over nineteen-twentieths of the catch is taken.

There is an active demand for fresh barracuda in the markets of California, and

in San Francisco it ranks as one of the choicest fishes.

The annual catch is between 600,000 and 700,0110 iionnds, of Avhich over 100,000

pounds are salted. The fresh fish yield the fisherman 3 to 5 cents a poiind and the

salt fish bring 3 to 4 cents a pound. The average Avholesale price of the fresh fish in

San Francisco is 7 or 8 cents a pound, or two or three times that of chinook salmon.

When pi’operly salted the barracuda iireseuts a very inviting ai)pearance, and is

justly regarded as one (T the most palatable of fishes that are preserved in this way.

It should be, and generally is, split down the belly like codfish. The silvery color of

the skin is more or less persistent in salt, and the flesh retains its attractive white

character. The largest quantities are salted in San Diego County.

In the S]Aring of 1893 a singular phenomenon attended the appearance of the bar-
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racuda on the coast of Los Angeles County. It is thus de.scribed in a letter to the

Fish Conimission from Mr. John L. Griffin, of Los Angeles, dated March 2, 1894:

Barracuda i^ut in an aiipearance one month earlier than ever before. They came in immense
quantities and something hai)peued to them. Thousands came ashore dead, while the water was full

of fish that Seemed dazed, swimming about with their heads out of water. Among them were some

halibut, yellowtails, and some other fish, but they were principally barracuda. All kinds of theories

have been advanced
;
one that fishermen had used dynamite bombs

;
another that it was caused by vol-

canic disturbances from the bottom
;
another that the fish coming from tropical waters became chilled

;

then another, which the newspapers put forth much to the disadvantage of fishermen and fish-dealers,

that it was disease, and there has been a great falling off in the consumption of fish inconsequence.

The most plausible explauatiou of tlie pheuomeiiou was that there was aii uimsually

active eruption of the submarine oil springs off this coast, and that the ffsh were
asphyxiated by having their gills coated with the oil.

MACKEREL AND MACKEREL-CANNING.

In connection with the capture and canning of sardines at San Pedro, a species

of carangoid fish [Trachurus picturatus) is taken and ntilized to some extent for can-

ning and salting. At San Pedro it is known as “ Spanish mackerel”; at other places

on the coast it is called “horse mackerel.” Dr. Jordan remarks of this fish:

It ranges from Monterey soiithw.ird to Chile, appearing in California in the summer, remaining in

the sxiawning season, and disajipearing liefore December. It arrives at Santa Barbara in .July and at

Monterey in August. In late summer it is exceedingly abundant. It forms part of the food of larger

fishes, and great numbers are salted for bait. As a food-fish it is held in low esteem, but whether this is

due entirely to its small size we do not know. It is identical with the well-known ilediterraueau species.

At San Pedro these fish are taken in the small steam vessel used for sardine

fishing. A special purse seine, 135 fathoms long and 100 feet deep, with a 2-inch

mesh, is used. The fish are caught in San Pedro Bay and around the Catalina Islands.

They go in schools of varying sizes. Some large hauls are made; thus, in the fall of

1893, 150 barrels were taken at one set near the Catalina Islands.

The fish caught are mostly of small size. According to the statements of the gen-

tlemen connected with the California Fi.sh Company, the largest taken in their seine

are 12 or 14 inches long, the smallest are about C inches, and the average length is

about 9 inches. The smallest fish are packed in oil in half-pound square cans and in

mustard, tomato sauce, and souse in 2-pound oval cans. The fish too large for can-

ning are salted. They are never fat, however, and do not make a high grade of salt fish.

Another species of mackerel, the chub or bull’s eye mackerel {Scomber coUas),

occurs at San Pedro and is utilized to a small extent for canning and salting, as well as

being sold fresh. It is there called the “ steelhead mackerel.” The head is said by the

fishermen to be very hard, and in splitting the fish for salting an extra cut of the knife is

required to divide the head. The fish is also sometimes designated as the “horse mack-
erel” in Los Angeles County. It reaches a weight of 3 or 4 pounds, but its average

weight is only 2. The llavor and coarseness of the ffesh of this fish make it unde-

sirable for canning. Up to the present time, no first-class salt fish of this species liave

been prepared. The lack of oil in the ffesh and the tendency of the latter to assume a

dark color are serious drawbacks to the packing of an acceptalde salt mackerel.

In the San Francisco market this fish is known as “mackerel,” and ranks as a
first-class food-fish. The supply is limited, and comes entirely from the sonthern part

of the State. During the early part of June a few boxes of these fish were received

by San Francisco dealers, but the bulk of the receipts comes later. The fish examined
were of uniform size, having a length of al)out 16 inches.
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THE SALMON INDUSTRY.

CALIFORNIA.

General importance.—Salmon are tlie most important fish of California, and their

cap)tiu'e and utilization constitute one of the most prominent industries of the State.

Among' all the fishery products of the State, salmon are surpassed in value only by
oysters, whales, and shrimps. All the species of salmon found on the west coast

occur in the waters of the State in the proper seasons, but the most abundant, gen-

erally distributed, and important is the chi nook or quinnat salmon {Oncorhynclms

chouieha). While considerable quantities of salmon are taken each year in Eel Eiver

in Humboldt County, and in Smith and Klamath rivers in Del Korte County, the

fishing-grounds which give to the salmon fishery the prominence it has attained are

the Sacramento Eiver, and Suisun, San Pablo, and San Francisco bays; of these the

principal ground is the Sacramento Elver in Contra Costa and Solano counties.

Salmon in the Sacramento Biver .—The salmon taken in the important fisheries of

the lower Sacramento Elver are either shi^iped fresh to market or are sold to the

canneries located at Benicia, Black Diamond, and Chipps Island. In the quantity

and value of the salmon output, tlie Sacramento ranks next to the Columbia among
the rivers of this coast.

The spring run of Chinook salmon in this stream usually begins about the middle

of April and continues until the middle of May. In 1894, however, the run began

earlier and kept up longer than usual; fish were lauded at the canneries on April 4,

and the supply lasted into June. As late as May 28 the run was very large, over 1,050

salmon being received at one cannery on that date as a result of only half a day’s

fishing. At the beginning of the season the run was light, and it was predicted that

the catch would be smaller than last year, but afterwards the supiily increased, and

the close of the season witnessed a larger production than for five years.

The weekly close season from Saturday noon to Sunday midnight is generally

observed and vigorously enforced, and is, without doubt, one of the most beneficial

regulations affecting the fisheries of the State. The concentration of the fisheries in

the proximity of the canneries permits a very large proportion of the fish that ascend

the river on Saturday and Sunday to escape capture and molestation and to reach the

headwaters of the Sacramento or its tributaries.

There seems no evidence of any improvement in the salmon fishery of the San

Joaquin Eiver. The physical conditions appear very unfavorable and distasteful to

the migrating salmon. According to the reports of fishermen and members of the

California Fish Commission, nearly all the fish which begin the ascent of the San

Joaquin are diverted when they reach the Georgiana Slough, the uppermost path of

communication between the waters of the Sacramento and San Joaquin rivers. They

enter the slough and pass into the Sacramento, and seem to be attracted by the much
cooler and muddier waters of that stream. This is in marked contrast with the

behavior of the striped bass in the same waters.

In a subsequent chapter tire quantities of salmon shipped to San Francisco dealers

from the Sacramento Eiver in 1893 and 1894 are shown. The following table gives the

number of pounds of fish utilized at the canneries. It appears that the 2 canneries

in operation in 1894 received 543,082 more pounds of salmon than the 3 canneries

did in 1893, and that the increase over the receipts of the same 2 canneries was

1,255,582 pounds.
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Statement of the numher of omuls of salmon utilized for canning on the Sacramento lUver in 1893 and 1894-

Location of canneries.

Spring. Fall. Total.

1893. 1894. 1893. 1894. 1893. 1894.

Benicia 147, 442
292, 500
138, 125

297, 889 63, 200

520, 000

335, 660

355, 300 210, 042

812, 500
473, 785

053, 189

Chipps Island 573, 300 713,520 1, 286, 820

Total 578, 067 871, 189 918, 860 1,008, 820 1,498, 927 1, 940, 009

The salmon i)ack of the Sacramento Elver, as shown in the following table, was

23,336 cases in 1893 and 28,463 cases in 1894. The increase in the output of the two
canneries that were in operation both years was 17,627 cases.

Statement of the number of cases of salmon pached on the Sacramento Birer in 1893 and 1894.

Location of cannerie.s.

Spring. . Fall. Total.
1

1893. 1894. 1893. 1894. 1893. 1894.

Benicia. 2, 294
4, 500
2. 125

4, 068 1,253
8.000

5, 164

5, 175 3.547
12. 500

7, 289

9, 843

Chipps Island

Total

8, 820 9,800 18, 620

8.919 13.488 14,417 14, 975 23, 330 28.463

Salmon trolling in Monterey Bay .—For many years the hand-iine fishermen of

Monterey Bay, who seek cultus-cod, bonito, rock- cod, etc., have from time to -time had
their hooks carried away by fish, sometimes supposed to be large bonito, which their

lines were not strong enough to retain. Some years ago, when a large body of small

mackerel suddenly appeared in the bay and were taken with liand lines, the fishermen,

when hauling in the fish, would often have them seized by other fish and taken off,

wdth parts of the line. Occasionally a salmon was caught, but it was not known that

salmon would regularly take the hook or that they occurred there in sufficient num-
bers to warrant a special attempt to obtaiir them. Iir 1893, however, a troll line fishery

was established there by anglers which reached large proportions and resulted in the

capture of a great many salmon. It was the first year that any formal attemi^t was
made to take the fish in that way or place. The fishing was done principally from
Santa Cruz and Capitola. It was carried on from sail and row boats, with stout lines

and hooks, attached to lly rods or simply fished by hand. Sardines were used for bait.

The salmon were found in the bay from early in June to about September 1.

Some very large catches were made. IMr. G. M. Ord, of Soquel, Cal., took 1,900

pounds in four days, using a nine-ounce fiy rod, with sardines as bait. Another man
took over 3,500 pounds during a brief visit to the bay.

The following interesting account of this fishery is extracted from an article con-

tributed by Mr. J. Parker Whitney to the issue of -‘Forest and Stream” for July 29,

1893

:

SALMOX FISHING WITH FISH BAIT.

This is a comi>aratively new method of fishing, and one which salmon fishermen are almost
entirely ignorant of. To those interested in the king of fishes, the salmon, the harbor of Monterey
presents an opportunity of peculiar interest. Here the salmon is found in pursuit of its natural food,

and exhiliitiug many features which give an insight into the ways which have been so mysterious
before. Almo.st yearly the salmon come into the bay of Monterey, as well as that of Santa Cruz and.
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a few other phaces on the coast, where they soinetiines remain for months, and pursue their feeding

as other lish do, and where they are readily caught with fresh-tish bait. I have latelj^ had the great

pleasure of taking a few score, and for the henelit of those who, like myself, have been in the habit of

taking these noble lish with the lly, I will give the result of my experience.

When the salmon strike in about the bay, and generally near the shore, which occurs here

about the 10th of .June, they do so in the xmrsnit of squid, sardines, anchovies, smelts, and other small

fish, and their presence is first indicated to the fishermen by the occasional disturbance of the surface

water by the small fish in their efforts to escape. This is a signal for the Italians, Portuguese, and

other market fishermen to go out for them, which they do in both sail and row boats. 'These men all

fish for the market and waste no time in sentiment. They are eipiipped with stout cotton lines

sufficiently strong to jnill in salmon hand over hand. A stout sea hook is used, with a sinker weighing

half a pound. The lino is aliout 200 feet in lengtb, the sinker is attached a short distance above the

hook, and the line is paid out about 100 feet fivm the boat, and in the slow sailing or rowing,

which is about the same speed as followed in trolling for trout, the bait sinks down 20-odd feet. The
sardine or small fish, if not too large, or over 6 inches in length, is put on whole, otherwise it is cut

diagonally, making two baits.

The salmon seizes the bait and hook and is imlled in alongside the boat without ceremony,

where it is either yanked in or gaffed. Fully half of the salmon hooked are lost by the careless

manner of handling, and about two baits are strijiped to a salmon hooked. About once in twenty or

thirty times two salmon are brought in at one time. I have reason to believe that at times when
salmon first-come in, and in schools, that the fishermen catch doulilets often in succession.

iMy first experience was in going out with two fishermen in their boat and in witnessing their

method. The boat I was in secured three salmon bj^ the hand lines; the other boats did better, some

taking .as high as eight or ten; about a hundred salmon were taken by the fifteen boats out that

morning.

I could find no record of taking the salmon with rod excepting that of niy friend Mr. A. L. Tubbs,

of S.an Francisco, from whose information I was induced to look up the fishing. His rod fishing

is the only one I have heard of as applied to the salmon in salt water, and I hai'e seen no other

during nij^ fishing except that of Mr. Simpkins, of Boston, who accompanied me on one of my fishings

and who succeeded in catching one of the largest salmon I have ever seen caught here, weighing 32

pounds. I eqiiipiied myself in San Francisco with the best I could get—two cheap bamboo trolling sea-

bass rods of 14 ounces and 9 feet in length. My additions were light sea-bass linen lines No. 18, 600

feet long, and No. 4-0 Kirby hooks. The hooks I had soldered to a short link of strong brass wire, to

which were attached three more additional brass-wire links, with swivels between, adding to the wire

above the shank of the hook a small brass-wire projection without barb, to hold the bait-fish head

in position, long half-pound lead sinkers with holes in each enil. These, with a multiplying reel,

completed my outfit.

The game commences when the s.almou is brought tow.ard the surface. Then the salmon will

frequently strike off on the surface in a straight line several hundred feet. In two instances 1 have

trembled for my line, being compelled, with all the strain I dared to put on, to allow the fish to t.ake

out within 50 or 100 feet of all I had, although the boat was being 2iropelled as rapidly as two men
could row toward the fish. But it has been rarely that I have jiaid out over 400 feet.

Not so often as in fresh water does the salmon leaj) out of water, and seldom more than two or

three times.

My-daily catch has averaged nearly eight fish and given most exciting sport. The careful weight

of 69 salmon caught 1 find to be 1,133 2>ounds, or about 16 pounds each. The smallest was a grilse of

5 pounds and the largest of 30 i)ounds.

All my catches have been in the early morning, starting out at 4 o’clock and getting back to the

Hotel Del Monte in each instance but one for lunch. The excei^tion was an all-day fishing, when I

secured 18 salmon, weighing 286 i)ounds.

As with trout, I have found the morning best, and after 10 o'clock the fishing falls off. Two or

3 miles of rowing has Iteen required to reach the fishing-ground from Jlonterey pier, and the fishing-

ground I have found so far to extend over an area of about 2 miles long by 1 mile wide, although I

have no doubt that the salmon could have been found out 2 or 3 miles beyond that limit. I have caught,

in addition to the salmon brought in, half a dozen rockfish, called l)luefish by the fishermen, but not

blnefish as known East, weighing about 5 iiounds each; also two codfish of 5 or 6 iiounds, and two
flounders of 5 and 8 i)Ounds. In a dead calm the fishing about ceases, as with trout in trolling; but
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with a return of tlie breeze the fisliing takes on again. The method of taking forcibly reminds me of

the trout. Shyly at times, and again boldly, sometimes striking several times at the bait, and with

following up ami striking at intervals of a few seconds
;
at times biting olf half the bait and in follow-

ing up for the l)alance, and in one instance I'ollowing up the bait with frequent half-decided action

until the bait was within 10 feet of the boat and then fiercely seizing it while I had the line in my
hand. It proved a close call in a double sense, as the fish was a heavy one of 25 j^ounds, and carried

the line oiit of my hand and the sinker attached, which rested in the boat, and very nearly got away
with my wlude outtit. I fortunately still held my rod in hand, and although I ]>aid out nearly the

whole of my 600 feet of line, the fish was well hooked and in fifteen juiuutes w'as brought to gaff. In

boldness and general action the salmon have reminded me constantly of trout, paying but little

attention to the boat, occasionally passing in sight within a few feet and striking on the surface at an

occasional small fish, and at times going entirely ont of the water in pursuit.

For esperi)nent I tried the spoon, but fancied I did not do as well as with bait, although 1 caught

two salmon with it. I also tried the spoon with fish bait, catching one that way, but believe the fish

bait alone to be the best. The salmon upon being opened seem to have more squid inside than other

fish, although at times full of saialines, and oltenerwvith anchovies. Sardines are, howev'er, the best

bait, and squid but indifferent, while I have had some success with smelts and young sh.ad. At one

time, out of l)ait, I used a striji of salmon belly, which did well enough to catch two salmon.

As I have my salmon rods for lly fishing I shall later on try a little surface work with the fly, but

I do not anticip.ate much success; still I believe they will take under favorable circumstances, when
they are as plentiful as I am informed by the fishenuen they are outside the h,arbor at times in deeper

water, when the fishermen have sometimes observ'ed several salmon at a time, even n^) to a dozen in

number, following the bait u]i almost to the boat’s, side.

The fishing in the harbor is in more or less turbid water, with a depth of from 6 to 10 fathoms;

VNliile outside of the bay, in deeper water, it is clearer and the salmon can be more distinctly observed.

I am informed by the fishermen that at times the salmon are so plentiful a few miles beyond the

harbor that they are enabled to fill their boats in a fe^v hours. These occasions, however, are rare, and
where the salmon are found plentiful one day they may not be found the nest. It has been usual,

however, for the salmon to remain about and in the harbor for several weeks each year, although they

skip their annual visits occasionally. The small fish which the salmon follow into the harbor come
in countless numbers, often in large, moving masses, and their presence is indicated to the fishermen

by the hovering sea gulls, pelicans, and other predatory birds. These are seen liusily at work on the

salmon-gronnds, and often indicate the most favorable places for fishing. While the salmon evidently

come in schools at first, it would appear that they scatter more or less about, instead of remaining

together, although they mass more or less when in the vicinity of large schools of small fish. The
fishermen are more oi" less guides for each other, and they maybe scattered over a square mile without

doing much in catch. Presently one or two commence hauling in, which congregate all the others in

the vicinity, and the fishing goes on merrily for awhile. Then a scattering takes place again, and a

regathering afterwards. Still, I have found about as good success in passing up and down in certain

localities as in following the- fishing boats.

The market fishermen, as I have previously'observed, lose fully half of the salmon they hook; it

is a straight overhand pull, and no give except that which is compelled l)y nnant of strength. The
line and hook.s are strong, and the fishermen have no time to wait. If the salmon are identiful they

do not much mind the losses, which often occur from neglect in using the gaff. With the light rod,

the fish, if hooked, is seldom lost. I brought in several with skin holds, which would not have been

held for a moment in hand fishing. One salmon which I caught had been on one of the market fish-

ermen’s line- and had a torn hook-mark in his mouth and a cruel gatf cut between his ventral and anal

tins. The gaff cut was nearly 3 inches long, and had penetrated nearly to his other side, and was
too serious to have ever healed nji again. The fish was a large one, of about 21 jionuds in weight,

and in fine condition, although the gatf cut was evide7itly two or three days old. The wound had
evidentlj' made but a slight impression on the a

2
'>petite of the fish, as it struck fiercely and fought

hard. *

I found the salmon which exhibited the most gamy qualities to do their fighting near the surface,

seemingly to disdain any depth after once being brought up, and to often make an almost conqileto

circuit of tlie boat. Certainly a more beautiful sight than a salmon exhibits, with his brilliant colors

as he strokes along with his iiowerful tail near the surface in the clear water and bright light, never

gladdens the heart of a fisherman. We all know the dangers to -which the salmon is exposed in fresh
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water, and from which but few survive, as it is doubtful if but very few, if any, ever return from the

upper streams which they asceud after the spawning season, at least when such upper waters are far

removed from the sea. If they liavo the exposures in the deeper waters of the sea which follow them

in the shoal water of Monterey Bay, their lives are indeed beset with constant risk. I saw daily in the

bay on the fishing-grounds the enemies and consumers of the salmon at their deadly work, in the form

of seals, porpoises, sharks, and cowfish. Oneday when I wasout, which was very foggy, I was startled

by the uprising of a curionsl}' peaked hump two boat lengths ahead. It seemed to me like a boat’s

end elevated with a black cloth over it, but a moment later revealed the half of an enormous

bewhiskered sea lion, which, raising itself half out of the water, revealed a form which must have

weighed at least a ton. In its mouth was a large salmon, which it had evidently just caught. The insati-

able appetite of these monsters of the deep, of which hundreds abound in the vicinity, would indicate

that they are not slow to avail themsidves of the salmon invasion. Well, I thought, the part which
man plays in the devastation of the salmon in the sea is but trifling comjiared with that which occurs

from their natural enemies beneath the waters.

It is clear that the salmon of Monterey Bay are those which belong to the Sacramento or San
Joaquin Eiver group. Their average weight confirms this, and that they are not of the Columbia
Fiver. The distance from Monterey Bay to San Francisco Bay, into which the Sacramento and San

Jomiuiu rivers pour, is about 90 miles. Monterey Bay and that of Santa Cruz, a few miles north, and
at some of the sounds and bays north on the coast, are the, onlj^ pilaces known where the salmon is

found engaged in taking his food, and where it can be caught with fresh-li.sh bait. It certainly pre-

sents a favorable opportunity for studying the salmon in its normal condition, in its prime, engaged

in seeking its natural food. Hero its manners and peculiarities can be examined with ease, and some
knowledge obtained of the class of food upon which it best thrives. All this can be obtained and the

salmon brought to gaff in his superior condition before the advanced condition of the organs of repro-

duction have reduced its delicious flavor or weakened the vigor of its eft'orts.

Tins year the fishery promises to be much more extensively followed than la.styear.

Professional fishermen •owning boats and regular boatmen will resort to the bay from

more or less remote places. Early in June some fish were taken, but a period of stormy

weather drove them off.’ On June 13 some fishing was going on.

An interesting point connected with this subject is that these are undoubtedly the

fish that constitute a paid of the fall run of salmon in the Sacramento Eiver. Last

fall the Sacramento Eiver fishermen took a number of salmon in their nets which had

hooks in their mouths—clearly fish which had been snagged in Monterey Bay.

THE COLUMBIA BIVEB.

Explanatory remarl’s—The time was insufficient and the conditions not suitable

for an examination of the salmon fisheries of the entire river. The extremely high water

had seriously affected the fishing in the whole upper river, and a visit at that time

would not have been satisfactory even if the indefinite suspension of railroad traffic

and the uncertainty of water transportation had not rendered the contemplated visit

to the Cascades and The Dalles impracticable.

The inquiry which gave promise of the most satisfactory results was the examina-

tion of the important fisheries and large canning' interests of the lower river, which

were easily accessible and afforded the opportunity of inspecting every prominent

method of fishing in the river except that with wheels. It was therefore in Astoria,

the great center of the salmon industry in the river, that most of the time available for

the examination of the Columbia Eiver basin was passed. Here and in Portland,

where some time was also spent, it was possible to meet fishermen and canners from

all parts of the river.

The accompanying memoranda on the salmon industry sim])ly represent mostly the

personal inquiries and observations of the writer, and are far from being a complete

account of the business. Many things were observed which, while of great interest
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to the person wlio for the first time visits this region, would have too little general

imiiortance to deserve mention. In order to renderthe notes more complete, an account

of the salmon industry for the year 1894 is presented, although the season was only

half over at the time of the writer’s visit. The information for the latter ]>art of the

season has been ol)tained chielly by correspondence. The detailed tabular matter

here offered is in all cases drawn from the books of canners or lishermen, and maybe
accepted as accurate.

The salmon fisJiery undcaiining indnstry in 1893 .—The ffshing season of 1893 on the

Oolund)ia Elver Avas noteworthy for two reasons—the loss of life among the ftshermen

of the lower river was never greater; the pack of chinook salmon was the smallest in

twenty years, that is, since 1873: and the general packwms less than in any previous

year since 1874, with the exception of 1887 and 1889.

Much of the loss of life among the gill-net ffshermen in the past has been dne to

gross carelessness or foolhardiness on the iiart of the men in venturing too near the

bar at the mouth of the ilver in the hope of taking the fish Avhen they first leave the

ocean. It is said, however, that the disastrous death rate in 1893 was in large part

unavoidable, and was due to the occurrence of sudden gales, which took the boats

una wares. In the early part of June gales resulted in the death of 34 men, and by the

close of the season the loss of lives reached 54, about 40 of the men being married.

The money losses in boats and gear aggregated nearly 120,000.

In the early part of May the canners acceded to the demands of the gill-net

fishermen’s union for a price of 5 cents a pound for chinook salmon instead of the

uniform rate of $1 per fish which had formerly iirevailed. Eeference to tables of

averages elsewhere gi\^en Avill show that the average weight of Chinooks taken with

gill nets in 1893 was 22.80 pounds, so that the ])rices received amounted to an advance

over 1892 of 14 cents on each fish sold; on this basis the fishermen must have been

benefited by the change to the amount of fully $75,000.

Fishing with all forms of apparatus in the lower river was less satisfactory than

in the previous year. The average catch of salmon by gill nets was more than 100

less to a boat than in 1892, the figures given being 450 against 505. The traps were

scarcely half as successful as in the previous season, being injured by storms and
freshets and being shunned to a considerable extent by the large runs offish, owing,

as some suppose, to a shallowing of the Avater Ity the accumulations of sand and
sediment caused by the thousands of stakes. Seine fishing began later than usual

and was unsuccessful generally. The run of Chinooks in August Avas very large, and is

said to liaA^e obviated what would otherAvise ha\"e been a somewhat disastrous season

to the p>ackers. While May Avas the best month for gill nets and July for pound nets,

the catch of both these forms of apparatus in August was large. The run during

the whole of the open season in August was reported to be extraordinarily heavy, and
when the season closed there Avas still an enorjnous body of fish passing up the river.

The total pack to August 10 was reported to be about 365,000 cases, of Avhich about

290,000 cases Avere chinooks. Compared with the pack of the year 1883, ten j’-ears

previously, Avhen only chinook salmon were canned, the decrease in chinooks Avas 58

per cent and in the total jiack was 45 per cent.
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The number of salmon cannerie.s operated in the Columbia basin in 1893 was 24, of

which 13 were in Oregon and 11 in Washington. They were located as follows:

Locality. County. Kumber.

Oregon

:

8

do 1

1

1

]. . do
1

13

Wasliington

:

1

1

1

1

Bag'le Cliff AVabkiakuin 1

1
9

1

1

....do 1

11

24

The reduced pack led some of the canners to resume the business when the close

time was over and the fall fishing began on September 10. At that time there was a

numerous run of salmon in the river. By some these were regarded as small chinook

salmon, by others they were thought to be dog salmon. Judging from the size, 10 to

15 pounds on an average, it seems probable the fish were dog salmon {Oncoyhyuclms

Iceta). If so, this was the first year any business was made of packing them on the

Colnmbia, although they were rather extensively canned on some of the coast streams

in 1892. The lish were known as “chums” iu the lower river. The boats could go

out from Astoria and return loaded in a few hours. Tlie price at first was 5 cents i>er

fish, but it quickly dropped to 2 cents per fish, and even then the demand was far

below the sui)ply. The canners could doubtless have packed three or five times as

many as they did. They were restrained in packing these tish extensively by their

poor quality when canned. When fresh the fish were fine-looking, with firm flesh

and a good color to their meat. When canned, however, they bleached out and became
white or straw color. They could only be sold as tliird or fourth class goods, bringing

$3.20 per case. The quantity canned was about 20,000 cases.

The unusiial feature of the fall packing operatimis was the utilization of humpback
salmon {0. gorbuscha). The canners paid 5 cents each for the fish. According to Mr.

M. J. Kinney, between 2,500 and 5,000 cases were prei)ared. Some of the raw material

came from Puget Sound. A few silver salmon (0. liisutcli) were also canned.

Condition of the salmon industry in 1894 .—The regular salmon-fishing season of 1894

began April 10 and ended August 10. During the months of May and June the suc-

cess of this industry was seriously jeopardized by the occurrence of unprecedentedly

high freshets, which constituted one of the principal features of the season. A later

extraordinarily large run of salmon overbalanced the injurious effects of the floods.

During the height of the flood the operations of the gill-net fishermen were inter-

rupted, but by the middle of June the gill nets began to take large numbers of fine

Chinooks, and are reported to have done well during the remaining part of the season.

The run of fish continiied large to the very end of the season. On August 7, three
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days before tlie suspension of tishing, 45 tons of eliinooks, equivalent to over 3,000

fish, were landed at one cannery in xVstoria. Taking the season through, the year was

the best one for gill nets in a long time. According to Mr, Kinney, many gill-net

crews took 13 tons of fish, and one caught 17.1 tons, equivalent to over 1,700 tish.

The catch of blneback salmon in traps had been nnnsnally large up to the time

of the Avriter’s visit (June. 22), and advices received after the suspension of the tishery

reiiorted a general continuance of the run. Some daily catches of single nets and sets

of nets in June were larger than corresponding weekly lifts during the previous season.

The seasoTi’s run was said to have been larger than for live or six years. In the upper

river, uotwithstaiidiug the destruction of wheels by high water, the catch of bluebacks

was at times almost unprecedented. The yield of steelheads was also large.

The catch of chinook salmon in traps was, however, remarkably small. Up to

June 22 sometraj)S had taken oidy200 pounds of chinooks, and during thcAvhole sea-

son the quantities of chinooks obtained in this way were much below the average.

The prices agreed on. by the canners and tishermen of the lower river Avere 5 cents

a pound for chinooks, 4 cents a pound for bluebacks, and 2 cents a pound for steel-

heads. The condition of the industry on June 15 is thus described in a dispatch from

Astoria, published in the Or’egonian, of Portland, on June 10:

The run of salmon has improved greatly, aud the catch of the gill-net men to-day was greater

than for any day in the history of the canning business for many years jiast. During the warm and
pleasant Aveather of the last ten days hundreds of boats could be seen out around the jetty. The
success of the gill-net men does not, howev^er, mean that their receipts are in excess of those of the

corresponding time last year. As yet the traps have jdelded Imt small returns, while seining is out of

the question, owing to the high wa ter. Cannery men claim that while- the gill nets may take enough

tish to pack 100,000 cases mor.A than were packed last 5'ear from the same sources of supply, the short-

age in receints from seines, traps, and tish-wheels will reach fully 200,000 cases. This view of the

situation is borne out by the fact that orders for over 50,000 cases are known to liaA'e been canceled

during the past two Aveeks.

By the eud of the mouth the estimated shortage was considerably reduced, and

a.s the season wore on it became apparent that instead of a shortage there Avould be

a larger pack than in 18!)3.

The cauueries operating- iu the Columbia basin in 1894 numbered 24 and Avere

located as follows:

Loc.ility. County. Kumber.

Oregon

:

9

1

1

1

1

1

14

1

1

1

1

1

1

1

1

1

1

10

24

....do

AV ashington

:

do

... do

PiilaVKock

Total
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Detailed figures from separate camiers have beeu obtained by correspondence,

•whicb place the pack at 401,400 cases, of which 183,400 cases were prepared at Asto-

ria, 204,000 at other places in the lower river, and 74,000 cases at the Cascades and The
Dalles, The proportion of the diftereut species constituting the pack is estimated to

be about as follows: Chinook, 69 per cent or 318,366 cases; bluebacks, 16 per cent

or 73,824 cases, and steellieads, 15 per cent or 69,210 cases.

The foreg’oing hgures apply only to tlie regularpacking season, which terminated

August 10. When the close- time exiiired ou September 10, somemf the canneries

resumed operations and continued to- pack until November 10. From information

received from Mr. M. J. Kinney, it appears that about 70,000 cases, chiefly of silver-

sides, were prepared in the fall. Mr. Kinney states that it woujd have been an easy

matter to pack double that quantity had the Ashing been carried ou with suflicient

energy.

Statistics of salmon paclc from 1866 to 1894, inclusive .—From 1866, the year in

which the salmon-cauniug industry ou the Columbia Kiver was established, to 1894, the

quantity of salmon utilized for canning purx)oses was about 695,400,000 i)ounds, and
the aggregate iiack.was about 10,633,800 cases, each holding 48 one-pound cans, or the

equivalent. The value of the pack to the cauners was about $61,760,500. Up to aud
including 1887 practically the enrire quantity of salmou utilized in canning consisted

of Chinook salmon. Since that year larger and larger quantities of steelhead, blue-

back, and other salmou have beeu used and the number of chiuook salmon entering

into the pack has been reduced in the same proportion.

The following table shows for each year the gross weight of salmon utilized for

caimiug, the number of cases packed, the wholesale market value of rhe canned fish,

aud the average value per case. The growth, decline, and present condition of the

industry are to be interpreted in the light of the statement in the preceding para-

graph as to the irtilization of the cheaper grades of salmon. The figures, as they

stand, indicate a serious decline in the industry since the business reached its height

in 1883 and 1884. The extent of the decline is made more apparent when the greatly

augmented quantities of apparatus employed in recent years are taken into consider-

ation. With the number of fishing appliances employed in 1894, a iiack in that year

a half larger than that in 1884 would really indicate a serious reduction iu the supply

of fish.

Summary of the salmon-canning industry of the Colunibia liiver from its origin to the present time.

Year.
Gross -syeight

of salmou
utilized.

Number of
cases

packed.
Value,

Average
value

per case.
Tear.

Gross weight
of salmon
rrtilized.

Number of
cases

packed.
Value.

Average
val ue

X>er case.

Pounds. Pounds.
1866 260, 000 4, 000 $64, 000 $16. 00 1882 35, 184, 500 541, 300 $2, 600, 000 $4. 80
1867 1, 170, 000 18, 000 288, 000 16. 00 1883 40, 911, 000 629, 400 3, 147, 000 5,00
1868 1,820, 000 28, 000 392, 000 14. 00 1884 40, 300, 000 620, 000 2, 915, 000 4. 70
1869 6, 500, 000 100, 000 1,350,000 13. 50 1885 35, 997, 000 553, 800 2, 500, 000 4.51
1870 9, 750, 000 150, 000 1, 800, 000 12. 00 1886 29, 152, 500 448, 500 2, 135, 000 4. 76

1871 13, 000, 000 200, 000 2, 100, 000 10. 50 1857 23, 140, 000 356, 000 2, 124, 000 5. 97
1872 16, 250, 000 250, 000 2, 325, 000 9.30 1888 24, 211,005 372, 477 2, 327, 981 6. 25
1873 16, 250, 000 250, 000 2, 250. 000 9.00 1889 20, 685, 495 309, 885 1, 809, 820 5. 84

1874 22. 750, 000 350, 000 2, 6-25, 000 7. 50 1890 28,781,385 435, 774 2, 407, 456 5. 52
1875 24, 375, 000 375, 000 2, 250, 000 6. 00 1891 26, 450, 635 398, 953 2, 240, 964 5.62
1876 29, 250, 000 450, 000 2, 475, 000 5.50 1892 32, 185, 995 487, 338 2, 679, 069 5. 50
1877 24, 700, 000 380, 000 2, 052, 000 5. 40 1893 25, 672, 152 393, 972 2, 135, 824 5.42
1878 •29, 900, 000

31, 200, 000
34, 450, 000
35, 750, 000

460, 000
480, 000
530 000

2. 300, 000

2, 640, 000

2, 650, 000

2, 475, 000

5.00
5. 50
5.00
4. 50

1894* 30, 452, 400 461, 400 2, 422, 350 5.25

1880 Total . 690, 499, 067 10, 563,799 61. 480, 464
1881 550, 000

*Xlie figures gireri do not include the fall pack for 1894, amounting to about 70,000 cases.
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Preservation and increase of the salmon sn2)ply .—It is not unnatural that the solici-

tude for the maintenance of the supply of salmon on the Columbia Kiver should now
be greater and more general than at any previous time in the history of the fishery.

The catch of chinook salmon has recentlj^ shown an almost constant annual decrease,

aud the success of the industry is yearly becoming more jeopardized. People who
Avithin a short time scouted the idea of a permanent reduction in the number of chinook

salmon entering the river, are now not aA'Crse to conceding the effects of overfishing,

and there is probably no one pecuniarily interested in the industry Avho does not

realize that the time has come for active measures to prevent a still more serious

impairment of the abundance of salmon. Of course the supply of chinook salmon in

the Columbia Basin is still enormous and the productive capacity of the river is

wonderful. All reference, therefore, to a decreased ahundance must be construed in

the relative sense as compared with the conditions prevailing when the acme of the

cautiing industry was attained in 1884 and 1885. The threatened exhaustion of the

supply must also be considered with reference to the extent of the fishing now carried

. on, whicli is not only commensurate with the supply, but is overtaxing the capacity

of the river. The facts must also be borne in mind that the annual reduction is

hastened by the employment of larger and larger quantities of apparatus; that as the

supply becomes smaller the diminution becomes more pronounced in geometrical

ratio; and that the results of OA^ertaxatiou of the resources of the river in a given

season are not seen the next year or the next, but are to be gauged in the fourth or

fifth year following.

Special inquiries were made by the writer among the salmon-canners, fishermen,

and citizens as to the legislative or other action demanded by the present condition

of aftairs. The practical unanimity of opinion is remarkable in view of the supposed

diverse interests represented by canners, gill-net fishermen, trap fishermen, seine fish-

ermen, wheel fishermen, etc.

Foremost among the measures advocated for the improvement of the salmon

industry is artificial propagation. Tlie reliance placed in fish-culture is practically

unanimous. Some believe that nothing else is necessary for the regeneration of the

fishery than very extensive fish-cultural operations, but most persons in the salmon

districts think that, for a time at least—until the fishery begins to improve—the

propagation Avork should be supplemented by some prohibitive measures.

It being generally recognized that the decline in the abundance of chinook salmon

is due to the fact that the length of the fishing season and the avidity with which the

fishery is prosecuted prevent a sufflcient number of salmon reaching the spaAvning-

grounds to repair the annual destruction by man, the character of the protection

which has been considered most necessary is a shortening of the fishing season, sup-

plemented by a short weekly intermission in the fishing.

Under present regulations the regular salmon-fishing on the Columbia Eiver

begins April 11 and continues until August 10. In the opinion of the U. S. Commissioner

of Fish and Fisheries, if the fish that are uoav taken in April and August were

allowed to pass up unmolested, a very marked improvement in the abundance of

salmon would in due time be witnessed, and this protection, Avith ample artificial

propagation, would rapidly restore the ]>roductiveness of the river.

F. C. B. 1894—16
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Tlie Oommissiouer may be quoted ou this point as follows

:

The uumber of chiuook salmou taken in April and August is relatively small and under condi-

tions not so profitable, either to the canneries or the fishermen, as those carried on during the months
of May, June, and July. The April run of this salmon, if allowed to pass without interruption to the

headwaters of the Columbia and its tributaries, would spawn in those waters, and the present pro-

ductive capacity of the river would be increased to such an extent as to much more than compensate
for the restrictions imposed by the prohibition of the fishery operations during the mouth of April.

The August run of Chinook salmon consists of gravid fish near their spawning time. The flesh for this

reason has undergone deterioration, and if canned constitutes an inferior product, the sale of which
will discredit the reputation which the Columbia Elver salmon justly hold in public estimation. None
of the August run of Chinooks probably ascend the Columbia above The Dalles. They spawn in

the tributary streams of the Lower Columbia and in the main stream between The Dalles and the

mouth of the river.— ( Eeport of the Commissioner of Fish and Fisheries ou Investigations in the

Columbia River in regard to the Salmon Fisheries. Washington, 1894. pj). 16, 17.)

As the Commissioner states, the packing of salmon in April is not generally

regarded as profitable, owing to the irregularity with wbicli the fish come and the rela-

tive scarcity, because of which much time is lost by the canning force. As to the

August fish, they are usually so near the spawning period that the flesh is soft and
often unfit for canning, and much waste results; the fish are also often scarce and the

supply is insufficient to keep the canneries in ojieration. It sometimes happens,

however, that the season is late and the August run consists of an abundance of fish

in excellent condition for canning. In some seasons the fish are more abundant and
in better condition in August than in any other month, and in 1893 the run of fish in

the month in question contributed much to the financial success of the cauuers.

The sentiment of the canners in the lower river is strongly favorable to the

restriction of the canning season to the three mouths of May, June, and July, and the

suspension of fishing during the whole of April and August. A few canners favoring

a shorter season would like the privilege of packing in August if they thought it

desirable, and still fewer would prefer to oi^erate their canneries in Ainnl.

That, as a whole, no conspicuous part of the pack is taken in April and August,

and that making a close time of these mouths would not seriously impair the business

of the canners, may be seen from the following summary based ou the quantities of

fish packed during each of the four years ending in 1892:

Percentage of weight of each hind of salmon pached on the Columhia Piver in each month in

1889, 1890, 1891, and 1892.

Years and species. April. May. June. July. August. Total.

1889.
12.47 21.81 23. 61 42. 11 100. 00
15. 78 32. 93 35. 49 15. 80 100. 00

5, 77 9. 03 38.47 46. 73 100. 00

1890.

Chinook 3. 66 26. 50 28. 29 39. 99 1. 56 100.00
Blueback 8. 59 27. 55 40. 42 20. 44 3.00 100. 00

Steelhead 3. 97 8.31 31.65 50.45 5. 62 100. 00

1891.
Chinook 8.74 19. 09 23. 73 42.22 6.22 100. 00
Blueback 9. 05 28. 70 43. 50 16. 83 1.92 100.00

Steelhead 2. 72 6. 99 27. 67 51.44 11.18 100. 00

1892.

Chinook 6. 05 20. 61 26. 33 37.76 9. 25 100. 00

Blueback 9. 90 35. 38 37. 86 14.67 2.19 100. 00

Steelhead 2. 41 7. 51 32. 32 45. 63 12. 13 100.00
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A fairly accurate gauge of the sentiment of those prominently interested in the

industry of the river as to the measures favored for the preservation of the salmon

supply may be obtained from the following tabulated statement, rejnesenting the

results of interviews with canners, public men in salmon fishing centers, and State

fishery officers, chiefly in Astoria and Portland, the canners predominating:

Favoring extensive artificial iiropagatiou to exclusion of any restrictive

measures 1

Favoring extensive artificial propagation and close time throughout month
of April * 3

Favoring extensive artificial propagation and close time throughout month
of August *2

Favoring extensive artificial propagation and close time throughout the

mouths of April and August 1 13

19

In the case of the apparatus in the upiter river, that is, in the section between the

Cascades and Celilo, a close time extending to May 10 or 15 in spring and an extension

of the open season to August 10 or 15 would be a proper modification of the close season

advocated for the lower river, as the fish which entered the river during the last two
weeks in April wmuld be given opportunity to pass unmolested beyond the wheels.

In lieu of such an arrangement, the establishment of a graduated close time for differ-

ent parts of the river or of a moving zone of protected water has been suggested.

Wheel fishermen would probably not object to such a plan. Tliose interviewed

expressed themselves as favoring a close time till May 10 or 15, provided the course

was considered advisable for the protection of the fish.

It may be stated that any suggestion of a shortening of the season on the Columbia
Eiver will probably be opposed by a large majority of the gill-net fishermen and juany
persons using other forms of apparatus, under the impression that a curtailment of

the season would mean a reduction in their income, whereas the opposite result would
probably ensue.

The prohibition of certain forms of nets has from time to time been suggested and
advocated. In the lower river the use of wheels has by a few persons been opposed
on the ground that the fish which have escaped the multitude of nets in the part of

the river below the Cascades should be allowed to pass unmolested to the spawning-
grounds. Those interested in the wheel fishing, on the other hand, say that the

quantities of chinook salmon taken in wheels are insignificant as compared with those

caught by other means in the lower river, and that if more salmon were allowed to

pass as far as the wheels the supply would be much better maintained by natural

means. It can not be said, however, that the desire to proscribe any special kind of

fishing apparatus is very prevalent, and the entire canning interests would probably
strenuously oppose any attempt to abolish traps, seines, or wheels, for the reason that

these a])pliances are largely owned or controlled by them, and afibrd the principal

means for successfully withstanding what are considered unjust demands of the Fisher-

men’s Union, which advocates the use of no form of a])paratus save the gill nets.

* All of these, while preferriug to suspend fishing during only one of the months iu question,

would probably not be averse to having a close time in both, if deemed necessary or desiral)le by com-
petent authority.

t One also favorins abolition of wheels.
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Salmon in the Willamette and Clachamas rivers .—It is reported by fislieriiien and
sportsmen that only the early run of eldnook salmon goes up the Willamette Eiver,

as it is only in spring that there is sufficient current in that stream to attract fish

ascending the Columbia
;
later, the water becomes sluggish, and the summer run of

salmon passes by the mouth of the river.

In 1894, owing to an unusually large volume of water, many salmon are said

to have gone over the falls of the Willamette at Oregon City, but it seems clear that

in ordinary seasons, when there is no special increase in the amount of water at the

falls, great difficulty must be exiierieuced by the migrating fish in surmounting them.

The construction of one or several fish ladders at the falls is urgently needed, and is

now more important than at any previous time.

It is gratifying to be able to record the fact that at the last session of the Oregon
legislature provision was made for the construction of a fishway at the Willamette

Falls. The plans for the location, building, and maintenance of the ladder are thus

described in the Oregonian for August 10, 1894:

Governor Peunoyer, State Treasurer Metschan, and Secretary of State McBride, constituting tbe

State board which was authorized by the last legislature to locate a lishway over the Willamette Falls,

will take the lirst step in that direction to-day. The governor, treasurer, and secretary, with State Fish

Commissioner McGuire, Hon. George T. Myers, and several other gentlemen, will meet in Oregon City

to-day, and proceed to the falls and select a location for the fishway.

For the construction of this fishway the legislature appropriated the sum of $10,000, but it will

cost mui h less. By the provisions of the law the fishway shall be constructed in the bed of the river

on the west side of the main fall, by making excavations in the solid rock when the water is low, so

that the slope will be more gradual, and when the water is higher the excavations will form a series

of connecting pools, all constructed and arranged in such manner that salmon can freely ascend from

below to above the falls by passing from pool to pool.

In order to bave the fishway built in the manner provided, the board is empowered to remove all

obstructions, whether natural or artificial, to its construction, or to the passage of fish over the falls.

Obstructions to the passage of fish include fish-wheels, nets, lines, and other devices for catching fish

stationed within 50 feet of the fishway. The maintenance of such obstructions is a misdemeanor, and

is i^unishable by a fine or imprisonment, or both.

The board is authorized to make all necessary arrangements for the construction of the fishway,

such as employing a superintendent and workmen, purchasing tools and supplies, and advertising for

bids. All bidders must agree to keep the fishway in good order for two years after its conpiletion.

Tlie existence of a dam in tlie Clackamas Eiver is generally recognized as one of

tbe greatest evils now affecting tbe tisberies of tbe Columbia Eiver basin. Not only

is this obstruction annually destroying millions of imdeposited ova and practically

inbibiting natural reproduction in tbe headwaters of tbe river, but it is seriously

impairing tbe operations of tbe batching station of tbe U. S. Fish Commission located

on that stream. Tbe enactment of a law is earnestly desired requiring tbe owners of

dams in all salmon streams to put in and maintain suitable fishways, which should

be subject to tbe approval and regulation of tbe State fish commissioners. In tbe case

of streams like tbe Clackamas, on which Government or State hatcheries are located,

it would seem that tbe great interests at stake would warrant tbe absolute prohibition

of dams or other obstructions, and, possibly, tbe proscription of all tisbing.

According to Mr. Seaburg, of Ilwaco, Wash., one of tbe most extensive salmon-

packers in the United States, in April and May, 1893, about 140 tons of cbinook

salmon were taken below tbe dam in tbe Clackamas Eiver by means of gill nets and

seines. Tlie principal part of this relatively large -catch was taken at tbe dam, where

tbe tisb congregated in their attempts to surmount that obstruction. In 1894 over 100

tons were taken in the same locality.
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There is no doubt that the natural conditions in the Clackainas are extremely

favorable for the breeding of salmon, and the foregoing statement of the catch in that

stream in 1893 and 1891 clearly indicates that an enormous annual production of young

salmon might be depended on if the fish were not subject to capture and obstruction.

It is equally true that nouinterfereuce with the salmon which have escaped the traps,

seines, and gill nets of the Columbia and reached the Clackamas would permit the

hatching station there located to liberate enough young salmon each year to go far

toward repairing the diminution in the supply caused by excessive fishing,

Mr. L. T. Barin, who has been lishing on the Columbia and its tributaries for more

than thirty-four years, informed me that, as a result of his personal observations in

every important branch of the Columbia, he has no hesitation in affirming that the

Clackamas always was and still is the best tributary salmon stream in the whole basin.

The continuance of present conditions, however, can not fail to have a far-reaching

effect on the abundance of salmon in the lower Columbia River, and an accelerated

diminution of Chinooks may be depended on as a direct result of the obliteration of

the run into the headwaters of the Clackamas.

Notes oil apparatus and the catch .—Under this head some genei'al notes on the

principal forms of apparatus and the catch in each may be presented, and some detailed

statistics, showing the yield of certain nets in 1892 to 1891, may be introduced.

As is well known, gill nets take larger quantities of chinook salmon than all other

nets combined. While the proportion of tish thus obtained naturally varies from year

to year, the gill net yield always so far overbalances the remaining catch that it affords

an accurate basis for determining the abundance of the tish, while it is evident that

any regulations intended to increase the supply of Chinooks must have primary

application to the gill-net fishery. The importance of the gill net as a factor in the

taking of Chinooks will be clearly seen from the following comparative statement of

the number of these fish obtained on the Columbia River, with all forms of apparatus

and with gill nets alone, during the period of five years beginning 1889:

Statement of the total number of chinook salmon iaken on the Columbia Eiver from 1889 to 1893, with

the number and jnercentage of those caught with gill nets.

Year.
Tolal
catch.

Gill-net catch.

Number. Percent-
age.

1889 772, 425 478, 097 61.90
1890 942, 884 580, 871 61.61
1891 963. 779 657, 133 68. 18
1892 916, 833 578,912 63. 14
1893 872, 317 544, 984 62. 48

Total 4, 468, 238 2, 839, 997 63.56

The employment of small-meslied gill nets has of late been increasing, and in

1894 was more extensive than ever before. The regular mesh of salmon gill nets is

8.^ to 94 inches, while the smaller-meshed nets which have been coming into use have
a 7-inch mesh.

The principal reason for the increase in the use of small-meshed nets has been
the change in basis for selling the catch effected in 1893. Prior to that time the

gill-net fishermen were paid so much per fish regardless of size, although two fish

under a given weight (22 pounds) were required to count as one full-sized fish. The
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practice of selling fisli by weight caused no discriminatiou against the smaller fish,

wliicb now bring as inncli per pound as the larger ones, and led to tbe use of nets

with smaller mesli with a view to increase the catch by taking the fish which might

otherwise go through the nets without gilling.

The increase in the use of small-meshed gill nets may, to some extent, be gauged

by the additional quantities of blueblacks and steelheads taken, and in future an

augmented catch of these fish by gill nets may be expected.

The following detailed statements, showing for three years the daily catch of four

gill-net fishermen fishing at the mouth of the Columbia Eiver and lauding their catch

at Astoria, are interesting as indicating the daily fluctuations in the run of salmon

and because they afford a basis for comiiarisons with other years. The figures were

selected from the books of the salmon cauuer to whom the fish were sold, for the

S])ecial reason that the men fished more or less regularly each year and their work
represents the capacity of the river. In 1892 the fish are designated by number; in

the followiug years the figures represent pounds. The statement for 1894 comes up

to June 20, the time of the writer’s visit.

Statement of the daily gill-net catch of four fishermen fishing at the mouth of the Columbia River in 189S.

Late.

No. 1. No. 2. No. 3. No. 4. Total.

Chinooks.

CO

o
a
<c

3

Steelheads.

Chinooks.

Bluebaeks.

j

Steelheads.

Chinooks.

Bluehacks.
Steelheads.

Chinooks.

M
O
ei

<£)

3

Steelheads.
Chinooks.

CO

o

o
3

3

Steelheads.

Apr. 12
No.

15
17
9

No. No. No. No. No. No.
1

No. No. No. No. No. No.
16

17
9

7

18
19

22
15
26
2

No. No.

16

19
20 7 1 1

21 9
9

9
5

13

1

23 5
526 4

27 15 1

28 .. . 7 15 1 4

29 2 1

76 11 43 I
. 21 1 151 1

May 2 1

5

1 4
3
2

5

22
2

13

2

16

22
11
4

20
43
12

3 14 1

4- 1. .

5 13 :

6 2
1

10

....i

5

8
7

1 i"" 9

10 4
11 4
12 1

11

26

3

3
12

13 3

5
12
13

3
14 1 1 1 1

16
17 13

30
28
47

18 26 4
1219 9

18
3

27

7
20 29

3121 6 45
27
53
83

56
84
59

103
51

23 1

24 16 18
50

19
16
7

11

27
9

25 17

28
44
8

19
24

1 1

26 21
627 23

24
43
12

28
30 32

1531

Total 282 111 313 1 145 1 1 851 2 1
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Statement of the daily gill-net catch of fmu- fishermen fishing at the monlh of the Columbia Tliver

in 1898—Continued.

Date.

No. 1. No. 2. No. 3. No. 4. Total.
j

s
o
o

O

2
o
2s
<D

s

Steelheads.

Chinooks.

o

3

Steelbeads.

'A

O
o
p

6

Bluebacks. Steelheads.

Chinooks.

1
!f)

o
c5

O

S

SteelUeads.

j

Chinooks.

Bluebacks.
Steelheads.

No. No. No. No. No. No. No. No. Ko. No. No. No. No. No. No.
1 15 24 18 57
2 43 12 27 ^0 2 102 0

3 14 14 28
4 8 9 32
5

6 32
1 32

7 14 24 1 38 1

8 5.5

9 15 26 32 73

10 25 36 1 61 1

11 16 29 27 55 127
13 66 17 83
14 33 17 22 1 72 1

15 11 13 16 2 40 2

JO 3 3

17 4 15 6 25
18 9 1 9 17 8 43 1

20 8 24 1 18 1 50 2

22 18 1 25 2 21 1 19 3 83 7

23 4 1 5 1 6 1 15 3

24 16 1 2 3 2 25 7 1 51 1 5

25 23 1 9 6 29 9 58 1 4

26
27 28 1 3 57 1 9 2 12

28 U 14
29 37 37

30 26 9. 2 17 1 26 69 2 3

Total 286 4 8 271 1 10 416 1 13 360 13 1,333 6 44

9 20 4 29 4

2 5 19 2 17 41 t 2

3 57 6 5 17 79 6

4 11 9 22 21 2 63 2

5 8 7 1 15 1

6 8 1 29 1 37 2

7 11 10 21

8 6 1 41 1 31 78 2

9 28 17 4 41 2 43 1 116 20

11 4 69 2 7 1 11 2 91 5

12 5 44 14 1 63 1

13 20 1 32 2 78 2 16 1 146 6

14 11 2 2 1 6 1 15 1 34 5

15 3 3 5 43 4 37 4 88 11

16 3 3 1 5 10 9 30 3

18 36 7 43
19 8 14 10 1 11 43 1

20 8 6 1 2 16 1

21 5 11 9 18 43
22 6 6 27 39
23 15 1 5 4 24 1

25 9 21 30
26 7 2 15 31 1 55 1

27 6 1 15 1 6 28 1

28 14 2 16

29 22 15 1 1 11 63 2

30 11 10 9 8 38
31 55 57 1 112 1

Total 347 30 242 9 22 447. 17 1,481 78

Aug. 1 4 25 29
2 5 17 31 53
3 9 1 10 1 23 42 2

4 2 7 9
5 4 9 11 24
6 3 2 5

1 26 1 4 71 1 67 162 2
1

Grand tota' 1,011 4 39 639 1 19 1,288 2 ~36 1,040 2 36 3, 978 9 125
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Statement of the daily gill-net catch of four fishermen fishing at the mouth of the Columbia

Iliver in 1893.

Jlo 1. I7o. 2. No. 3. No. 4. Total,

Date.
Chi- Steel- Chi- Steel- Chi- Steel- Chi- Steel- Chi- Steel-
nooks. beads. nooks. Lead.s. nooks. heads. nooks. heads. nooks. heads.

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
303 303

18 80 80 80 10

22 72 69 82 223
24 392 90 86 568

107 107
26 175 175
27 187 131 318
28 317 88 405
29 287 10 168 358 813 10

Total 1, 920 20 458 614 2, 992 20

160 138 259 557
2 279 106 221 061
3 632 408 276 1, 316
4 141 141
5 120 *5 27 319 20 466 25
6 141 141
8 38 373 411
9 266 129 388

10 425 516 69 20 1, 010 20

12 62 55 414 71 602
13 105 311 408 455 1, 279
15 251 92 10 33 194 570 10

16 583 66 097 1,031
17 390 180 335 905

18 424 158 379 284 1,245
19 472 152 366 152 1' 142
20 120 83 1, 027 1, 325 2i 555
22 ]73 48 738

'

355 1, 314

23 398 127 265 472 1,262
24 518 418 256 124 1’ 316
25 221 150 '436

26 238 313 37 568
27 549 57 37 643
29 914 106 1, 914 117 3, 051

30 901 258 466 945
31 167 244 411

Total 7, 479 5 2, 778 10 8, 845 5,564 40 24, 666 55

56 10 090 434 10

2 1, 036 10 164 569 1,769 10

3 721 92 408 1, 221

5 75 75

6 214 214

7 333 431 764

8 382 20 179 20
9 169 278 447

10 97 97

12 431 10 140 50 621 10

13 299 10 82 24 405 10
14 229 10 229 10
15 373 53 82 508
16 777 20 223 65 157 1,222 20
17 706 30 156 306 20 205 20 1, 373 70

19 105 10 1, 070 691 60 399 20 2, 271 90
20 361 40 471 146 41 1, 019 40
21 123 10 498 621 10

22 200 158 82 440

23 57 93 87 237
24 184 10 136 136 46 502 10

26 124 141 171 20 70 506 20

27 116 10 128 180 10 108 20 532 40
28 623 39 296 132 1, 090
29 111 10 65 894 10 175 20 1,245 40
30 154 52 10 281 572 10

Total 7, 561 190 4, 650 20 4, 086 130 1,778 80 18, 975 420

* Blueback.
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Statement of the daily gill-net catch of four fishermen fishing at the mouth of the Columbia

Hirer in 1893— Contiuued.

No. 1. No. 2. No. 3. No. 4. Total.

Date.
Chi- Steel- Chi- Steel- Chi- Steel- Chi- Steel- Chi- Steel-

UOOlvS. heads. nooks. heads. nooks. heads. nooks. heads. nooks. heads.

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
248 53 156 335 792

0 387 090 337 178 1. 122
4 60 GO
5 149 149
6 20 20

10 21 1(14 162 79 36()

11 121 390 566
12 92 121 46 110 369
Vi 128 110 189 142 569
14 189 56 140 217 602
15 276 323 68 183 850
17 370 472 144 338 1,330
18 141 80

' 901

19 263 106. 907 1, 276
20 250 60* 127 58 495
21 120

’

164 307 112 703
22 27 295 136 458
24 96 655 601 267 1, 619
25 92 214 168 50 524
26 418 89 38 68

!
613

27 447 74 71 46
1

638
28 194 391 168 i 753
29 679 85 946 408 2, 118
30
31 208 160 ' 1,315 589

1

2.362

Total 4, 629- 3,274 7, 088 3,584 ! 18,575

462 232. 285 246 1 ,
225

r,
118 311 248 192 8Gi)

3 40 438 364 87 929
4 461 518 304 356 1, 639
5 286 67 258 78 689
7 369 300 1 832 404 2, 905
8 600 672 490 2’ 427
9 513 580 103 l' 196

10 8.^ 292. 74 115
11 86 1 46 197

1

Total 3, 085 2, 823 4, 617 2, 117 12, 642

Grand total. 24, 674 215 13, 983 30 25, 536 130 13, 657 120 •77, 850 495

Statement of the daily gill-net catch of four fishermen, fishing at the mouth of the Columbia

River ill 1894 (to June 20).

No. 1. No. 2. No. 3. No . 4. Total.

Date.
Chi-

nooks.
Steel

-

heads.
Chi-

nooks.
Steel-

heads.
Chi-

nooks.
Steel-
heads.

Chi-
nooks.

Steel-
heads.

Chi-
nooks.

Steel-

heads.

Lbs.
196

Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs.
196

Lbs.

12 185 185
13 132 112
14 252 252
16 166 106
17 352 103 37 492
18 90 350 372
19 297 297
21 297 91 315 703
23 554 10 55 547 1,156

107
10

24 107
25 290 262 552
26 153 210
27 ... 4 71 71
28 61 61
29 361 361

Total 2, 711 10 229 2, 056 297 5, 293 10
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Statement of the daily gill-net catch of four fishermen fi.shmg at the mouth of the Columbia

Biver in 1894 {to June SO)—Continued.

Date.

No. 1. Xo. 2. Xo. 3. Xo. 4. Total.

Chi-
nooks.

Steel- Chi-
heacls. nooks.

Steel-
heads.

Chi-
nooks.

Steel-

heads.
Chi-

nooks.
Steel-
heads.

Chi.
nooks.

Steel-

heads.

Lbs.
155

Lbs. Lbs.
48
89
152

Lbs. Lbs.
550
248

Lbs. Lbs.
200

Lbs. Lbs.
1,013

337
231
301
405
907
39

458
1,015
1..549

697
453
IIS
386
841

1,319

Lbs.

3 79
119
25
18

4 182
105
285

5 250
604

25
7

8 39
ISO
137
70
120
49

9 278
292
606
138
130
533
76
62

185

10 275
636
267
188
245

311
237
172
86

11
12

5 5

16

17 310
249
164

18 312
298

218
67219

20
21 1, 013

678
525
124
297
254
495
159
115
485

1, 165 1, 438 10 4, 141
802
297
922

2, 022
625
861

907
324

2,010

10

22 -

.

23
24 132

480
197

222
581
144
462
195

314
466
125
284

25 22 22
26
28
29 227

324
444

30
31 411 620 535

6, 725 22 4,497 7, 059 5,359 15 23, 640 37

350

1, 010
315 340

15

459 1,494
1,0259

3.

4 ' 483 80 563
708
350

1,893
1,572

553
1, 916

345
1,632
1,919
2, 320

1,736

3, 248
435

1, 145

5 403 305
6 o50

290
508
142
525

7 344
390
249

1,025

626 633
6748

9 113
128

49
23811

12 345
1,248

65

9 9

12
29
43

60

36
11

14

13 285
368

1,711

12

29
31
* 6)

32?
10

99

547
184

887

355

14 939
425

510

737
201
841

15 12

22

6

16 \ 180

896
234

159

1, 260-18 20

1119
20 304 14

* Blueback.

The great multiplication of pound nets in the lower Columbia, es]pecially in

Baker Bay and around Sand Island, is a feature of the salmon fisheries which
impresses a visitor very forcibly. The nets form such a maze on the Washington side

of the river that it seems impossible for salmon entering the river west of Sand Island

to escape capture, and it would appear that access to so many nets is cut off' by the

lines of other nets that a large proportion of the traps wonld fail to pay expenses.

A Washingtondaw requires that each trap set in the waters of the State shall be

licensed. In 1893, 460 traps were licensed to fish in the Columbia Eiver, of which

442 were in Baker Bay. In 1894 the number was 410, of which 387 Avere in the bay,

as 1 am informed by Mr. James Crawford, the fish commissioner of Washington. Most

of these are owned in Oregon and are properly credited to the fisheries of that State.

The law also requires that a space of 800 feet be left between each line of traps and a

.space of at least 50 feet between the bowl of one net ami the leader of the next.

The catch of chiuooks in pound nets is larger than in any other apparatus except
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gill nets, and the chiiiook is by far the most valuable species taken in the j)omuls.

More bluebaciis than Chinooks, however, are seemed in iiouiul nets some seasons, the

yield of the former usually being larger than in any other forms of nets except w^heels.

The catch of steelheads is always larger in pound nets than in other appliances.

The quantity of salmon taken with seines is less than with any other important

form of apparatus. The number of seines used is relatively small, and the invest-

ment in this kind of fishing apparatus is insigniticant conqiared with that in gill nets,

pound nets, or wdieels. In ordinary seasons more chinooks than any other species are

caught in seines, although in seasons when there is a particularly heavy run of blue-

backs in the river, as, for instance, in 1802, the catch of bluebacks is largest. The
number of seines used on the Columbia is usually about forty, most of which are

operated in the lower river near its mouth.

The following figures represent the results of a seine fishery in the lower Colum-

bia in 1892, 1893, and 1894, the record for the last year being incomplete. In the

first year the fishing season was from April 20 to August 11. In 1893 seining opera-

tions did not begin till June 30. The ligures are given to show the variations in the

catch of different species from month to month and the relative quantities of each

taken by this means. The catch of this seine is larger than the average for the river,

being 124,353 pounds in 1892 and 60,673 iiounds in 1893.

Statement of the daihj catch of Chinook, steeUiead, and bluehack salmon in a seine fished at Broionsport

Sands, opposite Pillar Hook, Columbia River, hi 1892, 1893, and 1894 {to June 1).

Date.

1892. 1893. 1894.

Chinooks
(pounds).

Blue-
hacks

(liouiids).

Steel-
heads

(pounds).

Chinooks
(pounds).

Bine-
backs

(pounds).

Steel-

heads
(pounds).

Chinooks
(pounds).

Blue-
backs

(pounds).

Steel-
heads

(pounds).

501 600
0-; 452 285

407 211 155 120 49
Ofi 340 104

9:7 123 67 17
9A 670 279
90 312 2U0

788 394

Tnfnl 3, 470 2. 073 278 187 66

Mqy ^ 319 373 248 96 96
4 894 671

5 1 097 47
791 115 295 96

7 1, 035 1,064
8 78 121 g

629 537 12,9 480 16
10 1, 144 1,052 616
11 1 734 1, 929 209 544 27
12 1, 413 1,764 137 516
13 958 1, 327
14 1, 197 2, 711

15 327 912 44
16 623 244 196 1, 052
18 492 278 398 ’

752 71
19 378 218 411 276 15
20 461 • 596
21 1, 138 597 190 94 17
23 305 47 109 118
24 730 38
25 789 116

27 299 94 35
28 227 22

Total 16, 354 14, 234 3, 238 5, 553 543

160 36
9 473 30 64
10 1,010 62 54
11 '473 113 62
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Statement of the daily catch of chinook, steelhead, and hluehack salmon, in a seine, etc.—Continued.

Date.

1892. 1893. 1894.

Chinooks
(pounds).

Blue-
backs

(pounds).

Steel-
heads

(pounds).

Chinooks
(Ifounds).

Biue-
hacks

(pounds).

Steel-

heads
(pounds).

Chinooks
(pounds).

Blue-
backs

(pounds).

Steel-

heads
(pounds).

628 81 58

14 563 100 35

15 664 129 63
17 912 166 126
IK 2, 324 342 332
20 699 610 77
21 1,096 365 314

23 657 452 266
9.4. 1,033 722

25 84
2K 37 32 42
2P 138 72 85 298 193 175
HO 302 102 220

10. 867 3, 312 1,917 600 385 395

458 41 234 279 203 152
9 799 41 250
3 563 134 184 ...

4. 1, 565 80 302 505 94 299
5 464 208 83 421
fi 376 225 318 93 508

280 287 389 37 533
K 224 173 486 27 224

10 628 103 146
11 165 1, 092 64 645
12 850 118 521
13 574 253 725 50 526
1 J. 465 199 609 96 570
1.5 728 211 436 43 442
16 1,504 773

17 685 3 402
18 863 212 787 5 303
19 3, 680 1, 294 801 14 374
20 2 542 1, 278 850 311
21 1 905 932 905 538
22 1, 586 1, 213 1,376 35 414
23 1,077 496
24 4 168 1, 057

25 3, 744 593
2fi 1,706 1,367 2

,
007 931

27 1, 292 480
28 487 587 2, 169

. ..

374
20 2, 369 1^208 119 212
30 7,410 9 9^9

31 1,858 601

Tn+ol 31,838 229 13, 458 29, 542 1,321 11, 761

2 258 269 209

3, 777 742 2, 920 220 366

3 3^ 948 1,542 881 71 155
4 2

, 635 l’ 389 844 106 315
5 2

,
570 767 364 38 13

6 2’ 194 1,437
7 1. 421 223 40

8 1, 952 1, 129 3, 058 261 304
9 1, 618 165 600

10 1,325 239 1, 680 248 699

11 610 345 1, 699- 389 1, 235

Total 19, Oil 7, 590 10, 743 * 1, 990 3,936

Grand total. 81,540 19, 848 22, 965 46, 885 1,706 16, 092 3,516 5,740 609

* The quantities sho^yIl in tliis column for August represent small Chinook salmon, mostly under 4 pounds in yreight,

and are not included in the grand total.

The following table, relating to the year 1893, and applying to that part of the

Columbia Hiver adjacent to Astoria, shows by months the number of different kinds

of salmon taken by certain gill nets, pound nets, and seines, respectively, the entire

catch of which was landed at a cannery, from the books of which the figures were

drawn. The fish here shown are the same as those whose average weights are

recorded in anotlier place in this report.
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Table showing the monthig catch of chinook, blncback, and steelhead salmon in a certain number of gill nets,

pound nets, and seines emploged at the mouth of the Columbia River in 1893.

Gill nets. Pound nets.
(Aijril 17 to August 10.) (April 17 to August 10.)

Months. Num-
ber

of nets
used.

Number of fish taken. Num-
ber

of nets
used.

Number of hsh taken.

Chinooks. Steel-
'T’ctfqi Chinooks.

Blue-
backs.

Steel-
heads.

Total.

April 115 0,409
i

2 18
i

6,429 40 416 208 59 683
May 100 23,468 1 16 17 1 23,501 75 1,793 1,792 207 3, 792
J line 165 22,008 1 91 511 ! 22,610 75 3, 350 5, 406 4, 137 12, 953
J nlv 168 15,917

!
3 847 1 16,767 75 6, 550 1, 801 10, 031 18, 382

135 12,892
1 647

1

13,539 3, 109 2, 305 5, 414

Total 80, 604 112
1

2, 040 82, 846
1

15,218 9, 107 16, 739 41, 224

Months. Num-
ber of
seines
used.

Seines.
(June 20 to August 10.)

Number of lish taken.

Total number of fish taken.

Chinooks. Blue-
ibacks.

Steel-

heads.
Total. Chinooks.

Blue-
backs.

Steel-
heads.

Total.

G, 825 210 77 7, 112
1 25! 261 1 , 808 224 27, 293

June 3 158 229 426 813 25,516 5,' 786 5, 074 36, 376
July 5 5, 889 413

1 5, 827 12, 129 28, 356 2,217 16, 705 47, 278
5 2, 872 1,555 4, 427 18, 873 4, 507 23, 380

Total 8, 919 642 7,808 17, 369 104,831 10, 021 26, 587 141,439

.detailed statistics for salinoti udteels .—TLruugh the courtesy of 5Ir. Frank War-

ren and Dr. Jolin Williamson, of Portland, Oreg., the following detailed data are

presented, showing, for a period of years, the daily catch of salmon by certain

wheels operated at the Cascades of the Columbia, which is the lowermost part of the

river where the use of wheels is possible. The number now operated there annually

is about 35, and about 23 more are employed in the upper river at The Dalles and

Celilo.

The following figures, Avhich have been drawn from the records of Mr. Warren,

the owner of the wheels, show, for a series of eleven years, terminating in 1894, the

daily catch of each kind of salmon in one Avheel fished on the Oregon side of the riv^er

and one on the Washington shore. The catch of the wheels in question Avas selected

for detailed presentation because theyAvere o])erated continuously during each season

and the yield represents the productive ca])acity of that part of the river for Avheel

fishing. Theuncertainties attending the prosecution of thisfishery; the influence of the

volume of Avater on the catch; and the daily, monthly, and annual fluctuations in the

abundance of the different salmon are Avell exhibite<l in the tables. The data are also

valuable for the comparisons that may be made. Separate figures are giA^en for the

salmon Aveighing 20 pounds or mirre and those weighing less than 20 pounds.

The aggregate catch of the tAvo Avheels in ([uestion during the years 1883 to 1894,

inclnsiA^e, Avas 804,093 marketable salmon, as shown in the following SAunmary. Of
these, 103,520 Avere Chinooks, 589,183 Avere bluebacks, and 51,984 Avere steelheads. The
latter have only recently come into use, and the catch is not reported prior 1o 1887.

The largest numl)er of fish, namely, 134,144, Avas taken in 1880; the smallest number,

1,077, in 1894, while in 1880, owing to the low state of the Avater, the wheels could not

be used. The catch of Chinooks Avas larger in 1884 than in any other year; it will be
recalled that the acme of the canning industry on the river AAms then attained. The
blueback yield was largest in 1880. The bieniiial character of the I'un of this fish, of
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wliich mention is elsewhere made, is well illustrated by these figures. On comparing
1884, 1886, 1888, 1890, and 1892 with 1883, 1885, 1887, 1891, and 1893, it appears the
catch during the former series was 341,253 fish, and during the latter 246,881 fish.

Summary of the yearly catch of salmon in two wheels located, respectively, on the Oregon and Washington
sides of the Cohimhia Biver, at the Cascades.

Years. Chinooks. Bluebacks. Steelheads,*! Total.

1

1883
number.

20, 908

27, 902

12, 049
13, 641
21.984
11,996

Rumber.
75, 121

83, 219
59, 208

120, 503

80, 166
40, 978

Xumher. Number.
96, 029
111,121

71, 257
134, 144

107, 506

59, 079

1884
1885
1886
1887 5, 356

6, 1051888
1889
1800 23, 161

4, 089
12, 572
14, 670

554

74, 419
10, 448
22, 134
21, 9o8
1,049

8, 094
1,557

14, 074
16, 724

74

105, 674
16, 094

48, 780
53, 332
1,677

1801

1892
1893

1894

Total 163, 526 589, 183 51, 984 804, 693

* Not utilised prior to 1887. The fish caught ^vere given away.

The following tables illustrate the monthly variations in the abundance of chi-

nooks and bluebacks during each of the years mentioned. The largest catch of both

fish is obtained in June; in April and August the yield is insignificant.

Statement of the number of chinooli salmon tahen monthly in two wheels located, resyiectively
,
on the Oregon

and Washington sides of the Columbia liwer, at the Cascades, from 1883 to 1894, inclusive.

Years. April. May. June. July. A-ugust. Total.

1883 5,057
3,787
3, 123
410

3,228
2, 066

7,393
15, 393

7, 102
11,427

7, 395
6, 593

8, 4.58

8,722
1,824
1,804
11,271
2,725

20, 908
27, 902

12, 049

13, 641
21,984
11, 996

1884
1885
1886
1887 90
1888 12
1889
1800 13,331

1,072
281

1.487
520

8, 979
2, 878
7,908
8,710

851
139

4,359
3, 912

23,161

4, 089

12, 572
14, 670

554

1891
1892 24

553

1893
1894

8
34

54 34, 902 83, 778 44, 065 667 163, 520

Statement of the numher of blueback salmon taken monthly in two wheels located, respectively, on the Oregon

and Washington sides of the Columbia River, at the Cascades, from 1883 to 1894, inclusive.

Years. April. May. J une. July. August. Total.

1883 5, 108
4,350
5, 296
2,161
5, 283

4, 281

59, 621

65, 392

42, 717
111,400
38, 544
31, 014

10, 392
13,477
11, 195

6, 942

36, 33f

5, 490

75, 121
83,219
59, 208

120, 503
80, 166

40, 978

1884
1885
1886
1887
1888 187
1889
1800 88 12, 176

1,922
6, 203
1,783
1, 039

54, 670
7,583

11, 334
12,515

7. 485
943

4, 591
7,544

74, 419

10, 448
22, 134

21, 938

1, 049

1891
1892 6

841893 12

101894

Total 297 49, 602 434, 790 104, 404 90 589, 183

Tlie maximum height of water shown in the tables was 30 feet 8 inches in 1894.

Shortly after that point was reached the wdieels were washed away, and the water
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continued to rise till June 8, Avlien it attained a height of 41 feet 9 inches. The lowest

Avater record Aras 10 feet 6 inches at the beginning of the season of 1893. Veiyfew^

lish coinparatiAAAly are taken Avhen the Avater is under 15 feet high. The poorest

season, when the fishing AA^as not suspended on account of too low AA^ater or too high

AA'ater (as in 1889 and 1894), Avas in 1891. In that year the niaximnin height of Avater

Avas only 19 feet 5 inches, and onl}^ during the first ten days in June AA^as the AA'ater over

19 feet. In 1884, the best year for these AA’heels, the Avater Avas over 20 feet during the

entire time from May 20 to July 8. In 1880, Avhen the most bluebacks AA^ere taken, the

water Avas 20 feet or over from May 27 to June 30.

The folloAvmg tables give, in detail, the daily catch of the wheels referred to:

Statement of the daili/ catch of salmon in tiro toheels located, rcspectivehj, on the Oregon and Washington

sides of the Colnnibia River at the Cascades, with a record of the height of water above low-water niarlc.

Heiglit
Orejjnn. Washington.

Date. Small Large Blue- Steel- Small Large Bine- steel-

Chinooks. Chinooks. backs. hearts. Chinooks. Chinooks. hacks. heads.
X0 lal

.

1883. Ft. in. Number. Number. Number. NxLmber. Number. Number. Number. Kumher. Number. Number.
May 14 19 0 45 6 Sn 136

15 VO 4 28 9 58
16 21 3 11 9 23
17 21 6 20 3 32 55
18 21 8 52 99 4 16 20
19 21 10 02 14 94 170 9 30 39
21 21 9 236 78 *>24 538 00 4 62 83
22 21 7 259 167 300 780 38 4 81 I9.a

23 21 6 252 208 330 790 53 12 104
24 22 0 190 214 253 657 48 13 77

25 22 176 130 368 674 38 5 37

26 22 10 176 115 316 007 72 13 174

28 22 3 9*59 244 238 714 71 26 192 28^
29 21 10 250 245 474 900 53 19

30 21 10 237 273 392 902 56 14 144 91.J

31 22 2 256 231 576 1,063 52 8 168 228

Total . 2.482 1,941 3,808 8, 201 516 118 1,240 1, 871

22 3 229 244 6G4 1, 137 57 16 184
2 22 3 136 208 1, lUO 43 4 99J4

4 22 4 52 104 820 '970 40 22 560 r,V2

5 22 2 69 91 1, 760 1, 920 23 11 288
C 22 1 50 102 1

’

080 1, 832 11 608
22 1 96 144 2, 196 2, 436 46 24 53G

8 22 1 88 118 2,480 2', 686 51 24 527
9 99 9 109 180 2. 464 44 32 696

11 23 2 81 85 1, 237 1, 403 18 36 264
12 23 9 62 81 2, 790 2, 939 14 13 296
13 24 4 112 140 4, 288 4, 510 59 30 616 705
14 24 7 145 101 4, 116 4, 362
18 23 9 131 131 2. 296 2, 558 56 24 503
19 23 8 78 205 4, 036 4| 319 76 30 754
20 23 11 146 210 4, 160 4i 522
21 24 1 122 202 3, 816 3 , 140
22 24 2 167 212 2, 264 2! 613 24 6 290 aofi

23 24 3 176 143 1.896 2, 215 16 368
25 24 0 56 159 1, 264 li479 C6 12 408
26 23 11 121 116 3,216 3 153 90 26 336
27 23 10 64 55 840 959 67 17 328
28 23 10 00 82 1,024 1, 161 80 18 384 482
29 23 10 73 82 984* 139 72 13 272
30 23 9 113 77 924 1 . 114 79 21 296 396

Total. 2. 541 3, 268 50, 983 56, 792 1, 178. 406 8, 638 10, 222

July 2 23 9 172 99 784 1 055 72 8 168
3 23 9 162 133 1,047 100 19 160 9SFi

4 23 6 285 279 832 1, 396 88 18 208 j.

5 23 3 325 384 880 li589 14 136 on 5
6 22 11 353 337 903 1,593

1 533
32 104 1 ji

7 22 6 366 335 832 16 9 80
9 21 11 113 210 368 ’ 691 28 19 64

10 21 6 225 292 560 1. 077 30 20 56 106
11 21 1 256 204 504 964
12 20 9 257 177 308 802 28 18 40 86
13 20 220 166 424 810 44 35 40 119
14 VO 1 212 188 464 864 20 29 16
,16 19 4 105 61 264 430 32 51 16 99
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Statement of the daily catch of salmon in two wheels, efc.--ContiuueiI.

Date.

1883.

July 17
18
19
20

21

Total

-

Grand
total

.

Height
of

water.

Oregon

.

Small
Chinooks.

Ft. in.
I

Numher.
18 11

18 e

18

17
17

1884.

May 12
13
14
15
16

17

19

20

21

22

23
24
26
27
28
29
30
31

Total

-

June 2

3

4
5

6

7

9

10

11

12
13
14
16
17
18

19
20
21
23
24
25

26
27

28
30

Total

.

July 1

2

3

4
5

7

8

9

10

11

12
14
15

Total

.

Grand
total

.

16
17
18
18

18
19

20
21

21
22
22
22
23

23
24
24 10
24 ,

9

24 0

24 2

24 8

25 4

25 10

26 3

26
26
26
26
27
27

7

7

9

3

2

26 11

26
26
26
25

25
25
25
25
25

25
24 11
24 2

23 10

23 6

20 11

20 4
19 10
19 2

18

18
17

17

159
155
179
85
31

3, 660

Large
Chinooks.

Blue-
hacks.

Steel-
heads.

8,683

65
123
40
161

179
237
248
124
122
96

247
241
154
186
96

72
100

2,491

221
423
468
180
173
202
276
284
324
356
232
163
210
343
466
475
359
305
319
511
318
258
284

382
261

Nximbcr.
116
184
175
53

7, 883

315
254
474
417
514
459
484
330
307
261

126
32

3, 981

14, 355

3, 401

8, 610

23

77
86
70
66
95
76
84
126
109
68

42
52

122
231
206
232
192
128
219
126
116
138
208
182

Numher.
254
488
307
146
102

9, 232

64, 083

160
210
88

312
388
264
160
80
152
120
232
264
136
216
138
100
280

3,366

3, 1.34

266
294
331
304
280
225
169
130
109
103

49
15

2

2, 277

344
744
904
432
704
752

1, 184
1,640
2, 768
1,776
2, 096
1,788
2,592
3,344
3,994
3, 680

2, 752

3, 440
2, 984
3, 632

2, 030
1,560
1, 992

2, 936
1,488

51, 606

1,266
736
984

1,248
960

1,003
883
580
561
485
245
99
46

5, 652 64, 067

Number.

Total.

Washington.

Number.
529
827
661
284
141

16, 293

81, 376

Number.
77

66
60
40

22

Small Large
|

Chinooks. Chinooks.
Blue-
backs.

228
344
130
480
577
521
427
218
283
226
496
545
315
436
249
241
382

6, 098

588

1, 244
1,458

682
943

1, 049
1, 536

2, 008

3, 218
2,241
2, 396
1,993
2, 854

3, 809
4,691
4,421
3,343
4, 027
3,431
4, 362

2, 524
1,934

2, 414
3, 526

1 , 931

62, 623

1,847
1,284
1.789
1,969
1,754
1, 687
1,535
1, 040

977
849
420
146
56

15, 353

84, 074

822

2, 516

24
32
76
72
41

32
52

104
136
124
36
24
28
28

984

138
220
124
78

48
50

100
136
120
156
84
4

80
52

232
296
248
142
136
196
72
152
104
164
240

3, 378

168
266
228
240
228
134
92
64
52
90
92

126
124

1,904

6, 266

Number. ' Number.
76

I
16

89 1 16
69 I 24
53 ! 8

43
1

8

575 1, 160

1,099

71

20
25
63

161
60
64

38
67
4

47
18
36

998

560

1,629

11, 038

32
24
88
80
72
72
64
108
88
68
40
16
48
64

984

136
256
216
232
264
136
200
228
496
624
400
48

440
320
712

1,408
1,238
576
656

1,010
416

1, 320
592
960
896

Steel-
heads.

Numher.

13,786

544
656
672
768
736
238
200
160
112
64
88
48
96

4, 382

19, 152

Total.

Number.
169
171
153
107
73

2, 557

14, 653

102
155
50

58
58

168
154
116
105
117
223
241
200
80
42
76
94

2, 039

296
508
368
331
321
203
323
406
653
850
509

52
540
397

1,007
1,865
1,546
782
830

1, 279
492

1,519
714

1,160
1,213

18, 162

774
981
962

1,043
1,001

442
353
254
189
171
200
206
270

6, 840

27, 047
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Statement of the daily catch of salmon in two wheels, etc.—Continued.

Height
Oregon. M^ashingtou.

Date. of Small Large Blue- Steel- Small Large Blue- Steel.

Chinooks. Chinooks backs. heads. Chinooks. cliinooks. backs. heads.

1885. Ft. in. Number. Nu niber. Number. Number. Ninnber. Number. Nuntber. Number. Number. Number.
16 (5 12 191 203 19 0 56 77

16 6 9 1 136 146 40 5 124 169

16 9 114 24 3 84 111

14 16 9 12 96 108 28 2 88 118

15 17 4 11 1 168 180 23 9 64 89

16 18 1 36 4 376 416 16 9 56 74

IB 18 9 70 9 344 423 33 3 76 112

18 9 28 0 216 250 17 2 44 63

2D 18 g 119 16 432 38 5 116 159

21 18 6 155 23 624 802 98 12 152 262

22 18 106 28 790 92 18 144 254

23 18 9 199 18 480 620 72 24 108 204

25 18 7 40 6 128 174 100 24 104 228

26 18 3 9 136 201 112 14 184 310

27 17 n 8 1 68 12 260 340

28 17 8 4 64 68 37 9 152 198
9Q 17 4 32 36 44 6 124 174

30 17 3 2 2 72 70 64 7 108 179

Total . 801 126 4, 371 5,298 2, 044 152 925 3, 121

TmiA 1 17 2 12 1 80 93 60 12 136 208

2 17 4 32 3 ' 120 155 74 33 128 235

3 18 o 64 23 296 383 73 32 132 237

4 18 8 108 30 352 490 26 116 193

5 ID 0 GO 37 248 345 42 32 176 250

6 19 0 334 37 400 771 88 40 248 385

8 19 4 48 13 560 621 32 20 232 284
9 19 1 68 32 712 812 36 38 252 326

10 18 10 116 736 904 48 71 280 399
11 18 G 71 50 928 1,049 46 41 216 303

12 18 72 40 1, 148 i, 260 80 6G 240 386
13 18 6 101 25 1 , 432 T558 68 95 360 523
1‘5 19 6 72 106 '556 734 56 66 632 754

16 19 8 32 170 1,509 1, 711 28 33 600 661

17 19 10 20 36 630 686 12 9 424 445
18 19 11 32 46 392 470 28 25 640 693

19 20 0 92 77 1. 172 1, 341 32 19 472 523

20 20 184 201 1, 713 2, 098 30 39 576 645

22 20 G 143 139 1,805 2, 087 64 68 1, 236 1. 368

23 ‘^O 8 208 135 2, 863 3, 206 116 92 1, 344 l’ 552
24 20 8 149 122 2’ 438 2, 709 52 22 968 1, 042

25 20 G 126 106 1, 927 2[ 159 56 46 918 1. 020
26 20 4 192 86 2, 233 2, 511 52 28 1, 024 1, 104

27 20 3 184 63 2, 123 2, 370 92 41 1 520 1 , 653
29 20 0 120 48 '662 ' 830 78 44 696 818
30 19 10 148 07 1, 118 1,403 84 44 928 1, 056

Total . 2, 788 1,745 28, 223 32, 756 1,478 1,091 14, 494 17, 063

19 8 112 32 835 979 88 41 608 737
9 19 7 132 1, 008 1, 195 98 42 448 588
3 19 5 124 76 086 886 40 18 472 530
4 19 3 108 86 637 831 20 608 035
6 18 9 84 48 708 900 32 16 456 504

7 18 4 72 75 811 958 40 20 608 668
8 18 9 51 34 748 833 22 20 394

9 17 9 32 16 534 582 32 15 436 483
10 17 3 24 16 3t4 384 29 6 392 427
11 16 10 16 6 236 258 32 7 208 247

Total . 755 444 6, 607 7, 806 433 192 4 588 5,213

Graud
total. 4, 344 2, 315 39, 201 45, 860 3, 955 1,435 20, 007 25, 397

1886.

May 12 12 4 12 53 65
13 12 8 8 40 48
14 12 9 8 24 32
15 12 G 8 12 20
20 13 0 4 2 15 21
21 14 2 20 2 69 91

22 16 9 16 4 64 84
24 18 6 16 3 167 186 4 1 88 93
25 18 11 12 4 145 161 16 24 40
26 19 5 12 2 183 197 50 4 111 165
27 20 6 16 128 144 40 9 51 93
28 21 6 28 5 199 232 28 3 95 126
29 22 9 28 6 326 360 16 9 40 58
31 23 11 20 4 303 327 4 24 28

Total .

1

132 24 1,451 1,607 234 20 71U 964

1

F. C. B. 1894-17
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Statement of the daily catch of salmon in two wheels, etc .—Contimieil.

Hate.
! Height

Oregon. Washington.

of'

]

Small
Chinooks.

Large
Chinooks.

1886.

June 1

2

3

i

9
10

11

12
U
15

16

17

18
in

21
22
23
21
25
26
28
29

30

Total

.

July 1

2

3

5

0

8

9
10

12

13

Total -

Grand
total

.

1887.

May 2

3

1
5

Ft. in.

21
21
21 11

25 3

25
26
26
26
26

20
26
26
25

0

6

9

9

8

6

0

1

21 11

21 6

21
23
22
22
21 10

21 6

19 11
19 9

19 5

18 11

18 9

18
18
17
17

16

16

Number.
52
88
116
152
300
192
116
196
218
210
156
115
212
201
330
260
211
177
316
108
410
312
476
188
221
316

6, 138

232
281
228
60

4
20
48

12

Number.
16
25
41
72

111
77
60
72

100
103
62
61

130
129
138
110
68
82

138
200
168
132
141
31
62

130

2, 474

100
72
66
26
6

9

6
17

Bine-
hacks.

Number.
546
450
583
578
635
899
671

1,437
2,191
2. 844

2, 281

2, 749
4,819
6, 359
7,611
8,111
8,851.

7, 775
7,916
5, 437
4, 117

4, 826
4, 128
2, 162

2, 257
1,602

92, 231

927
837
517
253
187
221
171
125

Steel-
heads.

Number.

Total.
.Small

Chinooks.

Number.
611
563
713
802

1, 019

1, 168
817

1,705
2, 539
3, 187
2,502
2. 958
5, 161

6, 692

8, 1 12

8,811
9, 133

8, 031
8, 400

6, 015

4, 725
5,300
4,718
2,381
2, 513

2, 078

100, 816

1,259
1, 193
841
339
197
250
225
151

Large
Chinooks,

Number.
20

47

70
138
120
60
41
48

I

136
I

56
52 1

80 !

72
116 I

Number.
12
10

18

31
31
11

11
35
71

22
21
25
45
38

116
92
81
126
106
88

80
88
52

1,897

12

51
48
33

113
73
56
50
59
39

918

Bine-
backs. .

Number.
41
96
152
216
216
192
280
141
866
480
hl2

1,312
1,536
2, 301

Steel-

heads.
Total.

Number. Number.
76

153
210
388
376
266
338
227

1,073
558
618

1,117
1,653
2,458

1,972
1,818
1,508

888
1,132
732

1,008
912
456

19, 166

512
778
696
216
456
312
272
216
136
40
40

2,139
1,988
1,625
1, 127
1,611
876

1, 138
1,059

517

21, 981

637
927
813
253
519
318
310
247
158
53
53

15
16
16
16
16

9

10
11
12
13

11
16
17

18
19
20

21

23
21
25

26
27
28
30
31

Total

16 11

17 0

16
16

16
16

15

15

15
16
17
18 10
21
21

21
21 10

22 11

23 11

25 11

888

7,158

68
208
52
68
83

120
111

48
24
12

922

3,268

2, 800 96, 953

178
78

278
102

56
487
222
181
213
236
159
216
61

21

4,458 419 195 3, 671 4,288

106, 911 2, 550 1,133 23, 550 27, 233

178

298
114

101
138

126

707
282
262
306
370
290
298
93
38

3,682

3
10

108
73

38
80

168
250
518
116
116
181
208
158

1

20

44
40
21
12

,
186 31

51
72
26
64

150
116
58
76
136
170
200
120
232
272
116
112
88
48
72
40
40
21
12

2, 612

51
72
29
71
258
189
97
157
301
128
720
237
350
458
626
277
92
69

122
82
66
30
20
12

4, 830
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Statement of the daily catch of salmon in two wheels, etc.—Continued.

Height
Oregon. "Washington.

Date. of
Sm.all Large Blue- Steel- Small Large Blue- Steel-

Chinooks. Chinooks. backs. heads. Chinooks. Chinooks. backs. heads.

1887. Ft. in. N'umher. Number. Number. Number. Number. Numher. Number.
!
Numher. Number. Number.

Tnno 1 28 10 1 56 57

(5 30 6 42 48 2 16 18

7 30 o 24 4 119 147 10 1 32 43

g 29 7 72 7 303 382 20 4 64 88'

9 20 0 100 26 536 662 48 1.52 207

ID 28 9 223 32 708 1,023 43 12 112 167
28 Q 412 999 1, 476 172 36 224 432

13 28 9 470 113 829 1,412 88 26 136 250
14 29 224 62 096 982
15 29 4 440 87 1, 436 1, 963 64 11 280 355
16 29 8 296 86 1, 838 42 30 408 480
17 30 9 348 129 1,948 2’ 425 64 34 408 506
18 31 u 84 34 ’ GOO 718 2 3 24 29

20 32 10 4 60 58 58
21 32 4 20 4 1, 472 1,496
22 32 2 48 40 2. 624
23 32 1 104 74 2, 022 2, 200 84 32 672 788
24 32 1 192 116 2, 069 2, 377- 36 23 448 507
25 32 5 208 164 2, 114 2, 486 80 37 920 1, 037
27 32 6 191 94 2, 484 2, 769 12 10 256 '278

28 32 0 175 79 3, 384 3, 638 36 4 280 320
20 31 300 190 3' 216 3’ 706 80 35 632 747
30 30 10 460 274 3; 743 4; 477 70 55 528 653

Total. 4, 397 1,685 32,884 1 38, 966 953 360 5, 660- 6, 973

30 2 464 196 4, 215 4, 875 143 109 648 900
2 29 6 428 186 4’ 272 4,886 120 76 584 780
4 29 0 312 98 3 , 196 3, 606 76 74 408 558
5 28 10 332 119 3^628 4! 079 136 100 312 548
6 28 8 314 100 2’ 640 3, 054 110 84 240 434
7 28 5 348 no 2, 177 2,635 112 67 344 523
8 28 0 264 108 l'498 1, 870 96 81 496 673
9 28 1 228 83 1,028 1A39 126 83 328 76 613

10 27 10 64 22 264 84 434
11 27 8 208 36 632 876 98 25 296 132 551
12 27 4 164 30 577 771 72 10 224 108 414
13 26 9 60 20 224 304 56 34 176 128 394
14 26 3 152 26 640 818 56 17 112 144 329’

15 25 9 116 16 568 700 72 14 296 168 550
1« 25 1 80 12 480 572 60 8 256 2U0 524
18 23 10 108 54 784 940 100 41 296 424 861
19 23 2 72 30 264 366 28 11 72 76 187
20 22 8 272 65 224 561 18 20 64 132 234
21 21 11 344 70 216 036 32 28 108 484 652
22 21 6 510 98 496 1, 110 8 12 16 128 164
23 21 1 380 136 530 1,052 48 30 24 360 462
25 20 3 276 52 384 712 78 72 944 1, 094
26 19 11 212 26 320 558 37 20 400 457
27 19 6 144 30 352 526 36 16 346 398
28 19 0 2*^0 44 464 728 38 28 272 338
29 18 11 212 54 480 28 21 264 313
30 18 8 204 36 480 720 38 11 252 301

Total. 6, 430 1, 841 30, 775 39, 046 1,886 1. 114 5, 564 5. 122 13. 686

Aug. 1 18 0 62 28 234 324

Grand
total

.

11,749 3, 615 06, 330 81,094 5, 087 1,533 13, 836 5, 356 25,812

1888.

Apr. 26 12 1 44 44
27 13 1 68 68
28 13 9 56 56
30 12 10 12 19 31

12 187 199

12 7 17 24 41
*'

2 12 6 28 1 56
3 12 9 44 80 124

13 6 54 132 186
5 13 11 20 40 60
7 U 4 80 1 64 145
g 14 9 60 4 2 66
9 15 0 20 32 52
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Statement of the daily catch of salmon in two wheels, etc.—Continued.

Date.
Height

ot
water.

Oregon. Washington.

Small
Chinooks.

Large
Chinooks.

Blue-
backs.

Steel-
heads.

Total. Small
Chinooks.

Large
Chinooks.

Blue-
bacJis.

Steel-

lieads.
Total.

1888. Ft. in. Number. Number. Number. Number. Number. Number. Number. Ntimber. Number.
May 10 15 3 16 2 72 90 48 1

11 15 9 26 104 130 36 2 40
12 10 2 08 4 440 512 32 48 80
14 16 2 84 112 196 53 2 96
15 15 10 28 2 144 174 62 24 86
16 16 1) 44 2 96 142 73 3 24 inn
17 16 5 96 4 180 280 84 8 68 160
18 17 1 36 4 32 72 72 9 88 160
19 17 9 04 12 216 292 80 10 I'^O ‘>10

21 17 6 64 4 184 252 64 14 16 94
22 17 4 48 8 168 224 4 64 144
23 17 1 80 6 168 254 44 24 68
24 17 0 100 4 112 216 165 12 90 967
25 16 8 64 4 104 172 96 5 64 16!%

26 10 5 10 48 64 64 48 119
28 16 3 28 2 64 94 64 1 84 149
29 16 4 34 2 176 212 51 2 48 101
30 16 9 40 18 152 210 28 3 16 47
31 17 3 32 6 248 286 17 13 30

Total

.

968 84 2, 820 3, 872 1, 532 82 1,461 3, 075

June 1 17 9 48 20 272 340 28 0 48 89
2 18 5 76 32 440 548 38 5 96 139
4 19 7 56 34 284 374 9 64 73
5 20 3 36 20 216 272 6 104 no
6 20 9 00 30 304 394 11 2 216 229
7 21 4 36 18 176 230 6 2 308 316
8 21 9 28 24 168 220 15 9 216 240
9 22 1 24 12 360 396 14 2 216 232

11 22 7 36 70 360. 466 10 144 154
12 22 9 172 120 552 844 17 7 172 196
13 22 10 108 70 328 506 65 29 608 700
14 22 11 130 70 752 958 13 4 384 401
15 23 10 28 28 120 176 11 5 368 384
16 23 3 24 4 264 292 2 1 192 195
18 23 6 64 52 368 484 15 3 176 11 205
19 23 7 90 112 672 880 20 10 224 11 265
20 23 6 224 174 632 1,030 62 20 304 386
21 23 4 308 210 992 1, 510 56 23 496 16 59t
22 23 1 238 117 1,562 1,917 48 26 702 30 806
23 22 11 320 100 1,574 1,994 55 28 1,144 53 1,280
25 22 1 164 34 1,336 1, 534 52 21 592 48 713
26 21 7 240 26 2, 360 2, 626 90 26 856 124 1,096
27 21 3 280 38 2, 368 2, 686 88 JO 992 292 1,391
28 20 10 228 26 1,600 1,854 86 25 704 404 1, 219
29 20 7 384 24 1,472 1,880 64 24 556 512 1,156
30 20 4 384 20 968 1,372 108 26 632 680 1,446

Total - 3, 798 1,485 20, 500- 25, 783 989 321 10,514 2, 181 14, 005

July 2 19 7 304 8 432 744 20 2 136 392 550
3 19 3 348 14 536 898 53 JO 280 616 959
4 18 10 316 12 704 1,032 50 15 344 488 897
5 18 7 272 8 512 792 44 9 308 392 813
6 18 5 288 10 410 714 48 14 240 344 646
7 18 1 152 6 308 466 40 11 176 296 523
9 17 5 304 4 344 652 12 3 56 196 267

10 17 1 164 2 232 398 10 1 32 184 227
11 1C 7 4 48 52 18 1 48 236 303
12 16 3 104 6 192 302 6 1 24 220 251
13 15 10 8 1 16 250 275
14 15 6 4 16 112 132
16 14 10 4 1 8 56 69
17 14 6 4 8 52 64

18 14 4 8 8 24 40
19 14 4 1 6 14 21

20 14 1 28 28

21 13 LO 6 24 30

Total

.

2, 256 70 3,724 6, 050 330 69 1,772 3, 924 6, 095

Grand
total. 7,022 1,639 27, 044 35, 705 2, 863 472 13, 934 6, 105 23, 374
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Statement of the daily catch of salmon in two wheels, etc.—Contiuued.

Date.

Height
of

water.

Oregon. Wasliiugton.

Small
cliinooks.

Large
cliinooks.

B1 lie-

backs.
Steel

-

heads.
Total.

Small
chiuooks.

Large
Chinooks.

Blue-
backs.

Steel-

heads.
Total.

1890. Ft. in. yumher Number. Number. Number. Number. Number. Number. Number. Number. Number.
Apr. 30 12 10 88 1 89

14 1 2 24 2 28
2 15 5 1 56 57 7 69 1 77
3 16 8 208 208 14 6 72 92
5 19 3 20 4 312 336 15 2 64 81
6 20 0 24 2 272 298 24 1 60
7 20 8 20 2 96 118 20 2 45 1 68
8 21 4 32 2 80 174 36 4 27 67
9 22 1 68 12 156 236 8 1 19 28

10 23 9 28 0 14 174 4 20 24
12 24 9 24 48 72 1 21 29
13 25 0 20 4 48 72 4 8 2 14
14 25 6 44 6 88 138 22 1 16 39
15 25 64 4 124 28 3 16 47
16 25 7 64 22 72 158 47 6 21 74
17 25 6 120 28 136 284 128 26 58 212
19 25 6 408 166 328 902 318 104 144 566
20 25 10 193 220 984 1,403 244 80 152 2 478
21 25 10 G64 266 640 1, 570 364 150 152 666
22 25 7 850 549 1, 399 246 93 32 371
26 24 6 124 1, 344 2, 024 444 67 776 1 287
27 24 4 188 1, 280 2, 479 64 600 1 020
28 24 3 916 li312 2. 224 494 104 680 1, 278
29 24 3 464 182 376 1, 022 540 86 480 1, 106
30 24 1 388 182 152 722 292 57 120 ’ 469
31 23 10 370 115 152 637 308 70 160 538

Total

.

6,093 2, 338 8, 340 16, 771 3, 972 928 3,836 8 8, 744

22 6 254 133 264 120 28 48 190
3 21 10 292 74 360 726 190 66 136 4 390
4 21 6 292 96 280 668 248 82 208 4 542
5 21 1 280 119 344 743 234 103 240 4 581
6 20 7 232 64 472 768 154 62 256 16 488
7 20 2 180 60 552 9 801 236 144 624 8 1, 012
9 19 6 116 33 392 4 545 156 46 448 10 660

10 19 5 144 58 488 8 698 148 77 688 20 933
11 19 7 128 32 664 20 844 228 104 776 31 1, 139
12 19 9 136 72 696 17 921 208 134 808 36 1, 186
13 19 10 140 106 992 23 1,261 151 88 760 32 1,031
14 19 8 127 106 1,080 32 1,345 178 120 960 36 1,300
16 19 5 74 76 2, 232 24 2,406 141 96 1, 728 60 2, 025
17 19 1 96 42 2, 888 20 3,046 116 50 2, 952 44 3. 162
18 19 0 44 16 2, 852 8 2, 920 92 47 2, 728 52 2,919
19 18 10 68 11 2, 432 16 2,527 92 47 2, 618 64 2, 821
20 18 8 288 12 300 8 136 8 152
21 18 7 120 28 2, 960 32 3,140 84 74 2, 232 119 2,509
23 18 3 64 14 2, 296 76 2, 450 80 29 1,280 180 1, 569
24 18 0 32 6 1,336 48 1,422 96 45 1, 160 228 1, 529
25 17 9 44 4 1,296 76 1,420 60 12 1, 136 208 1,416
26 17 7 44 8 1, 208 76 1.336 36 7 952 133 1, 128
27 17 5 52 10 1,088 88 1,238 44 23 1. 120 176 1,363
28 17 6 68 22 1,048 124 1,262 28 20 728 216 992
30 17 7 34 13 856 92 995 60 17 584 260 921

Total

.

3,061 1,203 29, 304 805 34, 433 3, 188 1,527 25, 306 1,949 31, 970

July 1 17 5 72 14 1,048 116 1, 250 48 19 592 280 939
2 17 2 32 10 776 112 930 46 10 416 256 728
3 17 1 20 10 496 136 662 56 26 280 408 770
4 16 11 28 10 376 208 622 24 27 544 648 1,243
5 17 0 32 8 464 240 744 32 8 312 504 856
7 10 11 20 4 192 128 344 16 2 160 196 374
8 16 10 32 2 360 132 526 12 5 152 292 461
9 16 8 24 4 288 80 396 12 6 160 224 402

10 16 8 12 2 120 40 174 12 6 172 272 462
11 16 7 12 16 80 40 148 18 7 80 236 341
12 16 4 8 2 88 25 125 12 7 56 160 235
14 15 10 8

'

32 8 48 8 1 51 88 148
15 6 16 3 16 122 157
16 15 4 4 40 96 140
17 14 10 4 2 60 104 170
18 14 7 4 24 84 112
19 14 3 12 4 32 64 112
21 13 8 5 16 21
22 13 4 7 12 19

23 !*> 11 6 4 10

Total . 300 82 4, 320 1,265 5.967 330 133 3, 165 4, 066 7, 700

Grand
total

.

9, 454 3,623 42, 024 2, 070 57, 171 7,496 2, 588 32, 395 6, 024 48, 503
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Statement of the daihj catch of salmon in two wheels, etc.—Coiitiutiecl.

Heig lit
Oregon. Washington.

Date. oi Small Large Blue- Steel- Small Largo Blue- Steel-
Chinooks. cliinodks. backs. beads. Chinooks. Chinooks. backs. beads.

Lu tal.

1891. Ft. in. Number. Number: Number. Number. Number. Number. Number. Number. Number. Number.
14 5 2 1 3 6

12 14 3 4 5 9

13 14 0 5 G 11

13 10 8 12 20

14 1 8 8 1 17

16 14 7 27 1 18 1 47

18 16 3 33 6 56 24 4 16 ' 44
19 17 2 11 6 28 45 56 5 40 101

20 18 0 25 7 74 106 27 c 30 72

21 18 4 14 4 61 1 80 18 4 32 1 55
22 18 4 9 2 74 85 20 4 32 56

23 18 1 16 4 67 87 65 10 76 151

25 17 8 37 8 124 1 170 54 9 79 1 143

26 17 6 63 11 112 186 54 7 104 2 167

27 17 10 76 16 161 4 257 64 16 120 200

28 J8 3 24 9 119 152 26 14 48 88

29 18 7 24 17 163 204 7 5 32 3 47

30 19 0 20 24 128 1 173 35 16 85 136

Total- 352 114 1 , 167 7 1,640 504 102 755 9 1,370

June 1 19 4 21 14 125 1 161 16 6 76 1 99

2 19 5 39 17 116 172 91 12 134 1 238
3 19 5 35 26 188 249 66 12 144 2 224
4 19 4 52 21 216 2 291 58 28 184 2 272
5 19 4 62 38 276 1 377 86 33 88 2 209
6 19 4 47 29 248 324 35 13 40 88
8 19 5 27 20 74 4 125 60 30 52 142

9 19 4 42 24 144 210 32 16 72 120
10 19 2 36 20 178 1 235 42 11 72 5 130

n 19 0 40 16 160 2 218 43 13 40 3 99
12 18 7 36 10 140 2 188 42 21 80 2 145
13 18 6 54 32 168 2 256 68 47 118 6 239
15 18 0 53 24 176 7 260 51 26 92 6 175
16 18 1 29 17 152 5 203 33 31 144 5 213

17 18 5 44 32 131 2 209 43 40 153 8 244
18 18 4 27 22 164 5 218 15 15 173 9 212
19 18 1 8 12 120 6 146 6 5 178 3 192
20 18 1 12 12 115 9 148 10 1 164 8 183

22 18 5 15 6 145 9 175 15 8 107 6 136

23 18 7 20 34 128 10 192 20 16 100 12 148
24 18 7 20 19 104 13 156 14 25 145 184

25 18 4 18 14 206 20 258 12 13 151 14 190
26 18 5 36 25 232 12 305 23 U 252 22 311
27 18 2 48 38 264 10 360 52 42 257 38 389

29 17 8 35 3 137 13 188 22 5 118 36 181
30 17 5 20 6 176 14 216 21 12 166 33 232

Total

.

876 531 4, 283 150 5,840 976 495 3, 300 224 4, 995

J uly 1 17 0 24 2 178 16 220 11 2 146 34 193

2 16 8 16 4 56 9 85 15 1 103 40 159
3 16 4 8 4 72 5 89 7 127 45 179
4 16 0 11 9 13 8 2 79 77 ]66
6 15 0 4 8 67 79

15 5 5 25 176 206
8 15 1 21 157 178
9 14 11 2" 68 85

10 14 9 4 15 53 72
11 14 8 1 23 65 89
13 14 8 3 4 27 34
14 14 6 10 44 54

15 14 4 8 87 95

16 14 3 2 2 12 80 96
17 13 10 6 1 0 20 27

18 13 5 2 11 50 63

20 13 0 1 3 11 15

21 12 10 6 13 19

22 12 7 3 4 7

23 12 6 9 2 8 12
24 12 4 9 4 • 6

25 12 5 5 5

27 12 4 3 3

Total

.

. .’ 48 10 317 32 407 73 8 626 1,135 1, 842

Grand
total

,

1,276 655 5, 767 189 7, 887 1, 553 605 4, 681 1,368 8, 207
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Statement of the daily catch of salmon in two wheels, etc.— Coutinued.

1 Hein ht
Oregon. AVashington.

Date. of Small Large Blue- Steel- Small Large Blue- Steel-
water.

| Chinooks. Chinooks. backs. heads.
X U tell.

Chinooks. Chinooks. backs. Iieads.

1892. Ft. ill. Number. N\tinber. Number. Number. Number. Number. Number. Number. Number. Number.
12 7 40 40 19 19

12 3 67 67 84 94

17 12 5 151 151 128 128

18 12 8 2 248 176 176

19 13 0 320 320 99 99

20 13 7 g 1 696 705 4 1 144 148

21 14 8 5 1, 328 1, 341 4 360 304

23 15 10 48 3 304 355 18 2 128 148

24 16 11 52 12 496 560 8 3 80 1 92

25 18 G 30 4 336 370 3 40 43

26 •>0 0 24 8 312 334 2 1 64

27 20 9 40 44 0 112 114

28 21 7 1 96 97 160 160

30 22 11 8 56 64 9 40 42
31 23 9 4 2 56 62 7 1 33 41

Total . 189 35 4, 536 4, 760 48 9 1,667 1, 725

June 1 24 2 4 2 32 38 3 1 37 2 43

2 23 10 8 4 1.52 164 12 4 39

3 23 5 36 8 224 268 28 7 64 99
4 23 0 44 11 270 26 184 1 2U
6 22 3 192 49 256 497 32 5 128 165

7 21 10 100 88 298 20 4 48 72

8 21 8 214 74 114 402 28 5 104 3 140

9 21 9 216 58 109 383 112 12 248 4 376
10 22 0 188 62 40 2 292 52 23 112 8 195

11 22 3 136 61 118 315 40 13 248 0 307

13 22 2 180 51 48 5 284 98 20 168 6 292
14 22 8 370 132 152 2 656 76 32 136 8 252
15 22 7 9l79l 90 96 4 462 72 25 168 6 271
16 23 0 236 106 24 7 373 56 18 72 140
17 23 0 220 82 96 23 421 86 38 80 12 216
18 23 11 232 98 72 8 410 91 36 144 35 30(!

20 24 9 124 52 64 13 253 64 18 128 11 221
21 25 1 36 26 56 17 135 24 8 168 24 224
22 25 5 45 14 88 13 160 34 8 72 28 142
23 25 6 40 16 64 11 131 36 10 120 20 180
24 25 5 48 26 64 4 142 52 6 128 32 218
25 25 2 136 56 272 36 500 95 57 390 34 576
27 24 5 270 126 832 68 1,296 85 65 504 30 690
28 24 3 234 176 840 44 1,294 90 87 984 72 1, 239
29 24 4 280 184 832 190 1, 492 66 86 708 109 1,029
30 24 5 204 110 360 148 822 52 35 784 114 985

Total - 4, 125 1,724 5,308 601 11, 758 1,436 623 0, 026 571 8, 656

July 1 24 7 216^ 118 268 224 826 55 41 616 180 892
2 24 9 32 20 32 44 128 38 20 424 180 062
4 24 9 108 58 216 200 582 66 33 330 298 733
5 24 8 124 96 120 184 524 70 51 344 248 713
6 24 6 116 82 136 216 550 59 25 264 208 556
7 24 4 60 47 96 168 371 32 12 144 187 375
8 24 2 72 46 204 197 519 25 11 224 235 495
9 23 10 128 78 136 316 608 52 50 232 228 562

11 23 2 52 90 98 320 500 20 21 80 200 321
12 22 7 84 102 96 308 590 1 8 32 64 108
13 22 2 53 110 64 288 515 12 23 72 288 395
14 21 8 76 58 71 300 505 4 14 04 452 534
15 21 3 52 126 40 380 .598 16 77 16 532 031
16 20 8 32 144 32 376 584 8 59 26 670 769
18 19 7 56 62 9 420 547 20 23 5 568 016
19 18 11 60 52 16 420 548 16 24 448 488
20 18 5 44 60 14 384 502 16 31 15 528 590
21 17 11 14 36 8 196 254 8 3 6 324 341
22 17 5 40 46 5 350 447 10 7 292 309
23 16 11 52 32 13 291 388 12 5 ‘230 247
25 16 2 32 20 2 96 150 20 3 220 243
26 15 7 43 21 72 136 12 3 148 163
27 15 2 36 26 2 70 134 5 2 72 79
28 14 8 28 14 48 90 28 28
29 14 3 24 6 3 32 65 8 58 66
30 13 10 28 6 2 19 55 8 7 50 65

Total- 1,662 1,556 1, 683 5, 925 10, 826 588 553 2, 90o 6, 932 10. 981

Aug. 1 13 9 8 1 2 7 18 5 11 16
2 12 9 4

1
3 ‘24 31

3 12 4 6 1
. 1 2 9

Total

.

18 1 6 • 33 58 5 11 16

Grand
Total.. 5, 994 3. 316 11,533 0, 559 27, 402 2, 077 1,185 10, 601 7,515 21, 378
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Statement of the daily catch of salmon in two wheels, etc.—Continued.

Date.
Heiglit

of
water.

Oregon. Washington.

Small
Chinooks.

Large
Chinooks.

Blue-
backs.

Steel

-

heads.
Total.

Small
Chinooks.

Large
Chinooks.

Blue-
backs.

Steel-

heads.
Total.

1893. Ft. in. Number. Number. Number. Number. Number. Number. Number. Number. Number. Number.
Apr. 27 10 6 8 12 1 21

12 6 1 14 15 5 2 10 1 18
2 12 8 2 17 19 10 3 4 86
3 13 1 3 1 16 20 6 3 28 37
4 13 4 1 24 25
5 13 8 2 1 26: 29*

6 14 1 2 36 38
8 14 5 2 1 35 38 7 2 23 1 33
9 14 9 3 1 31 35 9 2 25 3 39

10 15 4 10 6 13 29 21 3 52 76
11 16 4 4 5 31 40 16 1 17

12 17 5 2 1 18 21 1 7 8

13 18 4 3 6 46 55 1 1 11 13
15 19 7 9 4 36 49 1 2 10 13
16 20 6 19 11 39 69 8 1 18 22
17 21 7 12 17 40 1 70 11 1 35 47
18 22 7 5 9 3 17 2 3 4 9

19 24 0 3 7 10
20 25 8 1 2 2 5

22 26 2 3 11 14 5 16 21
23 26 0 3 24 27
24 25 8 2 1 21 24 5 5 35 45
25 25 3 6 2 56 64 27 7 46 1 81
26 25 0 17 10 40 3 70 58 8 86 1 153
27 24 9 52 23 80 155 149 32 160 4 345
29 24 0 144 50 112 306 74 6 50 3 133
30 24 0 110 52 73 235 113 15 116 6 250
31 23 •li 140 31 88 4 263 60 12 101 173

Total

.

560 233 937 10 1, 740 582 Ti2 846 29 1, 569

June 1 24 6 162 28 126 316 76 16 141 6 239
2 •24 7 166 46 96 1 309 136 * 34 246 3 419
3 24 10 240 95 68 2 405 90 32 308 2 432
5 24 10 322 72 59 9 462 71 14 52 6 143
6 24 6 264 80 419 124 40 168 332
7 24 11 184 62 368 6 620 114 38 127 4 283
8 25 1 124 50 144 7 325 97 49 126 6 278
9 25 10 96 26 144 4 270 88 37 94 6 225

10 26 7 72 14 264 4 354 101 48 279 9 437
12 27 3 32 12 138 7 189 17 . 4 52 5 78
13 27 8 20 5 96 6 127 33 13 106 1 153
14 28 1 16 4 96 4 120 35 6 99 2 142
15 28 2 8 6 80 2 96 10 1 39 1 51
16 27 10 8 3 79 5 95 8 1 36 3 48
17 27 3 28 6 160 6 200 49 19 129 5 202
19 26 5 104 52 80 2 238 108 57 88 3 256
20 26 3 126 72 65 3 266 134 125 173 13 445
21 26 5 148 92 136 7 383 195 180 498 12 885
22 26 0 116 52 96 8 272 84 123 439 16 662
23 25 6 80 45 80 8 213 48 54 309 18 429
24 24 11 60 34 176 12 282 48 46 369 19 482
26 24 1 224 108 264 23 619 149 94 319 16 578
27 23 10 272 172 400 28 872 334 236 1, 038 40 1,657
28 23 6 163 96 335 34 628 153 102 1, 116 49 1,420
29 23 5 160 88 322 44 614 102 90 1,076 48 1,316
30 23 7 132 66 304 88 590 92 47 832 57 1,028

Total

.

3,327 1,381 4,256 320 9, 284 2, 496 1,506 8, 259 359 12, 620

July 1 23 5 120 88 288 111 607 150 59 1,086 140 1, 435
3 22 9 84 42 136 132 394 49 23 232 65 369
4 22 4 72 32 208 132 444 113 53 571 89 826
5 22 2 66 43 216 160 485 108 52 884 98 1,142
6 22 3 68 24 198 156 446 78 57 649 118 902
7 22 0 68 16 202 120 406 140 30 399 328 89*7

8 21 11 56 17 184 204 461 203 70 445 499 1,217
10 21 2 54 18 152 348 572 45 15 75 329 464
11 20 11 34 24 84 351 493 56 33 122 622 833
12 20 10 40 20 92 254 406 56 10 99 499 664
13 21 1 52 24 104 368 548 33 7 72 538 650
14 21 6 76 40 103 360 579 39 16 90 650 795
15 21 7 80 49 72 400 601 31 23 64 951 1, 009

17 21 1 28 18 42 189 277 19 16 27 378 440
18 21 0 28 18 56 252 354 34 18 39 402 553
19 20 11 32 14 56 241 343 16 11 2 390 419
20 20 10 24 6 38 ‘247 315 15 5 29 357 406
21 20 10 36 10 35 240 327 20 10 23 408 461
22 20 8 30 19 30 248 327 25 8 26 612 671

24 20 4 27 16 31 188 262 19 11 18 252 300
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Statement of the daily catch of sahnon in two wheels, etc.—Coiitiiiued.

Hei srht
Oregon. Washington.

Date. of Small Large nine- Steel- Sin.all Large Blue* i Steel-

Chinooks Chinooks backs. lioiids.
JL LHl

Chinooks. Chinooks. backs. heads.

1893. Ft. in. Numher. Nu'm'ber. Numher. Number. Number. Numher. Numher. Number. Numher. Number.
July 25 20 2 28 15 23 112 178 36 7 17 290 350

26 20 1 38 18 26 172 254 22 12 29 305 368

27 19 0 36 18 33 140 227 12 10 29 315 366
28 1-9 6 44 21 29 138 232 35 13 27 221 296
29 19 1 36 0 15 96 156 32 21 26 335 414
31 18 6 28 2 8 134 172 13 11 3 108 135

Total . 1,285 627 2, 461 5.493 9,866 1, 399 001 5, 083 9, 359 16, 442

Aog. 1 18 0 40 8 9 63 120 15 6 7 170 198

2 17 a 40 26 3 78 147 28 18 11 167 224
3 17 3 36 9 10 44 99 13 8 7 171 199
4 17 0 44 12 10 25 91 16 5 5 90 116

5 16 8 31 6 8 100 145 21 13 8 121 163

7 16 1 24 5 16 45 1 20 28

g 15 9 28 5 6 39 3 1 19 23

9 15 5 36 2 4 42 6 1 19 26

10 15 4 k7 2 1 2 32 4 2 34 40

11 15 0 4 4 1 4 4 9

Total . 310 75 41 338 704 114 54 43 815 1, 026

Gran ft

total . 5,482 2,316 7,695 6, 161 21,654 4,599 2, 273 14, 243 10, 563 31,678

1894.

April 12 14 5 1 1 4 6

li) 3 3

16 2 2 4

17 16 3 2 2

]g 15 6 3 3

20 14 0 0 1 3 1 5 6

‘)i 14 1 4 5

2:j 14 10 1 3 1 1 3 5

24 16 3 1 2 4 10

25 17 4 4 4 3 1 12 4 9 0

26 19 3 1 1 2 4

27 21 4 1 o 3

28 21 0 2 1 3

Total. 7 8 4 2 21 13 6 6 32 57

May 2 21 10 4 1 3 8

3 21 10 1 4 3 2 10

4 20 19 1 15 1 36

5 20 0 5 2 4 11 18 4 29 5 56

7 19 4 13 7 25 8 53 13 2 12 27

g 19 12 6 24 42 14 g 21 43

9 20 5 4 15 30 49 15 17 20 52

10 20 6 4 18 32 54 9 2 11 22
11 20 8 8 8 56 2 74 13 6 29 2 50

12 20 8 12 10 90 1 113 39 7 68 1 115

14 20 6 16 12 106 2 136 16 5 32 1 54

15 20 11 4 5 1 10 27 5 48 1 81

16 21 7 7 4 20 1 32 15 3 48 1 67

17 22 6 1 1 8 3 13 7 3 23 33

18 23 1 3 3 10 16 3 1 32 36
19 23 4 1 13 1 15 7 37 1 45
21 24 0 2 27 29 G 4 39 49
22 25 9 0 1 4 7 5 4 99 31

23 26 9 4 1 16 21

24 28 0 o 2 3 2 9 5 1 12 18

25 29 3 1 10 11 4 5 16

26 30 8 4 3 38 1 46

Total

.

91 100 470 23 684 247 82 509 17 915

Grand
total. 98 108 474 25 705 260 88 575 49 972

On the salmon indnstry in 1876 .—lu the year 1870 Mr. M. J. Kinney, now the most

extensive salmon-packer at Astoria, began the canning of salmon at that place. There

were then only abont 400 gill-net boats on the river, ti'aps and wheels were not employed,,

and only chinook salmon were ntilized for canning. The gill nets were then smaller than

those now used, being oulj^ 300 fathoms long and 40 meshes deep. The season of 1870
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was similai' to 1S!)4 in that tliex’e was a veiy lieavy freshet, which for a time imperiled

the fishery. The run was enormous. With tlie gear now employed and the factories

nowoiierated Mr. Kinney estimatesthatthe'Ontput of the Columbia River in 187G would

have been 1,500,000 cases
;
there were emmgh fish in the river to ]xack that quantity.

The pack, as elsewhere given, amounted to 450,000 cases of Chinooks, equivalent to

over 1,200,000 fish, a larger pack and catch than had been made in any previous year,

while in only nine of the subseipieiit eighteeu years were the canning operations more
extensive and in only eight were more Chinooks packed, notwithstanding the advent

of pound nets and wheels and the increase of 50 to 75 per cent in the number of gill

nets employed. The boats fishing regularly for Mr. Kinney took an average of 4,300

Chinook salmon each during the season. One boat lauded 9,194 fish at the cannery,

the catch being apportioned as follows among the dilierent months: April, 1,020;

May, 1,054; June, 2,031; July, 3,504; August, 328.

The daily catch of the foregoing boat and of ten other boats fishing for Mr. Iviuney

is shown in the following table. These boats, while representing more than the aver-

age production for the lower river, are not selected for this reason, but because of the

fact that their operations covered the greater part, if not all, of the fishing season.

The aggregate catch of these eleven Imats was 55,832 chinook salmon. A similar

average catch at the present time would mean an annual pack of over 2,000,000 cases

of Chinook salmon. These figures are intere.sting as showing the daily tluctuations in

the abundance of fish as well as affording a basis for comparison with other years.

Table showing the daih/ catch of chhiooh salmon bij eleven gill-net fishermen landing fish at the cannery of

Mr. M. J. Kinney, at Astoria, Greg., in 1876.

Date. Xo, 1. No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. No, 8. No. 9. No. 10. ‘No. 11. Total.

\pr 15 26 *1,000 1, 000
2427 15 9

28 20 20 40
2529 25

yo

1,020 60 9 1,089
.

82 30 21 31 20 184
28 29 18 38 13 17 24 222

3 61 42 28 32 61 13 55 26 18 336
4 30 47 34 48 212

5 5!) 30 75 46 21 25 58 30 29 427
C 25 56 53 16 56 48 26 . 40 320

45 60 51 156
8 106

36
51 71 19 68

95
42 54 61 • 62 584

9 45
52

41 51 37 31
99

34
52

395
10 51 26 39 58 300
11 no 44 61 60 27 67 369
12 . 13

22
23 67 52 31 263

IB. .

.

81 26 43 51
42

42 36 23 47 389

14 18 24 48 132

15 135 51 65 46 27 38 43 66 25 496

16 94 63 289
17 • 33 31 49 68 19 93 92 61 34 530

18 127 58 78 » 60 40 65 47 57 64 71 732
19. . 56 52 24 101 57 49

73
49 42 507

20... . 146 91 58 16 no 113 60 36 64 767

21 60 47 128
99

58 59 352
'»• 107 17 43 76 64 lOl 108 79 34 651

23 25 48 29 68 29 46
47

64 34 343

24 74 54 20 12 36
72

77 47 23 • 65 455

25 99 60

35

59 66 87 78 29 615

26 29 27 10 51 50 80 27 354

27 34 27 45 31 109 56 34 47 383

28 20 62 50 84 85 303

29 86 54 62 26 60- 41 63 74 49 • 34 649

30 47 100 76 27 250

31 223 37 58 66 8>^ 101 38 32 643

Total 1,631 1,039 971 759 1. 350 1,212 1,281 1,311 903 941 1
,
no 12, 508

‘No accurate record was kept for the first 12 days’ fishing of this fisherman. He made some very large lifts

hofore most of the other fishermen began operations, and hi.s catcli was e.stimated by Mr. Kinney at the number shown.
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Table showing ihe daihj catch of Chinook salmon hg eleven gill-net fishermen landing fish at the cannery of

Mr. M. J. Kinney, at Astoria, Oreg., in 1876—Contiiined.

Date. Ko. 1. 'No. 2. No. 3. Ko. 4. Xo. 5. No. 6. Xo. 7. No. 8. No. 9. No. 10. No. 11. Total.

43 80 78’ 90' 82 49 123 112 121 778
2 117 100* 24 107 82 123 73 108 799
3 114 113 78 67 92’ 51 11 72 117 45 760

5 208 126 26 21 r 222* 174 133 111 75 138 1,430
6 172 119 52 116 188 142' 74 104 137 67 106 1,277
7 141 56 93 87 145 74 97 89 130 912
8 121 109 124 72 53 154 51 71
9 138 108 03 87 100 56 83 73 105 819

10 84 52 39 18 12 40' 79 91 58 12 545
11 31 36 21 62 150
12 122 25 63 70 139 59 85 173 23 759

1 13 170 61 72 89 42 78 200 117 829
1 it 171 63 54 72 74 103 51 81 181 107 957

15 184 103 92 110 82 08 114 72* 114 939

16 67 100 74 13 164 89 80 587
17

. . .

77 62 77 44 82 103 445
19 . 82 82 64 62 64 81 19 85 539
20 106 103 44 68 80 29 69 105 604

21 43 66 33 58 53 80 50 383

22 153 81 87 88 48 44 21 70 75 667
23 63 47 47 132 80 79 35 28 45 556

24 80 55 37 157 78 62 135 19 81 43 65 812
2.5 73 124 197
26 64 24 77 18 92 70 79 479

27 128 82 94 55 100 140 62 74 25 101 861

28 • 19 25 94 25 100 125 88 42 53 95
29 148 96 12 30 53 186 49 80 654

30 126 61 no 107 65 125 116 72 72 103 957

Total 2, 631 1, 728 1,325 1,479 1,934 2, 002 1,945 1,954 1,659 1, 124 2, 335 20, 116

July 1 141 61 79 112 113 56 82 105 40 72 81 442

3 . . . . 166 140 154 115 164 152 48 112 103 166 1, 320

4 184 132 128 81 100 91 121 103 27 51 132 1, 150

94 118 66 133 105 106 90 61 106 879

6 171 95 57 80 206 82 97 49 120 88 1,045

7 168 85 73 115 237 102 60 83 90 123 1, 136

8 91 54 94 68 147 81 60 104 94 63 856
q 14 14

10 182 22 70 48 90 121 72 52 21 59 82 819
11 ]‘’8 40 51 78 148 46 89 54 715

12 . . . 105 39 41 63 104 65 51 81 66 94 709

13 94 53 56 95 41 56 34 20 76 83 608

14 144 30 59 44 82 71 74 108 36 66 85 799
165 83 73 98 150 106 6 126 872

16 161 37 104 98 170 90 200 860

17 132 87 83 90 121 91 108 777
18 168 97 30 140 105 73 112 74 799
19 174 110 71 127 94 22 84 777
20 92 63 54 35 56 133 148 75 104 88 828

21 145 94 83 94 36 109 78 122 879
22 236 78 44 97 64 80 88 77 764
2i 113 54 46 82 71 77 107 26 76 52 704
2.5 108 15 33 43 83 72 94 73 45 566

26 107 50 25 27 04 76 50 82 83 34 598

27 90 33 31 31 40 53 29 25 91 50 473
28 74 32 66 58 47 87 41 405

29 60 19 44 54 26 30 46 26 405
30 56 16 48 39 159

31 25 13 11 19 33 56 38 54 249

Total 3, 574 1. 688- 1,711 1,674 2, 551 908 1,879 2, 026 760 1,548 2, 288 20, 007

A niv 1 66 34 8 28 27 32 51 240
2 24 47 8 62

, 28 28 '52 219

3 46' 35 22 31 56 190

4 ... - 15 17 28 1 44 35 139

5 65 18 33 25 64 26 231

6 48 17 39 31 135
41 14 20 34

1
21 185*

8 33 14 24 12 i 34 20 137

9 11 5 20 1 36

Total 328 199 8 183 220
i

55 313 206 1,512

Grand total. 9, 184 4,455 4, 206 3, 980 6,027
!

i

4, 122 5, 105 5,511 3,377 3.920 5,939 55, 832
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JS^'otes on the iceight of salmon .—Owing to tlie practice of tbecanners of buying the
salmon only by weight or by number, as may be determined on at the beginning of

the season, it is not always easy to obtain accurate figures showing the average
weights of salmon, except in small quantities and for isolated dates. The following-

tabulations and notes may therefore possess some elements of general interest and
serve as a basis for comxiarisons.

In the case of Chinook salmon it is foiind that the largest fish are taken in

greatest numbers aboutJune 10 or 20*of each year. The fish running at the beginning
and at the end of the season represent the minimum average sizes, the decline in weight
from the middle of June being in botb directions. In 1891 there was a noteworthy
run of very large fish in the lower river about the middle of June. One salmon
weighing 74 pounds was lauded at the cannery of J. O. Hanthorn & Co., Astoria,

which was the largest seen in a number of years; its greatest girth was 45 inches and
its length was 56 inches. Seven salmon, caught in gill nets and traps on June 20,

and weighing- 390- pounds in the aggregate, were found lying together at the cannery
of Mr. M. J. Kinney, Astoria.

The average weight of the Columbia River Chinook salmon is usually given as 22

to 25 pounds. The detailed data obtained by the writer give 22.76 ijounds as the

average w-eight of 104,831 chinook salmon caught in 1893 with gill nets, traps, and
seines. The weights vary considerably with the apparatus employed and, as previously

stated, with the season. Contrary to the usually accepted theoi-y, the average weight

of the fish taken in pound nets is but little less than those caught with gill nets;

during the month of June the. trap-caught- fish .are larger than those obtained with

gill nets, and there are days in every month when- the tra]) fish will average larger

than the others.

'The following table is a detailed presentation of the variations in the average

weights of Chinook salmon, depending on the month and apparatus in which ca-ught.

More than 100,000 fish are involved in the comparison, a number-which is sufficiently

large to warrant- generalizations from the figures.

Statement showing hy months the number, iveight, and average weight of ehinook salmon taken tvith giU nets,

jjound nets, and seines at the mouth of the Columhia JRiver and landed at a salmon cannery at Astoria,

Oreg., in 1893.

Moutbs.

Caught by gill nets. Caught by pound nets. Caught by seines. Total.

No. of
fish.

Total
weight
(pounds).

Aver-
age

vN'erglit.

No. of
fish.

Total
weight
(pounds)

.

Aver-
age*

weight.

No. of
fish.

Total
weight
(pounds).

Aver-
age

weight.

No. of
fish.

Total
weigh!
(pounds).

136, 621
568, 420
620, 819
653, 164

406, 602

Aver-
age

weight.

April
May
June
July
August

Total . .

.

6, 409
23, 4«8
22, 008
15, 917
12, 892

129, 052
528, 498
530, 397

374, 851

28/; 139

20. 14
22. 52
21.10
23. 58
21.88

146
1, 793
3,350
6, 550
3, 109

7. 569
39, 922
86, 618

146, 360

64, 464.

18.19
22. 26
25. 86
•22. 35
20. 73

158

5, 889

2, 872

3,804
131, 9.53

.59, 999

24, 08

22.41
20.-89

6, 825

25, 261

25,516
28,356

18, 873

20.02
22. 50
24.33
23. 03

21.54

80,694 1, 844, 937 22. 86 15, 218 344, 933. 22. 67 8,'919' 195, 756 21. 95 104,831 2,385,626 22. 76

Some daily comparisons of the weights of chinook salmon caught in gill nets

and pound nets, respectively, are presented in the following statement. The figures

relate to about three months of the fishing season of 1893. The fish shown were

landed at a cannery in Astoria between April 17 and June 28. The smallest average

for gill-net fish was 18.49 pounds, on May 6; the largest was 26.15 pounds, on June 3.

The smallest average for ti-ap fish was 15.95 pounds, on April 27
;
the largest was

28.66 pounds, on June 10.
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Stalcmeni of the daily average weights of ehiuook salmon taken in gill nets and pound nets at the month of

the Columbia Hirer and landed at a cannery in Astoria, Oreg., between April 17 and Jane S3, 1893.

Gill iieta. Traps.

Date.
No. of Average No. of Average
fish. weights. hsli. weights.

Pounds. 'J*ounds.
31G 21. 17

18 585 21. GO
19 244 20.68 2 17. 5

20 67 23.14 16 23. 44

21 122 21. 66 5 20. 00

24 409 21. 13 46 19. 04

25 657 2(1. 54

26 610 20. 47 115 18.46
27 401 21. 70 66 15. 95
28 335 20. 78 57 18, 00

129 650 21. 12 82 18. 60

ilay 1 278
*

S Zl . tiU

*’^^22. 60 ^
118 17. 80

2 452 22. 18 51 17. 38

J3 442 21. 80 118 18. 20
4 420 21.4(1 88 16. 10

5 353 21. 27 116 16. 51

6 737 18. 49 62 19, 68

8 391 21. 54 127 18. 84

9 791 23. 89 43 19. 22
10 410 22. 2G

11 435 22. 58 86 19. 76
12 302 22. 01 30 21. 60

13 1.014 21. 20 91 19. 69
15 428 22. 88 1G9 19. 05

16 950 21. 75 60 17. 92
17 863 23. 19 78 20. 39

18 910 22. 59 25 20. 44
19 1,497 22. 65 63 21. 13

20 749 22.85 73 21. 13

22 958 24. 36 66 18. 98

23 1,418 23. 42 32 23.85

Gill nets.
j

Traps.

Date
Ko. of
fish.

Average
weights.

No. of
fish.

Average
weights.

Poun ds. Pounds.
May 24 1.235 23. 44 25 23.68

25 1, 090 25. 54 9 23. 33

26 789 23. 80 34 23. 90

27 858 24. 53 34 25. 14

29 944 24. 16 74 25. 48

30 1, 358 24. 07 66 26. 15

31 738 25. 60 43 25. 41

June 1 1.112 25. 58 90 20. 75

2: 1, 332 24. 35 83 24. 62

3 2, 030 26. 15 118 24. 08

5 848 25. 38 117 26. 53
() 1. 083 24. 98 78 26. 09

7 490 24. 20 350 23, 96
8 1,075 24. 21 267 24. 62

9 895 24. 12 31 27. 95
11) 9:i2 23. 58 261 28. 66

12 583 26. 08 217 23. 92
13 1,025 24. 56 116 22. 82

14 462 24. 63 13 25. 4G

15 467 24. 67 143 22. 27

16 094 23. 60 14 23. 00
17 1, 357 23. 91 78 20. 51

19 572 2:h 38 226 23. 48
20 1,389 23. 18 207 24. 50

21 G14 22. 93 107 24. 65
22 867 22. 44 120 24. 94
23 . . - 517 22. 01 3 21. 66
24 001 21. 67 153 21. 25

26 610 23. 09 91 23, 72
27 713 23. 19 52 24. 73

28 614 23. 49 129 23. 13

27. 900 3, 349

* 8.75-incli me.sli.
* * 9.25-inch mesh.
t Salmon taken in suiall-meshed nets (7-inch) had an average weight of 11.70 iioiind,s.

X Salmon taken In small-meshed nets (7-inch) had an average weight of 13.80 pounds.
Note .—During the week ending .luly 8, 2,488 gill-net lish had an average weight of 24.59 pounds and 1,191

])Ound-uet fish an average weight of 25.59 pounds.'^

Average figures similar to tliose given for cliinook salmon are available for blue-

back salmon. The weight of this fi.sh is usually estimated by canners and fishermen

at 5 potuids, which is very close to the actual figure. The following table, giving the

catch of bluebacks in the same apparatus and by the same fishermen that took the

Chinook salmon jireviously referred to, shows that the average weight of 9, 1)21 blue-

backs was 4.9G pounds. The largest fish Avere taken with gill nets, and in May; the

smallest with seines, and in April.

Statement showing by months the number, weight, and average weight of blneback salmon taken with gill nets,

poxind nets, and seines, at the month of the Coltnnbia Itiver and landed at a salmon cannery at Astoria,

Oreg., in 1893.

Mouths.

Caught by gill nets. Caught by pouiul nets. Caught by seines.
|

Total.

No. of
fish.

Total
weight
(pounds).

Aver-
age

weight.

No. of
fish.

Total
weight
(pounds).

Aver-
age

weight.

No. of
fisli.

Total
weight
(pounds).

Aver-
age

weight.

No. of
fish.

Total
weiglit
(pounds).

Aver-
age

weight.

April
Mav
June
J uly

2

16

91

3

10

91

452
15

5. 00

5. 69

4. 97

5. 00

208
1,792
5. 466

1, 801

535
10, 391

26, ,385

8, 179

2. 57
5. 80
4. 83
4. 54

229
413

1. 102

2, 039
4.81
4. 94

210
1,808
5. 786
2,217

545

10, 482
27, 939
10, 233

2. 60

5.80
4. 83

4.62

Total .

.

112 568 5.07 9, 167 45, 490 4. 96 642 3,141 4. 89 9,921' 49,199 4.90
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The only other member of the salmon family fhat is a regular factor in the salmon

industry of the lower Columbia is the steelhead. Ten pounds is usually assigned as

the average weiglit of the fish. From the following’ table, showing the weights in

similar form to that exhibited for the chinook and the blueback, it appears that 26,587

steelheads taken in 1893 had an average Aveight of 10.33 pounds. The fish are largest

in August and smallest in April, while those taken in gill nets are heavier than those

obtained in pound ]iets or seines, the seine fish being lightest.

Statement showing hi/ months the number, weight, and average weight of steelhead salmon taken with gill nets,

pound nets, and seines, at the mouth of the Columbia River, and landed at a salmon cannery at Astoria,.

Oreg., in 1893.

Months.

(.’aught hy gill nets. Caught by pound nets. Can gilt by seines. Total.

No. of
lish.

Total
weight
(pounds).

Aver-
age

weight.

No. of
fish.

Total
weight
(pounds).

Aver-
age

weight.

No. of
fi.sh.

Total
weight
(pounds).

Aver-
age

weight.

No. of
fish.

Total
vveight

(pounds).

Aver-
age

weight.

18 107 9. 28 509 9. 04 77 736 9. 56
May 17 170 10. 35 207 2, 097 10. 13 224 2, 273 10. 15

June 511 5, <140 9. 88 4, 137 42' 907 10. 37 426 4, 294 10. 08 5, 074 52, 250 10. 30
July 847 11, 504 ]3. 69 10, 031 101, 858 10. 15 5, 827 58, 486 10. 04 16, 705 171,938 10.29
August 647 8, 735 13. 50 2,305 23, 105 10. 02 1, 555 15, 609 10. 04 4, 507 47, 449 10. 53

Total .. 2, 040 25, 721 12.61 16, 739 170, 536 10. 19 7,808 78, 389 10. 04 26, 587 274, 646 10. 33

Destruction of salmon in the headicaters .—By some reputable persons considerable

stress is laid on the injurious influence on the abundance of chinook salmon in the

Columbia River of the destruction of fish in the headwaters. Mr. W. H. Barker, of the

firm of George «& Barker, of Astoria; Mr. J. O. Hanthorn, of the firm of J. O. Hanthorn

& Co., of Astoria, and other canners, as well as regular fishermen and sportsmen,

attribute the present relative scarcity partly to the sacrifice in the upper waters, by
white men and Indians, of large quantities of salmon that have run the gauntlet of

the lower river and desei’A^e protection when they have reached their spawning-

grounds. The fish are taken with great facility in the shallow streams constituting

spawning-beds, and the quantities killed some seasons are said to have been enor-

mous. The fish taken in such situations are hardly fit for food, being ‘‘ logy,” diseased,

and emaciated. At times they have been xrsed on the land by Avagon loads. The
improvident red man often cuts out the eggs and dries them, discarding all the

remainder of the fish.

Mr. Barker has observed obstructions placed across narrow streams up which

fish Avere running in September, October, and November, and has known many hun-

dreds of pounds of ripe fish to be shipped from a single point in Idaho to places in

loAAur, Missouri, and other States.

Mr. Hanthorn has known good spawning-grounds to be destroyed by irrigation

ditches, the building of which has so reduced the supply of water in the streams that

the salmon have ceased to resort to them. The irrigation work is also said to

keep otherwise clear streams muddy or “roily,” and thus impair their usefulness as

spawning-beds.

According to the statements of reliable people on the loAver river, blueback salmon

have had their spawning-grounds restricted by the erection of dams at the outlet of

certain lakes in the headwaters of the Columbia. Favorite breeding-grounds for the

small species are now utilized for irrigation purposes, and are said to be dammed
against the entrance of fish.
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Destruction of small salmon .—The statement has from time to time been made in

public print, and the opinion prevails among some i»ersons interested in the fisheries

of the Columbia Kiver, that to the destruction of young Chinook salmon is to be

attributed at least a part of the decline which the industry has undergone. It may
be said, however, that most i)ersons attach very little importance to the taking of

small fish; and the special coinmiftee of the Oregon legislature appointed to investi-

gate the fisheries of the State seemed inclined to fa\ or rather than oppose the capture

of the’small fish found in the Columbia, on the ground that they were stunted hsh,

the multiplication of which tended to impair the quality of the race. The prevalence

of the opinion that all the chinook salmon constituting the runs up to August 1, or

even later, will naturally die after the completion of the spawning process, is sufficient

to outweigh.any compunctions that may be entertained as to the sacrifice of small fish.

In proportion to the extent of the fishery, the catch of chinook salmon too small

for canning is generally nnimportant. During some seasons there is a larger run of

small hsh than during others, and then considerable quantities may be destroyed.

Mr. M. J. Kinney, of Astoria, is authority for the statement that at a seine hshery

above Astoria a great many small chinooks were sacrihced in 1893. Perhaps a third

of the catch of o0,000 pounds consisted of hsh urder 4 or 5 pounds in weight. Some
were brought to Mr. Kinney, who dumped them overboard and refused to take more,

as did other cauuers. Fish of this size are too small to can. Iveference to a table

(p. 252) giving the daily catch of salmon at a seine hshery at Brownsport Sands,

near Pillar Eock, Washington, shows that in the month of August, 1893, 1,990 pounds
of chinook salmon, having an average weight of only 34 pounds each (some neighing

only 14 pounds), were caught and thrown away because there was no sale. Seines

neai’er the mouth of the river are reported not to take a great manj^ small hsh, and
pound nets in the same situation are said to catch very few oi’dinarily, although some
of these small chinooks are thus taken each season. On June 20, at Astoria, a few

Avere seen weigliiug only 2 pounds; these had been obtained in pound nets.

According to the statements of canners, hsherinen, and all other persons con-

nected with the salmon hshery rvho have had opportunity to make observations, the

small chinook salmon in question are all males which, though undeveloped as to

size, are sexually mature. This opinion is based on the following facts and hypotheses

:

(1) That only hsh capable of undergoing the reproductive act enter the river; (2) that

male hsh of this small size are known to have had ripe milt and to liar^e undergone

the spawning process; (3) that no female salmon under 7 poumls in rveight has ever

been taken in the river.

The following remarks on this subject emanate from a report .made to the Oregon
legislature by a special committee appointed to investigate the hsheries of the State:

Parties engaged in either of the different inodes of fisliing named generally insist that that

particular mode of fishing is least injurious to the fish interest of the State; and a great deal of

complaint has been made and many objections have been urged against fishing with traps, wheels,

seines, and similar aiipliauces. The main objection urged against the modes of fishing just enumerated
is that they are detrimental to the fish interest of the State in this way, that they destroy very small

fish (salmon), and by the destruction of the small fish cause a general falling oft’ in the sujiply of

salmon; and it is urged that this mode of fishing is so destructive that it will ultimately cause the

annihilation of the salmon industry" of the Columbia. We have, therefore, undertaken to make a

thorough investigation of that subject, and have done so to the best of our ability, to such an extent

that we feel confident that we have arrived at the proper solution of the question.

The small fish, or salmon, that are caught with the last-named appliances, and which it is claimed
are destroyed by such modes of fishing, consist principally of small chinook salmon, and weigh from
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.3 or 4 to 7 or 8 poumls. They rnu at the same time and with the large, or what wo term the royal

Chinook salmon. The other small fish caught are blueback and a very few small steelheads. The
bliiebacks of the sizes caught are what we consider the average of the run, and of the small steel-

heads that are caught there are too few to be worthy of consideration.

There seems to exist quite a diversity of opinion with regard to the small salmon referred to,

some persons asserting that they are small chiuook, Avhile others insist, on account of the paleness of

the flesh, that they are another and different species, or white salmon. The last claim is made mainly

by persons interested in those inodes of fishing by which small fish are taken. After a thorough

investigation we feel that we can positively assert that those small salmon so taken, not including

bluebacks and steelheads, are small chinook salmon, and we.shall here give our reasons for coming to

that conclusion.

During our investigation up and down the Columbia rye carefully compared those small salmon

with the large salmon, and we found that in every respect, except color of flesli, they had the same

distinguishing characteristics that the large salmon have. We also had hundreds of those small

salmon opened, and every one of them proved to be a male salmon. The smallest female salmon found

by us during all our investigation was one caught near Astoria, which weighed 9t pounds.

The chairman of this committee has had the opportunity of examining into that question for many
j^ears. He has examined hundreds—he could safely say thousands—of those small salmon, and all

that he has ever examined were male except one, and that one weighed pounds, that being the

smallest female salmon ever seen by him, the next smallest being the one seen by tlie committee, and
weighing 94 pounds.

Since 1887, Senator L. T. Barin, the chairman of the committee whose report has

been (inoted, has been ottering $25 for any female chinook salmon weighing 7 xtounds

or less, caught in the nets of the Colombia Eiver fishermen.

Senator Barin has made some interesting observations, which probably throw

light on the stnnted-fish problem, and has communicated the same to me. Some
years ago, on an island at the mouth of the Willamette Eiver, he ascertained that

some blind sloughs, inhabited by catfish, contained numbers of small chinook salmon.

The sloughs had not been overllowed for two years, to the positive knowledge of Mr.

Barin, and the fish must, therefore, have been retained for at least that length of time.

They were much stunted in growth, owing, as the observer supposes, to deficiency of

food. He thinks that every year larger or smaller numbers of parrs are left in blind

sloughs adjacent to the rivers, and are liberated in a dwarfed condition, after one or

two seasons, by the recurrence of freshets similar to those which caused their retention.

In Mr. Barin’s opinion all ax)xmrent]y stunted salmon taken in the river are fish

which have been left in sloughs without sufficient food and other suitable conditions.

An uuexxfiamed fact, however, is that all the small fish appear to be males.

Quality offaU chinoolc salmon .—The canners lay great stress on the poor quality of

fall chinook salmon and the little value they possess for canning. The fish which run

in September and October are healthy-looking and have little suiterficial difference

from tlie spring and summer fish. They are apt to have a somewhat jialer flesh, how-

ever, and the meat is destitute of oil, which is essential to first-quality fish.

While the ordinary fish will sell for $5.25 x>er case of 48 one-pound cans, these

fish can never be sold as No. 1 fish, and have to be diverted to an inferior trade,

not even ranking with good second-class fish. The demand is limited, and their sale

tends to reduce the reputation of the Columbia Eiver salmon. The differences between

the early and late fish when canned are very marked, and maybe appreciated even by

a novice. Natural oil of a rich yellow color will be found in a can of fish taken before

September, while no oil worthy of mention will be found in the late fish. There is no

difference in the size or appearance of the fish, and often little or no difference in the

•color of the fish before or after cooking.
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The opiuion is quite prevalent among the canners and fishermen that the fish

belong to a difl'erent race from the spring and summer fish, being similar to the fall

run in the other rivers of the west coast, in all of which the fall run consists of lean

fish. The opiuion also prevails that tne fish hatched from eggs of the fall run will

return to the river in the fall and be the undesirable fish, and the hope is general that no

attemi)ts will be made to propagate tlie late fish, but that the efforts of fish-culturists

will be centered on the spring and summer broods, which alone are suitable for canning.

Salmon taMng food in fresh wafer .—The opinion and observation of fishermen and

dealers coincide in attributing to the chinook salmon the habit of wholly abstaining

from food after entering the river.

According to the statements of fishermen there is only one locality in that i>art of

the basin of the Columbia River where commercial fishing is carried on where the

Chinook salmon regularly take the baited hook
;
this is at the falls of the Willamette

River, at Oregon City, where anglers use fresh-salmon spawn with great success.

Food consisting of partly digested small fish has repeatedly been observed in the

stomachs of salmon taken at or near the mouth of the river. Unmutilated smelts have

sometimes been seen to fall from the mouths of chinook salmon when the latter were

thrown in a scow or boat. In all such instances, however, the inference is clear that

the food was ingested before the fish left the ocean.

During the month of June the angling at the falls of the Willamette River was
considered unusually fine, and large numbers of chinook salmon were taken. On June

19 the Portland Oregonian contained the following note on the subject:

The salmon fishing at the falls of the Willamette still continues good, and some fine catches have

been made ^yithin the past few days. Mr. L. T. Barin caught 21 on Saturday and A1 Johnson and

Henry Gordon caught over 30. Several others caught from 10 to 20, and in all nearly 100 young chinook

were taken in one day, weighing from 2 to 10 ponnds, and averaging about 5 pounds. For a country

where it is said salmon would not take a hook this is pretty good fishing.

Oil June 23 the writer made a visit to Oregon City, and found that a large number
of fish were then below the falls. The best fishing is from a rocky island lying at

the extreme left of the falls, at the only point where it is possible for the fish to

ascend. In the course of an hour about 15 chinook salmon, mostly of small size, were

taken by a dozen anglers. Most of the fish here caught are under 10 pounds in weight,

but a few weighing from 15 to 25 pounds are also secured.

Fishing is done with jointed rods, fitted with 50 to 100 yards of stout line, one or two
hooks, and a light sinker. The current is very swift and strong, and the line is cast

up under the falls and permitted to drift downstream. From 10 to 25 yards of line are

usually paid out. The only bait used is fresh salmon sjjawn. This is cut into pieces

of the size of a cubic inch, and is placed on the hook as securely as its consistency

will ]iermit. The vivid red color which the spawn naturally has gives fflace to a pale

pinkish or white color after immersion in the water.

Periodicity of run of hluehachs .—A study of the statistics of the salmon fishery of

the Columbia River collected by the U. S. Commissiou of Fish and Fisheries during

the past five or six years discloses an interesting feature of the run of blueback salmon.

The figures show that the fish are much more abundant in the alternate years. Many
of the salinon-canners and fishermen have overlooked this fact, which, when the matter

has been brought to their attention, has been clearly demonstrated by reference to

their records. So far as generalizations may be made from the data at hand, the

F. C. B. 1894—18



274 BULLETIN OF THE UNITED STATES FISH COMMISSION.

relative abundance of bluebacks during any given season may be with certainty

predicted. In this respect the blueback resembles the humpback (0. gorhusclia).

The greatest abundance of the blueback salmon in the Columbia Eiver corresponds

with the even years, The catch in those seasons so far exceeds that during the odd
years as to clearly establish the contention of a biennial run. The following statistical

data, based on the book records of canners and others, show that in 1890 and 1892 the

catch of bluebacks was more than three times larger than in 1889 and 1891. Complete
figures are not available for the years 1893 and 1891, but the information at hand
indicates, and the testimony of the canners and fishermen bears out tlie statement,

that in the former year the run was small, and in the latter was larger than for five or

six years, and probably larger than ever before known.

Statement of the numher of hluebaclc salmon caught on the Columbia Biver from 1889 to 1892, inclusive.

Tears. Niimlier of
fish caught.

1 1889 324, 532
994, 471

287, 826

1, 064, 358

1

18(10

1

1891

1

1892

As a matter of related interest it may be mentioned that the run of bluebacks in

the Fraser Eiver is similar to that in the Columbia in its periodicity, the difference

being that the fish are most abundant in the odd years. An examination of the official

reports of the Canadian Department of Marine and Fisheries shows a well-established

biennial feature of the run. In the year 1893 the run whs extraordinarily large, corre-

sponding with the very small catch in the Columbia, and immediately preceding the

phenomenally large run in the Columbia in 1894. Whether there is anything more

than a mere coincidence in this alternation in the abundance of the fish in these two

great rivers remains to be determined. It is not impossible, however, that the fish

entering these streams belong to the same general body, and that a large run in one

river is more or less at the expense of the other.

Condition of the water as affecting the catch .—As in the case of all river fisheries,

there is in the Columbia a certain relation between the abundance of fish at a given

time and the resulting catch on one hand and the condition of the water on the other.

The following notes are a meager contribution to the subject of the dependence of the

catch on the water. The unprecedentedly high water which prevailed in the Columbia

basin in May and June, 1894, interfered to some extent with fishing with all forms of

a])paratus, although the damage done was much less than was at first anticipated and

reported. The most serious injury resulting from the freshets was done to the wheels

located at the Cascades and The Dalles, rvhere the rise of the water was greatest.

Owing to the expensive character of the wheels the financial losses were very heavy.

Of 19 scow and 8 stationary wheels in operation at the Cascades at the time the

freshets began, 7 of the former and 4 of the latter Avere either entirely lost or seriously

damaged.

Up to June 20, 1894, the reported shortage in the salmon i>ack of the Columbia

Eiver was due almost entirely to the loss of time and apparatus occasioned by the

floods. With the subsidence of the high water the run of bluebacks and Chinooks

became so numerous, and the catch of bluebacks in wheels and pound nets and of
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Chinooks in gill nets was so large, that the shortage was overcome, and the aggregate

season’s pack was much larger than last year.

Trap fishing in Baker Bay and the lower river was somewhat interfered with by
the large amount of driftwood brought down by the freshet. Many of the traps,

especially those on the edge of the channel, became clogged or were torn by brush,

logs, etc. A few stakes were also washed out by the high water. Swift currents and
floating debris also interfered with the setting of gill nets and the hauling of seines.

As is well known, the wheels reipiire a certain amount of high water in order to

do well. At the Cascades it is found that the largest quantities of fish are taken

when the height of the river is 20 to 25 feet above mean low water. Several exiilana-

tious of this circumstance are offered. Some hold that more fish are pronqited to

enter the river Avhen an unusually large volume of fresh water is being poured into

the ocean. Mr. Frank M. Warren, who operates wheels extensively and has had nuich

experience in the matter, attributes the larger catch during high AAmter to the fact

that the nets in the lower river can not take so many fish and that a larger number
are able to reach the wheels. During the prevalence of high Avater the gill nets in

the lower river do not so effectually sweep the bottom, and neAv channels are made on

the sides of the river, up which the fish may pass unmolested. For detailed data

showing the relation between the height of water and the catch in wheels, reference

is made to the table giving the yield of certain wheels at the Cascades.

The clearness or muddiness of the w'ater has an important bearing on the success

of the fishing operations of trap and gill net fishermen. Trap nets always do best

when the water is clear, and gill nets take the most fish Avhen the water is muddy.
It therefore usually hapiien.s that when traps are making large catches the gill nets

are likely to have poor luck. The explanation of these phenomena seems to be as

follows: In muddy water the salmon swim into the gill nets before becoming aware of

the existence or nature of the obstruction; on the other hand the leader of a pound
net, with its fine meshes often occluded by grass and other drift material, acts as a

solid barrier, and when the salmon swim against it they quickly AAuthdraw and move
in other directions. When the Avater is clear, the fish readily see the gill nets at some
distance and do not attempt to go through them, but SAvim along the side of the nets

and go round the ends. In the case of the leaders of traps, the fish act the same Avay

and are led into the nets, the tendency of the salmon being to go into the heart rather

than toward the free ends of the leader, for the reason that the water becomes deeper

in the direction of the pocket.

STURGEON AND THE STURGEON FISHERY.

CALIFORNIA.

The white sturgeon (Acipensef fransmoiitaniis) is one of the most prominent food-

fishes of the State, its edible qualities and economic value being of high rank. The
capture of sturgeon for market is iiractically restricted to San Francisco Bay and the

lower reaches of the Sacramento and San Joaquin rivers. The fish is taken with large-

meshed gill nets, in salmon nets, and Avith set or troll lines provided with unbaited,

barbless hooks. The principal part of the yield is obtained Avith set lines. In 1893,

for the first time, a license was required for the use of sturgeon set lines. A license

fee of $10 was charged to each fisherman.
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Up to the middle of Juue, 60 licenses bad been granted to fishermen, distributed

as follows in four counties

:

Fishing center. County.
N0 . of

fishermen
licensed.

g

5

2

2

5

2

3
9

1

2

2

Cut Off 5

6

3

3

3

4

2

The law by virtue of which these licenses are issued (section 636 of the penal

code) has a limited value so far as the protection of sturgeon is concerned. Its utility

arises from the fact that it enables the State fish commissioners to regulate the size

of the hooks used, to keep a check on this method of fishing, and to secure a small

fund with which to carry out the patrol of the State waters. The commissioners

have no discretion in issuing licenses, and can not regulate the methods, the fishing

season, or the quantity of set lines employed by individual fishermen.

The method of taking sturgeon wdth set lines is generally and justly considered

very destructive and cruel. It probably originated in China and was for many years

extensively practiced by the Chinese fishermen of California. Eecently, however, the

use of set lines by the Chinese has been interdicted.

One of the features of the method which makes it especially harmful is the

destruction of immature fish. Very large quantities of sturgeon only 15 or 18 inches

long are often seen in the markets. The sacrifice of small sturgeon is said, however,

to be unavoidable, as the fish that are snagged by the hooks are injured so severely

that even if liberated alive most of them would soon die.

Eegarding the abundance of sturgeon, it may be stated that while fishermen and
dealers acknowledge that the supply is much less than it was prior to ten years ago,

still the catch during the jnrst four or five years seems to have been about uniform

and appears to be undergoing no reduction.

Sturgeon are usually received at the stalls of the wholesale dealers in a round

condition. The fishermen are paid, however, only for the decapitated and eviscerated

carcass and for the roe. The latter is made into caviar by some of the dealers. The
proportion of the weight of roe and waste parts to the total weight may be judged

from the following figures applying to a large female sturgeon examined in the San
Francisco market June 11, 1894:

Pounds.

Total weight 243

Weight of roe 51

Weight of head and viscera 62

Weight of dressed carcass 130
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Nearly tlie entire catch of sturgeon is consigned to San Francisco, in tlie markets

of which city the fish is constantly found. It is there known by the trade names of

“sturgeon,” “bass,” “white salmon,” and “tenderloin sole.” In restaurants and
hotels sturgeon is commonly served as “ tenderloin sole,” which represents the choicest

cut of the fish.

Small numbers of the green sturgeon (N. medirostris) are caught and find a market

in San Francisco. The-prejudice against this fish is too strong, however, to permit the

sale of jnany, and the price received is less than half that commanded by the white

sturgeon.

THE COLUMBIA RIVER.

The sturgeon utilized in the Columbia is the white sturgeon, the same species

which is taken in California. The green sturgeon is also found there, but, as in Cali-

fornia, is only sparingly eaten, and in most places is totally discarded. The white

sturgeon is found in. the river every month in the year, but it is most numerous in

July and August, when, the-sardiues are. running, and in January and February, when
the smelt are. found in abundance. The sturgeon feeds on these fish. Writing of the

sturgeon of the west coast at a time when its commercial importance in the Columbia

Eiver had not brought it into the prominence it has since had. Dr. Jordan said

:

It reaches a length of 8 or 10 feet or more, and is said to attain a weight of 400 to 500 pounds.

We have seen none of over 150 pounds weight.

The average gross weight of sturgeon taken in the regular sturgeon fishery of the

Columbia is about 150 pounds. Fish weighing 500 pounds and even more are not rare.

In 1892 one weighing 800*pounds was taken off Oak Point, and in the iirevious year

one weighing 818 pounds was caught near Kalama, this being probably the largest

sturgeon ever taken on the west coast.

The history of the sturgeon fishery of the Columbia Eiver is that of most other

streams in which the sturgeon has been assiduously sought. For many years no

attention was paid to the fish and its value was not recognized. It was generally

regarded .as a nuisance by the salmon fishermen, who emphatically expressed their

contempt for such a fish whenever it was caught in the salmon nets by quickly knock-

ing it in the head and throwing it away. The institution of a regular fishery for

sturgeon dates from 1888. During that year some fishing-camps were experimentally

located on the river, and the abundance offish led to the establishment of a permanent

business, contingent on the presence of fish.

Practically the entire catch has been taken with set lines armed with unbaited,

barbed hooks.

Most of the fishing has been done in that part of the river below Kalama, although

it is also carried on as far up as the Cascades. The fishing season extends from the

close of the salmon-iiacking, about August 10, to the opening of the salmon season,

about April 10. The sturgeon fishery thus occupies the attention of the fishermen at

a time when other fishing has been suspended. The inquiries conducted in 1889 and

1892 by Mr. W. A. Wilcox, of this Commission, showed that in the first year of this

fishery (1888) nearly 1,000,OOO' pounds of dressed fresh and pickled sturgeon, valued

at $15,000 to the fishermen, were shipped from points on the river. The business

steadily increased until, by 1892, over 2,900,000 pounds of dressed fish were sold, which,

together with various secondary products (caviar, isinglass, and “bone”), had a value

of over $11,000.
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The sturgeon meat is practically all shipped east, the bulk of it going to Sandusky,

Ohio. The carcasses are cut iuto pieces of convenient size, which are frozen solid and

then loaded into refrigerator cars for transportation. Up to the time of Mr. Wilcox’s

visit ill 1892 the sturgeoji had been found in ample abundauce-for the purposes of the

lirms engaged, but at that time the .fishermen were beginning to experience some diffi-

culty in taking as many fish as formerly. They were obliged to.move from one fishing-

ground to another more frequently than had previously been necessary and they were

compelled to use larger quantities of apparatus in order to keep up the catch. In the

season of 1893-91 there was a very iierceptible decrease in the supply and the fishery

was generally regarded as being on the decline. Uudei-date of February 1.5, 1891, Mr.

C. B. Trescott, who is extensively engaged in sturgeon fishing and shipping, wrote

to the Fish.Oommission as follows, regarding the condition of this industry on the

Columbia Eiver:

Sturgeon lishiug has comiiletely failed on the Coluinhia. There has been no fish caught since last

November to amount to anjThing. At iiresent the entire catch on the* river does not amount to over

1 ton of dressed fish a day, and is growing' less. IVe do not expect to he able to lish.longer than the

15th of March, and what few we get now do not pay for handling. At iiresent we do not have much
faith in the sturgeon business on the Columbia. Usually we have a good run of fish in January or

February, but there, are no fish this year and there is every indication of the fish being caught out.

IVe have thought that we would.have our usual run of sturgeon on the Columbia in January and Feb-

ruaiw. The sturgeon season will begin again on the 15th of August, and if we do not have our usual

run offish then it will prove that the sturgeon fishing is done for here. There is every indication of

the sturgeon business having seen its best days on this coast. The total catch for thistseason has not

been 25 per cent of the catch last season, and what fish were caught were caught in August, Septem-

ber, and October.

Tlie suggestive remarks of Mr. Trescott are iu accord with what might have been

expected as a result of the useless waste of enormous numbers of small fish taken in

wheels, pound nets, and other nets, supplemented in the past five years by the very

active use of set lines, by which verj^ large quantities of spawning fish have been sacri-

ficed. Eegarding the destruction of sturgeon in tvheels in 1888 it was said:

The wheels often take in a day mauj" tons of sturgeon Jess than 50 pounds in weight. Such are

not marketable and are now thrown iuto the river. Their utilization would be a blessing to the

fisherman, for they now help to contaminate the water.—(Eeport on the Fisheries of’the Pacific Coast.

U. S. Fish Commission Eejiort, 1888.)

In an interview with Mr. M. J. Kinney, of Astoria, he made the following remarks
conceruiug sturgeon in the lower river:

In 1893 there was a good supply of sturgeon. The fish sold for.2 cents a pound. The fishermen

as a whole did not do well, however, although the price received was double that of the previous year.

In 1879 the sturgeon were so thick iu Baker Bay that we did not consider it safe, early in the season,

to put our gill nets out. The fish were so numerous and large that they were able to destroy a great

amount of netting. For years every sturgeon taken was mutilated or killed with an ax and thrown
back iuto the water. Theishores of the river would be lined with dead sturgeon, and numbers could

always be seen floating down the river; It is quite different now.

The destruction of small uumarketable sturgeon in trap nets must be extremely

large in the course of a season. The* salmon fisliermen pay little attention to the

sturgeon and have no interest in tlie preservation of the suppljb A salmon trap near

Saud Island, lifted on June. 23, was observed. to contain over 50 sturgeon, none over 2

feet long, aud some only 10 or 12 iuches long, albof wliicb were dumped into the boat

and consequently destroyed. On this occasion only a few salmon were caught, which,

were gaffed out of the net, and it would have been an easy matter to permit the small

sturgeon to escape.
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AVlien tlie large number of salmon traps in tlie lower Golumbia is recalled, and

when tlie larger or smaller quantities of sturgeon caugiit at nearly every lift are taken

into consideration, it may be readily understood that the annual loss must be enormous

and must have had an appreciable influence on the abundance and catch. It is diffi-

cult to avoid the conclusion that the present scarcity of sturgeon of marketable size

in the Columbia Eiver must be at least partly attributable to the destruction of small

fish ill the manner stated, which has been becoming greater each year with the

increase in the traps.

LAMPREYS.

Impiiries regarding the results of the attenqited acclimatization of the eel

[Aufitiilla chrysypa) on this coast are apt to elicit misleading information unless great

care is exercised. In the San Francisco markets one learns that eels are not infre-

quently exposed for sale, and that both salt-water and river fishermen catch them
occasionally, but an examination of the reported eels usually shows them to be

lampreys.*

The only ‘‘eel” of the west coast that attracts the notice of fishermen is the

three-toothed lanqirey {Eniosphenus trUleutatus), which ranges from Monterey to Can-

ada, and ascends all the major streams. It is especially abundant in the Columbia

basin. The San Francisco market steamers fishing paranzellas off Drake Bay are said

to take these “eels” at almost every haul. The lamprey has no commercial value

except in the region of the Columbia River and its tributaries. Here it has the habit

of ascending the streams in large bodies and of clinging to the rocks at falls, where

they are entirely oblivious to the presence of man and may be easily picked off by
hand. They are considered e.xcellent bait for sturgeon, and several hundred barrels

were formerly salted annually for that purpose.

The largest runs of lampreys are often coincident with those of salmon.

At the falls of the Willamette Eiver, near Oregon City, Oreg., on June 23, the

rocks at the particular i^art of the falls where salmon ascend were at times completely

covered with lampreys. In i)laces where the force of the current was least they were

several layers deep, and at a short distance the rocks appeared to be covered with a

profuse growth of keli) or other water plants. A lamprey dislodged by the force of

the current or by an angling rod would often carry half a dozen others with it to

the bottom of the falls. At the sides of the falls, numbers of lampreys had drawn
themselves entirely out of the water to avoid the current or remained hanging from

the rocks with oidy their tails in the water. In the turbid Avater beneath the falls

hundreds of lampreys could be seen trying to get a j)osition on the rocks, some being

those Avhich had been swept from the rocks above, others being new arrivals from the

salt water. This noteworthy run had been in progress for about a Aveek, and was
synchronous AA'ith the movement of chiuook salmon elsewhere alluded to.

It appeared to me that only a very small part of the run could ever surmount
these falls, over Avhich, as has been stated, salmon must haAm passed with the greatest

difficvdty. The bodies of most of them showed the effects of the rough usage receiAmd;

the posterior part of some Avas worn off fully one-fourth the total body length by being

whipped against the surface of the rocks while the head remained fixed
;
and numbers

were seen to lose their hold, fall back in the Avater, and float away apparently dead,

emaciated, and covered with bruises and fungus.

* A few true eels have been taken in California, but they are now very rare aud seldom seen.
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THE SPINY LOBSTER OR CRAWFISH (Panulirus interruptus).

Tins valuable crustacean is regularly exposed for sale iu the markets of San
Francisco and oilier cities of tbe Pacific coast. Its distribution, however, is restricted,

as it is not abundant and not taken in noticeable quantities north of Santa Barbara
County. South of that limit it is extremely numerous and exists in sufficient abun-

dance to supply all present demands.

AVith commendable foresight tlie California fish commissioners have thought the

time miglit come when unrestricted capture of the ‘‘crawfish” would greatly reduce

the production, and have taken measures to avert, as long as may be, a diminution in

the supply. AVhile no laws applicable to the entire State have thus far been enacted,

several counties have, at the solicitation of the fish commissioners, passed local ordi-

nances. The following action by Los Angeles County has also been taken by San Diego
and AAntura counties; other counties interested will soon adopt similar regulations:

Every person Avho, iii the county of Los Angeles, State of California, shall take, catch, or kill, or

sells, exposes or offers for sale, or has in his possession, any lobster or crawfish between the 15th day
of May and the 15th d.ly of .Inp^ of each year, shall he guilty of a misdemeanor.

Every person who, in the county of Los Angeles, State of California, shall at any time buy, sell,

barter, exchange, offer or expose for sale, or have in his possession, any lobster or crawfish of less

than 1 pound in weight, shall be guilty of a misdemeanor.

Tlie purport of the first of these provisions is to secure the protection of the spiny

lobster during tlie period when the eggs carried by the female reach maturity and
liatch. All the female lobsters examined by the writer iu May and June had eggs

attached, and it is evident that the close season stipulated in the ordinance quoted is

the proper one. The eggs are of a brilliant brick- dnst red color, and are much smaller

than the eggs of the true lobster {Astacus americanus) of the east coast, their diameter

being between one-third and one-half that of the latter.

The spiny lobster is caught in a kind of dip net, or drop net, similar to the

apparatus employed for taking crabs. It is baited with fish or meat, lowered into tlie

water from a boat, and raised at intervals. Eegular lobster pots are also employed

at various idaces.

Spiny lobsters are shipped to market alive in sacks holding from 50 to, 75 jiounds,

and are displayed on the counters of the dealers, like lobsters on the east coast.

Considerable numbers are also at times boiled by the dealers and sold in that

condition. AVhen cooked, the spiny lobster acquires the intense red color which iu

the true lobster is so familiar.

Some of the spiny lobsters exposed for sale are very large, and others are

relatively quite small. Examples observed by the writer on June 1, in San Francisco,

weighed as much as pounds, and those weighing 10 pounds can not be rare.

Six-pound and 7-pound individuals are common. The average weight of those sold

in San Francisco is between 3 and 1 pounds.

The spiny lobster appears to be a more active, if not a more intelligent, animal

than the true lobster. It easily moves through the water with greater speed than the

eastern lobster, and it also seems endowed with a faculty for escaping capture that

the Atlantic representative does not possess. Experiments made with the typical pot,

which is so efficacious in the taking of the lobster, have demonstrated that the spiny

lobster is often able to escape from that form of trap. The California Fish Company,

of Los Angeles and San Pedro, had a large number of lobster pots made with vertical

and oblique entrances for tlie capture of s^iiny lobsters to be used for canning purposes

at its factory in San Pedro, but, according to the reports of the company, little success
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attenderl tlieir use. It was stated that the ‘‘crawfish” would enter the pots, eat the

bait, and then depart.

lu the absence of otlier similar crustaceans, the spiny lobster occupies an important

place among the aquatic food animals of the west coast. It is, however, much inferior

to the eastern lobster, the fiesh being coarser and less tender.

TERRAPIN AND TERRAPIN-FISHING.

The question is often asked l)y eastern fishermen and dealers whether the diamond-

back terrapin is found on the Pacific coast, and, if not, whether there is an acceptable

substitute therefor.

The diamond-back terrapin
(
2Ialaclemniijs palustris) does not exist on the west coast,

and the genus is not there represented. The California terrapin {Clidopus marmo-

ratus), the only member of the order which has as yet attained commercial prominence

on the coast, is much inferior to the diamond-back in food value. It inhabits the

rivers and fresh-water ponds west of the Sierras, and its range extends from Mon-
terey to the Canadian border. It prefers warm, sluggish water, and is especially

abundant in California.

The nets used in this fishery are simple, inexpensive fyke nets, although they are

not designated as such anywhere in the State, being called “turtle nets” and “turtle

trails.” The prohibition by the State of the use of set nets of any kind makes this

fishery illegal, but the law was enacted for the purpose of preventing the capt ure of

shad, striped bass, and other desirable fresh-water fish on the spawning-grounds or

in an immature condition, and Avas not intended to limit the turtle fishery. So long,

therefore, as these nets take only terrapin and catfish, carp, chubs, and other similar

species generally regarded as nuisances, the legal question is Avaived.

A fyke examined by me at Sherman Island i)i the San Joaquin Eiver on June 10,

1891, may be described as follows: The framework consisted of 3 light iron hoops of

uniform size, 20 inches in diameter. A short funnel, Avith a horizontal, elliptical opening

about G inches Avide, extended from the first hoop, the aperture being rather nearer

the top than the bottom of the netting. It was held in position by means of cords

running to the second hoop. The size of the mesh is about 2-inch stretch. The net

is kept in position by means of stakes, to which the first hoop and pot are tied, and
also by a stake placed on each side of each hoop ])iercing the netting and driven into

the bottom. The bait is suspended by a cord from the to^A of the second hoop. A
piece of rope attached to either side of the lower part of the first hoop facilitates the

lifting of the net. Value about $1 or $2.

The terrapin are Arnry numerous in the marsliy lands of the Sacramento-San

Joaquin delta and around >San Francisco Bay. As many as 16 to 20 turtles are sometimes

caught in a trap at one lift. Their size is, howcA^er, small as compared with the

diamond-back terrapin of the east coast, and examples over 5 inches in length are not

common, although the species is said to attain a length of 8 inches. They are gener-

ally called “ turtles ” by the fishermen.

IVIuch of the terrapin fishing in California is semiprofessional or incidental to

salmon-fishing, although a feAv persons dcAmte considerable time to the business, and
may be classed as regular “ turtle ” fishermen. The greater part of the catch is

marketed in San Francisco, Avhere the terrapin are exposed for sale throughout the

year. The annual sales in that city are about 1,500 dozen, Avith an average value of

$4 per dozen.
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The conclitious seem excellent for the successful iutroductiou of the dimuoud-back

terraiiiu to the west coast. Tlie extensive salt marshes around San Francisco Bay
and in other places would doiibtless supply a suitable habitat for the animal, whose
high food value would in time bring it into active demand and stimulate cultivation

and a profitable trade,

THE MARKET FISH AND THE FISH TRADE OF SAN FRANCISCO.

There are few cities in the United States in which such a large variety of fresh fish

is found in the markets or in which the supply is so constant as in San Francisco. Not
only is there a varied fish fauna in the immediate vicinity of the city that is utilized

by a large resident fishing population, but the fresh and salt waters of the three coast

States contribute their rich resources to the city’s supply. Over 100 si)ecies may be

seen in the markets during a season, and perhaps half that number may be found at

almost any time. The quantity of fresh fish landed and sold in San Francisco, as

determined by the agents of the Fish Commission, is from 9,000,000 to 12,000,000

pounds annually, worth to dealers from |G00,000 to $800,000.

Among the fishes which are handled in largest quantities in San Francisco are

the salmon, flounders, herring, shad, smelt, sturgeon, suckers, anchovies, cultus-cod,

viviparous perch, and rock-cod, of each of which more than 100,000 pounds are annu-

ally sold.

During the latter part of May and the first of June, when I visited the wholesale

markets regularly, the following fishes Avere observed. The scientific names are

necessary for their proper identification
;
the common names given are those heard

in San Francisco. A few data collected concerning these are added.

FISHES.

Acipeiiser medirostris. Green Sturgeon. Rarely exposed for sale. Brings about half the price of the

white sturgeon.

Acipenser transmontanus. Sturgeon; White Sturgeon. Of constant occurrence in the market. A great

many small fish under 2 feet in length received. The hulk of the sujiply is from the Sacramento

River region.

Ameiurus albidus. Catfish.

Ameiurus nebulosu.s. Catfish. These exotics are almost invariably sent to the market in a dressed

condition; it is only in that state that they meet with any sale. The dealers do not encourage

the shipment of catfish by the fishermen, and the quantities sold are disproportionate to the

abundance of the fish.

Ptychocheilus oregonensis. Pike. This large rein-esentative of the minnow family is sent to the

San Francisco market chiefly from the Sacramento and San Joaquin rivers. The fish is large

enough to be taken in salmon gill nets, but it has such little market value that it receives scant

attention from the salmon fishermen. Fish weighing 4 to 7 pounds were seen. The price is only

2 or 3 cents a q)Ound, and the demand is chiefly among the Chinese.

Cyprinus carpio. Carp. The carp does not rank high as a food-fish in San Francisco, although con-

siderable quantities are annually sold. The local Chinese fishermen catch a part of the suxiply,

the remainder coming from the Sacramento and San Joaquin rivers. The receipts give no idea

of the abundance of the fish, and doubtless the catch could be easily increased fifty times Avere

it required by the trade. The a\"erage price of the carp is about 2 cents a pound.

-Clupea sagax. Sardine. Very few sardines Avere seen, and, as elsewhere stated in this report, the

fish is much less abundant in San Francisco Bay than it was comparatively few years ago.
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Clupea sapidissima. Shad. Very numerous at all times. Found in the markets every mouth in

greater or less ahundance. The supply greatly exceeds the demand, and the price is so low that

the shad becomes availahle even for the impecunious Chinaman. The ilealers are obliged to

restrict the receipts, otherwise the markets would he continually overrun. The prices i>aid hy

the dealers vary from one-half a cent to 4 cents a pound, the average being 2 cents. As fine

shad as are ever seen in the markets of the Eastern States, 'weighing from 4 to 7 pounds, may
now often he bought at retail in San Francisco for 10 to 15 cents. The suirply comes chiefly

from local fishermen in San Francisco Bay and from the Sacramento River.

Stolephorus ringeiis. Anchovy. This was perhaps the most abundant fish in the markets during the

lieriod of my visit.

Oncorhynchus chouicha. Chinook salmon. The sales of fresh salmon in San Francisco amount to

over 3,000,000 pounds annually, the larger part of which quantity consists of chinook salmon

and comes from the waters of California. The fish are most common in the markets during April,

May, and August, but are exposed in all the other months, excejit September, during which

mouth there is a close season, when the salmon receipts are from points outside the State. The
following statement of the quantities of salmon handled by the San Francisco dealers in each

mouth in 1893 and 1894 (to ,Iune 30) has been prepared from the records of the dealers, and has

been furnished by the California Fish Commission, through Mr. John P. Babcock, chief deputy:

Statement of the receipts of California fresh salmon hy the San Francisco dealers.

Months. 1893. 1894.

Pounds.
137, 460

93, 203
139, 401

374, 478

325, 170
70,216
149,217
575, 609

Pounds.
128, 556
103, 801

163, 131
211,552
242, 126

138, 675

249, 753
183, 789
155, 090
135, 455 84, 084

Total 2, 588, 901 1, 071, 925

* Salmon handled by minor dealers, whose monthly receipts can not be shown separately.

Data are available showing for much the larger part of the salmon receipts the sources

whence they came. The Sacramento basin furnishes more than two-thirds the quantity handled.

Eel River, in Humboldt County, and the ocean adjacent to Point Reyes also sujtply a consider-

able proportion. The monthly receipts, specified by localities, are shown in the following table

:

Statement for a part of the fresh-salmon receipts in San Francisco, showing in pounds the localities from
which the fish came.

Months.

1893. 1894.

Sac-
ramento
River.

Hum-
boim

County.
Ocean.

All other
rivers.

Total.
Sac- Hum-

raraento boldt
River.

|

County.
Ocean.

All other
rivers.

Total.

January
February
March

Pounds.
20, 708

55, 306
117, 334
346, 053

309, 904
44, 196

17, 382

515, 701

Pounds.
110, 574
33,616
6,150

Pounds. Pounds,
5, 058
1, 189

0, 292
. 1,895

Pounds.
136, 400
90, 111

129, 776
347, 948

310, 636

60, 862
122, 903
544, 773

Pounds.
28, 530

38, 398
129, 191

175, 651

203, 741
120, 146

Pounds.
96, 485
50, 557
11, 265

Pounds. Pounds.

5, 753

13, 031
3,069

Poxinds.
125,015
94, 708

153, 487

178, 720
205, 330
126, 277

672

16, 666

105, 521

29, 072

1,589
6, 131

182, 139

39, 628
47, 946

40, 873
143, 049
99, 303

223, 012
182, 677
147, 249

Total 1, 096, 417 433, 565 151, 931 14, 434 2, 296, 347 695, 657 158, 307 7, 720 21,833 883, 537
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Salmo gairdneri. Steelhead.

Salmo mykiss. Lake Trout. A few seen which had been shipped from Oregon.

Salmo mykiss henshawi. Luke Tahoe Trout. Very common.
Atherinopsis californiensis. Smelt. During my visit this smelt was more or less abundant. It is

pojjnlar and brings a good price. The specimens examined were in a spawning condition.

Sphyrasna argentea. Barracuda. Reaches San Francisco from points south of that city, the hulk
of the supply coming from the extreme southern part of the State.

Scomber colias. Mackerel. This fish, the bull's-eye or chub mackerel of the east coast, has great

food value in San Francisco and always meets with ready sale. No large quantities were seen,

hut several boxes full were observed on a number of occasions between June 6 and 13. The fish

weighs about 3 pounds, and sells in the markets at 10 to 20 cents a pound.

Sarda chilensis. Bonito. Weighs 10 to 15 pounds. Comes chiefly from the south.

Trachurus picturatus. Horse-mackerel

.

Not uncommon.

Orcyiius alalonga. Tunny. A few oljserved that weighed 20 or 25 pounds.

Archoplites iiiterruptus. Perch. One of the best fresh-water food-fishes of the coast. Its abundance
has greatly decreased of late, and the price keeps correspondingly high, averaging more than
double that of the chinook salmon. The greater part of the suj)pl3’’ comes from the Sacramento
River.

ROCCU.S lineatus. Strijjed Bass. The most common name by which this fish is known on the east

coast, viz, rockflsh or rock, is fortuuateljmiever used in California, the designation rockfish being

reserved for various species of Sehastichthys. The striped bass is found in the city markets at all

seasons; in fact, there is not a day in the year when it may not be looked for. The average

weightislO pounds, although agreatmanysmallerfishare sold. In 1890 the board of supervisors

of San Francisco Countj' passed an ordinance making it unlawful to buy, sell, or have in pos-

session any striped bass weighing less than 8 pounds. In 1891 the ordinance was amended
reducing the minimum weight to 3 pounds.

Seriphns politns. Eingfish. A few seen everj^ day, but no large quantities observed. The hulk of

the receipts comes later in the summer.

Embiotocidae. Perch; Salt-water Perch. Numerous species of this interesting family were seen in the

markets dail^y, the most abundant being Ditrema jacksoni, the black surf-fish, and Hysterocarinig

traski, the “perch” of the fresh-water streams of this region. The boxes in which these fish

are kept in the markets and the stalls on w'hich they are exposed were littered with the

young.

Hexagrammus decagramnius. Sea Trout; Bock Trout. Common.
Ophiodon elongatus. Codfish. Even at this late day there are many San Franciscans who believe

the true cod is found in the waters immediately adjacent to the Golden Gate, and this fish, the

cultus-cod, is sold bj' no other name than codfish in the markets of California. Indeed, I was

approached by at least one dealer who wished me to state that the fish he had on his stall was a

geinrine cod. The fish is found in San Francisco Bay and in the adjacent sea at all times. Exam-
ples weighing 10 to 20 pounds were observed.

Sebastichthys, species. Bockfish ; Bock-cod. The members of this genus are among the most abundant

and important fish found in the markets. The annual sales are considerably over 1,000,000

pounds, the ruling market price being from 6 to 10 cents a pound. Several species of rockfish,

in varying quantities, but usually abundant, were noticed every day. Those positively identified

were the red rockfish (5. ruber), the most abundant species, the black rockfish (S. mystinua), the

orange rockfish {S. jyinniger), and the yellow-tailed rockfish {S. flavidus).

Microgadus proximus. Tomcod. The diminutiveness of the tomcod would naturally be expected

to place it at a great disadvantage among the many large fishes of this coast having recognized

food value. On the coutrarj’, however, the sales are quite large and the prices are good, althoirgh

much less than a few years ago.

Hippoglossus hippoglossus. Halibut. A few are taken by the San Francisco market fishermen, but

the supply is always small and uncertain, and the price commanded by the fish is verj^ high,

running from 10 to 25 cents a pound. This condition of affairs offers a good opportunity for

the establishment of a halibut fishery out of San Francisco, and it seems probable that a very

remunerative fishery might in time be built up. In the early part of June, 1894, a vessel reached

San Francisco from the banks off the northern coast with 75,000 pounds of fresh halibut.
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The result of this venture is thus described iu the Examiner of June 10

:

“The fish war which has been agitating the local fishermen for the jjast ten days is now over
for the present. Capt. D. Johnst)n, of the schooner Elwood, who came down from the northern
waters Avith a cargo of halibut, has sold out, and it will be five or six weeks before lie Avill be
back with another load. When the Elwood's cargo arrived halibut was retailing at 25 cents a
pound, and it was scarce at that. Captain Johnson offered to sell all his fish to the Fishermen’s
Union at a very small ]u-ice, but they Avoiild not accept it, and the captain opened up a fish
market on the deck of the schooner, selling retail at 5 cents a pound. He kept two men busy
cutting up the fish for customers, and iu five days the whole cargo of 75,000 ]>ouuds was sold.
When the Italian fishermen heard the Elwood was coming with a cargo of halibut they informed
the customs officials that the schooner was coming down the coast with opium. That informa-
tion was sent to the sound, and when the Elwood was'passing Cape Flattery a revenue cutter
overhauled her, but only fish and ice Avere found on board. AVlien the A'essel tied up at the dock
the health inspectors were informed that she had a.cargo of rotten fish, and an inspector Avas
sent to her at once, but he bought the largest fish he could find and took it home for his own
table. None of the fish-dealers dared handle the halibut for fear of being boycotted by the
local men, and Captain Johnson Avas forced to open a market or throAV the fish overboard.
“As soon as he began to sell the local men got into their boats and every net.in San Francisco

was set for fish. They hoped to make a good catch and glut the market, but luck Avas against
them and they returned almost empty. There Avas consequently a big demand for halibut, and
noAV the schooner is cleared of her cargo. The local fishermen say that another cargo shall not
be sold in San lYancisco.”

Paralichthys californicus. Halihut. Commonly sold under the name of halibut.

Psettichthys melanostictus. Sole. Only a few seen.

Pleuronectes stellatus. Flounder. This was the most abundant and constant llmrnder in the

markets. Enormous quantities Avere observed only 6 or 7 inches long. The largest weighed
about 15 pounds. Much the largest part of the flatfishes which reach the San Francisco

markets is caught by steam vessels fishing with paranzellas oft’ the mouth of Drake Bay.

Ill addition to fisli proper, a very extensive trade is done in other fishery products

iu the San Francisco markets. In fact, the value of the mollusks, crustaceans, and
reptiles which enter into the fish trade of the city is greater than that of the fish.

The followiug products, which constitute all the principal economic aquatic objects

additional to fish, were observed in the markets iu greater or less abundance:

MOLLUSKS.

Ommastrephes tryoni. Squid. Consumed chiefly by the Chinese, although also eaten by natives of

southern Europe. On one occasion a Portuguese woman was seen to take a small fresh squid

from a counter, bite off its head, and devour it with apparent gusto!

Octopus punctatus. Octopus; Devil-fish. Usually exijosed for sale by suspending from hooks in the

stalls or at the doors of markets. Eaten by Chinese.

Ostrearufa. Native Oyster ; California Oyster. Sells for $3 to $4 per bushel. The flavor is “ coppery,”

and the oyster can not be relished by one not accustomed to it.

Ostrea virginica. Eastern Oyster. The annual sales are over 100,000 bushels, Aualued at about $4 per

Ijushel. The supply comes from San Francisco Bay, and dejiends Avholly on seed and plants

brought from the East.

Tapes staminea. Hard Clam.

Mya arenaria. Soft Clam.

Modiola capax. Mussel.

CRUSTACEANS.

Cancer magister. This was the only crab seen in the markets. It weighs from 1 to 4 pounds, the

average being 1-J or 2 iiouuds. Next to oysters, it is the most valuable of the iuA'ertebrate prod-

ucts. The annual sales amount to 1,200,000 to 2,000,000 crabs, liaAflug a value of 5 to 7 cents

each. The supply is largely from San Francisco Bay.

Panulirus intermptus. Crawfish ; Lobster. Reference to the sjAiny lobster will l)e found in a separate

chapter. The name crawfish, by which this is often called, is an unfortunate misnomer.
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Crangon franciscorum. Shrimp. The sales of shrimp in San Francisco are very large, and have
increased of late years. At the present time the sliriinp is, next to the crab, the most V'alnable

crnstacean entering into the city’s supply of water food, and is exceeded in value only by
oysters, soft clams, and crabs. In 1888 Mr. Wilcox found that 290,000 pounds of fresh slirimp,.

worth $23,200, or 8 cents a pound, were sold in the markets; in 1893 Mr. Alexander ascertained

that the receiiits amounted to 825,000 pounds, valued at $41,250, or 5 cents a pound. As is well

known, the shrimii fishery is in the hands of the Chinese, who, in addition to selling large

numbers in a fresh condition, dry and ship to China much larger quantities.

EEPTILES.

Rana pretiosa. Bidlfroy. This animal is figuring more cohspicuously in the San Francisco markets

each year, and already has great commercial value. The ruling price is $3 to $4 per dozen, and
the annual sales amount to between 5,000 and 10,000 dozen.

Clielopus marmoratus. Terrapin. Between 1,000 and 2,000 dozen are sold annually iu San Fran-

cisco, at $3 to $5 per dozen. The supply comes chiefly from the marshy regions at the mouth of
the Sacramento Kiver.

Chelonia virgata. Sea Turtle; Green Turtle. Reaches the San Francisco markets from the. southern

coast and Lower California.

THE PACIFIC WHALE FISHERY.

The principal wlialing port in tlie United States is now San Francisco. Besides

having a nnnierons home fleet, that city is the rendezvous of a large number of New
Bedford vessels. The growth of the whaling industry on the west coast has been due

to the scarcity of whales in the Atlantic and their abnndance iu the North Pacific and

Arctic oceans. Tlie present importance of the whale fishery (jarried on from San
Francisco is largely due to the extensive use of steam vessels, which are considered

essential for the proper prosecution of the business in the more northern latitudes.

The year 1893 was the most successful one in the history of the Pacific whale

fishery. The San Francisco fleet killed and utilized over 350 Avhales, of which 294

were bowheads, a much larger number than had been obtained in any previous year.

The quantity of bone represented by this catch was 404,600 pounds, valued at

$1,246,168; and 6,740 barrels of oil, worth $93,160, were extracted.

The fleet consisted of 46 vessels, of which 20 were sailing craft and 26 were

steamers. Eleven of the sailing vessels took 16 bowhead whales and 9 took none, the

season for this class of vessels thus being a failure.

The year was remarkable for the remote grounds frequented by the steamers, and

the abundance of whales there found. While none of the sailing vessels ventured

east of Point Barrow, owing to the ice and fog, a large part of the steam fleet did so,

going as far as llerschel Island, Cape Bathurst, and Banks Island. Four steamers,

which had wintered at the north of the Mackenzie Eiver, took 94 whales off Cape

Bathurst, where they went in July. Eeturning to the vicinity of Herschel Island,

they were joined by 9 steamers from the west, and this fleet of 13 vessels took 164

whales by the middle of September, 1893. Ten vessels that went to Okhotsk Sea and

Bristol Bay captured 15 whales, 2 obtaining nothing.

The present aspects of whaling in the Pacific are thus referred to by the San

Francisco GaU:

Tbo whale is destineil to disappear from the North Pacific much more speedily than he was driven

from the eastern apx)roaches to the Arctic. The whale fleet sailing out of the port of San Francisco

has this year caught in Arctic regions no less than 353 whales. The product of this season’s catch

would have been represented by about $2,000,000 had prices remained as they were about three years

ago. When one small steamer takes 62 whales in a single season, and a still smaller one kills 64, there



NOTES ON THE FISHERIES OF THE PACIFIC COAST. 287

is a sinking- illustration of what steam is doing for the extermination of the whale in the Pacific.

There will he no restriction. The wliale fishery liy sailing vessels has for some time been unprolilable.

What the sailing craft would not do in a lifetime of years the steam whaler will pretty effectually

accomplish in a very few years.

MINOR NOTES.

A LARGE SKATE.

At Astoria, on June 20, two salmon gill-net fisliermeji brought in a very large

skate, Avhich had become entangled in their net at the mouth of the river. It was
lauded at a cannery, and was said by a number of people who saw it to have been

the largest skate ever lauded in Astoria. Its greatest width was 5 feet, its total

length was a little over 0 feet, and its weight was 150 pounds. A Chinese salmon-

dresser was engaged to open the hsh; its alimentary tract was found to contain a

number of crabs (Cddccr magister), some of which were almost whole. The Chinese
cannery hands watched the evisceration of the skate very intently, and when the

opportunity came hastily madejoft with the intestines, which are, by them, considered

a great delicacy. From a sketch made of this skate and an examination of the teeth

the specimen has since been identihed as the big skate (Raia cooperi Girard). It is

the largest reiiresentative of the genus on the Pacific coast, and is said by Jordan

& Gilbert to have an egg case nearly a foot in length. According to those authorities,

it is abundant from Monterey to Sitka.

FISH IN LOS ANGELES MARKET.

At Los Angeles, on June 5, the following meager representatives of the rich lish

fauna of the coast of Los Angeles County were seen in the market, which is supplied

by the fishermen of San Pedro

:

Seriola dorsali.s. Yellow-tail. One fish weighing 25 pounds.

Orcynus alalonga. Albacore. One 'weighing 25 pounds.

Sarda chilensis. Bonito. Two having weight of 8 pounds each.

Haliclioeres semicinctus. Kelpjisk. Several weighing about a pound each.

Sebastichthys, species. BoeJefish. A number of these fish, belonging to several species, were on sale.

Leptocottus*armatu.s. Sculpin. A few.

Paraliclithys californicus. Halibut. Several.

Oncorhyncliu.s cliouicha. Salmon. A few from San Francisco.

Microgadus proximus. Tomcod. Common.

Some anchovies (/S'toicp/mrn.s rmpcibs-) prepared as “ Eussian sardines” were also

seen.

FRESII-WATER CRAWFISH.

The business of takiug crawfish for market is of very recent origin, and their utili-

zation is as yet limited. Several species of the genus Pofamohms are Ibuud in the west

coast States, but they are taken only in a few localities. They may be seen exfiosed

for sale in San Francisco and Portland. They are especially numerous in the sloughs

of the Columbia and Willamette rivers, from which the greater part of the supply is

now drawn, although they occur in great abundance in suitable situations throughout

this region. On June 18 several hundred remarkably large and fine-looking crawfish

were seen at a fish-stand in Portland. Some were somewhat over 0 inches in body
length.
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The Oregonian of June 19 stated iii regard to tbe crawfisli trade of that city:

The first shipment of hig crawfish from down the river was received here yesterday, and some

of them were whoppers, at least 6 inches in length. They look more like young lobsters than ordi-

nary crawfish. There is quite a demand for these crustaceans, now that the Americans have begun
to learn what the French and Germans have long known—that they are delicacies. There is no end
of them in the Columbia and Willamette, where they grow to large size, and smaller ones are found
in nearly every stream in the State. Quite a business is done by several persons in shipping cooked
and spiced crawfish to'San Francisco, where there is a great demand for them, and they are now found
regularly on the bill of fare at a number of restaurants. It is not likely that there will ever be so

many millions of dollars in the crawfish fishery as in the salmon, or even in the sturgeon and shad,

but it can be made to yield a profit to many fishermen.

Mr. A. B. Alexander, of the Fish Commission steamer Alhatross, found that in

1893 the quantity of crawfish received hy Portland dealers was 25,000 dozen, with a

value to the fishermen of $3,000, or 1 cent each.

FISHES OF MONTEREY BAY AND VICINITY.

The mounted collection of fishes of Mr. B. C. Winston, of Pacific Grove, has
already been referred to. The collection is interesting in that it is a fair represen tation

of the fish fauna of a definite part of the coast, being made up from specimens drawn
almost exclusively from the immediate vicinity of Monterey; that is, from Monterey

Bay and the adjacent ocean. Mr. Winston has courteously supplied a list of the fishes,

which discloses some interesting species and seems worthy of presentation.

PoUstotrema stonti. Hagfish.

Mepti'anchias maouJatus. Seveu-gilled .shark.

Catalus uter. Puffy shark.

Tfialds semifasciatus. Leopard shark.

Carcliarinus glauciis. Blue shark.

AJopias vulpes. Thresher shark.

Lamna cornuhica. Mackerel shark.

Sqtialua acantluas. Dog shark.

Jlliinobalus productus. Shovel-nose shark.

liaia iiwrnaia. Skate.

Paia stellulata. Ska.te.

Myliohaiis caufornicus. Stingray.

Aleqddosaurus borealis. Lance-fish. Rare.

Synodus lucioceps. Lizard-fish.

Exoccchis californicus. Flying-fish.

Siphosfoma californiense. Pipefish.

Hippocampus inyens. Sea-horse. Rare.

Sphyrwna aryeniea. Barracuda.

Scomber colias. Mackerel.

Sarda chilensis. Skipjack.

Trachurus picturatus. Horse mackerel.

Seriola dorsalis. Yellow-tail.

Girella nigricans. Kingfish.

Ditrema laterale. Blue perch.

. Surf-fish.

Caulolatilus princeps. Whiteilsh.

Hexagrammns decagrammus. Sea trout.

Ophiodon elongaius. California cod.

Anoplopoma fimbria. Black cod.

Sehastodes qjaucispinis. Boccaccio

Sebastichtliys flaridus. Yellow-tailed rockfish.

miniatus. Rasher.

ruber. Red rockfish. Very rare.

constcUatus. Spotted corsair.

nialiger.

nebulosus. Garrupa.

serriceps. Treefish. Not common.
nigrocinctus. Black-banded rockfish.

One specimen.

goodei.

Sebastolobus alascanus. Alaska rock-cod. Very
rare. Two specimens.

Icelinus quadriseriaUis. Scufiiin.

Enophrys bison. Scorj>ion-fish.

NauticMhys oculofasciatus. Sculpin. Four speci-

mens.

Bhampliocoitus richardsoni. Ramfish.

Porichthys margarUaius. Midshipman.

Neoclinus satiricus. Batfish. Rare.

CVtuus evides. Blenuy.

Xqdiister mucosus. Blenny.

Cebedichthys marmoratus. Crested blenny.

Anarrichthys ocellatus. Wolf-fish.

Microgadus proximus. Tomcod.

Hippoglossus hippoglossus. Halibut.

Lepidopsctta bilineata. Sole.

Pleuronectes stellatus. Rough-jacket flounder.



19 -FEEDING AND REARING FISHES, PARTICULARLY TROUT, UNDER
DOMESTICATION.

By WILLIAM F. PAGE,
Superintendeiit of Uniled States Fish Commission Station at Neosho, Missoiiri.

ARTIFICIAL FOOD.

In tlie summer of 1893 I presented paper at tlie Chicago meeting of the American

Fisheries Society under the title: Plant Yearlings Where Heeded. A jjortiou of the

paper contained a summary of some studies which I had made on feeding and rearing

fishes. The present iiaper is an elaboration of that summary by adding the results

of further .study and investigation.

To the fish-cnlturist striving to improve methods and results the imiiortance of

the question of fish food can scarcely be exaggerated. Aside from the interest on the

cost of the plant and pay of the necessary employes, it is the principal fixed charge,

and in most cases the only item of exiiense capable of reduction, or, what amounts to

the same thing, the most promising field for obtaining better results for the outlay.

I address myself particularly to those fish-culturists who are engaged in rearing

fishes to be sold for food, and to those who see the necessity for planting large fish in

certain waters intended to be stocked. The paper will have little interest for those

who dispose of their fish as fry. To the former class the data, if not the deductions,

must possess some value.

Howhere in the literature of fish-culture obtainable at the general book stores

can the prospective investor find an answer to the natural question, Plow much will

it cost to raise a pound of troutf unless we except the statements made in the

concluding chapter of Domesticated Trout, a part of which was written twenty-two

years ago, and the remainder in 1890, statements A\ddch, I thiiik, Mr. Stone Avould not

care to guai'autee to day.* In 1804 Mr. Francis Francis wrote:

Doubtless some kinds of i'ood agree with them [trout] far better than others. But we know very

little ou this branch of the subject. It is dreamland to us, with very little ascertained waking' reality.

Few experiments of any note have been tried in the feeding of fishes, this being as yet almost untrodden

ground.

This remark is as true to-day as when Avritteu, tldrty years ago, and stands as a

monument to the Avant of progress among American fish-culturists. I say American
fish-culturists, for fortunately the Europeans have progressed in this direction.

Because OA^er tAvo decades ago a fish-cultnrist, groping in the dim light of a closely

shuttered house illuminated by a single bull’s- eye. lantern, killed Ids trout with a diet

of milk curd, and another exjiert, Avith as much (or as little) light in the house and on

* In the Transactions of the American Fisheries Society for 1892, Mr. F. N. Clark ]ireseuts some
calculations ou the cost of raising yearling fish, and in the United States Fish Commission Bulletin
for 1893, page 228, Mr. C. G. Atkins gives some similar data; but neither of them reduce.s the cost to
pounds of fish, without which, for the purposes of this discussion, the data possess little or no value.

289
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tlie subject, killed Ids fry witli tlie yolk of hens’ eggs, the law was laid down, “You
must not use curd or hens’ eggs for fish food,” and these two really valuable articles

Avere placed on the blacklist. Unfortunately, Avith all our vaunt of being the most
advanced of the world’s nations in fish-culture, we are so conservative that it rarely

happens that an article which once finds itself on the list of prohibited foods receives

a second trial. As a matter of fact, one of the best experts in the world to-day, one

who makes the business pay a handsome return ou the money invested. Sir James
Maitland, of Scotland, as far back as 1878 Avas using fifteen dozens of hens’ eggs

daily. Again, one of the State fish commissions west of the Mississippi River depends

largely upon curd as a trout food.* Their work will be shown to compare favorably

with that of other places where these cheap articles are interdicted.

Another article iiroscribed by one of tlie books on fish-culture is to-day almost the

sole food of one of the best-paying private hatcheries in America. These instances

are stated to show that the rules laid down in the text-books are not in all cases reliable,,

having been too frequently drawn from a single illy conducted exxierimeut. Scarcely

any of the writers have anything to say on the really important question, Hoav much
food is required to produce a giA'en resulf? ISTowhere in the English books are data

and rules given which would enable one to calculate with any degree of exactness the

amount of food needed during a given period for a giA^'en number of fish. One impor-

tant use of such knowledge would be the calcidating of a periodic supply of food for

some hatchery situated aAvay from the lines of easy and cheap transportation. Should

the feasibility be demonstrated of the preparation, at the base of cheap supply, of an

artificial food to be preseiwed and shipped in large quantities by freight to otf-lying

hatcheries, the question would naturally arise, Hoat much will be needed during the next

six or twelve months'? The early experimentalists contented themseUes with saying

that such and such things made safe, cheai), and economical foods (in nearly CAmry

case having reference to liver, heart, and lungs of animals), and that such and such

were poisonous to the fish, and quietly ignored the question of definite quantities.

The fact is that there is scarcely an article in the entire gamut from curd to horse-

fle.sh that maj'' not be fed to trout with perfect safety. The questions are, or should

be: What amount per day of a given article will be needed to produce a pound of

trout within a given time? Is this amount of food beneficial or harmful to the correct

or normal dcAmlopment of the fish? If harmful, can it be rendered harmless by the

admixture of other foods? And, finally: Can the -grower for the market find a profit?

In my Chicago paper it was stated

:

There are among fishes, in common with other animals, several dietaries, some followed from a

matter of choice, some from necessity, and others from ignorance on the part of the attendant. They
may, for convenience, he thus classified: First, hare snhsistence diet, merely sustaining life and

resulting m stunted, deformed fish, or starvation; second, healthy diet, promoting normal growth

and deA-elopment
;
third, fattening diet, fitting for hoarfiest marlretahle weight; and, fourth, ormr-

fatteniug diet, causing a temporary or permanent suppression of the functions of the reproductive

organs, a partial or total destruction of the eyes, . and inflammation of the intestines, frequently

resulting in death.

A considerable percentage of American fish-culturists are to-day confining their

stock to the first diet, either in quantity or quality of food, and are yearly producing

stunted or half-staiwed fry which, by courtesy, are called yearlings. Dismayed by
their own early experiences and those of the first experimentalists in feeding fishes,

they have not only stricken article after article from the list of available foods, bnt

* Practical Trout Culture, Dr. Slack, page 123; “Curd is absolutely poisonous.”
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have reduced the quantity below the point of healthy development. One of the early

writers has said, Avith every appearance of correctness, that if the fry are starved in

infancy they become stunted, the bones harden, and afterwards no amount of feeding

will cause them to expand sufficiently to permit of growth. Unquestionably, it is at

this stage in the rearing of Ashes (the earliest feeding of the fry) that the greatest

amount of damage is possible and the most lasting hurt frequently done. It is the

most difficult stage in feeding and rearing, because it is at this iioint that intelligence

and hdelity are needed more tlian at any other time.

In the first feeding of fry it is not irracticable to weigh the fry or their food so as

to instruct tlie caretaker as to the allowance of food; thongh after the fry have been

taking food for some little time it is possible to determine their weight, but it is

scarcely probable that any except the most careful experimentalists Avill ever expend

the time and labor necessary. It is not likely that any better method for this deter-

mination AAull be deAused than that of Mr. Charles G. Atkins, of the U. S. Fish Com-

mission. His method is as follows:

Tlie flsli are first gathered in a line, soft hag net, commonly one made of cheese cloth, and from this,

hanging meam\'hile in the Avater, yet so that the fish can not escape, they are dipped out a few at a

time in a small dipper or cup, counted, and placed in a pail of water or some other receptacle. This

counting is generally -[)reliminary to weighing, and in this case the fish after counting are placed in

another hag net, m Avhioli they are lowered seA’eral hundred at a time into a pail of water, which has.

heen previously weighed, and the increase noted. With care to avoid transferring to the weighing

pail any surplus of water, this is a correct method and A-ery easy and safe for the fish.— ( Bulletin of the'

U- S. Fish Commission, 1893, p.227.)

Mr. Atkims does not stw so, but it would seem that lie must deduct from the

increased Aveight the Aveight of the wet bag net immersed in the weighing pail.

Only judgment, experience, fidelity, and Avatchfnlness on the part of the attendant

charged Avith the feeding will be fonnd to answer at the time Avhen the fi.sh first com-

mence to take food
;
and unless these qualifications are employed the fish are either fed.

to death or starved. Some of the rules for feeding young fry would he laughable if it

were not for the memory of the helplessness of the fish. A rule at one hatchery is tO'

giA-e them all they Avill hold; another acquaintance says keep tiiem hungry all the

time. There are few happy mediums in practice. Years ago the idea Aims dissemi-

nated that any clever youth of ordinary capacity could safely be intrusted with the

care and feeding of fishes. Unfortunately the idea is not yet entirely eradicated.

They are short-sighted managers, blind to the principles of protection of animals from

cruelty, who leave this most important branch of the Avork in the hands of any except

the patient, intelligent, skilled workman.

ISTot all cases of semistaiwation and stunting liaA’e resulted from the causes

mentioned—ignorance or fear on the part of the attendant. Cases have fallen under

my obsei'Amtion where, from Am.rions causes, the desired food, either as to kind or

quality, was not obtainable. Again, some fishes, particularly brook-trout fry, Avill

persistently decline the most dainty and delicately prepared foods. My oath oifiuion

is that when a lot of fry is found acting in this manner the best thing the cnltiirist

can do for himself is to get rid of them at an early day. They will never make fine

fish. * Several reasons have been advanced to account for this peculiarity on the

* In this connection the qnestion pre.seuts itself: May we not from this find a po.ssible reason
why in certain streams, presenting a fair ahnndance of food, we never find trout aboA’e lingerliugs in
size. I, of course, suppose that in nature, as Avell as in artificial fish-cnltnre, there arc cases Avhere
the Amung, from some cause, Avill not eat, and it is more than prohalde that in many lots of fish

hatched naturally a large percentage never find any food, or find it too late to prevent or arrest the
stunting process. Once stunted, ahvays stunted.
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jiavt of certain lots of trout, none of whicli are entirely acceptable. One writer *

asserts that at tlie time of the absorption of the sac the fry rises in search of natural

food, and if he does not find it he is comi3elied to take the artificial food prepared for

biin, and the difficulty of adaiiting his stomach to this food results in a loss which
varies from 50 to 75 per cent.

Another fish-culturist says that they fail to assimilate the artificial food and die.

In passing, I hope to be iiardoued for asking if tlie trout fry in the feeding troughs

offered artificial food when nature demands an aliment, even granting for argument
that they can not always assimilate it, ai’e not in better position to fight the battle of

life than the trout fry in the streams, either hatched or planted there, where they too

frequently find an entire absence of food, for we know that streams are as frequently

barren of natui'al food for trout fry as the streets of cities are barren of food for

cliildren. They live and reach a certain phase of maturity, but the product too often

falls short of expectations.

At one large establishment where the yearling fish have for a number of years

been abnormally small the trouble is thought to be due to prevailing low temiierature

of water. This, in a measure, may be true, for it is a generally accepted opinion that

trout will not readily take their food on cold and cloudy days, and it is not unreasonable

to suppose that the same cause would prevail in water of a constantly low temperature.

My own observations lead me to believe that, outside of the spawning season, properly

trained trout will eat as greedily during a snowstorm as during fair weather.

To Avhatever cause due, it must be admitted by every candid and imiiartial observer

that thousands of trout are annually raised which in size fall short of a commensurate

return for the time, interest, and money expended. I hope to show that a partial

correction is possible by the use of an adequate quantity of proper food. Private

fish-culturists, selling yearling fish at so many dollars per thousand, are more than any

others interested in making this correction. Information is beginning to be dissemi-

nated on this subject, and the purchaser, who a few years since was willing to pay
fancy prices for that most meaningless and illy defined of all salable products—year-

ling trout—is now comnieucmg to ask, “Of what size are the fish It seems to me
that it would be rational and fairer to all parties to establish a weight per thousand

and grade the prices up or down as the weight rose above or fell below the standard.

The importance of making such correction as above suggested is apparent, for if

at times we are stocking streams with stunted fish we are antagonizing one of the

hopes and claims of fish-culture, namely, the improvement of existing species. I

care not how carefullj^ the breeders may be selected, how minutely all the essentials

of impregnating, hatching, and transporting receive attention, the resulting adult

fish will never be of large size and fine quality unless the fry have been properly fed;

and it is probable that if these fry have been stunted their progeny will be stunted.

The progressive and enlightened cattle-breeder looks closely to it that those individuals

which are to perpetuate his herd have received proper feeding and acquired full and
normal development; and if by chance a runt is among the herd, it is set ajiart from

the breeders. For the same reason we should not allow stunted fishes to enter into

the brood stock or into streams.

Against the danger of under feeding there should be little cause to warn the

ciilturist engaged in growing for the market. But because I have known such cases,

" Mr. Herscbel AVliitaker, Trails. American Fislicries Society, 1892, p. 96.
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the warning is distinctly given to the private flsh-cailturist. The greatest draw-

back against raising large trout in a given time (possibly surpassed by an improper

selection of breeders) is an improperly prepared food given in starvation rations to

the fry. ‘‘As the animal is, so to speak, made during its early age, and as during

this period its assimilating organs acQ[uire their strength and their power of absorp-

tion, a young fish which is insufficiently fed not oidy grows very slowly, but will never

become a fine fish.”* Time was, and unfortunately is yet Avith too many, that canni-

balism was the only danger feared from fry on short rations. Cannibalism was a Amry

good bugbear, but the true danger does not lie there, as it is always capable of correc-

tion in a short time.

The discussion of the second ajid third diets mentioned will be x>assed over for

the present and we will proceed to look at some of the ill effects of the fourth, over-

fattening diet, “causing a temporary or permaueiit su])pression of the reproductive

organs, a partial or total destruction of the eyes, and inflammation of the intestines,

frequently resulting in death,” Nearly every fish-culturist of experience has seen

the two latter evils, “pop-eyes” and “ inflamed intestines
;

” Avhilst many have observed,

without knowing the cause, the retardation of the genital organs of the fishes. It

seems fairly probable that the causes known to affect the breeding of other animals

will in like manner influence the breeding of fishes. It is a recognized principle

among stock-breeders that an overrapid accumulation of fat is followed by partial

or total sterility, just as conversely a remoAml of the genital organs is always followed

by a raj)id accumulation of flesh. It would seem that the tAvo i)rocesses are intimately

connected, and that an excess in either direction is at the expense of the other. The
complaint has not infrequently been made: “My fish grew finely, attained a remark-

able growth, and I fully expected a large number of eggs this season, but got very

feAv.” It rarely or never occurs to such complainants that the Avant of eggs was due to

the exceptionally fine growth. I have in mind a hatchery where the growth of brook

trout Avas such that many of them lost their eyes. Eggs Avere obtained in fair rpian-

tity, but they Avere of such low degree of A^itality tliat the season aauis counted a failure.

When these fish Avere marketed their quality was graded low. Afore than tAveuty

years preAuously Dr. Slack had noted a similar occurrence. In his book (Practical

Trout Culture, p. 121) he recounts the following:

A Avealthy geutlemau of a neigliboriiig State coiisti’ucted a well-appointed fish farm, witli \ydll-

stocked ponds. To his surprise, during the sx>aAvuing season hut feAV eggs could he ohtaiue.d and hut

a small percentage of these could he impregnated. AA^e were consulted in regard to the matter, and our

first look at his fishes shoAved us plainly the cause of the trouhle. The fishes were enormous, the

bodies greatly swelled, the whole ca’rity of the abdomen being filled with layers of fat. It appeared

that the proprietor had for over a year fed them twice a day all they could eat, aud the result was, as

might haA'e been esxiected, barren and unhealthy fish.

If ever artificially reared trout sell on a parity with Avild trout—and there is no
reason wby they can not be made to do so—it Avill not be the overfed, pop-eyed, liver-

reeking fisli, whicli Avill produce tlie result. The danger of overfeeding is just as

distinct aud as much to be avoided, as that of underfeeding, though obviously the

evil effects Avill be less lasting and more restricted in results.

Let ns now turn to the second classification, “ healthy diet, promoting normal
groAvth aud development.” By healthy diet I mean not only the proper amount of

food per day, but a food composed of proper constituents. It has been before inti-

' C. RuA'cret-AATittel; II, 8. Fish Commission Bulletin, 1887, p. 210.
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mated that the writers on fish -culture have been vague in dealing with this subject.

A few quotations will serve to make this point clear:

This (juantity varies with the season, the quality, the quantity, and temperature of the Avater, and
other circumstances, and can not be stated definitely.—(Domesticated Trout, Livingston Stone, p. 236.)

Under favorable circumstances 5 pounds of meat food may he considered an equiAUiIeut for a

pound of trout groAvth, with 2 and 3 year olds. For any gdven quantity of 2 or 3 year olds 1 per

cent of their weight may be regarded a.s an .adequate average daily ration the year round. Two and

three year olds Avill double their weight aimiially, and can be made to do so in the six mouths from

May to Se])teiiiber by extra care and feeding.—(Domesticated Trout, p. 265.)

As to the quantity of food necessary for a given number of trout. This is difficult to give

exactly, as it Avill vary with the .size of the fish and the season of the year, more being required in

moderate weather than when it is very liot or cold. For 1,000 three year-olds, about 5 x>ouuds of liver

or lights per day.—(Trout Culture, Seth Green, p. 51.)
*

When six mouths old a bowlful of curd, diluted with water, Avill answer for 1,000 trout fry.

—

(Trout Culture, Seth Green, p. 38.)

Since our stock of fishes attained its present size we haA'e n&rev been able to obtain as large a

supply of food as we would desire
;
yet ^xe find that our stock fishes, weighing in the aggregate about

a ton (2,000 pounds), thriA'e upon 50 pounds of lights a week, fed them in equal proportions on

alternate days. As an average 50,000 young will require, when 6 mouths old and well supplied Avith

maggots, about a pound of chopped heart thrice weekly, though the amount Auiries greatly.—(Practical

Trout Culture, Dr. ,J. II. Slack, jip. 121 and 125.)

The (juaidity of food required is also large (for 2-year-old trout). Three pailfuls of chopped

horse are given daily to pond 15, Avhich yields from 20,000 to 22,000 each season. The food is measured,

not Aveighed, but each pail holds 11 pounds.—(History of HoAvietoun, Sir James Maitland, jip. 73

and 74.)

When trout are raised in ponds of the dimensions I have giA'eu it is evident that little or no

dependeneo is to be placed on natural feed, such as flies and their larvtp. Hence the necessity of

proAdding curds or liver and lungs of animals, at prices that will not cause too great an expenditure

for the Amine of the crop. I have found that the curd from the milk of one cow, which gave 14 quarts,

would feed bountifully 1,000 or 1,200 trout aAmragiug five-eighths or three-iiuarters of a pound, the

smallest being 7 inches long and the largest from 2 to 3 pounds in Aveight.— (American Fish Culture,

Thaddeus Norris, p. 74.)

These quotations, carefully selected as the expressions of the five most generally

read English writers on fish-culture,* show how little definite and accurate information

is recorded on the vital question of what shoidd constitute a proper ration for a given

number of trout. Sometimes the number of fish is stated, sometimes their age, in one

instance the approximate weight is given, and only one English writer has had the

courage to approach scientific accuracy. But, alas ! His formula is made to apply

only to fish 2 and 3 years old. The fry and the fish more than 3 years old are not

provided for.

The amount of food necessary for the maintenance in good health of a given lot of

fish must, as with any other animals, be in direct ratio to their weight, not their age.

* From writers of other nationalities the following quotations may be acceptable:
By experiments M. Lugriu has ascertained that a basin * * * may contain 20.000

young fish from 8 to 12 mouths old, or 3,000 two-year-old trout liaAdng an aA'erage weight of 250 grams
Gb'i, or a little more than one-half pound). These 20,000 young fish, or 3,0C0 trout, consume about
22 pounds of small shrimps per day.—(The Piscicultural establishment at Gremaz, France; by C.

Eaveret-tYattel, Bulletin U. S. Fish Commission, 1887, p. 209 et seq.)

At HoAvietoun it is on the weight (-one-fiftieth of the living weight) that is determined the food
to be given, a method Avhich apj)ears'more scientific and at the same time more practical than that of

feeding them Avithout regard to age or development.—(Notes of M. Desf)res, proprietor of the fish-

cultural establishment at Nanteuil-eu-Valli-e, France.) [I ha\m not been able to find this formula of
one-fiftieth of the living weight anywhere in the History of Ho wietoun, and I suppose that M. Despres
must liaA^e received the information privately. I am fully in accord Avith M. Despres in his criticism

on the value of this formula,]
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To state that 20,000 fish require three buckets of food i>er diem, without stating the

Aveight of the fish, is insufficient.

One of the first things to impress itself upon the attention of the student of this

question is the Avide and almost unaccountable variation in the size and Aveight

ac(iuii'ed by fishes of the same species under different hydrographic and climatologic

conditions. In some instances this Amriation amounts to 700 per cent. Gomiiare the

Aimights of yearling trout raised in Colorado and Missouri. Who Avould say that

1,000 of the Missouri trout should be restricted to the same daily rations as a like

number of like fish in Colorado? ElseAvhere I liaAm said that the Colorado trout could

not consume the allowance of the Ozark (Missouri) trout, and that the Ozark trout

AAmiild stunt or starve on the Colorado alloAvance, Better results aviII be obtained

AA-hen fish-cultiirists realize that fishes must be properly and plentifully fed in their

infancy and that their allowance of food, regardless of age, must be in constantly

ascending ratio Avith their increasing weight.

In the first study of this question I early found the lack of definite data in the

English writings. Correspondence was instituted to ascertain the general practice.

For convenience of comparison and study a condensed tabular statement of the

replies received is here presented

:

Food and growili of irout.

Name and location of
establishment.

Eleva-
tion

above
.sea

level.

Moan
annual
tom-
])era

turo of
water.

Average
daily ra-

tions, in

pounds,
per 1,000
yearling
"trout.

Character of
food.

Natural food
present in

ponds.

Longtli
of aver-
age year-

ling
trout.

Weight per 1,000 average
yearlings, in x^ounds.

1

0

1

!

Ha h'

§

° F. Inches. i

150 50 1. 16 2. 5 to 6

Howietomi, Scotland 300 50 .66 do do 3, 5 No tests made. 10

50 do 50 : 50
200 49 56 do 4 to 10 50 1

50 50

7 GOO 4 do 140 1

0 500 68 70 No 7 to 8 160

500 35-76 130 i

COO 59. 5 2. 5 7 to 10 ’^'250
i

685 40. 5 10 . . do 5 75 80 150
j

80
690 48 .. .do 3. 25 1 15 1 15

Ilia, N. T.
t 20

j

1 15

50 50 7. 5 6 t 90 . . . 1
+ on

4, 660 do 6

1, 100 . 5 do 4.

5

50 50 50
Duluth Station, TJ, S. F. C. 602 do 5 70 80 140

!

80
9. 640 36.3 . 12 10 6

600 14. 3 . 14 do §60 ^80 § 40

2, 300 53 .47 do 4. 5
" 60

ISeo.sho Station, tf. S. F. C. l]041 58 1. 87 ^veg. -J-animT do 5. 5 75 51.8 i

* This weight was for fish 15 mouths old. My experiments in the spring of 1883 demonstrated that rainbow trout increase

their weight enormoLisly in the fourteenth and fifteenth months. In xiroportion to the increase at iN'eosho the Troutdale
(Mammoth Spring) trout, at 1 year old probably weighed 82.27 pounds jier 1,000 fish.

t i^Ir. Annin says; “I have been very careful that my answers have been correct, and not magnified.”

These answers are given as of May 1. I should say that the fish were yeaidings past, and, judging from the length of

the fish, very highly- fed.

^Determined by the weights ofspecimen fish furnished to be cast for the World’s Fair at Chicago. Pish furnished hy
the Neosho station for the same purj>ose ran 390 pounds for brook, 200 imunds for Von Behr, and 140 imunds for rainbow
trout (per 1,000 yearbug fish).
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The difference in locality, elevation above the sea, and mean annual temperature

of the water at tlie hatcheries is quite varied, but not more so than the daily rations

given. As for the results—the weight of the yearling fish—the data as given do not

admit of a too close comparison, some of the fish having been weighed at 10 months

old and others at 15 months old.

H owever, a study of the table does show that tliere is not only a decided lack of

harmony between the practice or methods of feeding followed at the various estab-

lishments, but that some are giving an inadequate quantity of food and others are

feeding far in excess of the needs. For instance : Leadville Station gives but 2 ounces

of animal food per day per 1,000 yearling trout, while the Willow Brook Hatchery,

of the Minnesota Fish Commission, gives eighty times as much to the same number of

fish. The quantity of food used at the Leadville Station is the smallest for which I

have any return, and it is not surprising to find that the fisli grown there are smaller

than at any other hatchery in the United States. The next smallest is the Howie-

toun Fishery, of Scotland, where the ration is but two-thirds of a pound and the

weight of 1,000 yearling fish (Loch Leven trout) but 10 pounds.

When the very small size of the fish produced at Leadville first came under my
notice I was of the opinion that the extreme altitude of the place might in some way
(possibly by reason of the low temperature of the water consequent npiou such great

elevation) be a controlling factor in producing such a slow growth. So firmly was
this idea fixed, that when the returns from the Mexican hatcheries were received I

requested a retesting of the weights. Not only was the weight as first given corrobo-

rated, but a sample of the food used was furnished. In that sample of food, “^mos-

quitte” {Coriza femorata) was found the secret. It was a correct food, unfortunately

at present beyond the reach of American fish-culturists.

Seeing, then, that the laws of the text-books and the general practice are so

variable, vague, and unsatisfactory, let us see what may be determined by analogous

reasoning from the established laws of dietetics for other animals.

Before entering upon this branch of the subject the reader is requested to bear

in mind that fish are cold-blooded and will never need—in fact, would be overburdened

with—as large a proportion of heat-producing foods as are needed by the warm-blooded

animals. Being cold-blooded, they have no body temperature to maintain, and so do

not require in so large a degree the rich hydrates of carbon needed by the warm-

blooded animals. Again, in small ponds, where the very largest per cent of the food

is supplied artificially, the work of the fishes in procuring a livelihood is reduced

to a minimum, and this will also be found a factor in determining the character of the

food to be supplied.

Animals for which laws of dietetics have been established most nearly resembling

the condition of fishes under domestication are cattle and men not at Avork. But no

perTect parallel can be drawn between these classes on account of the body heat to be

maintained on the one hand and its absence on the other. It seems that the average

man, passive or at lighte.st work, requires, according to the Amrious authorities, solid

substances ranging from 20 to 41 ounces per day.* Assuming the average man to

weigh 130 pounds, the aimrage of the alloAcance of the authorities would be 1^ per

cent of the Aveight of the man. I)r. M. G-. Ellzey, formerly professor of agriculture at

* Billings’s National Medical Dictionary, p. xxxix; Flint’s Text-Book Human Physiology, pp. 191,

192; Marshall’s Outlines Physiology, p. 899.
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tlie Virginia Agrionltural and Meclianical College, is my autliority for saying that

‘‘about 1.] per cent dry food substances of the live weight is reckoned good keep for

mature live stock.”

It will be noticed that these allowances are for di-y substances only. In an

attempt to make a comparison between the food allowances for men and cattle and
fishes the liquid substances have purposely been omitted. This is impossible of

calculation for the fishes. It wdll vary constantly with the character of the water,

the soil over which it drains, and the season of the year. It may roughly be assumed

that the sustaining elements of the coffee, tea, milk, etc., entering into the food of the

warm-blooded animals is replaced or compensated for by the insect life present to a

greater or less extent in or over most waters.

A study of the foregoing table and quotations giving the feeding methods followed

at the various fish-cultural establishments shows that the average of the food allowance

is Gi ]>er cent of the w'eight of the trout. Last year I exY>ressed the opinion that this

allowance was in excess of the requirements. This judgment wars possibly hasty,

for it is to be noticed that in every instance the amounts are for wet foods; that is,

for liver, meat, curd, etc., in a more or less moist condition. The limited data at my
command shows that 1 pound of liver contains 24 per cent of dry substance; 1 pound
of horseflesh contains 23 per cent of dry substance, and 1 pound of curd contains 45

per cent of dry substance. From tests I find that 1 pound of mush made from ship-

stuff, or shorts, contains 28 per cent of dry substance. Hence we would have as the

average 2,^- per cent of dry substance given to fish as against 1 J per cent allowed cattle

and men not at work. 1 think it will be admitted that this is too much. Not only is it

contrary to analogy, but the experience of the Neosho Station has proven, to my
satisfaction at least, that it is in excess of all re(piirements. In the year which gave
us the highest degree of satisfaction the food allowance was 3 per cent wet sub-

stances, or 0.75 per cent dry substances. The trout at one year old in that season

attained a length of 0 inches and a weight of 51.8C pounds per 1,000 fish. On page

300 will be found the schedule of the food allowance for these fish during each mouth
of the year reduced to a daily allowance per 1,000 fish.

From the foregoing, and from other observations, I am of the opinion that 1 per

cent of the live weight per day of dry substances will be found ample for trout, and

that an amount much in excess of this would be prejudicial to the development of

the fish. But it must not be supposed that this allowance of any or all substances

will be found to produce the desired result. As before intimated, the contrary will

sometimes happen. Man could exist but a short time on li per cent of his weight on

bread or meat alone. Not only this, but it has been pointed out that all food substances

vary, in the quality of their constituents, with the soil and season. No matter how
perfect the premises and how careful the reasoning, safe laws of dietetics, for man
or fish, will be found to require a great degree of elasticity.

Certain conditions are necessary to make an artificial f)od generally accejttable.

The supply must be convenient and certain; the cost must be such as not to entail

too great an expenditure for the value of the crop of fish; it should be a substance of

easy and rapid preparation, and, above all, the chemical composition, or proportion

of nitrogenous and nonnitrogeiious constituents, should be in accordance with the

requirements of the fishes to be fed. In determining the food to be used at any
hatchery all of these factors must be considered in connection with the conditions of
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tlie local market. The one element of food which has inost generally been found to

till these conditions is lis er. It was iwobably the most fortunate accident in the

history of tish culture that the circumstances of the first three conditions forced the

attention of the early culturists to liver. Its adoption may be viewed in the light of

a lucky accident, for in those days oidy the first tlii'ee conditions were recognized, and
the fourth and most important condition, the proper combination of the elements

with a view to the requirements, was not considered by the fish-culturist. To-day,

unfortunately, it is but slightly understood. In substantiation of the view of the

value of liver the reader is referred to Prof. E. Wolff’s table of percentage of nutritive

substances used as fish food.* From this table it appears that the chemical compo-
sition of liver (and hearts, lungs, and brains of oxen) more nearly approximates that

of insects and their larvm tlmu does any other article of animal substance which has

j’et come into use.

In ISTicklas’s Pond Culture the studj^ otWhe food for carp is detailed fully. ISTick-

las deduces the formula that

—

The most favorable proportion of nutritive substances in car]i food is Nh : Nfr ; : 1 : 0.5 (or 0.6),

and that consequently food containing a good deal of nitrogen is the best and most profitable for caiq).

The most suitable articles for food, therefore, are blood, horseflesh, Ihsli guano, curds, meat dried and
ground fine, refuse from slaughterhouses, etc. All these, however, require to ho mixed with other articles

of food containing less nitrogen, so as to restore the qjroqjer iiroporiion of nntrilire substances. On the whole
the food I'or the carp will have to be mixed very much on the same principle as that for cattle and
other domestic animals.

The italics in this quotation are mine. When it is remembered that Nicklas’s

formula was evolved to apiily to the sluggish and slow-breathing carp, and that the

main subject of this paiier is the active and rapid-breathing trout, the emphasis will

be apparent. The very largest proportion of the nonnitrogenous elements of food

required by the trout (and it will be very much in excess of that needed by the carp)

is for the purpose of I'espiration. It is for this reason that the otherwise excellent

article of liver, when employed alone, has not proven a x>crfect food for trout; and it is

partly from this reason that the Neosho method of mixing a large proportion of uou-

nitrogenous substance with tlie liver has secured such satisfactory results.

If the careless reader is inclined to ask, Why is not a food well adapted to one

kind of fish (carp) equally \vell suited to another (trout)'? I would remind him that

whereas man in the tropics needs but the scantiest quantity of fats and oils the

Eskimo requires 20 pounds of animal food daily.! It would be a serious error to

suppose that the food suited to carp is eqirally suited to trout, or that the food

adapted to trout living in a mean temperature of 55° to 05° would be the best for the

same fish in a mean temperature 30° lower. The very change in the rate of respira-

tion consequent on the change of temperature would, if the feeding was to be done on

the most economical and rational basis, entail a change in the character of the food.

A consideration of these facts led me some years ago to adopt a mode of feeding trout

which has since become known as the “Neosho method.” The following description

of the method of preparing the food and feeding the fish at the Neosho station may
be of interest.

*Die Teichwirthschaft. From tfie Lehrbach der Teicliwirtlischaft, by Carl Nickla.s. Uuited
States Fish Commission Eeport, 1881, p. 167. Translated from the German by Herman .Jacobson.

t Second Voyage for the Discovery of the Northwest Passage (Sir John Eoss).
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FISH FOOD AS PREPARED AND USED AT THE NEOSHO STATION.

The base of the food is composed of a musli made of “shorts/’ or mill middlings.

To this mash, according to the kind of lish to be fed, beef liver is added in varying

])ro])ortions. The mash, iinmixed with liver, is fed to some kinds of fish; mixed with

liver to others, and for some kinds is not employed. For making the mash we rise the

best quality of shorts. The })oor quality will not answer, becarrse, like corn meal, the

mash made from it is too readily solnble ia the water, dividing into liner irarticles

than the iish will eat. To obviate this we have the miller mix from 5 to 10 per cent

of i)Oor Hoar with the shorts when it “rnus poor.” For making the inirsh a large,

25-gallon farm boiler is tilled nearly fall of clean water, which is broaght to the

boiling point. Shorts is then added, about 1 gallon at a time, and thoroughly stirred

in. Care is taken that the shorts does not become lumpy, bat has a chance to cook

in an even pasty mass, otherwise portions would be raw. After enoagh shorts has

been added to bring the mass to a thick mash it is poared off into convenient-sized

pails and allowed to cool. It has been found advantagoons to allow the mash to set

and harden thoronghly in the pails before using. To aid this process in the summer
the pails are placed in the cold running Avater in the hatching troughs. When
thoroughly set, Avell hardened, it is imt so likely to too freely dissoh’e in the ponds.

To each kettlefiil, of 25 gallons capacity, 30 pounds of shorts are used, producing

IGO ponnds of mash. To each kettle of mash, as it is being made, three to four pints

of common salt is added. Whilst the shorts is being added to the boiling water the

mixture requires constant, vigorous stirring. For this purpose we use a wooden
paddle with a handle 4 feet long. Forty-lWe minutes is asiially sufficient time in

which to prepare such a quantity of mash.

Four to live minutes vnll prepare a lO-pound beef liver for oar Avork (except Avheu

feeding jmiing fry), by using a Flo. 22 meat cutter made by the Enterprise Manafac-

turing Conq)any, of Third and Dauphin streets, Philadelphia, Pa. These machines

are provided AA'ith perforated jilates for regulating the size of the cut of meat. The
perforations vary from one-sixteeiith to three-eighths of an inch, being anpile range

from smallest to largest fish, except for very young fry. When trout commence to

feed the liver is run through the one-sixteenth incli plate, and afterAvards is forced

through a line-Avire screen. The screening of the liA^er is kept up until the trout are

large enough to swalloAA" the particles of meat as they come from the machine. This

period Aniries with the development of the fish, the safe period aA’eraging about the

third month of feeding.

The A^ery young trout have never been subjected to thenui.sh diet, though it is not

doubted that they could be induced to eat it, but they are started and kept upon a

inire beef-liver diet until they are thoroughly trained to congregate for their food.

When the fry har’e been on beef liver for about tAvo months we commence to mix in a

little mush, and gradually increase the proportion of mush (and quantity of food) until

by the time they are six months old the mush and liver may be in equal proportions.

After that time the atldition is made freely, so that when the fish are yearlings the

liver may be reduced to a minimum. Exigencies huA'^e arisen making it desirable to

economize on liver. At such times we have not hesitated to put the trout on a diet of

pure mush. They rise to the surface for this food, sometimes meet it in the air, and
rarely or ever alloAv a particle to reach the bottom. That the fish iiroduced by this

diet are normal and healthy is beyond all question, and if evidence is Avanted it is to
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be found in tlie fact tliat theii' progenitors, spawning them at 2 years old, were raised

on the same diet. As yearlings these fish averaged G inches long and 51.8G pounds
to the 1,000 fish.

The adaptability of the stomach of the trout for various foods was tested by the

following experiment which I conducted at Neosho in 1892. On August 9, 1892,

12,000 healthy trout fry, which had up to that time received the same geueral treat-

ment and allowance of food as we usually give, were deprived of all animal or flesh

food. From that time until they were shipped, in February, 1893, not an ounce of

animal food was given them, and it is certain that tlie natural animal food which they

might have obtained was the very least. At the end of the year they averaged 4

inches in length, and an average 1,000 weighed 27.5 pounds. The fish were normal and
healthy, and though under the average for Neosho, they were above the average of at

least two American establishmeids.

The results to be obtaiiied bj^ this method are intimated above and a comparison
of results may be made by referring to the table on page 295„

As to the cost of this method the following table show's the allowance per 1,000

fish from May 1 (about the average time wlien fry are liberated as such) to December
31. I might state tliat at the Neosho Station liver costs 5 cents per pound and mush
one-fourth of a cent per pound. These prices will, of course, vary with the locality.

Daily allowance of food, in. pounds, per 1,000 rainbow trout {Keosbo method and praGtice).

Period of time. Liver. Mush.

BuiingMay . 07 .30
Juiift 1 to 7- . 10 .40
June 8 to 14 .12 .48
June 15 to 21 .15 .60
June 22 to 28 . 17 .68
•June 29 to 30 .20 .80
.July 1 to 5 .20 .80
July 6 to 12 .22 . 88
•J uly 13 to 15 .25 1.00
Jul'y 20 to 26 .27 1.08
July 27 to 31 30 1.20
August 1 to 31 .30 1.20
Se])tember 1 to 30 .35 1.40
October 1 to 31 .JO 1.60
November 1 to 30 .4,1

.
1.80

December 1 to 31 . 5C 2.00

Calculations from the above table show that the food for 1,000 rainbow trout from

May 1 to December 31 (discarding fractious in the totals) amounts to 75 iiounds

of liver and 300 pounds of mush, costing in the aggregate 14.50. The production

for this expenditure averages 50 pounds of trout. The value of this product varies

with the market, and is impossible of calculation for any specified period.

In a short article in the United States Fish Commission Bulletin for 1894, pp. 71

and 72, may be found some additional notes on the feeding and rate of growdh of

trout in their second year at Neosho. By reference to this article it will be seen that

1,500 13-months-old rainbow^ trout made tlie remarkable gain of 241 per cent of their

weight in ninety days at an expenditure of 5 cents for food for each pound of trout

gained. At the end of sixteen mouths these fish were at the best marketable weight,

about one-third of one pound, secured at a cost, for food, of about 7J cents per pound

of fish. This very rapid development of the trout during the latter three months is

not peculiar to Neosho. Sefior Chazari states that the rainbow trout in Mexico attain

a weight of IGO pounds per 1,000 yearlings (
! ),

and that ‘‘their development in the

latter part of the year is very rapid.”
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The tront reared at tlie three hatcheries where the Neosho method of feeding is

followed, uamelj^, Neosho, Mo,, Wytheville, Va., and IMamiaoth Spring’, Ark., are not

surpassed by any in the United States or in Euroi)e. Only at the Mexican hatcheries,

Avhere the cheap labor and peculiar conditions enable them to collect and supply the

natural food in sufficient quantities, are larger trout grown in the same period of time.

In 1893 the method was adopted by Mr. F. N. Clark, superintendent of the Michigan

stations of the U. S. Fish Commission.

Stubborn as are the facts which have been presented, the mixed diet for trout has

been covertly attacked on the ground that trout, from the nature of their teeth, are

carnivorous, and that it is contrary to nature to supply the domesticated trout with

other than a purely flesh diet. If our knowledge of dentition ever reaches any degree

of exactness it will show exceptions to the general law which will refute such idle

talk. It is a fact well known to all careful observers that

—

All our oommou fresh-water fishes eat vegetable matter. All of them seem to be fond of mulberries

and elderberries. Chubs, perch, eels, cats, carp (.suckers) eat all grains and the meal thereof, whether

whole or ground. I believe that all of the rodentia are at times flesh-eaters. Ilerbivora often eat

flesh. Horses, mules, and cattle eat dry fish- scrap freely. In the case of fishes which scarcely chew,

the dentition does not impede a change from one sort of diet to another. The lines which separate

between flesh-eaters and vegetable-feeders are scarcely so hard and fast as are generally thought.—(Dr.

M. G. Ellzey, ex-commissioner of fisheries of Virginia.)

The dentition argument against the mixed diet for domesticated trout is as

reasonable as that of the so-called school of vegetarians, who declare that because our

teeth resemble those of the vegetable-feeding apes more than any other animals our

most appropriate food is the fruits of the earth. I have before stated that the trout

we feed in our ponds are domesticated animals; that tlie jackal and the wolf are

carnivorous, but the domesticated dog sickens and dies when restricted to the only

food acceptable to his ancient progenitors. It is strange and unaccountable that the

average lish-culturist will persist in basing all his arguments for the determination of

the food for fishes under domestication upon the known habits and i)references of the

fish in a wild or natural state. All data relating to the habits and food of fishes in

natux'e are of tlie highest value to the fish-culturist in determining the best conditions

for stocking streams, but they have no direct bearing upon what should constitute

their food under domestication.

Dr. James A. Henshall presented at the twentieth meeting of the American Fish-

eries Society (Washington, D. (J., May, 1891) a paper on The Teeth of Fishes as a

Guide to their Food Habits. In the closing portion of this papier he says:

Thus, l)y observing the character and position of the teeth of fishes we have a sure and certain

indication of the character of their food, that is, of their principal and natural food. Of course,

there will be exceptions, but they only prove the rule. An herbivorous fish will occasionally swallow
animal food, while a carnivorous fish will sometimes swallow vegetable matter. » * * They should

be judged, however, by what they feed on mostly and habitually when situated so that they can

exercise their choice in the matter, for change of environment may involve a change of diet.

The last sentence of this quotation strilces the keynote of a mixed diet for trout

under domestication. Dr. Henshall Avould have come nearer to the facts had he said

that a change of environment (and it is a wide change from nature to domestication)

frequently demands a change of diet.

In Forest and Stream for November 18, 1893, over the signature of Mr. A. N.

Cheney, is the following statement:
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One of oui' best-known flsh-onltnrists told me of liis experience in rearing front for market on
mammal food. He said lie lianled his liver, etc., to the pond in a two-borse wagon, and carried tlie

tront to market in a basket on bis arm.

It is very possible that tliis misguided brother was one of the best-known fish-

culturists, but it is certain that he was not one of the knowing, for, while he was
employing two-horse wagon loads of liver to prodnce basketfuls of tront, otlier fish-

cnltnrists were rearing them on a mixed diet of liver and mush for S cents and 10

cents a pound.

On page 49 of Seth Green’s Trout Culture is the statement that “trout are car-

nivorous, and will not eat vegetables of any kind that we have ever tried.” This

statement, in exactly the same language, is repeated nine years afterwards on page
80 of Fish Hatching and Fish Catcliing, published in 1879 by Mr. Green and Mr.

Eoosevelt, commissioner of lisheries of Hew York. Mr. Green’s efforts in this direc-

tion could not have been verj^ extended. The trout at Heosho are very fond of

crackers (stale oyster crackers), and I have frequently given the fry a treat of boiled

potatoes, forced through a masher (C. F. Henis qtatent, Avhich I regard as superior to

Sir James Maitland’s feeding spoon), boiled rice, pease, and beans.

There is a statement in Mr. Green’s first book (1870) touching the matter of feed-

ing which takes almost the form of prophecy. On page 47 he saj^s:

Trout can be bred to any color by feeding and tbe use of proper ponds, and we believe that in the

future they will be bred to color, shape, flavor, etc., with as imich nicety and certaiutj' as the cattle

fancier breeds his animals.

At the Yivero hatchery, Mexico, the food consists largely of Ganmants, which

are there to be had only in a miry marsh. These impregnate the trout with a peculiar

muddy or marshy taste. To obviate this trouble the shrimp food is suspended some

two mouths before the marketing of the flsh, and nutmeg and ginger is added to the

other articles of food for the i»urpose of imparting an aroma or flavor to the flesh of

the trout. If the American palate objects to the combined flavor of nutmeg and trout

there is reason to believe that the objectionable article might be replaced by some
other flavor more acceptable. It is the writer’s opinion that such a condition as

prophesied by Mr. Green can not be induced by the use of a mammal diet solely; but

Sehor Ohazari has demonstrated the possibility of llavoriug the trout flesh by mixing

vegetable with animal matter.

Should it be urged that trout raised on a mixed diet and intended for stocking

streams would, when liberated, by reason of a iierverted nature and taste, be unfitted

for natural food, I may answer by referring to the difficulty of retaining fowls which

have been hatched from eggs taken from wild nests. In infancy they live, thrive, and

fatten on the farm grains and kitchen scraps of bread and meat. One fine day they

leave for the woods or moors. Is it reasonable to suppose that they die for want of

the diet which served them so well in.iuffincy ? The process of reversion from domes-

tication to nature is always easier than the change from nature to domestication.

Little as is known of the correct rations and best food for fishes under domesti-

cation, there is less known (and from the nature of things it will be more difficult to

determine) of the very important and high-porver factors of range and space in deter-

miiuug the development and rate of growth of fishes. It is well known to every

culturist of experience that these are factors which should not be disregarded, and if

disregarded neither extra feeding nor additional water supply will compensate for

the lacking elements. At first, range and space may seem to involve natural food,
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and it must be admitted that to some extent tliis is so. But it is known that in pools

where tlie natural food is necessarily of a minimum quantity (for if the pool is at all

well stocked it can only be tliat introduced in almost microscopic particles by the

inflowing water) a given number of trout would be outstripped in growth by half the

number on the same rations per thousand lish. This has been ascribed to exercise,

freedom of movement, a larger quantity of oxygen per lish, and various other causes.

Other things being equal, it is certain that the temperature of the water and the

proiiortion of the jiond or pool subject to renewal each minute, or hour, will be found

controlling factors of no small consequence. Of course, tliese elements may be, and

sometimes are, disregarded to the point of asphyxiation, but they are here mentioned

only as they influence development and growth. Tt seems certain that trout raised in

a high temiierature grow more rapidly than those living in colder waters, and it is

more than probable that where the current is very swift too much aliment is demanded
in the work of living. It is true that in the natural home of the trout many line tish

are caught in the swiftest waters. Because primarily they are line lish they are able

to stand the exertion and strain of living in tliis swift water; and so, being in position

to catch and enjoy the abundance of natural food which the current washes down from

the sources of the stream, they become the liner. Again I would warn the reader not

to confound domesticated trout in pools with wild trout in mountain streams. Mr.

Livingston Stone lays stress on cold, sunless water and close confinement as dwarfing

influences on trout, and urges the desirability of an abundance of warm water, range,

and ])lenty of space in growing large trout.

The following notes on the feeding of other species of fish at Neosho may be of

interest:

Blacli Bass.—The black bass {j\lieyo2)terus salmoides) decline a vegetable diet in

any form, and can not be made to eat it. When mush is sometimes mixed with a

considerable quantity of liver they will take it in the mouth, but quickly spit it out.

The same results have attended frequent trials with crackers, bakers’ bread, and dog-

biscuit. Tliej^ seem averse to vegetable diet, no matter how well disguised with a

mixture of meat. I have been unalile to induce them to take artificial food except

liver, and it must be fresh and sweet. Of course, minnows or other fish have not been

tried, the effort being to overcome their natural inclination to eat fish. When the

liver, as it will occasionally in summer, liecomes the least bit tainted the bass refuse

it. Sometimes they decline everything. This peculiarity of the bass is well known to

anglers. * In the Neosho ])onds the liass i-arely eat on nasty, raw days, but on i)retty,

clear days they follow one around the pond, seeming to beg for food. The food of the

young bass was discussed in my paper. The Propagation of the Black Bass in Ponds, f

The Rode Bass {Ainhloplites rapestris).—In the first efforts at Neosho to feed

these fish a small quantity of liver was daily i)ut in their pond, but it is doubtful if

they ever swallowed any of it. Sometimes they would pugnaciously dart out and
take a small piece in the moutli, to immediately spit it out. Formerly every few days

a small quantity of liver was put in their pond to assist in breeding the insect life

which furnishes the largest and most acceptable part of their food. For two years

past no artificial food has been exi)euded on the rock bass. Their pond, of only 9,000

square feet water surtace, is well planted with Potamofieton and Blodea, on which the

smaller Crustacea breed iu such quantities as to support from 10,000 to 12,000 rock

* Book of tlie Black Bass, James A. Hensliall, p. 360. t U. S. F. C. Bulletin, 1893, pp. 229-236.
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bass each year M'ithout the iiitrodvictiou of any other food. Ajjart from any consid-

eration of the value of these lish, they arc the cheapest boarders at the hatcljery.

The Channel Catfish eat the innsh greedily. Itnriug the fall, winter, and early

spring they were dormant, and did not come for their I'ood. Such as was offered them
during this period sank to the bottom and remained unnoticed. At other times of

the year they rose to the surface and ate the innsh ravenously, reminding oneof jiigs.

They are, as is well known among anglers, v ery fond of liver, it being a favorite bait

for them among the negro tishermen of the South. Very larely we mixed a small

amount of liver with their mush*.

The Carj) (f ii<l Us Allies .—The food ibr these fishes has received such excellent treat-

ment at the hands of Mi'. Carl Nicklas that the reader is referred to the translation

of his Pond Culture, to be found in the Eeportof the U. S. Commissioner of Pish and
Fisheries for 1884. But 1 would state that in ponds not overstocked 1 have never

found it necessary to employ any animal diet for this class of fishes, though it is not

to be doubted that the lines of feeding laid down by Mr. Nicklas will produce the

most satisfactory results in securing the best marketable weiglit in the shortest time.

NATURAL FOOD.

The artificial ]iropagation of natural food for fishes reared artihcially has received

the serious consideration of European fish-culturists, and several of them claim to

have reached the solution of the problem and to be now rearing natural food in any
desired quantities at a not extravagant cost. Foremost among these was M. Lugrin,

of France, a description of whose secret process may be found in the frequently

quoted article publislied in the Bulletin of the U. S. Fish Commission for 1887. Tlie

hope was held out last year, in the meeting of the American Fisheries Society, that

the French Government contemiilated purchasing the secret of M. Lugrin and throwing
it open to the public use.

Mr. Thomas Andrews, of England, also has for some time past been engaged in

rearing natural food, but, from my understanding of his letters, his process seems to

consist in allowing the natural food, principally Oammarus and Limnaai, to multiply

naturally in reserve ponds and transfer tlie surplus to the ponds containing lish.

The method of Mr. C. G. Atkins, of the U. S. Fish Commission, can scarcely be

called, in the strict sense of the term, artilicial proiiagatiou of natural food.! I take

it that maggots are in no sense natural food for Salmonidm, and I think that the

method, because of its extreme malodorousness, will never be acceptable to the

attendant or the community in which the work is conducted.

Sefior Ohazari, of Mexico, uses natural food in considerable quantities, which, by
reason of peculiar environments and cheap labor, he is able to collect at the low cost

of 2^- and 3 cents per pound. I understand that he neither breeds the insects after

the style of M. Lugrin nor uses reserve ])onds after that of Mr. Andrews, but relies on

neighboring swamps as a base of supply. The local technical name of the Mexican

food is “ mosquitte,” and in answer to my inquiries Seuor Chazari wrote as follows:

It is a kind of af|uatic insect, being produced in largo quantities in our lakes pertaining to this

district, especially in tliat of Fercoco, and from wbicli considerable quantities .are collected every year,

]nixed with larvie and other aquatic insects. It is utilized extensively as a food for singing birds. It

is a species ofCoriza, the Corizafemorata. It is very rich in “azoid ” principles (as are almost all insects),

and even more than others, and therefore is considered an excellent food for lish. 1 have preferred it,

* U. S. Fish Commission Bulletin, 1883, p. 419; 1884, p. 321 ;
and 1886, p. 137.

t Bulletin of the U. S. Fish Commission, 1893, pp. 221 et seq.
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iu view of these highly estimable qualities, ami because it can bo given to trout without any mechan-
ical preparation, even to the, smallest. Some 20,000 or 30,000 pounds a year are collected. * * * itg

onlj" defect is that it keeps but for a short time. It rots, and is devoured rapidly by other insects

developed in it.

Ill the same letter it is stated that rainbow trout at 1 year old, fed on Goriza,

attain a weight of 160 pounds per 1,000 lish. I know of no other place where

attention is given to the Goriza except the Neosho Station, where it is not used for

the trout but for the pond fishes, black bass, rock bass, etc.

Last year Mr. A. N. Cheney called attention to the methods of the Austrian, Carl

Elder von Scheidlin, who says: * “I, by fidlowing further on the lines of the French-

man, Liigrin, have solved” the question of jiroper food, “ and have tested the solution

as good, cheap, and practically feasible.” Mr. von Scheidlin has proiiosed, through

Mr. Cheney, to make over his method of rearing natural food for use in the United

States, and correspondence is now going on to that end.

Up to the present time the only tangible effort of a European in the direction of

cultivating natural food for fishes which the American fish-cuiturist can take hold of

has not been accomplished by a lish-ciiltiirist, but is the result of investigations and

experiments conducted by Dr. W. Kochs, of the University of Bonn, on the Artificial

Propagation of Minute Crustaceans. The results of this work appeared in Biolog-

isches Centralblatt, October, 1892, and on account of its exceeding value a full trans-

lation is offered on pp. 306-308 of this paper. Occasion is taken to recommend for con-

sideration, particularly of the pond ciilturist, the suggestion of Dr. Kochs to construct

insect-breeding ditches along the banks of the ponds, from which the infusoria and
Crustacea may find their way into the ponds. Observation has fully convinced me of

the value of the hint given by Dr. Kochs of the fondness exhibited by Gammarm for

dry brushwood, and I might state that the same seems true of all woods in which

decay has commenced; Goriza in particular seems to frequent lialf-rotted logs lying in

warm, shallow water, though I believe Oammarus prefers clean running streams. I

have found it most abundant in water of a temperature not unpleasant for drinking.

Translations of portions of reports by M. Chabot-Karlen on the fish-cultural

operations of MM. Durand, Binder, Despres, and other culturists of France are sub-

mitted on pp. 309-311. I would invite attention particularly to M. Durand’s method
of propagating the GycJops^ and I am prepared, from my own observations, to unquali-

fiedly indorse his remarks as to the value of Potamorjeton nnd Nastirrtinm as a shelter

for tlie smaller Crustacea.

As before intimated, little or no systematic attention, except on an experimental

scale, has been given this subject by American fish-cultnrists; the only approach to

the European method f)f which I am aware being that at the private ponds of Mr.

Fairbank, of Illinois, and even there the effort is like that of Mr. Andrews.
One of the objections which has been raised to the employment of natural food

is the time and expense which would be involved in collecting enough for feeding a

large number of fish. To this I make answer: First, be certain how much food jmu
need to produce the best results. A comparison of the values of different foods as

determined by chemical analysis and as exhibited on i>age 295 will show that from 7 to

10 pounds of the artificial food may well be replaced by 1 pound of natural food. I

say well replaced, because if 1 pound will do the work why burden the system with

the useless 9 pounds !

* U. S. Fish Commission Bulletin, 1893, p. 278.

F. C. B. 1894—20
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EXPERIMENTS WITH ARTIFICIAL PROPAGATION OF MINUTE CRUSTACEANS.*

By Dr. W. Kochs, Univirsi/y of Bomt.

Within the last tweutj" years fish-cnlturists have become more and more convinced that tne

knowledge and dissemination of minute crustaceans and other lower animals inhabiting fresh water
are of the greatest benetit to fishing. The growth of the young brood and the faculty of the full-

grown fish to increase under favorable conditions are in the first instance regulated bj" the facility of

obtaining good food, and this regularly and abundantly. Emil Weeger delivered a-n interesting lecture

on this subject at the International Agricultural and Forestry Congress at Vienna in 1890, which
was later published with illustrations showing “ strongly magnified representations of several species

of crustaceans frequently found in the waters of central Europe and insects belonging to the family

of gnats. May flies, and dayllies, all serving as food for fishes.”

At the close of this lecture Victor Burda, fish-culturist of Bielitz, spoke on the same subject

and added, relative to the propagation of fish in large ponds, that these small infusoria were not only

of the greatest importance for salmon-breeding, as stated by Weeger, but also for carp-breeding; it

was a subject which would demand the greatest attention among experts, because it was known ever
since the well-known expert. Director Lusta, had lifted the veil behind which the question of the

nutrition of the carp had been screened for so long a time, that the j)iincipal food of the carps, like

that of the salmon, not only in its earliest stage, but also later, consists of animal life, and he asks

why the artificial breeding methods of the water fauna, as suggested by Weeger, should not be

adoj^ted.

Mr. Burda then continues ainl points out some measures by which the j)ropagator might exert a

beneficial influence upon the growth of this minute water fauna. Starting from the idea, and this

idea is correct, that the minute crustaceans live on infusoria, and that these infusoria again thrive on
plants in the process of decomposition and on animal life, he endeavors to supply the ponds with the-

necessary and appropriate food. He says :

“ The decomposed substance serving as food for the infusoria accumulates on the bottom of the
pond, and is also mechanically distributed in the water, giving it a muddy appearance. The substance
distributed in the water partly originates on the bottom, partly enters the pond with the new influx,

in which case it comes from the soil, near by or far off, according to the condition of land or water.
The more luxuriant and the more fertile the land the richer the ingredients washed into the pond. It

is, therefore, of the greatest importance to have the greatest amount of this muddy influx led into
the pond after a heavy rainfall.”

This IS doubtless correct, but it is also a fact that this acquisition to the pond is gained at the-

expense of the surrounding lands, because they are impoverished by the heavy rainfalls. Of course

considerable values in the shape of organic and inorganic substances wash from the fields into the

brook, from there flow into the rivers, and then into tlie ocean, and so would become lost if they

were not collected in the ponds and subsequently absorbed by the fishes. But a correct pond
propagation must not depend on circumstances; just as a certain quantity and quality of manure
must each j^ear be supplied to the field to produce fair crojis, so the same action must be taken in

regard to the fish ponds. Dr. Kochs tried for a year to catch the crustaceans described on Weeger’s

plates and to breed them in glass vessels holding from 8 to 10 liters (1 liter is equal to 2.113 pints)

for the purpose of investigating their conditions of life. He found them only in puddles, which
received their fertilizing substance from the surrounding land or from animal cadavers. In one case,

in a puddle in a clay pit near Wiuterschlick, he found that dung particles had been washed into the

puddle from an adjoining sloping orchard, where numerous dung heaps were found. The consequence

was a luxurious vegetation and numerous crustaceans in this puddle, while in many other adjacent

puddles hardly anything living could be detected.

It is not essential to catch a great number, because they increase wonderfully. To obtain those

species in a perfect condition, which collect between the water plant.s, he used a pear-shaped pipette

holding 1 liter, having a long and strong, but narrow, neck, and on the other end, in the pear, an

aqierture 1 centimeter wide. When, closing the narrow neck and placing the pear end of the vessel in

the water, the stopper is suddenly removed, the water will rush into the vessel, carrying with it the

small infusoria. It is not possible to catch nearly as many with mull netting, besides the latter is

unserviceable betw'een the water plants, and it is difficult to separate the infusoria from it.

Dr. Kochs has jirepared since .June, 1891, a number of glass vessels as aquaria, in each of which he

placed all kinds of crustaceans. Some he kept at his private residence in the open air and during the-

Translated by H. H. Gerdes from Biologisches Centralblatt, Band xii, pp. 599-606.
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winter in a warm room; others he kept in the Pharmacological Institute in a room not heated, hut not

exposed to frost; others, again, since January, at the Physiological IvaI)oratory for Animals at the

Academy of Toppelsdorf, near Bonn, in a room exposed to all atmospheric changes. (i)ne set of the

aquaria was prepared as called for by Weeger; that is, 10 cubic centimeters of garden soil were

placed on the bottom and soaked with liquid manure; on this was placed mud from the puddles

containing crustaceans, and on this, again, dry leaves of hazelnut and willow trees. The aquarium was
then filled up with water. Some tiliform alg®, iVoJffia, and other small water plants had entered into

the aquarium with the mud. In the course of two weeks there developed in all the aquaria minute

crustaceans (shell insects, flea lobsters, water multipedes, infusoria, green algre), a felted mass of

filiform algre, and a thick cover of Wolffia. The warmer the aquarium the quicker and better was the

development, hut the jilant life seemed to prosper better than the animal life. By catching these

small crustaceans in proper iiijiettes it was shown that the quantity in the aquarium was less than in

running water.

Subsequent exi^eriments jiroved that the majority of the Crustacea were very easily affected by

even the smallest quantity of ammonia, sulphureted hydrogen, or free acids, as also stated by Weeger.

It is clear that only the most favorable conditions for the development of the Crustacea in the aquaria

prei^ared according to Weeger are mentioned. Then comes a xieriod, which passes quickly, develop-

ing a good deal of this animal life. Dr. Kochs tried to accelerate the increase by throwing in small

pieces of meat or dung, sometimes with more or less success, and to raise larger individuals, having

the most success with the water multixiedes.

These exxaeriments soon convinced him that water in which the Crustacea grow well and increase

was too unclean for most fishes; moreover, the Crustacea require warm and more or less stagnant

water, and can, therefore, only he raised in shallow puddles exjaosed to the sun and coutainiug many
water jdants, whereby it is clearly shown that the x>i’ox>agation of infusoria for fish food must bo

entirely sexiarated from the breeding of fishes. When attemx^tiug to breed both in the same vessel,

either the water fauna ijrosper and in that case the fishes can uot live, or vice versa. He ascertained,

also, through special experiments, that the minute Crustacea could hardly live in water most favorable

for the growth of niicroscor>io x)lant life.

MixingO.l liter of nitrate of ammonia, 0.1 liter of bix)hosxihate of potash, anda minute quantity

of iron with the strongly calciferous water from the city hydrant in Bonn, and adding a small

numlier of water |)lants, the water will soon turn strongly green and turbid at a temiierature of

from 10*3 to 12° C. (50° to 51° F.), and becomes slimy on account of the algaj. Daplniia and Cypris

will hardly grow therein.

His aim to first produce, in the xirojaer manner, large quantities of greenish water rich in jilant

life for the sustenance of the Crustacea x>roved a failure. Still it is true that many Crustacea live

on microscopic plants, but the most favorable condition of life does uot tally with that of the jilauts.

The Crustacea are only good in transparent and clear water; all the fine aquaria tested for years

contained large water xilants, hut also always clear water.

Later he experimented as follows :

To make the method to breed Crustacea artificially x>racticable and feasible the material needed
must be easily accessible and cheap. If the breeding is done in simcial recexitacles (reservoirs) it must
be done in such a way that it will be easy to get the infusoria clean when fed to the fishes. The fol-

lowing experiment led him to a procedure which in his opinion will prove successful : Taking two glass

vessels each containing 10 liters of water (21.13 iiints) and adding 100 grams (3.53 ounces avoirdiqjois)

of fresh cow manure without straw in such a way that in one vessel this mannre is evenly distributed,

while in the other these 100 grams of manure are jilaced in a glass cux> and covered by wire netting,

it will soon he observed, esxjecially where the temperature is warm, that a strong decomposition takes
place in the first-mentioned ve.ssel, a thick scum of bacteria is formed, the li([uid turns light-brown
and smells strongly of musk and ammonia. Cypris and JJapIniia may live, and even increase, in this

bad-smelling liquid, if the temperature is not too high, and under the described conditions. On the
other hand, there is hardly any smell in the second A'essel, where the manure is inclosed in the cup.

The gases forming in the manure raise the cup, bottom upward, to the surface of the water, which is

soon covered with a scum consisting of numerous bacteria and infusoria. The outer side of the wall
of this cup, and also the bottom of the large vessel, is soon covered with a whiteslime, also consisting

of bacteria and infusoria. After some time only organisms are developed containing chlorophyl
(green coloring matter of leaves or j)laiits) in large quantities. Daphnia, Cypris, Cyclops, and many
other Crustacea grow finely in such a vessel. The wire netting which prevents the cow manure from
mixing with the water is thickly covered with minute Crustacea searching for food. As the water
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remains nearly clear, it is somewliat easy to catch the animals, and one may so become convinced of

the phenomenal increase.

Under the influence of water and warmth a vast develoijment takes place of those numerous
microorganisms contained in the cow manure which absorb the iTiidigested parts of the manure, and
which serve themselves as food for the Crustacea. The manure gradually disappeared during the

months of May, June, and July. When these Crustacea are fed to small carjt or goldfishes a gradual

transformation of cow dung into fish is accomplished, almost without the help of plants.

The Qammariis pulex has lately frequently been found in large quantities between old bricks and
half-rotten brush wood in the Endenich Brook, near Bonn, without any cells containing chlorophyl

having been found in the water or mud. The water of the brook was muddy, because it contained the

waste and drainage of several adjoining villages. This relatively large crustacean grows splendidly

in an aquarium i^repared with cow dung, as previously described, if a little dry brush wood is added.

Practically, it will be easy to produce this transformation of cow dung into fish, subject to local

conditions. The most advantageous way would seem to be to dig ditches along the banks of the pond
about 1 meter wide and 25 centimeters deep (about 40 inches by 10 inches) connected with the pond

by numerous narrow cuts. Perforated boxes or flower x>ots filled with cow dung are then placed in

these ditches and protected from the rays of the sun. When this shallow water is warmed by the sun

a great quantity of infusoria and Crustacea will develop, which by the rise and fall of the water in

the pond are sucked into it. If the banks of the pond are low, the fertilizing substance will settle

there, thus enlarging the area for the breeding of the Crustacea and forming a feeding-place for the

young fishes.

All these infusoria are especially sensitive to light. The ditches and banks must have old bricks,

brushwood, leaves, etc., for the protection of animal life. A luxuriant growth of water plants,

esiiecially TVolffia, must be prevented, because it absorbs too much nourishment from the water; that

is, the nourishment is collected in the plant in such a shape that it is unserviceable for the purposes

of fish proimgatiou.*

These breeding ditches must, if possible, be dry in winter, so that the frost may easily penetrate.

In that case the winter eggs of the Crustacea, bedded in the mire, will develoii better and more numer-

ously in the spring than when having overwintered in water. It would be very interesting, but very

difficult, to determine the causes of this iieculiar process. Dr. Kochs exposed the mud of several

aquaria in an open box to the sun, to raiu, and to frost by keeping it in the gutter of the roof of his

residence. By putting samples in glass vessels filled with boiled hjulrant water and j)lacing them in

a warm room, there developed within three weeks Cypris, Daplmia, and microscopic wheel animalculfe,

especially JTi/drtbna sea /« aud infusoria. It is certain that the eggs had several times been exposed

to— C. (14° F.). At the end of May several samples of the same, now air-dried mud, were put into

water previously boiled, and in two weeks numerous Crustacea had again developed. By drying a

large quantity of egg-containing mud in the fall, the proper food may easily l)e bred in the sirring and
summer.

It must here be stated that the eggs will not stand a drying over sulphuric or anhydric phosphoric

acid. When that is done they all die, as has often been observed. This is mentioned because it is

frequently asserted that theeggsof the lower animals may live for one or more years in the thoroughly

dried mud puddles. Even mud, cleft and disrupted by the action of the sun, still contains several

parts of water. A total drying up of the eggs, therefore, does not take place in nature.

Dr. Kochs made special experiments with the Helix pomatia, and found that under the usual condi-

tions the moisture of the living animal does not dry up in a year, even in a warm room
;
moreover, as

soon as a dry crust has been formed around it, it loses the moisture only in artificially dried air, but

it dies before all the moisture is absorbed. The poisonous substances forming at the bottom of the

lionds by a slow decomposition of organic substances at such times of the year when there is no frost

are destroyed by the plant life. These infusoria, and also the eggs of the lower animals, are frequently

threatened by an accumulation of those poisonous substances during such times in winter when this

process does not take place. Half-decomposed organic substances are loosened and made spongy by
the frost, and later on easilj^ crumble or dissolve. Only the drying and freezing of the mud, there-

fore, can be recommended.

* I think it pertinent at this point to remark that Dr. Kochs’s warning against allowing a luxuriant
growth of water plants in the ponds has reference to his method of “ transforming cow dung into fish

without the help of plants.” Ordinarily—that is to say, naturally—the vis or fertilizing strength of the
manure would go to making a luxuriant growth of plant life, which in turn would be converted into
the low forms of animal life exhibited in the infusoria and Crustacea.
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REPORT BY M. CHABOT'KARLEN ON THE FISH-CULTURAL OPERATIONS OP M. DURAND,
AT THE SCHOOL OF AGRICULTURE AT BEAUNE.*

The author states that tish-cultaral operations were commenced at tlie School of Agriculture

and Viticulture of Beaune in 1886-87, near tlie Bouzaize, one of the aitluents of the Sadue; that there

were at the time no trout in the vicinity or in the iioighboriug rivers, and that it was necessary to

buy eggs. The first year 12,000 fry wei’e obtained, which were divided into three lots. Two lots of

3,000 each were planted in the Onche and Mnzin: the rest were liberated in the Bonzaize or held in

confinement near the shore and fed on Cyclops and afterwards on GammarHS. The second year 17,000

fry were obtained; the two rivers above named received 6,000, the Vouge but 1,000; 500 were planted

in the Love, and the rest pnt into the Bonzaize, a part at liberty and a part m confinement. At the

present time 18,000 fry are ready to be distributed. In three seasons 47,000 fry have been turned out.

In the Onche, in which the trout were previously unknown, it is now possible to take them
weighing 400 grams (about 14 ounces), those that were put in first being 23 mouths old. M. Brossard,

director of bridges and roads at Bliguy-snr-Ouche, says that numbers of them of this weight can lie

seen in the upper parts of the stream. As to those 1 year old, they have attained a weight of 100 grams

(about 31 ounces). Moreover, natural reproduction will commence next season, and the conditions in

this river are so favorable that its stocking by this method is assured, as the fish will bo in condition

to spawn in December, 1880. In the Mnzin the same results would have been obtained had it not been

for poaching. Nevertheless, in spite of this and of the devices of every kind that were einjiloyed by

the mills along the stream, the trout reappeared in the Mnzin,

More or less similar results were obtained in the Bonzaize. Reared in captivity in receptacles

abundantly provided with aquatic plants, Potamogeion and cress, and fed with Cyclops and a<inatic

larvas of every kind at first, and then with Gammarus, the trout gained in a year an average of 60^

grams (about 2 ounces). At this age they were not able to cope with the large pike that infested

the mill course at the head of the river; this was emptied and the larger ones taken out, only those

of the size of the young trout being permitted to remain. Now, at the age of 23 mouths, a great

number of the trout weigli more than 300 grams (about 101 ounces). The following are the weights

of some taken in the river: First, 365 grams; second, 360 grams; third, 280 grams; average weight,

335 grams (about 111 ounces). So that in a year their weight increased from 601 to 335 grams, a gain

of 2741 grams in twelve months. Natural reproduction may be expected to commence in this river

from December, 1889.

The report also contains observations on the Cyclops (which are presented with a view to furnish-

ing the basis of a method for the rearing of these), the Daphnia, and the Cypris, with some remarks

on the monstrosities found with the eggs of the trout and a statement of prices obtained for trout.

The Cyclops possesses an extraordinary fecundity, and reproduces at a temperature of from 8^ to

10° C. (46° to 50-^ F. about). In winter they seek the bottom and hibernate in some sort, but on

capturing them and placing them in a high 3r temperature their generative organs will be seen to

revive. Thirty-five degrees C. (95° F. ), however, according to our experience, is the highest they

can resist. The best for hatching is between 20° and 25° C. (68° and 77° F. ). At this temperature there

forms on each female every two days two egg-bearing sacs, or external uteri, wherein the eggs are

hatched. At the end of two days these organs become detached and fall to the bottom. The number
of eggs contained in each may be from 16 to 32, but generally the number of young obtained is some-

what less. However, the eggs hatch immediately, and the young Cyclops which issue forth are almost

globular, having but four feet and no tail. At the end of fifteen days they undergo a molting, the

tail appears and other feet form, and fifteen days after—that is, a mouth in all, the Cyclops are mature
and ready to reproduce.

With such fecundity, it can be readily understood how numerous they become. Carbonate of

lime is necessary in the formation of their shell. From the fact that they are found in abundance in

water infused with vegetable matter in decomposition, the water, nevertheless, not contracting the

least odor, it is supposed that thej^ live on infusoria, and that, therefore, the means by which the fish-

cultnrist may have them at his disiiosal is to multiply in his rearing ponds aquatic iilauts. {Potamo-

* The report was published by the National Society of Agriculture of France, June 19, 1889. The
papers in this Appendix were translated by Mr. F. P. Fennell, of the U. S. Fish Commission

;
none of

them have been translated in full, only such portions being presented as apply to the feeding and
rate of growth of the fishes.
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geton crisjms gives the l)est results.) In tins way the Cyclops 'will live and reproduce with the young
fish. By digging in a neighboring field one or more holes into which is introduced a small stream of

water and placing therein the Potumogetons and fountain cress {XasUiriium officinalis'?) (this last

agrees with the Gammarus) a temperature will he obtained at which the Cyclops can propagate m
great numbers; and there wdll be at hand in abundance the best food that can be given to the young
fish. The fish-culturist who possesses clayey land can undertake this without exjiense. In basins so

prepared it will not be long before confervie and vaucherias will be seen to form, which, after a while,

becoming decomposed, will take on a brown tint, and in the midst of which the little creatures wull be

very abundant.

For collecting the Cyclops a simple net is used, similar to that emjiloyed by entomologists. This

lets the w'ater pass and retains a multitude of animalcules, not only Cyclops, but the larvie of gnats,

Uydrachnas, etc., of which the fry are very fond.

The rearing of Daplinia pnilcx and Cypris fnsca was also tried. The Cypris, however, were found

to prey upon the young fish. Having been put in Avith the embryos of the carp, they were often

discovered to the number of two or three fixed upon the back of an alevin devouring it, notwith-

standing the efforts of the poor animal to shako itself free. It was, therefore, necessary to abandon
their use, and wuth regret, because their fecundity is certainly much greater than that of the Cyclops,

and they mature much more quickly. It is believed that this fact is absolutely new in the history of

applied fish-culture.

Finally, attention is called to the great number of monstrosities found among eggs taken from the

trout at Vougeot, at the establishment of M. Peloux. These breeders were reared by M. Peloux and

came from the same parents, and it is asked whether these deformities may not be attributed to

consanguinity.

REPORT BY M. CHABOT-KARLEN ON THE FISH-CULTURAL OPERATIONS OF M. BINDER,

PROFESSOR AT THE SCHOOL OF AGRICULTURE OF SAINT-REMY (HAUTE-SAONE).*

In this paper it is stated that during the three years that fish-cultural oiierations were conducted

at this school 100,000 trout were jilanted in the Lauterne and Moselotte; and that such good results

were obtained in the Lanterne that the young fish could be seen therein as numerous as minnows;

that those 11 months old weighed 8 to 16 grams (0.28 ounce to 0.56 ounce) with a length of 7 to 12

centimeters (2.75 inches to 4.72 inches).

REPORT BY M. CHABOT-KARLEN ON THE NOTES OF M. DESPRES, PROPRIETOR OF THE
FISH-CULTURAL ESTABLISHMENT OF NANTEUIL-EN-VALLEE (CHARENTE).I

This paper has reference to the notes of M. Despres on rearing salinonidie by artificial food. He
says that the development of the embryo especially attracted his attention; that it was between the

third and fourth day before the absorption of the sac that the alevdu rvould become hungry and com-

mence to eat, not seeking its food, but lying in wait for it
;
that six or seven days alter it Avould quit

its hiding-place and attack its prey, snapping at it while in movement in the water. He then enters

into a description of the means to be employed for the protection and feeding of the young, and he

seems to have succeeded in his experiments if, as he says, he is able to guarantee the rearing of 90 per

cent. At Howietouu it is on the weight (one-fiftieth of the liv^ing rveight) that is determined the food

to be given, a method rvhich appears more scientific and at the same time more practical than that of

feeding them without regard to age or development. The choice of food largely depends upon environ-

ment. At Howietoiin molliisks are used to a great extent, while at Nauteiiil brains, blood, and TAmax

satisfactorily replace these shore animals, of which the alevins are verj^ fond.

* Published by the National Society of Agriculture of France, .Tune 30, 1886.

t Presented to the National Society of Agriculture of France, June 30, 1886.
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REPORT BY M. CHABOT-KARLEN ON THE VIEWS OF M. EMILE RIVOIRON ON THE
REARINCx OF TROUT BY NATURAL FOOD.*

M. Rivoiroii says that the youug trout do not take food except Avhen it is moving in the water

;

that they do not go to the bottom. Unless great care is taken, which is not always possible, failure

is certain in the use of artificial food on account of decomposition. Of the natural food M. Rivoiron

prefers the Daplimas. To rear these lie says : Dig near the side of the stream two, four, or six basins,

from 10 to 12 meters (about 32 feet and 9 inches to 39 feet and 5 inches) long, by 2 meters (61- feet)

wide, and It meters (about 5 feet) deeix, according to the number of Daphnias to be produced. Clayey

soil is preferable, as the water with which the basins are filled will not quickly evaporate. In these

there should be placed diu'ing March, at the north end, because the basins should be dug as near as

possible from north to south, one cubic meter (about 1|- cubic yards) of fresh dung (cow dung and
horse dung mixed).

Every day the water should he stirred until it takes on a light-brown color, without, however,

becoming tainted. On this point depends somewhat the success of the microscopic beings that

during the first days of April should be deiiosited there. At a temiierature of 25° C. (77° F.) each of

these will give birth every five days to eight others, which in a few weeks will amount to millions.

They reproduce even at a temperature of 32° C. (about 90° F.), and sustain a temperature of —6° C.

(al)out 21° F.). The least shock will kill them en masse. Under no circumstances should the water

he disturbed, and they should he gathered with the utmost care. This gathering (a sort of skimming)

can be commenced at the end of April and continued until the end of September. It can he done by
means of a strainer, which should be brought gently to the surface. Before being given to the

alevins the Daphnias should be placed in fresh water, in order to rid them of tlie odor with which

they may be imjiregnated; otherwise they will kill the young fish. It is supposed that the ammonia
in the rearing basin is the cause. A basin should never be fished to the bottom, and eight or ten daj^s

should elapse, according as the temperature will have more or less favored the multiplication of the

Crustacea, before recommencing the operation. When giving them to the alevins the same X)recau-

tions should be taken with the Daphnias as when collecting them, and it is essential that they should

be deposited in the water very slowly. A Ixasin of the above dimensions will cost 35 francs, and will

furnish, from April to September, from 170 to 180 kilograms (374 to 396 pounds, avoirdupois) of

Daphnias. An aleviii so fed will weigh at six months 6 grams (0.21 ounce), with a length of 6 centi-

meters (about 2| inches).

* Made to the National Society of Agriculture of France, July 1, 1885.
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^0 -A REPORT UPON INVESTIGATIONS IN THE MAUMEE RIVER BASIN

DURING THE SUMMER OF 1893.

By PHILIP H. KIRSCH,
Commissioner of Fisheriesfor the State of Indiana.

The investigations upon which this report is based were made during tlie summer
of 1893, under the direction of Hon. Marshall McDonald, United States Commissioner

of Fish and Fisheries. A description of each stream and lake examined is given, with

a list of the fishes found in these waters and notes on their characteristics. In prose-

cuting the work the writer had the efficient help of Mr. Charles Beeson, instructor in

Indiana University; Prof. W. S. Blatchley, teacher of biology m the Terre Haute
High School, and, for a short time, Mr. Jesse Harrison, of Columbia City, lud.

In the summer of 1887 Prof. Seth E. Meek, professor of zoology in Arkansas

Agricultural College, made a small collection of fishes in Defiance County, Ohio. The

writer is indebted to him for the use of his unpublished notes.

For aid received in various ways the writer is under special obligations to Prof.

Barton W. Evermann, assistant to the United States Fish Commission.

THE MAUMEE RIVER SYSTEM.

The Maumee Eiver, with its tributaries, drains a tract of country lying in the

northeastern part of Ohio, including parts of the counties of Hillsdale and Lenawee,

on the southern bordei of Michigan, and portions of Steuben, Dekalb, Allen, and

Adams counties, in the northeastern part of Indiana. In all, this water basin embraces

about 7,500 square miles. The country is rolling, but contains no elevations worth

noting. The surface is everywhere composed of glacial drift, but bed rock is exposed in

the channel of the Maumee Eiver and in the lower courses of all its larger tributaries.

The climate in this region is generally mild and considered healthful. According

to the report of the Ohio meteorological bureau, the normal temperature at Toledo,

Ohio, for a period of twenty-two years was 50° F. The highest temperature at the

same place during a period of seven years was 94°, and the lowest during the same
period was —7°. The average annual amount of precipitation (including melted snow)

at Toledo for a iieriod of twenty-two years was 32.03 inches.

The water in the Maumee Eiver and that of its larger tributaries is rather clear,

while that in the smaller streams, on account of their clay channels, is more or less

turbid. The water of all the lakes examined by us is remarkably clear and pure.

Besides a great abundance of the smaller varieties of fishes, all the waters that

were investigated by us were well supplied with the best quality of native game and
food fishes. Crawfish and mussels were found rather common at all points explored

by us in the Maumee Basin. Fresh water shrimps were also taken in several of the

streams. In some localities water snails were found in great numbers. At other

places the banks of the streams contained numerous snail shells. Batrachians and
315
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reptiles were foimd common tlironghout the Maumee Elver basin, and specimens were
noted and secured at nearly all points investigated by us.

The following is a classified list of the waters examined:

Manmee Eiver

:

St. Joseph River

Fish Lake.

Fish Creek.

Big Run.

Indian Lake.

Cedar Lake.

Cedar Creek.

Mill Creek.

St. Marys River.

Gordon Creek.

Maumee River—Continued.

Lost Creek (near Cecil, Ohio).

Ti£6n River.

Devils Lake.

Maniton Beach

Auglaize River.

Sugar Creek.

Lost Creek (near Lima, Ohio).

Blanchard River.

Hoaglin Creek.

Beaver Creek.

THE MAUMEE RIVER.

The Maumee Eiver is formed at the city of Fort Wayne, Ind., by the confluence-

of the St. Joseph and St. Marys rivers. It flows in a general northeast direction for a

distance of 96 miles through Paulding, Defiance, Henry, and Lucas counties, Ohio, and
near its mouth it forms the northwest boundary of Wood County, Ohio. At Toledo it

empties into Lake Erie through Manmee Bay.
According to the Indiana Geological Eeport, 1878, the Maumee Eiver at Fort

Wayne has an elevation above sea level of 737 feet, and at its mouth of 573 feet. The
river has therefore a fall, in its total length of 96 miles, of 164 feet, or 1§ feet per mile.

The Maumee Eiver was examined at the following places:

() Fort Wa^ne, Ind., August 14 and 15: The channel at this place has been

straightened and the old water-course has been filled up with gravel and rubbish that

were washed in by overflows of the river. The bottom is of solid Devonian limestone.

The banks of the channel are about 15 feet high, and are composed of whitish clay.

The water is mostly deep, with but few shoals. Immediately below the city, where the

measurements of the river were taken, the stream is confined in a rocky channel 33

feet wide, and has an average depth of 3 feet and a current of 1.86 feet per second.

Therefore the volume of water conveyed per minute was 82,863 gallons. The temper^

ature at the bottom of this current of water was 76°.

The St. Marys Eiver for some distance up from its mouth has been straightened and

the stream is now confined to a ditch-like channel which is about 40 feet wide. The
channel of the St. Joseph Eiver has a width of about 50 feet. The St. Joseph River

conveys somewhat the larger quantity of water.

() The Maumee Eiver was fished August 16, about 24 miles above Antwerp,.

Ohio. The channel has a width of about 250 feet, and the banks on the sides of the

bottom lands are about 10 feet high. The bottom of the channel is of Devonian

limestone, with numerous loose rocks scattered over it. There are long stretches of

deep water, which are connected by short rocky riffles. Low islands in the river and

low sloping banks are entirely covered with water willow. There are also dense

growths of wrackweed. In water only a few inches deep the rocks as well as the

earth bottom is covered with algie, mostly Spirogyra. Willows and horseweed form

dense thickets along the margins of the stream.

(c) The Maumee Eiver, near Cecil, Ohio: Prof. Seth E. Meek says that the current

at this place is swifter than usual and that the bottom of the river is sandy, or in a

few places rocky.
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[d) The Maumee Eiver was investigated at the State clam, 4 miles below Deflaiice,

Ohio, August 19. Here the river has a width of 000 feet; its bottom is of shale (Devo-

uiau) and free from loose rocks. The rifdes below the dam extend down the river for

half a mile
;
they are well grown over with riverweed, wrackweed, and other water

plants. There is an abundance of algm. The banks of the channel are from 10 to 15

feet high. The surrounding country is decidedly rolling. The dam has a width of

COO feet and is 7 feet high. It is provided with a tishway. Below the dam is good

fishing with hook and line. Black bass, rock bass, calico bass, and redhorse are the

commonest of food-hshes taken. This dam was built by the State of Ohio for a feeder

to the Miami and Erie Canal. The termini of this canal are at Cincinnati and Toledo,

Ohio. At Defiance the canal enters the Maumee Eiver on the south side and after

crossing to the north side it follows in the channel of the river down to the State dam.

Here the canal quits the dam on its north side. This canal is still in use, chiefiy for

rafting logs from the river to inanufacturing establishments.

(e) At Grand Eapids, Ohio, the Maumee Eiver was examined August 21 and 22.

The work was done on the rapids below the Providence dam, which is half a mile

above the town of Grand Eapids. The bottom of the channel is of a fine grained

sandstone (Devonian), which is being largely quarried for building iiurposes. The
surface of the rocks is eroded into long, deeji ruts and numerous pot-holes. Where
the rocks have been quarried are deep pools of water, which contain large quantities

of fish. At our investigation the river was low witli no water on the riffles, except

what little escnped through a leak in the dam. The canal on the north side of the

rapids and the mill-race on the south side convey a small quantity of water.

This dam, like the one near Defiance, was built by the State ol, Ohio for a feeder

to the Miami and Erie Canal. The dam is constructed on either side of an island,

which is known as Purdy Island. That part of the dam on the south side of the

island is 660 feet wide, and the iiart of the dam on the north of the island has a

width of 1,205 feet. The island between the two dams has a width of 350 feet and
contains 8 acres. The dam has a nearly uniform height of 5 feet and is provided

with a fishway in good condition. It is said here that the dam backs up the water for

14 miles. The width ot the river at the wagon bridge below town is 653 feet. This

is probably the average width of the river at this place.

(/) The Maumee Eiver at Waterville, Lucas County, Ohio, was fished August
24. Here the bottom of the channel is of limestone (Upper Silurian), which lies in

contorted folds and has many irregular outcrops. The small quantity of water in the

channel was distributed among several irregular streams. At this place is an island

containing 22 acres, which divides the liver into two nearly equal channels. At the

wagon bridge, 100 yards below the island, the channel is 850 feet wide.

Two miles above this place is an island which contains 240 acres, and is known as

Station Island. On either side of this island the water is “slack,” having a depth of

about 25 feet, and is said to afford fine pickerel and bass fishing with hook and line.

The bottom of the river, on account of its hard, clean rock, is remarkably free

from vegetation.

Local sportsmen told me that formerly sturgeon were very abundant at this place,

while now one is seldom taken; also that the large ])ike {Lucius lucius), pickerel, and
eels are rapidly decreasing in numbers. All of this decrease of fish is claimed by them
to be due to the net fishing in the backwater in the river during the season when
these fishes ascend the stream to spawn.
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{g) The Maumee Eiver was examined at Toledo, Ohio, August 25, 26, aud 28. The
width of this river at the wagon aud street-car bridge is 1,500 feet, and the depth of

the water at points across the river about 100 feet apart, begiiiniug on the west side,

was respectively 16 feet, 26 feet, 22i feet, 21 feet, 20^ feet, 17i feet, 12J feet, and 12^

feet. The deepest water is under the turu bridge, where the boats pass through. At
all these places the water had a bottom temiierature of 75°.

ST. JOSEPH RIVER.

The St. Joseph River has its rise in the uplands of Hillsdale County, Mich. Its

general course is southwest through Williams County and the southeast corner of

Dekalb County, Ind., to Fort Wayne, Alien County, Iiid., where it joins the St. Marys
River to form the Maumee River. This river was examined at the following places:

(a) Near Hudson, Mich., July 24: The river was examined at a iioint 6 miles

southwest of Hudson. Here the stream was fished for a distance of nearly 2 miles.

The uiiper mile examined flows through woodland, and the bottom of the channel is

mostly gravel, but at some places mud. There are several large drifts of wood in the

stream that are barriers to the passage of fish. Further down, the stream flows

through cleared land and the bottom of the channel is of bluish clay, which has

eroded very unevenly, leaving many projections and numerous holes. There are many
long stretches of quiet water, with in some places a depth of 4 feet. Ritfles are few.

The chaunel has an average width of about 14 feet. The bottom is remarkably clear

of weeds. The most common plants at the water’s edge are wild touch-me-nots, Joe-

Pye weed, shrub dogwood, and prickly ash. Owing to the clayey bottom the water
is not clear. Whgre the volume of water was taken the stream had a width of 10i|^ feet,

an average depth of 14 inches, and a rate of current of 13 inches per second. This

gives a volume of about 55,000 gallons per minute.

The banks of the channel are from 6 to 8 feet high.

(5) Edgerton, Williams County, Ohio, July 28: The St. Joseph River was seined

at a point 34 miles southeast of Edgerton. Here the river has a width of 45 to 50

feet; the almost jierpeudicular banks are 8 to 10 feet high. The bottom of the chaiiuel

is mostly of sand and gravel with occasional loose rocks. The riffles are few, and
almost entirely free from weeds. The shores are lined with common weeds, shrubbery,

and trees. On account of the recent rains the water was tinged with the clay that

composes a large part of the banks aud bottom of the channel.

(c) The St. Joseph River was next examined at Fort Wayne, Ind., August 14.

FISH LAKE.

Fish Lake, at Hamilton, Steuben County, Iiid., July 19 and 20: What is now
known as Fish Lake was formerly in three different bodies of water. In 1837 the

outlet was tilled in and the surface of the lake was thus raised 9 feet, which united the

three lakes into one body of Avater. The water power of this lake is utilized for milling

purposes, and is at present controlled by the Fort Wayne Water Power Company.
Fish Lake has a length, from nortinvest to southeast, of about 3 miles, aud its

greatest width is about 1 mile. It has several islands, the largest of Avhich contains

13 acres, the others less than 1 acre each.

The large island is covered with a growth of small oak.

That portion of the lake lying west of the large island is known as Feelmke, that

north and east of it as the Main Lake, and that south of it as the Mill Pond.
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Fee Lake has a rather niiifonii depth of 25 to 33 feet. Temperature at bottom, 77°.

The shores of the main lake at its northwest and east sides are gravelly, with clean

bottom, and the banks at either place have a height of from 10 to 12 feet, and are

covered with woods. The remainder of the shores of this part of the lake are swampj^,

except along the large island, where the bottom is rather clean and solid. On the

east side of the main lake are several strong springs. The water of these springs is

charged with iron, and has a temperature of 49° F. In the lake near these springs were

taken a number of Labidesthes sicculus, but all were of small size. Here were also

found a few specimens of SeinoHlus atromaculatus and one Pimephales notatus. Hone
of these siiecies was found elsewhere in the lake. The greatest depth we were

able to find is a short distance northeast of the large island, where it was 62 feet

deep, and the temperature of the water at this depth was 75°. A little farther south-

east of this point, near the middle of the main lake, the depth was only 30 feet

and the temperature of the water 57°. The low temperature of the water at this

point would indicate the presence of strong bottom springs. The upper end of the

main lake has a.nearly uniform depth of 50 to 60 feet and a temperature of 70° to 75°.

A bay extends from the northeastside of the main lake in a southeast direction. It

has a length of three-quarters of a mile, and along its middle line a depth of 40 feet and a

temperature of 67°. Toward the shores the water gets sliallower, with a corresponding

increase in temperature. In 12-foot water the temperature was 70°.

The bottom of the mill pond is almost entirely covered with weeds, and it is only

along the middle where the. weeds do not appear above the.siirface of the water. The
depth of this iiortion of the lake is from 7 to 9 feet, and, the temperature of the water

at this depth was 741° to 74°. The temperature of the water immediately below the

surface in all parts of Fish Lake Avas 78°.

Fully a quarter of the entire area of the bottom of Fish Lake is covered with

weeds, of which the most common .are chara, pondwecd, and riverweed. Near the

shores are water lilies in abundance. Along the water’s edge are giant bulrush and
large thickets of water .smartweed. The prevailing trees ujion the banks are oaks,

maples, elm, and cottonwood.

The water in this lake is clear aiuL well stocked with native game and food fish.

The ringed perch {Pereafiavescens), the blue gill {Lepomis pallidus)^ the common suiifish

{Lepomis (jihbosuH), and the,large-moiithed black bass {Micropterus salmoides) are among
the most common fishes. We were told that illegal fishing has not been practiced at

this lake, and the abundance of game-fish, is the result.

Fish Lake receives its Avaters from seA^eral ditch-like tributaries, but chiefly from

the springs along its shores and bottom. It empties its Avaters from the loAver end of

the mill pond into Fish Creek, of which it is the source.

FISH CREEK.

Fish Creek, near Hamilton, Ind., July 21: The Avidth of Fish Creek immediately

beloAv Fish Lake is 13 feet, its average depth 7 inches, and the rate of current Avas 61-

inches per second. The lake therefore discharged 2,000 gallons of Avater per minute.

The stream tloAA^s in a southeasterly direction and joins the St. Joseph River near

Edgerton, Ohio. A few hundred yards below its source it receives a small stream

from the Avest, Avhich is the outlet of Ball Lake, a pond-like body of Avater a mile Avest

of Hamilton. Fish Creek has many ditches and springs along its course, so that its

volume rapidly increases. For a mile in its upper course the creek has been ditched
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and straighteued, but below this the channel is very crooked, swinging from side to

side across the bottom land. The bluffs bordering the bottom lands are at some places

20 to 25 feet high. The creek was examined for a distance of 2 miles from its source

down. The bottom is mostly sand; at some places it is covered with coarse gravel or

rocks, while in the woodland the bottom is mnd. The current is rapid, and the depth
of water was nowhere more than 4 feet.

Everywhere in shallow water the bottom of the channel is covered with water-

weeds and algm. Lizardtail is the commonest plant along the water’s edge. Several

service-berry trees were.uoticed upon the banks.

Fish Creek was again examined near Edgerton, Williams County, Ohio, July 28.

One mile north of Edgerton, where the.investigations were made, this stream was 20

to 25 feet wide, and the.clay banks had a height of about* 5 feet. The bottom of the

channel is also of clay and tvhere not covered with sand or gravel is very slipiiery.

The water, on account of recent rams, had a yellowish color. The stream is almost

free from vegetation.

BIG RUN.

Big Eun, near Butler, Ind., July 29: One mile north of Butler, where this stream

was examined, it had a current on the riffles about 3 feet wide and not more than 3

inches deep. Thei'e are several stretches of quiet water, which had a depth of 3 to 4

feet, and contained many bullheads and small-mouthed black bass. One of the latter

weighed half a pound. The bottom is clay or mud and notably clear of vegetation.

Big Eun has its origin among large springs 8 or 10 miles northwest of this iilace,

and, after flowing southeast some 5 or 6 miles, empties iuto the St. Joseph Eiver.

INDIAN LAKE.

Indian Lake, near Waterloo, Ind., July 15 : This body of water lies 12 miles north-

west of Waterloo. It has a length, east and west, of one-half to three-fourths miles

and IS about one-eighth mile- wide. In most places the shores are lined with Nuphar
and Nympluea, MyriophiiUum^ Chara, and algie. Its banks are marly on the north

side, muck elsewdiere.

Mr. Anthony Zonker measured the lake some years ago and found it 45 feet deep at

its upper eud, which agrees with our measurements. The depth near the lower end

was 00 feet. Further toward the center, 28 feet, with a bottom temjierature of 55°.

At about tlie middle the depth was 55 feet, with a temperature of 48°.

Indian Lake is fed by a small stream which enters from the north, and its outlet

is a sluggish ditch at the east eud.

CEDAR LAKE.

Cedar Lake, 4^ miles northwest of Waterloo, Indiana, July 14: This lake has a

length of about half a mile from north to south, and is one-eighth of a mile wide.

Formerly it was perhaps a third larger, but its area has been decreased by ditching

the outlet. There is muck bottom everywhere. Cedar Creek, the outlet, has some

gravel. The lake is margined with marsh, the water’s edge is filled with lily pads,

mostly N^(phar, also Nymphcm in abundance, Potamogeton, Myriopliyllum^ and various

algae. Lenma is very abundant. The laud around the lake is timbered with, in order

of abundance, beech, gray ash, ironwood, slippery elm, dogwood, hawthorn, white oak,

red oak, cherry, hickory. There are many willows at the lower end of the lake.
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The water was waviii at the surface, having’ a temperature of SC^, and was some-

what stained from the presence of vegetation. The temperature near its outlet, in 14

feet of water, was 74°; in 22 feet of water, 07°; nearer the center of tlie lake, in 25

feet of water, 61°; near the uj)i)er end, in 25 feet of water, 52°, This last measure-

ment was probably near springs. On the west side, near the middle of the lake, in

water 25 feet deep, the tenqierature was 01°; jiear by, in 22 feet of water, it was 02°.

At a spring back in the woods a short distance on the east shore the temperature

was about 51°. There are undoubtedly many springs in the bottom and the lake is

mostly supplied from that source,
CEDAR CREEK.

Cedar Creek rises a short distance above Indian Lake, and after llowing through

that lake and Cedar Lake it continues in a southeasterly direction and Hows into the

St, Joseph liiver at Cedarville, in. Allen County, Ind.

Cedar Creek was hshed, July 15, at a point 14 miles above Cedar Lake. Here it

has an average width of about 10 feet, an average depth of 8 indies, but with a slow

rate of current. The bottom is mostly mud, but gravelly on the lilhes.

Cedar Creek was examined from the outlet at Cedar Lake down to a point 2 miles

below Waterloo, a distance of about 7 miles, July 17 and 18. The first 2 miles from

the lake down the channel has been ditched and straightened so that the water has

an average depth of about 10 inches. In the remainder of the course examined the

channel is very crooked, with many deep holes and frequent gravelly shoals. At the

outlet of Cedar Lake this creek had a width of 12 feet, an average depth of 10 inches;

rate of current of one-third foot per second. Cedar Lake at this time, therefore, dis-

charged 1,500 gallons of water per minute. Temperature at the bottom of this water,

08°; in the air at 0 a. m., 76°.

At several places the channel has much driftwood which obstructs the jiassage

of tish, and it should therefore be removed. During floods the bottom lands are said

to overflow to a dejith of 2 feet.

In the channel were found algrn {Hostoc and 8pirogi/ra), lizardtail in full bloom,

diti.'h grass, and marsh cress. On the banks wmre seen ground ivy, purple vervain,

button bush, horseweed, bulrushes, common thistle, teasel, elder, yellow dock, horsetail

[Equisetce], and numerous willows,

MILL CREEK.

Mill Creek, a few miles southeast of Indian Lake, July 15: This little stream wms
fished

,
lust below Mr. Wert’s mill pond, of which it is the outlet. It has but a small

current. The bottom is gravel or mud and the water is wnirm and not Amry clean.

This stream empties into Cedar Creek.

ST. MARYS RIVER.

St. Marys Eiver is formed by the confluence of several creeks in the southern jiart

of Auglaize County, Ohio, After a northwesterly course through Mercer and Van
Wert counties it enters Indiana and crosses Adams County and tio'A^'S to Fort Wayne
in Allen County, Avhere it joins the St. Joseph Eiver. It has no lar,ge tributaries.

It was investigated at the following places: i

The St. Marys Eiver was examined immediately above the city of St. Marys, in

Auglaize County, Ohio, August 3. The channel has an average width of about 30

feet. The banks are 7 or 8 feet high. The current is mostly sluggish. We found only

one riffle, and on this the Avater Avas contracted into a stream 5 feet wide and only a
r. C. B. 1891—21
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few inobes deeii. The bottom of the cbamiel, as well as the banks, is composed of

blnisb clay and the water, in consequence, bad a wbitisb color. In tbe city, and some
distance below, tbe water was foul with tbe refuse from tbe strawboard works, and
Avbat few flsb iubabited it were not fit to eat. Temperature of tbe air, 90°; of tbe

water at a cieiitb of 3 feet, 80°.

Tbe Miami and Erie Canal crosses tbe river just south of St. Marys. This canal

is fed from tbe Grand Eeservoir, wbicb bas a width of 4 miles and a length of about

8 miles. Near St. Marys, where tbe canal is fed from this reservoir, is a lock wbicb

gives a fall of water of 8 feet. Betw^een this point and where tbe canal crosses the river

is another lock wbicb has a fall of 7 feet, and where the canal crosses tbe river tbe

surface of the water in tbe canal is 18 feet above that in the river below. Therefore,

tbe surface ot tbe water in tbe Grand Reservoir is 33 feet bigber than that in the St.

Marys River.

Vegetation was very abundant. Pondweed and arrow-leaf were common. At
several places water willows were so dense as to almost blockade the stream. Along
tbe margin of tbe stream were numerous patches of false dragon head and borseweed.

The St. Marys River was examined at Rockford, Mercer County, Ohio, August 1

and 2. Here tbe river was fished for a distance of 2 miles. Tbe channel is from 35

to 40 feet wide; tbe bottom is soft and everywhere covered with Avood, making seining

very difficult. There are long stretches of quiet Avater, AAffiicb is 18 to 20 inches deep.

Few riffles. There is no rock exposed in tbe channel, but we were informed that 3

miles farther doAvn tbe Avater flows over solid limestone rock. Tbe banks of tbe

channel are about 8 feet high. Tbe laiul along tbe ri\mr is covered with timber,

mostly oaks, maples, elms, hickory, sycamore, beech, walnut, and willows.

The St. Marys RiA’er Avas examined at Decatur, Ind., July 31 and August 1.

Above tbe city tbe channel is of limestone; nearer tbe city it is gravelly or saudj\

Where tbe measurements were taken tbe stream Avas 50 feet wide, bad an average

depth of 0 inches, and a rate of current of 0.85 feet per second. This gives a volume

of 9,500 gallons per minute. Tbe temperature of tbe water at this point was 76°. Tbe
Avater was not very clear. Tbe channel is free of vegetation. Along tbe water’s edge

were borseweed, fog fruit, cocklebur, morning-glory, and white snakeroot.

Tbe St. Marys River was examined at Fort Wayne, Ind., August 14.

GORDON CREEK.

Gordon Creek is a northern tributary to the Maumee River, and it empties into

the riA'Cr a short distance below Cecil, Defiance County, Ohio. Prof. Meek says of

Gordon Creek that it is a small stream, and in tbe summer it becomes nearly dry,

with little or no running water in it. Tbe seining was done by him in a few boles by

tbe roadside about 1 mile aboAm its mouth, and at Cicero, 10 or 12 miles farther up the

creek. At tbe latter point tbe creek is little more than a small brook, with muddy
bottom, with occasional stretches of sand.

FarloAv’s Pond, a small body of Avater covering about half an acre, during high

water communicates with Gordon Creek by means of ditches. This pond Avas also

seined by Prof. Meek.
LOST CREEK.

Lost Creek is also a northern tributary of tbe Maumee River, in Defiance County,

Ohio. Prof. Meek described it as being larger than Gordon Creek, with sandy bottom,

and that, as it is fed by springs in tbe upper iiart of its course, it is seldom, if ever,

without running water.
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TIFFIN RIVER.

Tiffin Eiver lias its origin in Devils Lake in Lenawee County, Mich. It tlows-

in a southerly direction through Fulton, Williams, and Defiance counties, Ohio, and

joins the Maumee liiver near the city of Defiance. It has no large tributaries. This

river was examined a.t the following places:

Devils Lake, at Mauitou Beach, Mich., July 25: The surface of this lake has

been raised 20 inches by filling in the outlet, thereby extending the area at least

one-eighth. The lake is in the form of the letter f, with the stem of the letter extending

toward the north and the cap of the letter extending east and west. The greatest

length from north to south is 4 miles, and the greatest width 2^- miles. On the outer

border of the east arm is Bound Lake, whicb has a diameter of 1 mile. This is

connected with the east arm by two channels, each about 10 feet wide and 100 feet

long. One of these channels is shallow, not more that 1 foot deep, while the other

has a depth of 5 feet, and is used for the iiassage of small steamboats. Bound Lake

is shallow and bulrushes appear almost over its entire surface.

The deepest water found in Devils Lake is in the north end of the main stem and

only 100 yards from the shore, where it is 50 feet deep and has a bottom temperature

of 60°. Temi)erature just below the surface was 79°; that of the air (10 a. m.), 78°.

The greater portion of the lake is shallow, and the surface is covered with bulrushes.

The shores are mostly clean, with solid bottom. The east shore is covered with innum-

erable shells of water snails. Mussels are very common. The country surrounding

the lake is rolling and near the shores is covered with timber. Devils Lake has no
inlet of any conserpience; it receives nearly all its water from rains and springs.

The Tiffin Biver was examined at Mauitou Beach, Jidy 20. This stream is the

outlet of Devils Lake. It was fished for only a few hundred yards from the lake

down. The channel has a soft mud bottom and is everywhere overgrown with weeds
and dense growths of alga*. Its average width was 8§ feet; average depth, 8 inches;

rate of current, 6 inches per second. The volume of water discharged from Devils

Lake at this time was 1,300 gallons per minute. The surface of the water was 20

inches lower than that of the lake of which it is the outlet. Here were caught a

great many mud minnows, stone cats (Notiirns gi/rrnus), and dogfish.

The Tiffin Biver was examined at Hudson, Mich., July 22. From the dam down
for 2 nules the channel has a width of 15 to 20 feet; the banks are from 4 to 6 feet

high. The bed of the stream is clean, mostly of coarse gravel. There are many long

riffles and few deep holes. The water is rather clear and cool. Where the measure-

ments were taken the stream had a width of 8^ feet, the average depth was 4 inches,

and the rate of current l;j^ feet per second. The volume of water couveyed was there-

fore 1,590 gallons per minute. About a mile below Hudson the river receives several

strong springs and the water is much cooler. Immediately below these springs we
took several specimens of liliinichthys atronasus.

The dam in Tiffin Biver just above Hudson is G feet high. The dam 24 miles

below Hudson has a height of 12 feet; it has two falls, the upper of which is 8 feet.

Neither of these dams is provided with fish-ladders.

The bottom lands vary in width from I to 1 mile. The hills bordering the bottom
lands are 20 to 30 feet high. At points where the river touches the side hills the

ascent is almost perpendicular, exposing layers of gravel and bluish clay.

The ox-eyed daisy and Canada tliistle are very common upon the banks. The
common lizardtail is the commonest plant in the edge of the water.
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The Tiffin River was fished at a point 6 miles southeast of West Unity, Ohio,

July 27. Here the river is about 40 feet wide; the almost perpendicular banks are

from G to 9 feet high and expose bluish clay with strata of gravel. The bed of the

channel is also clay and full of snags, making it very difficult seining. The Tiffin

is mostly a sluggish stream with a maximum depth of G feet. The water was roily

from recent rains. Width of stream, 38 feet; average depth, 9 inches; rate of current,

U3 feet per second. This gives a flow of 1G,G00 gallons of water per minute. The
temperature of water at a depth of 3 feet was 80^, The bottom land at this place is

broad and fertile and not so rolling as higher up the stream.

The Tiffin River was next examined at Brunersburg, a small village 2 miles north-

west of Hetiance, Heflance County, Ohio, August 48. The bottom of the river is of

limestone (Devonian), and along the banks are outcrops of shale. The banks of the

river are about 10 feet high, and the bluffs bordering the bottom land are 20 to 25 feet

high. From the bridge at Brunersburg down to the mouth of the river, a distance of

2 miles, the water has an average depth of about 3 feet and but little current. At
Brunersburg below the old dam are broad riffles overgrown with weeds. At the

bridge, one-fourth of a mile above the mouth of the river, the channel is 204 feet wide.

AUGLAIZE RIVER.

The Auglaize River is formed in the south west part of Allen County, Ohio. It

flows iirst southwest through the city of Wapakoneta; thence northerly through

Allen, Putnam, and Paulding counties. At Deliance, in Deliance County, it empties

into the Maumee River 1 mile below and opposite tlie mouth of the Tiffin River. The
Auglaize River differs from the other branches of the Maumee River in having

numerous important tributaries. The most important of these are the Blanchard

River, Sugar and Hoaglin creeks. Each of these streams was examined.

The Auglaize River was examined at Wapakoneta, Ohio, August 4. At this place

the river has a varying width of 40 to 80 feet, with banks 5 feet high. The solid bed

of the river is smooth, but occasionally covered with loose rocks and near the city

with tin cans and other refuse. The current is mostly sluggish
;
few riffles. The channel

in shallow water is thicklj’ covered with riverweed. There are also occasional patches

of xiondweed and algrn. Many willows skirt the stream and overhang the water.

The Auglaize River was investigated near Cloverdale, Putnam County, Oldo,

August 9 and 40. Here the stream was examined from the mouth of Sugar Creek

down to that of the Blanchard River, a distance of 4^ miles. The width of the

Auglaize River just before receiving Sugar Creek is 74 feet, and Sugar Creek at its

mouth is 80 feet wide. The Auglaize River below their junction has a width of 405

feet. While Sugar Creek has somewhat the wider channel, the Auglaize had the

greater volume of water. Auglaize River, 4^ miles below the mouth of Sugar Creek,

receives the Blanchard River from the east. The Auglaize and Blanchard rivers were

both measured immediately above their confluence and each was found to be 449 feet

wide, and each had an average depth of about 45 inches, Neither of these streams,

by the nature of their confluence, offers advantages over the other to the xiassage of

fish. Just below the junction of the two rivers the Auglaize has a width of 440 feet.

Here the temperature at the bottom of 5 feet of water was 7G°; near the surface, 79°;

in the air, 94°.
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At places the bottom is liinestoue (Upper Silurian); at others coarse gravel or

sand. The banks of the channel are from 8 to 10 feet high, and where the channel

touches the hills that border the bottom lands the banks have a height of about 25

feet. The lower 5 feet of the banks expose a l)luish clay, and the portion above this

clay is composed of strata of clay and gravel. The dam is about midway between the

mouth of Sugar Greek and that of the Blanchard Kiver. The maximum depth is 6 feet,

with smooth limestone bottom. The dam is 7 feet high and has no hsh-ladder. The
pool below was 4 feet deep and contained great numbers and many species of fishes.

Wrackweed, water willow, anddartweed are common plants in shallow water and

damp places. Algm very common. Horseweed is verymommon upon the banks and
low bottom lands. Willows skirt the vStreams.

The Auglaize was'examined at Oakwood, Paulding County, Ohio, August 1 2. The
bed of tlie river is limestone (Upper Silurian). The small quantity of water upon the

riftles has no distinct current, but steals its way through the dense growth of wrack-

weed which fills the channel. Above and below the town of Oakwood the channel is

deeper and contains more water.

The Auglaize River was next investigated at a point 24 miles south of Defiance,

Ohio, August 17. The b(jttom of the channel is of shale or soapstone, which is smootli

and slippery. At places the river has cut its channel into this shale so that the lower

2 or 3 feet of its banks are shale. The remainder of the bank is composed of layers

of yellow and bluish clays. The river is mostly shallow, with a slow current. Only
one riffle was seen and here the stream had a width of about 10 feet, and was 2 or

3 inches deep. At Defiance, just before entering the Maumee River, the Auglaize

has a width of 334 feet and is 15 feet deep, with a bottom temperature of 70°.

Water willow and wrackweed are the commonest of water-plants.

SUaAR CREEK.

Sugar Creek originates in the eastern part of xillen County, Ohio, It flows south-

west to within 2 miles of Lima, Ohio, where it takes a west of north course to within

a few miles of Cioverdale, Ohio, where it empties into the Auglaize River.

Sugar Creek was first examined 2 miles north of Lima, Ohio, August 5. The
channel is 15 feet wide; the bottom and banks are of Plpper Silurian limestone. The
bottom at places is as smooth as a planed floor. The stone is quarried for building

purposes, and is said to be of excellent quality. In holes was found considerable

water; the riffles were almost dry. One of the springs near the bank is strongly

impregnated with hydrogen sulphide. In shallows were seen large patches of river-

weed, some pond weed, and dartweed.

Sugar Creek was again examined at its junction with the Auglaize River, near

Cioverdale.
LOST CREEK.

Lost Creek was examined 14 miles east of Lima, Allen County, Ohio, August 5,

It had no flow of water upon the riffles, but in many iilaces the water was 2 feet

deep and contained many small fish and great numbers of crawfish. The water is

warm aud tainted with oil which finds its way into the stream from the neighboring-

oil wells. Several draws were also inade with the seine in the dam, but with no good

results. The bottom of the dam is soft mud thoroughly saturated with oil. The dam
has a height of 7 feet, but at present no water flows over it. This dam serves as a

reservoir for the Lima waterworks. Lost Creek empties into Sugar Greek.



326 BULLETIN OF THE UNITED STATES FISH COMMISSION,

BLANCHARD RIVER,

Blanchard River is formed near Kenton, in Hardin County, Ohio; it flows north
to within a few miles of Findlay, Ohio, then west through the city of Findlay to the

western part of Putnam County, and empties into the Auglaize River.

The Blanchard was examined at a point 3 miles east of Findlay, Ohio, August 7.

The channel is from 60 to 70 feet wide
;

its banks are either sloping or perpendicular and
about 6 feet high. The bottom is of limestone (Upper Silurian), which is very uneven
and covered with innumerable rocks of all shapes and sizes from that of a few pounds
to many hundredweight. Above the dam there was but little flow of water over the

riffles, while below the dam there was no current at all.

The dam mentioned here is miles east of Findlay and was constructed for a

reservoir for the Findlay waterworks. The water in this dam is clear and warm.
At a depth of 3 feet it had a temperature of 81°, while that of the air was 70°. This
dam has a height of 8 feet and is without a flsh ladder.

Riverweed and lizardtail are the commonest of water-plants.

The Blanchard Ri\w was next examined at Ottawa, Putnam County, Ohio, August
8. The river is 50 to 00 feet wide; its banks are 0 to 10 feet high. The hills border-

ing the bottom lands are about 25 feet high. The banks, as well as the bottom of the

channel, are ofwhitish clay. In some places the bottom is covered with sand and fine

gravel. The stream is remarkably clear from rubbish. Just below Ottawa the stream

was 11 feet wide, the average depth 1| inches, and the rate of current 11 feet per

second. The volume of water, 1,000 gallons per minute. Temperature at tlie bottom

of 3 feet of water was 73°.

Water willows and dartweed are common in the channel. Willows skirt the

stream.

The Blanchard was investigated at its mouth near Cloverdale, Ohio, August 9.

HOAGLIN CREEK.

Iloagliu Creek rises near Fort Wayne, Ind., flows southeast to within a few miles

west of VanlVert, Ohio, then takes a northeast course to a ])oint 2 miles northwest

of Oakwood, Paulding County, Ohio, where it empties into the Maumee River,

August 11 this stream was fl.shed for some distance above its mouth. The channel

is 80 feet wide, with limestone bottom. The banks, which are about 10 feet high, are

composed of whitish clay. There is considerable deep Avater, but upon the riffles,

which are numerous, the water is contracted into several small streamlets. The water

was warm and somcAvliat muddy. Wrackweed Avas very common in the water.

BEAVER CREEK.

Heavier Creek, near Grand Rapids, Ohio: This stream has its origin in the north

part of Henry County, Ohio. It takes a northerly course and floAvs into the Maumee
River one-half mile below Grand Rapids, Wood County, Ohio. Beaver Creek was

examined from the mouth up for 3 miles August 23. The bed is solid limestone,

except at its mouth, where this rock is overlaid Avith sandstone. The channel is 20 to

25 feet Avide; the banks have a height of about 6 to 8 feet aiul exj)ose a bluish clay.

Ko Avater flowed over the riffles, but there are many pools that contain an abundance

of flsh. As the course of the stream is mainly through woodland the water is cool.

Snapping turtles are numerous. Several were taken that weighed 10 pounds

ai»iece. Many frogs were also taken.
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FISHES OF THE MAUMEE RIVER BASIN.

The following abbreviations are used in noting the distribution of fishes:

Ft. Maumee. St. .Tosepli, and St. Marys rivers,

at Fort Wayne, Ind.

MA. Maumee River, at Antwerp, Ohio.

MCI. Maumee River, at Cecil, Ohio.

MD. Maumee River, at I)eliance, Ohio.

MG. Maumee River, Grand Rapids, Ohio.

MW. Maumee River, Watervillo, Ohio.

T. Maumee River, Toledo, Ohio.

JH. St. Jose]ih River, Hudson, iMich.

JE. St. Joseph River, Edgertou, Ohio.

FL. Fish Lake, Hamilton, Ind.

FH. Fish Creek, Hamilton, Ind.

FE. Fish Creek, Edgertou, Ohio.

BR. Big Run, Butler, Ind.

IL. Imlian Lake, Waterloo, Ind.

CL. Cedar Lake. Waterloo, Ind.

CC. Cedar Creek, Waterloo, Ind.

MC. Mill Creek, near Waterloo, Ind.

MM. St. Marys River, at St. Marys, Ohio.

MR. St. iMarys River, at Rockford, Ohio.

MDe. St. Marys River, at Decatur, Ind.

GC. Gordon Creek, near Cecil, Ohio.

LCr. Lost Creek, near Cecil, Ohio.

DL. Devils Lake, Manitou Beach, Mich.

TB. Tiffin River, Manitou Beach, Mich.

TH. Tiffin River, Hudson Mich.

TW. Tiffin River, West Unity, Ohio.

TBr. Tiffin River, Brunersburg, Ohio.

AW. Auglaize River, Wapakoneta, Ohio.

AC: Auglaize River, Cloverdale, Ohio.

AO. Auglaize River, Oakwood, Ohio.

xiD. Auglaize River, Defiance, Ohio.

SL. Sugar Creek, Lima, Ohio.

SC. Sugar Creek. Cloverdale, Ohio.

LC. Lost Creek, Lima, Ohio.

BF. Blanchard River, Findlay, Ohio.

BO. Blanchard River, Ottawa, Ohio.

BC. Blanchard River, Cloverdale, Ohio.

HC. Hoaglin Creek, near Oaklauil. Ohio,

BCr. Beaver Creek, Grand Rapids, Ohio.

E. West end of Lake Erie.
*

1. Acipenser riibicimdu.s Le Sueur. Lake Slurgeon. Several specimens were seen in the Columbia

City (Ind.) fish-markets, which were taken in the west end of Lake Erie.

2. Lepi.so.st8us osseu.s (Linmeus). Long-nosed Gar-pike. Ft., MG., MW., T., FL., DL., AC., AD.,

BO., HC., BCr.

3. Lepi.sosteus platystomus Rafiuescpie. Short-nosed Gar-pike. A single specimen, about 1 foot in

length, was taken in the Maumee River at Toledo, Ohio.

4. Amia calva Liiuiceus. Mudfish; Dogfish. (One specimen from the Maumee River at Toledo, Ohio,

and many from the Tiffin River at Manitou Beach, Mich. Said to be common in the lakes.

5. Ictaluru.s punctatus (Ralinesque). Channel Cat. Ft., Ml)., MG., MW., T., MR., MDe., TBr., AC.,

AO., AD., BO., HC., SC., BCr. Found most common in the lower courses of the larger

streams. Especially abundant in the Maumee River at Toledo, Ohio, where large numbers
are taken with hand lines. The largest specimen was taken in the Maumee River at Grand

' Rapids, Ohio; it weighed 3|- pounds.

6. Ameiurus natalis (Le Sueur). Yellow Cat. MA., MD., MG., MW., TB., TBr., SL., LC., BF., BO.,

BCr. Seemingly scarce at all these points. None taken by us is over 4 inches long.

7. Anieiuru.s nebiilosus (Le Sueur). Bullhead. Taken at all pilaoes where investigations were
made except at MA., MD., MG., T., AIR., LC., BO., BCr., E. Rather common wherever found.

8. Ameiurus melas (Rafinesque). Taken in the Alauuiee River at Cecil, Ohio; the St. Joseph River

at Hudson, Mich.
;
the St. Alarys River at Rockford, Ohio; the Tiffin River at Hudson, Alich.

;

and Cedar Creek at Waterloo, Ind. .

9. Noturus flavus Rafinesque. Yellow Stone-cat. Ft., AID., AIG., AIW., JH., FH., FE., AIR., AlDe.,

AC., AD., SC., BO., HC., BC. Generally common. A^'ery common iii the St. Alarys River at

Decatur, Ind., where the largest specimen secured measured 11 inches.

10. Noturus exilis Nelson. One specimen from the Tiffin River at Manitou Beach, Mich.

11. Noturus miurus Jordan. Ft., MA., JE., FH., CC., AIR., AIDe., TB., TH., TW., TBr., AC., AO., AD.,

SC., BF., BO., HC. In an old niillrace which empties into Tiffin River near West Unity, Ohio,

large numbers were caught. Also common in the St. Alarys River at Decatur, Ind., and in

Hoaglm Creek near Oakwood, Ohio. Rather scarce at all other points examined liy us. The
specimens from the Alaumee River at Antwerp, Ohio, approach iiic oloration A* eleutherus.

*
I have included in the list such Lake Erie species as I have observed from time to time in the

Columbia City fish markets. While some of these have not been taken by me in the Alaumee Basin,
all of them doubtless enter the mouth of the Alaumee River at times.
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12. Notnrn.s gyrinu.s (Mitcliill). Ft., T., FH., MM., TB., DL. Everywhere scarce except in the

Tiftiu Kiver, at Manitou Beach, Mich., where more than a dozen specimens were caught from
among weeds in sluggish water. The largest specimen taken was from this point, and meas-
ured 21 inches in length.

13. Garpiodes velifer ( Ratinesque). Carp Sticl'er. Ft., MA., MD., JIG., T., TBr., AC., AO., AD.,

BO., BC., PIC., BCr. Rather comnion at all these points. The largest were taken in the

lower course of the JIaumee River.

14. Catostomus teres (Mitcliill). Fiiie-scaJed Sticl'er; “ Black Sucker.” Taken hy us throughout
the Maumee River Basin, except at the following places: MA., MD., P^L., IL., MR., TB.,

TBr., DL., AO., AD., MC., E. This is a. common fish, and no donlit inhabits all the waters of

this river system. It is taken with hook and line in the spring as soon as the ice leaves the

streams.

15. Catostomus nigricans Le Sueur. Hor/ Sucker. Taken hy us at all points examined, except T.,

MM., JIR., TB., SL., LC., JIC., LCr., GC.,E. Rather common, and generally taken in clear

swift currents. None taken in any of the lakes.

16. Erimyzon sucetta (LacCpede). Chub Sucker. T., JE., CC., MJL, MDe., TW., LCr., GC. Scarce

at all these points. The largest specimen, 7;^: inches long, Avas taken in St. Marys River, at

St. Marys, Ohio.

17. Minytrema melanops (Rafinesque). Striped Sucker. Ft., MG., .IIP., JE., FH., FE., CC., MJL, MR .,

MDe., AW., AC., BP''. Common only at the last two xilaces named. The largest specimen
was caught in Fish Creek at IPanulton, lud., and measured 7 inches. Striped suckers ivere

not found in any of the lakes.

18. Moxostoma ani.surunr (Rafines(iue). White-nosed Sucker. Ft., JIA., MD., T., MDe., TW., TBr.,

AC., AO., AD., BO., HC., BCr. Not scarce at any of these places. The largest specimen, 10

inches in length, was caught in the Maumee River at Antwerp, Ohio. D. 1.5 or IG.

19. Moxo.stoma macrolepidotuni duquesiiei Le Sueur. Common Itcdhor.se; White Sucker. This

common fish was taken at all places oxaminedexcept JID., BR., MR., TB., AO., SL., JIC., E. Pt

no doubt inhabits all the streams in this basin. The largest caught cvere aliout 12 inches

long. D. 13; A. 7. None of this species was taken in the lakes.

20. Moxoistoma aureolum (Le Sueur). Lake Itedhorse. MD., MG., MW., JE., E. Common at all

these points. It is A’alned as a food- fish in thelocA^er Maumee River, where large numbers are

taken with hook and line in early spring. Plead in body, 51; PJ. 14 (one 13). The largest, 3^
pounds, was caught in the Maumee River at Defiance. Ohio.

21. Lagochila lacera Jordan ifc Brayton. Harelip Sucker. AC., BO. At the former place one speci-

men, 5 inches long, and at the latter many smaller ones. Head, about 5; depth, 4|. D. 12.

22. Cyprinus carpio Liumeus. German Carp. T., CL., MR., TtV., E. Very abundant in the Maumee
River at Toledo, Ohio, and in west end of Lake Erie. Scarce at the other points named.

23. Cyprinus carpio coriaceus Linmeus. Leather Carp. One small siAecimeu each from the

Maumee River at Toledo, Ohio, and from the Tiffin River a.t West Unity, Ohio.

24. Campostoma aiiomaluni (Rafinesque). Stone-roller. Ft., MA., MD., MG., JPL, JE., l^PL, FE.,

BR., CC., TPL, TW., DL., AW., AC., SL., BO.,BC., GC., BCr. Generally common in clear pools

below riffles. A single specimen was taken from DeA'ils Liake. None were caught in the

other lakes. Not one specimen was caught in the St. Alarys River. D. 8; A. 7.

25. Chrosomu.s erythrogaster Rafinesque. Bed-bellied Hinnow. The specimens here noted were

collected by Prof. Meek in Lost Creek, near Defiance, Ohio.

26. Pimephales promelas Rafinesque. MCI., FH., LCr., GC., TPL, SL. Scarce. Lateral line imper-

fect; a black bar across middle of dorsal. Head, about 4; depth, 44. D. i, 7; A. 7.

27. Pimephales notatus (Rafinesque). Blunt-nosed Minnow, A common little fish caught at all

points Avhere iuAmstigations Avere made, except the folloAving: MC., DL., CL., TB., E. It is

no doubt found in these waters also.

28. Notropis cayuga Meek. A feAV specimens from the Maumee RiA'er at Toledo, Ohio, and many
from DeAuls Lake, Manitou Beach, Mich. Head, 4 to 4^ in length of body; depth, about 44.

Eye, about 3J in length of head. Mouth oblique. P^irst ray of dorsal somewhat nearer snout

than to base of caudal fin. Pectoral fins not quite reaching base of A'eutrals. Lateral line

incom plete. Scales in lateral line, 36 to 38. The dark lateral bands pass forward' and meet

on the upper jaw in front. D. 8; A. 7 or 8.
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29. Notropis heterodon (Cope). Taken nowhere except in Fish Lake .at Hamilton, Iml., where many
specimens w'ere secured. None over 2A inches long. Lateral line not complete. Lateral

(lark hands ])ass forward through the eyes and meet on both jaws in front. Head, 4 to 4J in

length of body
;
depth, about 4. Eye somewhat longer than snout. Insertion of iirst dorsal

ray nearer tip of snout than to base of caudal lln. Caudal peduncle long and slender. Color-

ation dark. D. 8; A. 8.

30. Notropis deliciosus (Girard). Ft., MA., MCI., MD., MW., TBr., AC., SC., BO., GC., BCr. Rather

scarce at all these xioiuts. The two specimens from Maumee River, Cecil, Ohio, are given by
Prof. Meek as var. microstomns ( Raftnesque) and those, from Gordon Creek as var. vobicella Cope.

31. Notropis boops Gilbert. Common in the Maumee River at Grand Rapi.ls. Five specimens from

the Blanchard River at Findlay, Ohio. Eye longer than snout and 24 in length of head.

32. Notropis hud.souius (De Witt Clinton). Very common in the Alaumee River at Grand Rapids,

Ohio, where the largest specimens measured 24 inches in length. A single specimen, 34 inches

long, was secured in the Maumee River at Toledo. Ohio. Numeroirs specimens were taken in

Devils Lake and Tiffin River at Mauitou Beacli, Midi.

33. Notropis whipplei (Girard). Silver-fui. Taken throughout the Alaumee River Basin, except at

the following jdaces: BR., IL., CL., TB., TH., i\IC., GC.. E.

34. Notropis megalops (Rafiuesquc). Common Shiner. Taken in all the streams and at nearly every

point where investigations were made. None found in the lakes.

35. Notropis ariommiis (Cope). Big-eye. Two specimens, 2| inches long, from tlie Maumee River

at Antwerp, Ohio. Eye, about 24 in length of head
;
head, 4 in body. .Jaw, obli<iue

;
maxillary

extending to front of eye. Front of dorsal midway between tip of snout and base of caudal

fin. D.8;A. 8.

36. Notropis ardeiis (Cope). Bedfin. Found at all points in the streams explored, except at MCI.,

T., JE., MR., TB., TH., MC. This includes the specimens taken in Lost and Gordon creeks,

near Cecil, Ohio, by Prof. Meek, and classed by him as Notropis lythurns .Jordan & Gilliert.

Dr. D. S. Jordan says, in Manual of Vertebrates, that Nofrojiis ardens is very variable, but

the ditferent varieties {lythnrns, niripes, cyanocephahts) are h.ardly worthy of separate names

;

we have therefore classed all under the name -V. ardens (Cope).

37. Notropis dilectus (Girard). Ft., JIL, JE., CC., TH., BE., BCr. Common at all these qdaces.

Head, about 44; depth, 44. D. 9; A. 10.

38. Notropis atlierinoides Rafinesque. Ft., MCI., MG., T., JIT., JE., CC., TH., TBr., AW., AO.
Not common at any of these places.

39. Notropis arge (Cope). MG., JE., TBr. Scarce. Distinguished from the former in having a

slenderer body and a much larger ej'e.

40. Ericyinba buccata Cope. Taken at all places in the streams except MCI., CL., TB., TW., TBr.,

AW., LC., jMC. a single siiecimen from Indian Lake, Waterloo, Iiid. None was found in

any of the other lakes.

41. Rhinichthys atroiiasus (Mitchill). Blach-nosed Dace. Common in the St. Joseph River near

Hudson, Mich. Specimens were taken in cold water in the Tiffin River at Hudson; and
several from Lost Creek, near Cecil, Ohio, by Prof. Meek. Found nowhere else.

42. Hybopsis amblops (Rafinesque). This little minnow w.as found in all the larger streams ex.am-

ined and in nearly all the smaller tributaries. It no doubt inhabits all the streams. It was
not found in the lakes.

43. Hybopsis kentuckiensis (Rafinesque). Eirer Cltnh. Caught in none of the lakes, but specimens

were secured at every point in every stream examined except in (Mill Cb’eek near Waterloo,

Ind. Especially common and of large size in the larger streams. The largest specimen secured

was 74 inches long.

44. Seniotilus atromaculatus (Mitchill). Creek Chnh. Generally distributed throughout theManmee
Basin, but not quite so abundant as the former. It inhabits swift currents in the smaller

streams. Many small specimens were caught in cold water in Fish Lake at Hamilton, Ind.

None was found in the other lakes.

45. Opsopoeodus eniiliae Hay. Two small specimens from the St. Marys River at St. Jlarys, Ohio, 24

and If inches long. Mouth very small and very oblique; eye longer than snout and 3 in

length of head. Head, 4j and 44 in length of body; depth, 44 . Front of dorsal behind
insertion of ventrals and nearer tip of snout than to base of caudal fin. D. 9; A. 8. Anterior

rays of dorsal dusky.
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46. Notemigonus chrysoleucus (Mitcliill). Golden Shiner. Taken in ^Yarm water ou grassy bottom
at the following x^oints: Ft., MCI., MG., MW., T.,.IH., BE., CC., MM., MR., MDe., TW., AO.,

AD., SL., LC..BF., MC.
47. Hiodon tergisus Le Sneur. Moon-eye; Silrer Bass. Taken only below the dams in the Maumee

EiYer at Defiance and Grand Raxdds, Ohio. At both x>laces they were very abundant.

48. Dorosoma cepedianum (Le Sneur). Mickorii Shad. Ft., MD., MG., MM., MR., MDe., TBr., AC.,

AO., AD., HC., GC. Generally found on muddy bottom. All the sxieciiuens taken by us are

small, none over 4 inches long.

49. Coregoiius clupeiformis (Mitchill). Whitejish. Si)ecimens taken in the west end of Lake
Erie are frequently seen in the Columbia City, Ind., fish-markets.

50. Coregonus artedi Le Sueur. Lake Herring ; Cisco. From the west end of Lake Erie and observed

in the Columbia City fish markets.

51. Fundulus diaplianus (Le Sueur). Caught by us only in the Maumee River at Toledo, Ohio, and
in Devils Lake, Manitou Beach, Mich. Abundant at both these x>laces.

52. Zygonectes iiotatus (Eafluesque). Top Minnow. DIG., FL., MM., MR., MDe., TW., TBr., AW.,
AC., AO., AD., BO., HC. Seemingly scarce at all these points.

53. Umbra limi (Kirtland). Mnd Minnow. FH., FE., CC., TB., TIL, MC., LCr., GC. Ahry common
on soft, muddy bottom. Several sxiecimens were found in the stomachs of black bass.

54. Lucius vermiculatus (Le Sueur). “Grass Bike”; Liitle Bickerel. Common throughout the

Maumee Basin. Sxiecimcus were taken from all the waters examined, excex^t Indian Lake and
Hoaglin Creek. Most abundant in grassy and sluggish waters.

55. Lucius lucius (Liumeus). Common Tike; “ While Bike.” .IH., .JE., CL., TW., TBr., AC. Scarce

at all these xioints. The specimen caught in the St. Josex>h River, at Hudson, Mich., weighed

3]- x>ounds. The stomach of this fish was filled to its utmost capacity with a sucker

{Moxostoma macrolepidotum duqnesnei), which was not less than 5 inches long. The stomachs

of others were examined and were found to contain minnows, crawfish, or beetles. The white

X>ike seems to be gradually diminishing in numbers in our streams and lakes.

56. Lucius masquinongy (Mitchill). Maskalonge, T., E. Fishermen on the lower course of the

Maumee River say that formerly the maskalonge was very abundant in that stream, but

that now one is seldom taken there. They are also decreasing in Lake Erie. The Toledo

fishermen say that only a small number are taken by them each .year.

57. Anguilla chrysypa Rafiuesque. Common Eel. None were taken b.y us, but the skin of one wms
seen that was taken in the Maumee River at Dellauce, Ohio. They are said to inhabit all

the w'aters of the Maumee Basin.

58. Labidesthes sicculus Coxm. Skipjack; Brook Silverside. Generally distril)uted in the waters of

the Maumee Basin. Great numbers of these small fish inhabit the Indiana lakes, where they

constitute a large portion of the food sux^ply of the bass and other food-llshes.

59. Aphredoderus sayanus (Gilliams). Birate Berch. Only twm small specimens were taken; one

by Prof. Meek in Gordon Creek, near Cecil, Ohio, and one by us in warm sluggish w'ater in

St. Marys Ei\'er, at Rockford, Ohio.

60. Pomoxis sparoides ('Lacex>ede). Calico Bass. Ft., MD., MG., JE., FL., FH., FE., CC., MM.,
DIR., MDe., TW., TBr.,HC. Taken in none of the lakes excex>t Fish Lake, where we found

it very common. None was caught in the Auglaize and the Blanchard rivers, or in any of

their tributaries. It is improxierly called “rock bass” by the rural fishermen in northeastern

Indiana,

61. Ambloplites rupestris (Rafiuesque). Bock Bass; Goggle-eye; Bed-eye. Twm sx^ecimens w'ere

caught by us in Devils Lake, none from any of the other lakes. A common fish at nearly all

the pioints where investigations were made in the streaius excex')t Fish Creek, Big Run, Lost

Creek, near Lima, Ohio, and Lost and Gordon creeks near Cicily, Ohio. They wmre taken in

the largest numbers and of the largest size in the St. Marys River at Decatur, Ind.

62. Chaenobryttus gulo.sus (Cuv. & Val.). Warmonih. FL., FH., FE., IL., CC., TB. Not common
anywhere,

63. LepomiS’Cyanellus Rafiuesque. Green. Snnfish. None was caught in the lakes, but specimens

were taken at nearly eveiyy X)oint in all the streams that were examined.

64. Lepomi.s pallidus (Mitchill). “Blue-gill; ” Blue Sunftsh. One of the commonest of fishes in

all the lakes. Sx^ecimeus were taken in all the streams and at nearly every xmint examined.
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65. Lepomis megalotis (Ralinesrpie). Found in all the larger streams ainl in nearly all the smaller

ones. A few si)ecimens were taken in Devils Lake, Manitou Beach, Mich., hut none from

anj- of the other lakes. Several sjiecimens were caught on the spawning heds in Cedar
Creek at AVaterloo, Ind., on .July 17.

66. Lepomis gibbosus ( Linureus). Commun Sinijish. Abundant in all the lakes. Common in all the

larger streams, except the Auglaize River and its tributaries. Less common in the smaller

streams.

67. Micropterns doloniieu Lac^pcde. SmaU-moiithed Black Jiass. Common in all the streams. None
was taken from the lakes. Large numbers .are taken below the dams in the Maumee River

at Defiance aud at Grand Rapids, Ohio.

68. Micropterus salmoides (Laccpede). Lanje-moulhcd Black Bass. A common fish in all the lakes,

where they form excellent sport for the angler. Also common in the Maumee River and
most of its larger triliutaries. Not one was taken in the Auglaize River or m any of its

tributaries. In the .stomachs of blaidc bass were found crawfish aud minnows. In the

stomach of one black bass was found a yellow perch (Berea flavescens)

,

and in the stomach of

the yellow jierch, in turn, was found a mud minnow ( Umbra Umi).

69. Etheostoma pellucidum Baird. iSard Barter. Common everywhere on sandy bottom in the

Maumee River aud in the lower courses of the larger tributaries. None was found in the

smaller streams or in the lakes.

70. Etheostoma nigrum Ralinesque. John in/ Darter. Common everywhere exceiit in Indian and
Cedar lakes, and Tiffin River at Manitou Beach, Alich.

71. Etheostoma blennioides Rafiuesiiue. Green -sided Darter. None caught in any of the lakes, nor

from St. Marys River. Taken in all the other larger streams and many of the smaller ones.

72. Etheostoma copelandi (.Jordan). Two siiecimens, Ij inches in length, were taken inthe Maumee
River at Toledo, Ohio.

73. Etheostoma caprode.s (Ralinesque). Lug Perch. Rather common at nearly all places examined

by us in all the larger sti’eams. Siiecimens were also secured in most of the smaller streams.

None from any of the lakes.

74. Etheostoma aspro Cope A: .Jordan. Black-sided Barter. Not taken in the lakes, but abundantly

distributed in all the streams examined.

75. Etheostoma evides (Jordan A: Copeland). Five si>ecimens were caught at the confluence of the

St. Marys and St. .Joseph rivers, at Fort AA’ayue, Iiid., aud one specimen below the dam in

the jMaumeo River, at Grand Rajiids, Ohio. They were all taken in clear llowiiig water.

Length, 24 inches; head, 44; depth, .54.

76 Etheostoma flabellare Eafiue8(iiie. ''Fun-tailed Darter.''’ .JH., FE., CC., TH., TBr., DL., SL.,

B( 'r. One specimen each from the Titlin River at Brunersburg, Ohio, and from Devils Lake,

Manitou Beach, Mich. Common at all the other i)oints named.

77. Etheostoma coeruleum Storer. Bainbow Barter. Not one was caught in the lakes nor in the

Maumee, St. Joseph, and St. Marys rivers. Common in all the larger and nearly all the

smaller streams.

78. Etheostoma coeruleum spectabile Agassiz. “Striped Bainbow Darter.” Only three specimens,

I'rom Sug.ar Creek, near Lima, Ohio. They diti'er from the former iu having dark streaks

along the rows of scales on the back.

79. Etheostoma jessiee Jordan & Brayton. A'^ery abundant in Devils Lake and Tiffin River at

Manitou Beach, JJich. Head, 4; depth, about 5. I>. xii, 12. A. ii, 9.

80. Etheostoma eos (.Jordan A: Copeland). One specimen from Fish Lake, four from Indian Lake,

and many from the Tiffin River at Manitou Beach, Mich.

81. Etheostoma microperca Jordan A: Gilbert. Least Darter. Taken only in Fish Lake, where four

sjiecimens IJ inches in length were secured.

82. Perea flavescens (Mitchill). Yellow Perch; “Bing Perch.” MG., MW., T., FL., FH., CL., MM.,
TB., DL., E. Rather common. Especially abundant in the lakes and in the lower courses of

all the larger streams.

83. Stizostedion vitreum (Alitchill). Wall-eye; Pike Perch. A few specimens from the Maumee
River below the dam at Grand . Rapids, Ohio, aud numerous specimens were taken iu the

Maumee River at Toledo, Ohio. In Lake Erie, around the mouth of the Alaumee River, large

numbers of this fish are caught I'or the markets of Toledo and other cities. It is one of the

leading food-fishes.
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84. Stizostsdion canadense (C. H. Smith). Sauger ; Sand nice. MG., MW., T., BO., E. At the
first three places named, numerous specimens from 5 to 14 inches in length were taken. At
the last })lace a single specimen 13 inches long was caught. This species is distinguished

from the former by the absence of a black spot on the last spines of the first dorsal.

85. Roccus chrysops (Rafinesque). White Bass. A few specimens from the Maumee River at Grand
Rajiids, live from the Maumee at Waterville, and many from the Maumee at Toledo, Ohio.

None Avas taken anywhere above the lower dam in the Maumee River.

86. Aplodinotus grunuien.5 Rafinesque. “ Sheepahead.” MD., IMG., MW., T., E. Abundant at

these places. They are not valued for food, and the large numbers caught by fishermen in the

west end of Lake Erie are thrown upon the beach, where they decay and the “lucky stones"

are picked, up by boys.

87. Cottus bairdi Girard. lliUer's Thumb. JE., BR., CC. Only a few specimens from each of these

places Avere secured. They inhabit cold water on rocky bottom.

LIST OF FRESH-WATER MOLLUSKS COLLECTED IN THE MAUMEE RIVER BASIN
AND NORTHERN OHIO IN THE SUMMER OF 1893, BY A. J. WOOLMAN AND
P. H. KIRSCH.

[Identified by Dr. W. H. Dali and Mr. C. 1

Maumee River (Kirsch).

1. Auodonta ferussaciana Lea.

2. Vnio miiltiradiatus Lea.

3. Unio occideus Lea.

Cedar Creek, Waterloo, Ind., July 15-17 (Kirsch).

1. Anodonia edeuinla A'ar. Say.

2. Auodonta decoraALea,.

3. Anodoutu footiaua Lea.

4. Campeluina, decisa Say.

5. Campeloma iutegra Say.

6. Limucea stagualis L.

7. Flanoi’his irivolvis Say.

8. FJauorbis campaunlatus Say.

9. S^yluvriuui simile Say.

10. SpJueviuui striatininn Con.

11. Unio uudulatus YCiT. Bar.

12. Uuio Inteol us IjAm. Female.

Sugar Creek, CloA'erdale, Ohio, Aiigust 10 ( Kirsch ).

1.

Unio circidits Lea.

Lake Erie, Port Clinton, Ohio, July 11 (Woolman).

1. Unio alatus Say.

2. Unioluteolus Liim. Male and female, north-

ern varietj’.

3. Unio occideus Lea. Female.

4. Uuio inidulatus Barnes.

LIST OF CRAWFISH COLLECTED IN THE

[Identified by D

1. Cambai-us p»'opiu(juHs Gir.

Maumee River, 1 (j f. ii, 2 9 .

'

Cedar Creek, Watorloo,Ind.,7 f. i, 5 $ , 3 J f. ii.

Devils Lake, Manitou Beach, Mich., 1 J f. ii.

Tiffin River. Hudson, Mich., 1 9 •

2. Cambarus immuuis Hog.

Maumee River, 1 f. ii, 19-
Cedar Creek, Waterloo, Ind., 1 f . i, 3(Jf. ii.

Beaver Creek, Grand Rapids, Ohio.

1 Simpson, of the U. S. National Museum.]

Vermilion RiAmr, Clarkfield, Ohio, July 17 (Wool-

man).

1. Unio luteo/iis Lam.

2. Unio iris Lea.

Rock River, Elyria, Ohio, July 18 (Woolman).
1. Unio uudiilatus Bar.

Sauduskj' River, Tiffin, Ohio, July 19 (Woolman).

1. JIarguritaua rugosa Barnes.

2. Unio undulatus Bar.

3. Uuio circulus Lea.

4. Unio rnbigiuosus Lea.

Beaver Creek, Lorain, Ohio, July 20 (Woolman).

1. Unio asp>erri:nus Lea.

2. Unio luteolus Lam.
Grand River, Painesville, Ohio, July 21 (Woolman).

1. Anodonia edeutula Say.

2. Unio occidens Lea.

Cuyahoga RiA'er, South Park, Indeiiendeuce, Ohio,

July 25 (Woolman).

1. Uuio occidens Lea. Female.

2. Unio nudtilatus Bar.

3. Uuio ligameutinus var. Lam.

4. Margaritana rugosa Barnes.

MAUMEE RIVER BASIN BY P. H. KIRSCH.

r. Walter Faxon.]

3.

Cambarus rusticus Gir.

Maumee River, 11 f. i, 4 9 , 1 (J f. ii.

Cedar Creek, AVaterloo, Ind., 5gf. i, 59-

Auglaize RiAmr, Cloverdale, Ohio, 19j"'-

Auglaize River, Defiance, Ohio, 1^1. ii.

Sugar Creek, CloA’erdale, Ohio, 2<Jf. i.

Blanchard River, Ottawa, Ohio, 1 f. i.

BeaA^er Creek, Grand Rapids, Ohio, 1 f. i.
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BATRACHIANS AND REPTILES OBSERVED BY US IN THE MAUMEE RIVER BASIN.

BATRACHIANS.

1. Necturus maculatus Rafniesqiie. Mud piqipi/ ; wafer dof/. One specimen T\'as seen by us in tbe

Miuimeo River at Grand Rapids, Oliio. They were said to be common in the lakes and larger

streams, where they are often taken with hook and line.

2. Bufo leiitiginosus Shaw. Toad. Generally observed throughout the Maumee Basin.

3. Acris gryllus crepitans ( Baird). Crieket frog. Very common along the margin of all the lakes.

Less common but generally distributed along the streams.

4. Rana pipiens Schreber. Common frog ; leopard frog. Observed ;it nearly all points where investi-

gations wei e made.

5. Rana sylvatica Le Conte. Wood frog. A few from the St. .Joseph River near Pludson, Mich.

6. Rana clamitans Latreille. Green frog. One specimen each from Cedar Creek, Waterloo, and Fish

Creek, Hamilton, lud.
;
St. .Joseph River, Edgerton, and Sugar Creek, Lima, Ohio A few

specimens each from the Tiffin and St. Joseph rivers near Hudson, Mich. Many from the

Blanchard River at Findlay, Ohio.

7. Rana catesbeiana Shaw. Bullfrog. Said to 1)6 common in all the lakes and sluggish waters of

the streams, but si)ecimeus were seen by us only in Cedar Creek at Waterloo, aud Big Run at

Butler, Ind.

REPTILES.

1. Storeria dekayi (Holbrook), One specimen each from Lost Creek, Lima; Auglaize River, Clover-

dale; aud Beaver Creek, Grand Rapids, Ohio.

2. Thamnophis faireyi (Baird A Giranl). One specimen from near Hudson, Mich.

3. Thamnophis butleri (Cope). One sx>eciuien from Cedar Creek, Waterloo, Ind.

4. Thamnophis sirtalis (Linmeus). Garter snake. At Hudson and Manitou Beach, Mich., at Water-
loo and Hamilton, Ind., aud at Grand Raiiids and Lima, Ohio.

5. Natrix leberis (Linmeus). A few specimens were seen at Waterloo aud Hamilton, Ind., and at

Lima aud Findlay, Ohio.'

6. Natrix sipedon (Linmeus). Water snake. A common snake, Jmt was seen by us only at the

following ])oiuts : Maumee River, Antwerp, Ohio; Tiffin River, Manitou Beach, aud Hudson,
Mich.

;
Auglaize River, Deliance, and Sugar Creek, Lima, Ohio.

7. Amyda mutica (Le Sueur). Leather turtle. Generally distributed. Taken by us in the Maumee
River at Grand Raj>ids, where it was common; Tiffin River at West Unity aud Brunersburg,
Ohio; Auglaize River at Deliance, Lost Creek, Lima, and Hoagliu Creek at Oakwood, Ohio.

8. Platyrettis spinifer (Le Sueur). Soft-shelled turtle. Specimens were taken by us in the MaTunee
River at Defiance, Ohio; St. Joseph River at Edgerton, Ohio; Fish Creek at Hanultou, Ind.

;

Tiffin River at West Unity, Ohio; Auglaize River at Cloverdale and Oakwood, Ohio.

'9. Chelydra serpentina (Linuauis). Snapping turtle. Specimens were observed in the Maumee,
Defiance, Ohio; St. Josejih River, Hudson, Mich.

;
Cedar Creek, Waterloo, Fish Creek, Hamil-

ton, aud Big Run, Butler, Ind.; St. Marys River, Decatur, IncL; Tiffin River, West Unity,
Ohio; Auglaize River, Defiance, Ohio, and Beaver Creek, Grand Rajiids, Ohio.

10. Aromoclielys odorata (Latreille). Musk turtle. A single specimen from the Maumee River at

Defiance, Ohio.

11. Malaclemys geograpliica (Le Sueur). Map turtle. Not common. Taken by us in the Maumee
River at Antwerp, Defiance, aud Grand Rapids, Ohio; St. Marys Ri%^er at Decatur, lud.;

Auglaize River at Defiance, aud Blanchard River, Ottawa, Ohio.

12. Chrysemys marginata (Agassiz). The commonest of turtles. Specimens Avero taken at almost
every x>lace where investigations Avere made by us.

TABl.E OF DISTRIBUTION.

The Ibllowing table s1ioaa\s the present known distribution of the 87 species of lishes

which Ave now know from the basin of the Maumee Eiver. The streams aud places
from which each species has been obtained are indicated by the crosses in the appro-
priate columns.
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Table showing the Known Distbibution
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OF Fishes in the Maujiee Basin.
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Table showing the known Distkibution
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OF Fishks IX THE Maumee Basin—
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21 -A STATISTICAL REPORT ON THE FISHERIES OF THE MIDDLE
ATLANTIC STATES.

INTRODUCTORY NOTE.

The following report relating to tlie tislieries of tlie Middle Atlantic States is the

last of a series of papers on the economic fisheries of the dilferent geographical coast

sections, emanating from the Division of Statistics and Methods of the Fisheries of

this Commission. The regions previously covered l>y printed reports were the Xew
England States, the Pacific States, the Gulf States, and the South Atlantic States, in

the order named.

As was the case with the previous similar repoi ts, the present article is based

entirely on original field inquiries carried on by agents of the Commission. The
investigations rvere conducted during parts of the fiscal years 1891, 1892, and 1893,

and the statistics and other information obtained relate to the calendar years 1889,

1890, and 1891, and, in part, to 1892. The canvass of New York was assigned to

IMessrs. H. M. Smith, E. E. Eace, and W. A. Wilcox. The fisheries of New Jersey

were covered by Messrs. II. M. Smith, Ansley Hall, and E. E. Eace. Pennsylvania,

was visited by Messrs. C. H. Stevenson and E. E. Eace. The waiters of Delaware,,

tributary to Chesapeake Bay, were canvassed by Mr. Eace; the remainder of the State

by Mr. Stevenson. The agents reporting on Maryland and Virginia were Messrs. W. A.

Wilcox, T. M. Cogswell, H. M. Smith, C. E. Ingersoll, C. H. Stevenson, Ansley Hall,

and E. E. Eace. The special sections of these States investigated by each agent will

be found recorded in my annual reports for the fiscal years 1891, 1892, and 1893.

The commercial fisheries of these States are more important than those of any
other section in the United States in the items of persons engaged in the industry

and the value of products. The capital invested in the lisheries is, however, much
less than in the New England States. The returns for the last year covered by the

statistics show that 99,923 persons found employment in the different branches of

the industry; $19,318,0(54 was the value of the vessels, boats, apparatus, and other

property used, and $19,023,474 was the value of the products to the fishermen.

The special fisheries w’hich in the Middle Atlantic region are noticeably inqiortaut

and suriaiss in value those of all other regions combined are the alewdfe, bluefish, sea

bass, shad, Spanish mackerel, squeteague, striped liass, wdiite perch, ^yellow perch,

clam, crab, terrapin, and oyster. The oyster fishery alone is worth $12,400,000, or

more than one fourth the value of the entire fishing industry of the United States, and
more than that of the combined fisheries of the New England States. Next to the

oyster in prominence is the shad, Avitli a value of $1,216,000.

The report has been prepared by Dr. Hugh M, Smith, assistant in charge of the

division. In the elaboration and compilation of the field agents’ returns he has been
aided by Mr. Charles H. Stei^enson, iirincipal office assistant, Mr. S. L. I'ritchard, and
other members of the divisional force.

Marshall McDonald,
Z7. S. Commissioner of Fish and Fisheries.
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A STATISTICAL REPORT ON THE ITSHERIES OE THE MIDDLE

ATLANTIC Sl'ATES.

By HUGH M. SMITH, M. D.,

Assistant in charge Division of Statistics and Methods of the Fisheries, U. S. Fish Commission.

GENERAL CONSIDERATIONS.

GcograpJlical features of the I'ef/iou .—The group of coast States einbracecl by the

title of this paper consists of Xew York, New Jersey, Peiiiisytvauia, Delaware, Mary-

laud (including District of Columbia), and Yirgiuia. The Middle Atlantic States are

sometimes regarded as including only the four States first named, but from the stand-

point of the commercial fisheries the inclusion of Maryland and Yirginia with the others

mentioned and their exclusion from the group of States lying further to the south, are

not only proper but are fully warranted by numerous considerations. While it is true

that the fisheries of iMaryland and Yirginia have certain features that resemble tho.-e

of North Carolina and other States of the South Atlantic seaboard, by far the strongest

affiliations and resemblances are with the Middle Atlantic region.

These States have an area of 1.59,700 square miles, or about the same as Great

Britain and Ireland, Denmark, Holland, and Belgium combined. The land area is

152,005 square miles and the water area 7,035 S(piare miles. New York has the greatest

land area, but Maryland, next to the smallest of the States, has relatively and actually

the largest water area; this amounts to 2,3.50 square miles, or about 20 per cent of the

total surface. The water areas subject to the juri.sdiction of the several States are as

follows:

State.s.
Sfjnare
miles.

New York 1, ,550

Xew Jer.sey 3fi0

reimsYlYauia 2 ::o

Delaware 90

Marylaml (including District of Columbia) 2,300

Virginia 2,325

Miscellaneous (iinassigned waters in Delaware,

lower Xew York, and Karitan bays) 720

Total 7, 035

The length of the coast line of this section, following the indentations of the bays

and including both sides of the rivers to the limits of commercial fishing, is approxi-

mately 5,400 miles. The extreme northern and southern }>oints on the coast of these

States, however, are only 340 miles apart in an air line.

This region had a population in 4800 more than one-fourth that of the entire

country, namely, 15,798,055, while the counties having a frontage on the salt and fresh

waters of the section and maintaining economic fisheries had a population of nearly
one-eighth that of the United States, namely, 7,085,220.
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This section is imleuted l>y three l)ays, which are among tlie largest on the coast

of the United States and are extremely important in connection nith the fisheries;

these are New York Bay (with its several tributary bays), Delaware Bay, and Chesa-

l»eake Bay, which have a combined area of about 3,720 square miles. Into these

bodies of water all the important rivers of the region drain; these are the Hudson,
Delaware, Susquehanna, Potomac, Baiipahannock, and James.

Scope and aims of the report .—The inquiry on which this report is based disclosed

no very marked changes in the methods of conducting the fisheries of this region since

the x)ublication of the very full discussion of the subject in the Fisheries and Fishery

Industries of the United States, relating ])rimarily to the years 1870 and ISSO. The
chief puri)ose of this paper, therefore, is to show the condition and extent of the in-

dustry by means of detailed statistics. Noteworthy changes in methods of fishing,

abundance of species, etc., will be referred to in the explanatory text for each State.

The imper is based on field investigations carried on during the fiscal years 1891,

1892, and 1893 by the agents of the division of statistics and methods of the fisheries of

this Commission. The information has been obtained by the personal inquiries of the

agents, and the statistics reiiresent actual records of fishermen, fish dealers, and
transportation agencies whenever such records were available. The statistical canvass

was addressed principally to the calendar years 1889, 1890, and 1891, and the figures

for New York, Maryland, and Virginia in the accompanying tables relate to those

years; but owing to the lateness of the field inquiries in New Jersey, Delaware, and

Pennsylvania it was possible to secure data for those States for the year 1892.*

The investigations of the river fisheries of this region were carried as far up the

streams as commercial fishing existed. Thus the Hudson Eiver was canvassed to

Stillwater, N. Y.
;
the Delaware to Shawnee, N. J.; the Susquehanna to Columbia,

Pa.; the Potomac to Washington, 1). C.; the Eappahaunock to Port Eoyal, Ya.; the

James to Eichmond, Va.

Whenever available, records have been consulted in ascertaining the quantity and

value of the catch, and in the case of a verj- large proportion of the professional fishing

the figures presented may be regarded as being as nearly correct as it is possible

to obtain. On the other hand, in the case of the semiprofessional fishing, especially

that carried on in the upper courses of the rivers, it is the exception to find fishermen

who keep a record of their catch, and in order to determine the approximate output

of the various kinds of fishes taken it is often necessary to follow up very slight

clues. A certain proportion of the fishermen know how much their fish sold for, and

with this item as a basis the agents can, by judicious questioning, prepare a fairly

accurate statement of the (luautity of the yield, although the sei)aration of the catch

into species involves elements of uncertainty which must always render a fishery

census of these minor fisheries unsatisfactory.

The statistical matter to be presented consists (1 )
of general condensed tables

showing by States the extent of the fishing industry in the entire region, (2) of detailed

tabulations for each State by counties, (3) of a series of statements giving the extent

of some of the more important fisheries, and (4) of comparative statistics by States for

1880 and 1891.

* A paper on the statistics ul the fisheries ol the United States, embracing the region under dis-

cussion, was presented by the writer to the World's Fisheries Congress, convened at Chicago in October,

1893, and was published in the Bulletin of the U. S. Fish Commission for tlie same year. The figures

therein contained, which were provisional, will be found to differ in some slight respects from those

given in the present report, which is to be regarded as final.



FISHERIES OF THE MIDDLE ATLANTIC STATES. 345

111 order to show the aggregate weight of the products of the fisheries, it has

been necessary to reduce to the coinnion unit of iiounds certain articles which are not

ordinarily sold on tliat basis, among these being oysters, clams, scallops, and crabs.

In the <-.ase of mollusks, the quantities given in the tables represent the weights of

the edible parts of those animals; thus, with OJ^sters, round clams, long clams, and

scallops, the weight of the meat and liquor is taken into consideration, while with

scallops only the “eye” or “heart” is shown. The weights assigned to a bushel of

each of these shellfish are 7 pounds to oysters, S pounds to round clams, 10 pounds to

long clams and mussels, and pounds to scallops. The common edible crab is

regarded as having an average weight of one-third of a iiound; the horseslioe or king-

crab is rated at 2 pounds.

JSfature of the fisheries ami fishery resources .—The Middle Atlantic States have

the distinction of maintaining more valuable fisheries than are carried on in any other

region of the United States. The fishing population is about as numerous as that in

all the other coast and lake States combined. The number of vessel fisliermen, of

shore and boat fishermen, and of factory hands and other shore employes is larger

than in any other geographical division.

The aggregate value of the investment in fishing property is less tlian in the New
England States. This is largely due to the relatively ex[)ensive class of vessels

employed in the latter region. In the items of seines, fyke nets, oystering ai)paratus,

number of vessels, and nuudjer of boats, the Middle Atlantic States take first rank.

The value of the fisheries, which affords the best basis for determining the import-

ance of file industry, is much greater in this region tlian in any other, being one and
a half times that of the next prominent section, ISTew England.

Among especially prominent features of these fisheries are the very large fleet of

small vessels, chiefly schooner and sloop rigs, engaged in taking oysters
;
the extensive

use of pound nets, fyke nets, gill nets, and seines in the bays and rivers; the numer-

ous small boats employed for oysters and clams; the employment of steam and sail

vessels in the capture of menhaden, and the very valuable shore industries dependent

on the oyster and menhaden fisheries.

Features of the fishing industry of the Middle Atlantic region wliii^h contrast

very strongly with that of the geographical section adjoining on the north are the

general unimportance of tlie food-fish industries carried on with vessels and the

Xiractical absence of any fishing on the high seas. Only in rSTew York is the use of

vessels for the caxiture of food-fish imxmrtant, and only in Yew Jersey are the oxier-

ations of the shore fishermen noticeably extensive on the ocean grounds beyond
jurisdictional limits. It is estimated that fully 90 |)er cent of the value of the fishery

Xiroducts of this section is from waters within the control of the States.

The waters of this region are x>erhax)S more remarkable for the great abundance
of the imxiortant fishery objects there found than for an esx)ecially large variety of

desirable fish and other animals, such as is x>resent on the coasts of the Gulf and

Pacific States. While some seventy fishes of recognized food value occur regidarly

on the ocean shores, in the bays, or in the rivers of the region, and while the number
of invertebrate and other aquatic products is not small, the great xirominenee which

the fishing industry of these States has attained may be said to depend on two

Xiroducts, namely, the shad and the oyster, which are here more abundant and
valuable than in all the remainder of the country combined.
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Tlie following’ list embraces all the important food and bait fishes of this region,

as well as some others that are of considerable value during certain years. The more

acceptable common names are given, the local names employed in. the different States

are shown, and the scientific identifications are added for accuracy.

Common and scientific names of the inijjortant fishes of the Middle Atlantic States.

Coinmoi) names. Local names. Scientific names.

Albacore; Little tunny Albacore
A|)X>lccore, N. J.
Horse-mackerel, Va.

Gymno.sarda alletterata.

Clupea lestivalis.

Oliit herring, Potomac Ricer.

Alewife; River herring

Herring.
Summer herring.
Alewife
Branch herring, Potomac River.
Herring.

Clupea pseudoharengus.

Greeufi.sh, lid., Va.
Horse-mackerel, N. Y.
Mackerel, N.J.
Salt-water tailor, Md., Va.
Skipjack, Md.
Skip mackerel, N. T.
Snap mackerel, 1ST. J.
Snapping mackerel, H. J.

Snapper. H. J.
Tailor, Md.. Va.
Whiteii.sh, Y. T.

Brier ray
;
Prickly ray

Bonejack, X. J.
Bonito.
Skipjack.
Boh-tailed skate. K. J Raia eslanteria. ^

Btitter-fisb
Prickly skate, Md.

Stromateus jiaru.

Cyprinus carpio.

lk)llar-fish. IST. J.
Harvest-fish, J.,Md.,Va.
Starfish, Va.

Catfish, common; Bullhead

Channel cat.

Sclinylkill cat, Pa.
White cat.

Ameiurus iiehulosus.

Cero ; Kingfisli

Mnd cat.

Yellow cat.
Scombei'omorus regalis.

Cobia; Crab-eater

Cod

Kingflsh.
Searer, N. J.
Searing. H. J',

Sier, IST. J.

Bonito. Chesaiieake Bay
Coalfish, Chesapeake Bay.

Elacate Canada.

Conger eel Leptocexihaliis conger.

Micropogon undulatus.

Ctenolahrus adspersus.

Pogonias cromis.

Scifena ocellata.

Croaker
Sea eel.

Cunner; Chogset

Crocus, Chesapeake Bay.
Grumbler, Potomac River.
TiPiio-oll "NT .T

Bm-galf N. Y.
Galt N. J.

Black drum.
Drum, red T>rn»>»

Eel
Red drum.
R.ol Anguilla chrysypa.

Paralichthys dentatus.Elouudar, summer; Plaice Chicken halibut, Chesapeake

Flounder, ivinter

Bay.
Flatfish.
Flounder.
Fluke, J.
Plaice.
Splaice, N. J.
FlatfivSh

Flounder.
AVinter flounder.

Pseudopleuronectes am e r i-

canus.

Melanogrammu.s feglifiuus.

Phycis chuss, P. tenuis.

Hippcclossus hippoglossus.TTnlihnt
Ling, N. J.
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Common and scientific names of the important fishes of the Middie Atlantic States—Continued.

Common names. Local names. Scieutilic names.

Hickory shad.

Kinsfish.

Mackerel.

.

Menhaden

.

. Moonflsh

Mullet, striped .

Pigfisli

Pike; Chain pickerel . ..

Pike; Banded iiiekerel

.

Pollock . .

.

Pompano .

Iledhorse

.

Salmon .

Scup

Sea bass

Sea-robin

.Shad
Sheepshead
Skate, .'smooth; Barn-door skate
Smelt
Spanish mackerel

Spot

Antnmnal herring, Md
Presh-Tvater tailor, 1‘otomac
Kiver.

Greenback, IST. T
Herring, N. J.

Hick, Chesapeake B.ay.

Hickory ,iack.

Hickory shad. Cliesapeake Bay.
.Shadine, H. J

.

Tailor sliad. Potomac Eirer.
Barb, N. J
Black mullet. Chesapeake Bay.
Hake, H. .J., Del.
Ivingti sb.
Sea mullet, Va.
Boston mackerel, IST. .T

Mackerel.
Aleavife, Del., Md.. Va
Bay alewife, Chesapeake Bay.
Bu’gtish, Va.
Bughead, Va.
Bug shad, Va,
Bunker, N. J., Chesapeake E.ay.

Chebaug, H. J.
Green tail.

Marslibanker, S', J.
Menh.aden.
Mo.s.s bunker, H. T.
Oldwife, Va.
Pilcher, Va.
Angel-fish
Moonfisli.
Porgee.
Fatback, Va
Jumping mullet, Va.
Mullet.
Striped mullet.
Grunt, Chesapeake Bay
Hogfish. Chesapeake Bay.
.Speckled redmouth, Chesa-
peake Bay.

Pickerel . .1

Pike.
Pickerel
Pike.
Br-ook jdckerel, Hudson River.
Ditch pike, Delaware River.
I’ollock
Pompano
Sunfish, Va.
Large-scaled sncker
Mullet.
Mullet sucker, Potomac River.
Redhorse.
Red mullet, Potomac River.
Salmon
Pair naid, Va
Porgy, N. Y., H. .J.

Sea i)orgy, N. J.
Black bass, Va
Bhackfish.
Black will, Chesapeake Bay.
Black perch, Md.
Black nell, Md.
Sea bass.
Flying-fish. H. J., Va
Pigfish, H. J.

Sea robin.
Sliad
Sheepshead
Smooth skate
Smelt
Bay mackerel, Chesapeake Bay.

.

Spaniard, K. J.
Spanish mackerel.
Cape May goody, X. J
Croaker, Md.
Crocus, Md.
Goody, N. J.
Lafayette-fish, X. Y.
Porgy, X. J.
Roach, Va.
Spot.

•Clupea mediocris.

Menticirrus nebulosus.

Scomber scombrus.

Brevoortia tyrannus.

Chaetodipterus faber.

Mugil ceiihalus.

Pomadasys fulvomaculatus.

Lucius reticulatus.

Lucius americanus.

Pidlachins virens.
Trachinotus caridiniis.

Moxostoma macroleiddotum.

Salmo salar.

Stcnotomus chrysop.s.

Serranus atrarius.

Prionotus strigatus, P. pal-
mipes.

Cluiiea sapidissima.
Archosargus probatocephalus,
Raia lievis.

Osmerus mordax.
Scomberomorus macuhitus.

Leiostomus xanthurus.
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Common and scitiitific names of the important fishes of the Middle Atlantic States—Coutiimed.

Comnioii names. Loca.1 names. Scientific names.

Squeteague, spotted .

Sqneteague; ^Veakfisll

Striped bass .

.

Sturgeon

Sucker, black.

Sucker, brook

Tautog

Tomcod

White perch.

Yellow perch

Yellow-tail ..

Salmon trout, Ya
Siiotled sea trout, Chesapeake
Bay.

Trout.
White trout, Ya.
Bluefisb, N. Y.. N. J., Del., Md.,
Ya.

Chickwit, hJ”. Y.
Gray trout, Ya.
Salt-water trout, Chesapeake
Bay.

Sea trout, Chesapeake Bay.
Squeteague.
Trout. Cliesapeake Baj-.

Weaktish.
liock
Koukfish.
Striped bass.
Manioose, Delaware River
Moose (young), K. J.
Sturgeon.
Black sucker, Md.,Ya
Mud sucker, Md.
Mullet.
Sucker.
Fine-scaled sucker
Mud sucker, Md.
Sucker.
Blacktish
Chub. N. J., Ya.
Moll, Va.
Salt-water chub, Chesapeake
Bay.

Smooth blackfish, N.J.
Sea-tog, N. J.

Tautog.
Will George, Ya.
Frostlish
'Tomcod.
Black perch, N. J
Perch.
White perch.
Yellow perch, IS". J.
Perch
Yellow ned, Md.
Yellow perch.
King AYilliam perch, Ya
Silver perch, K. J.

White perch, N. J., Md.

Cynoscioii nebulosus.

Cynoscion regalis.

Roccus linealus.

Acipenser sturiu oxyrliyuchus.

Catostonius nigricans.

Catostomus commcrsoni.

Tautoga ouitis.

Microgadus toincodus.

Moroue americana.

Perea fiavesceus.

Bairdiella ebrysura.

The principal molluscau resources of this region are the oyster (Ostrea virginica),

tlie quahog, round clam or hard clam {Venus niercenaria), the soft clam or long clam
{Mtja arenarta), the mussel {Mi/Ulus edulis), the scallop {Pecten irradians), the “jingle”

{Anomia the “quarter deck” [Grepidula fornicata), and the squid [LoUgo

pc(det). The scallop and two shells employed in oyster planting, the “jingle” and
“quarter deck,” are taken onlj^ in hiew York, but the other mollnsks are found in all

the other States having frontage on salt water, althongli all except the oyster are

somewhat more abundant in the more noi'theru States of the section.

The economic crustaceans of this region are the lobster {Astaens americanus), the

king crab or horseshoe crab {Limnliis jtttlgphemtts), the common bine crab {CaUinectes

hastatus), the shrimp (Crangon v-ulgiu'is), and crawftsiies {Camharus). The lobster is

restricted to the coast waters of the States north of Maryland, and the crawtishes are

taken onlj" in Maryland and Virginia, bnt the other crnstaceans named are generally

distributed throughout the Middle Atlantic region.

The reptilian resources of these States include the diamond-back terrapin [Mala-

clemmys palustris), the slider or red bellied terraj)in {Pseudemgs rugosa)^ the bullfrog

{Patta catesbluna), and several sea turtles.
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CONDENSED STATISTICS.

The statistical as])ect of the lisheries of the Middle .\tlaiitic States is shown in a

general way in tlie following series of tables. These tabulations make it possible to

ascertain at a glance the relative importance of thelishing industry in each State as

compared with the entire region and with each of the other States, and are preliminary

to the very detailed statistics which are afterwards presented. The general tables

which are given pertain to the persons engaged; the ai»paratus, vessels, boats, etc.,

employed, and the quantity and value of the catch, viewed from several standpoints.

It appears that of the 90,!I23 persons employed in the lishing industry of this

region in 1891, 15,213 were vessel hshermen, 51,900 were shore and boat fishermen,

2,500 were carriers of fishery products, and 18,301 were shore help, factory hands, etc.

Considerably more than two-fifths of the fishery employes, viz, 39,911, wmre in Mary-
land and nearly one-fourth, namely, 23,591, were in Virgiiua. The order of rank of

the other States was New York, New Jersey, Pennsylvania, and Delaware.

Persons cni/(i{/ed hi 1hc fisheries of the Middle Ailaniic Sfates.

States.
Yrsfiel

tisliermen.
Shore

lisherinei).

Trans-
porters.

'

Sliores-
iiien.

1

Total.

New York 2, 2-AO 7.858 00
! 2,042 12. 246

New .Jersey 2, 017 7, 880 201 532 10. 03!)

Peiiusylvaiiia 348 1, 031 5 289 2, 273
Delaware 103 1,653 43 431 2. 230
Marviand (includinji District of'Colunibia) C, 802 10, 807 1,450 1 11,735 39, 944
Virginia 3, G03 10, 008 705 3,275 23, 591

Total 15,213 54, 900 2,500 i 18,304 90 923

The money invested in this industry was $19,318,601, of which Maryland is credited

with $7,100,718, New York with $5,283,200, Yii'ginia with $2,918,059, New Jersey with

$2,107,865, Pennsylvania with $911,110, and Delaware rvith $208,082. The factors

entering most cons])icuously into this large amount are vessels, boats, shore property,

and working capital.

No less than 3,109 vessels of over 5 tons register were engaged in the actual taking

of fi.shery products, and 758 others were employed exclusively iu transporting the

catch. This fleet was valued, Avith the outfits, at $1,701,818, and its tonnage Avas 08,711.

Over 1,025 of the vessels were in Maryland and about 915 in Yirginia, the otlier four

States having 1,350.

Boats to the number of 32,821, valued at $1,889,1.38, exclusive of those constituting

a part of the vessels’ equipment, Avere used. Of these 9,825 were iu Maryland, 9,217

in Virginia, 6,227 in New York, 5,712 in New Jersey, and 1,783 in Pennsylvania and"

DelaAvare.

The various kinds of iiroperty used on shore in connection with the business,

such as factories, fish-houses, reels, etc., had a value of $5,803,000. Maryland, owing
chiefly to its extensive and numerous oyster-packing establishments, had the largest

share in this amount, $2,110,327 being thus credited; New York folloAved, Avith

$1,791,909, and A^irginia wdth $717,787. The working or cash capita) required to

properly conduct the fishing industry Avas $5,1-10,955. This is a somewhat uncertain
though very important item, which may be viewed iu several different Avays, and
varies Avith the method of consideration. As here regarded, it is the amount of ready
money which must be ke])t by fishery operators, wholesale purchasing agents, and
factory OAviiers in order to meet the current demands for fish, Avages, materials, etc.
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This element is largest in Maryland ami New York, and smallest in Virginia, of tlie

four States Laving' a noticeably large fishery investment.

Foremost in value among the appliances used in the capture of fishery products

are the gill nets; 30,158 of these were employed in 1891, with a value of $419,722,

these figures including a few trammel nets, which are structurally gill nets. Mary-
land leads in the number of gill nets, but New Jer.sey takes precedence in the value

of such nets; and while Virginia leads New York in the number of nets, the latter

State surpasses in value.

The dredges, scrapes, rakes, tongs, and forks used mostly in the extensive

molluscan fisheries together had a A'alue of $474,304, a sum representing 51,578 such

appliances. In the vessel fisheries, 8,875, valued at $235,071, were employed; and
in the boat fisheries 42,703, valued at $239,233. The investment of Maryland in these

items was $198,920.

Pound nets, trap nets, and weirs constitute an important class of fishing appli-

ances, which is represented in every State except Pennsylvania and is prominent in

New York, New Jersey, Maryland, and Virginia. The number of such nets was

2,414, liaving a value of $305,783, of which 1,005, worth $71,778, were in Maryland,
and 941, worth $100,990, were in Virginia. In New York, 90 traps, valued at $32,350,

were operated from small vessels.

Haul and imrse seines, to the number of 1,808, wmre fished in this region, the

former being Avell distributed among all the States, while the latter are chiefly in

New'' York and Virginia. The value of all seines was $278,230.

The number and value of other important kinds of apparatus used in these States

were as follow’s: Fyke and bag nets, 21,730, $125,505; pots, 27,214, $27,722; lines,

$23,310; miscellaneous appliances, iucliidiiig spears, dip nets, etc., $8,511.

Vessels, hoals, shore properly, and cash capital emp)loyed in fisheries of the Middle Atlantic States.

Designation.

Xew York. New Jer.sey. Pennsylvania.

No. Value. iN'o. Value. No. Value.

Vessels tisliing 618 $778,442 524 $541, 520 47 $84, 900
8 496 7,883 1, 194

168, 388 122, 433 19, 410
Vessels trausportini;' 41 44, 100 83 108, 150 2 2, 875

79G 1,437 26

O’^ttit"^ 5, 710 13, 255 no
Boats 0, 227 373| 670 5, 742 412, 373 837 30, 652

Apparatus—vessel tisberies

:

69 39, 850 12 6, 100

90 32. 350

8, 870 370 206
90 24.8 40 20

490 1. 137 230 225

Dredffes, rakes, aud toiifjs 1,860 43, 322 2, 032 44, 251 143 5, 035

Appartitus—shore fisheries

:

Seines 258 33, 790 360 31, 922 151 19, 405

Gill nets and trammel nets 6,402 88, 450 3, 983 129, 832 209 21, 450
173 38, 990 185 55, 370

Fvkenets and bag nets 6,246 55, 4G5 . 1,692 18,881 2, 534 5, 264

T ines 2, 875 4,808 427

13, 568 13, 674 3, 760 3,901
1. 750 2. 332 725 1, 193

3.489 3,728 216 404
4,872 43, 200 1, 184 8, 334
G,' 987 33, 390 3, 474 15, 625

487 494
1,794.969 409, 561 450, 162

1, 679, 000 5'38. 850 303, 750

5, 283. 200 2, 467, 865 944, 140
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Vessels, boats, apparatus, shore property, and cash capital employed in fisheries, etc.—Continued.

I>esignation.

Delaware. Maryland.* Virginia. Total.

No. Value. No. Value. No. Value. No. Value.

Vessels fishing 25 $21, 525 1,225 $876, 705 730 $498, 440 3, 169 $2, 706, 532
304 21, 033 0, 087 47, 997

3, 390 331, 709 169, 933 815, 263
Vessels transporting 16 13, 250 402 570) 150 214 24l) 695 758 980) 220

ooj.
13, 150 5, 084 20, 717

1, 975 29, 068 309, 803
Boats 946 29, 233 9, 825 579, 488 9, 247 463) 722 32, 824 1,889, 138
Apj)aratus—vessel fisheries:

15 8,450 41 25, 650 137 80 050
90 32, 350

30 9 476
130 268
720 1 362

Dredges, rakes, and tongs 110 2
,
no 2,913 115, 661 1, 827 24, 692 8, 875 235, 071

Apparatus—sboie fialicries :

Seines 203 10, 263 521 68, 330 178 32, 470 1,671 198, 180
Gill nets and trammed nets 1.586 33, 946 11,999 100. 014 5, 979 46, 030 30,1.58 419, 722
Pound nets and weirs 20 305 1, 005 71,778 941 166, 990 2, 324 333, 433
Fyke nets and bag nets 567 1,261 10, 358 38, 924 339 5. 770 21, 736 125, 565

20 2, 272 3,432 13, 834
Eel ])Ots 1,775 784 4, 636 4,013 110 95 23,849 22, 467

40 100 3 025
170 85 15 10 3. 890 4. 227

2, 068 10, 509 198 4, 640 8, 322
Tongs and forks 243 522 12, 921 72, 750 10, 756 50, 263 34,381 172) 550

113 2, 498 442 4,284
44, 800 2, 446, 327 7] 7, 787 5, 863, 606
44, 400 2, 107, 435 467, 500 5, 140, 955

Total 208, 082 7, 460, 718 2, 948, 659 19,318, 664

' Includes District of Columbia.

The yield of the fisheries of this region was 590,454,360 liounds, having a first

value of $19,023,474. The quantity^ given includes only' the net weights of shellfish.

Owing to the large catch of a comparatively cheap fish (menhaden) in New York and
Virginia, the quantity of products there taken was considerably larger than in

Maryland, the fisheries of which were far more valuable. The table shows that the

fisheries of the latter State were worth $6,460,759, those of New York $4,817,369,

those of Virginia $3,647,845, those of New Jersey $3,520,057, those of Pennsylvania

$322,021, and those of Delaware $255,423.

Products of the fisheries of the Middle Atlantic States.

Species.

New York. New Jersey. Pennsylvania.

Pounds. Value. Pounds. Value. Pounds. Value.

Alewives 2, 194, 560 $23, 526 2, 066, 820 $14, 260 2,331,775 $1.3, 449
Black hass 9, 250 1, 166 22, 885 2, 368

237 010 7 2*^7 9‘’6 2S4 163
1 750 150 150 633 9 857

837, 246 12, 988 2.30 802 6 582
2 000 160 3, 800 199

CatUsli 117, 180 5, 144 133, 824 8, 265 132)408 0, 223
Cod 2, 277, 458 89, 921 841 Oil 20, 001

124 240 980
Eels 1,616. 213 97, 999 623, 280 38, 594 40, 950 2, 174

1, 561 696 45 231 987 895 33, 620
278 400 10 468 1^ 400 42
147 730 3 890 17 940 675
157,541 10, 792 33, 697 2, 298

Mackerel 25, 117 2, 316
104,860 114 295 605 20. 670, 542 56, 974

160 060 7, 878 8S! 35U 4, 902
Perch, white 41, 209 2, 637 193, 724 13) 539 6. 020 341
Perch, yellow 46,916 3, 602 500. 238 27, 219 12, 625 674
Pike 8, 215 740 19, 485 1,904 4, 975 697

7, 016 25, 682 855
Sea l>a.ss 679, 180 35, 015 3,731,538 147, 093 947, 500 33,805
Shad 3. 044, 956 161, 209 10, 225, 455 443, 438 2, 092, 804 128,274

19, 523 3, 500 26, 290 4, 013

101, 897 2
,
022

'

353
74) 836 7, 255 78, 391 12, 620
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Products of the fisheries of the Middle Atlantic States—Contirmed.

Species.

Spots and croakers
Sqiieteaj>ue
Striped oass
Sturgeon
Suclfers
Tan tog -

Other tish -

Refuse fisli

Oysters.
Soft clams or long clams

.

Quahogs or liaial clams .

.

Scallops
Mussels
Squid
Shells
Crabs, bard
Crabs, soft

Lobsters
Shrimp -

King crabs
Terraijins

Total 170, 885, 022

jSTew York.

Pounds.

17,

, 852,

205,

30,

25,

171,

236,

. 118,

;, 277,

,
505,

, 321,

313,

21,

40,

1, 766,

435,

93,

165,

Value,

,$700

111,301
21, 389

929
1, 545
7,618
8, 028

2, 733

,
748, 509
105, 891

650, 621

48, 340
900

1, 633

15, 950

7, 589
3,450

15, 655

4, 817, 369

New Jersey.

Pounds. Value.

106, 680

6, 002, 563
298, 164

452, 630

56, 680
9!l, 437

167, 320

$4, 521

201, 515
43,296
10,019
4, 008
3,894
3, 684

Pennsylvania

Pounds,

24, 615
52, 700
42, 550

84, 230

10,114,567
I

1,639,648
827,000 47,700

3,454,024
1

371,933

1, 183, 700

6, 000 200

230, 111

289, 500

165, 664
1, 200

,
798, 980

3,280

79,116, 380

9, 499
35, 380

12, 403
600

7, 534
1, 074

3, 520, 057 7, 583, 657

Value.

$2, 400
640

2,115

4, 236

124, 420

Species.

Delaware. Maryland.* Virginia. Total.

Pounds. Talue. Pounds. Value. Pounds. Value. Pounds. Value.

863, 760 $12,412 17, 418, 850 $131,245 11,013, 485 $93, 905
430

35, 889, 250
39, 135

$288. 797

3, 9647, OOO

516, 364 22, 761 1, 842, 264 07, 545 15, 093, 129

152, 883
59l'479
10. 007

31, 955
27, 028

120, 000

13, 370
2, 900
576

1,220, 003 23, 255
780 46, 798 i!715

73, 800 4, 074 1, 296, 752 45, 502 935, 244 28, 487 2, 689, 268 97, 695

4, 948

115, 922

5, 371
183, 560

195, 250 4,948 195, 250
3, 118, 409

30, 000
223, 500

380 179, 502 . 4,011
2, 907

333, 742

Eels 8,967 792, 044 32, 1)19 71,619 3, 367, 606

5,000 168 33, 443 1, 008 127, 295 4, 109 2, 715, 329 84, 136

10, 510

4, 565
20. 235

279, 800
165, 670
341, 763
25. 117

960 48 149, 505 7, 097

2, 316

07, 000 420 30, 9.52, 120 65, 307 105. 980, 334 197, 523 262, 530, no eisi 829
38,900 1, 125 101.540 2. 074 no, 700 2, 736 499, 550 19, 615

Perch, white ; 212, 945
42,910
24, 950

14, 113

2, 026
1,548

1, 109, 273
1,385,352

57, 038
48, 040

299, 813

169, 020
12, 010

6, 799
1,862, 984
2, 157, 061

99, 678

88, 4.50

40, 945563, 264 35, 261 12,415 795 033, 304
93,700 9, 520 93, 7U0 9. 520

376, 540

5, 537, 898
30, 186, 586

7, 871
113, 370 4, 544

211,575
66,310 2, 270 224, 227

1, 216, 5891, 500, 190 04, 699 6, 224, 873 0, 498, 242 207, 394

3, 185 396 23, 871 1,344 72, 869 9, 253

108, 947

44,837
273, 283

5, 369
12, 119

739, 910

1, 725, 847
937, 974 • 76. 000

42, 400
1, 164, 730

94, 910

1, 304, 800

2, 280 62, 122 2, 165, 771 81, 742

Sqneteagne -

Striped bass
17, 524
12, 758
30, 448

750, 465
1,264,693

72, 445

25, 902
97,770
2, 343

3, il29, 899

483, 436
723, 646

124, 645
42, 127

21, 304

14, 700, 310
2. 371, 207

2, 036, 482

480, 887
219, 746

66, 343

11, 050 501 285, 238 7, 533 no, 364 3, 153 537, 260 18, 855

8, 000 320 278, too 11,832
69, 348f 380 164 438, 683 14, 561 1,514,657 38, 075 2, 446, 261

1,118,913 2, 733
12,402, 925

153. 591
70, 134 UO, 610,406 5, 295, 866 43, 134. 602 2, 524, 348 149, 422, 749

2, 332, 500
21,920 2,094 147,760 8, 226 559, 278 30, 030 8. 707, 502 1, 068, 904

313, 042 48, 340
1 27, 000 liioo

1,6331 40, 836

16, 766, 100

2. 776, 898 37. 460 2, 308, 071

585, 956
32, 683

29, 379
5, 750, 046 87, 231

86, 250 4,713 4, 828, 872 266, 256 5,884, 078

338, 957
339, 178

8, 2UU 410 28, 528

7, 350 695 833 75 8, 183 '770

8, 044 3, 960 9, 244 4, 560

740, 000 647 3, 538, 980

21, 000
8, 181

21,000 2, 754

18, 494
2, 754

11,988 2, 190 89, 780 22, 333 52, 215 157, 263 44, 091

18, 000 1,260 4. 060 231 189, 121 3, 934 211, 181 5,425

255, 423 141, 177,827 6, 460, 759 183, 993, 834 3, 647, 845 590, 454, 369 19, 023, 474

* Includes District of Columbia.
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Tlie products of the tislieries of this region may be classified as general food-tish,

inollnsks, crustaceans, reptiles, and menhaden utilized for oil and guano. The extent

of the tislieries for each of these classes is given in the folloAving table. Avhich shows

that the yield of the mollnscan fisheries was $13,0!>2,443; thegeiieralfood lislitish-

eries, $4,11)4,484; the menhaden fishery, $015,829; the crustacean fisheries, $408,448;

and the reptilian fisheries, $52,270.

The inollnsks are the most important inodncts in all the States except Penn-

sylvania and Delaware, in whii.h food-fish are most prominent. Maryland holds the

first place in the value of inollnsks and crustaceans, New Jersey leads in the value

of its fisheries for fish proper, New York takes precedence in the value of its men-

haden fishery, and Virginia occniiies the first rank for reptilian fisheries.

Classiftcaiioii of the products of the fisheries of the A/iddie Atlantic States.

1
States.

General food-fish
tislierie.s.

Oyster and other niollus-
caii tislieries.

Crustacean fisheries.

rovtnds. Value. Pounds. Value. Pounds. Value.

New York
N’e'w Jersey

23,882.317
U, 555, 512

(i, 3'li), 957

5, 847. 251
32, 747, ,537

31, 182, 424

$923, 226
1,337,052

197, 001

173, 555
760, 425
802, 025

41,448, 432
20, 401, .591

1,183,7011

1, 118, 960

69, 783, IGi;

43. 893, 880

$3, 571, 844

2, 059, 481

124, 420

72, 228

5, 304. 092

2, 560, 378

094. 159

3,485,455
$26, 694
65, 476

Delaware
Maryland
Virginia

834, 450
7,821, 184

2,894,880

5, 770

308, 3.71

62, 137

Total 134, 394, 998 4,191,484 177, 009, 7-J9 13.692, 443 15, 530, 088 408, 448

States.

Keptilian fisheries. ilenhadon fishery. Total.

Pound.9. Value. Pounds. Value. Pounds. A'alue.

104, 880, 114
21), 670, 542

$295, Ct)5

56, 974
170, 885, 022
79, 116, 3S0
7, 583. 657
7, 097, 649

141, 177. 827
183,993, 834

.$4, 817, 389

3, 520, 0,57

322, 021
255, 423

8. 460, 759
3,647,845

New Jersey 3, 280 .{11,074

Delaware
Maryland
Virs^inia

Total

29, 9,SH

93.840
2G2. 336

3,450
22, 584

25, 182

07, 000

30, 952, 120

105, 980,334

420

05, 307

197, 523

389, 444 52, 270 262, 530,110 015, 829 590. 454, 369 19, 023, 474

Considerable general interest attaches to the relative (jnantities of fishery products

destroyed or sacrificed by the different kinds of apparatus employed. In the following

table the (piantity and value of the catch with each principal class of appliances are

shown, and in a supplementary table tlie facts disclosed by tlie first table are reduced

to the basis of percentage. In every State, except Delaware, dredges, tongs, and

other similar apparatus employed in taking shellfish are the most important means
of capture. Of the remaining forms of apparatus, lines are the most prominent in

New.Tersej’; seines in New York, Pennsyhuiuia, and Maryland; gill nets in Delaware,

and pound nets in Virginia.

Considering the entire region, the order of rank based on value of catch is (1)

dredges, tongs, etc., (2) seines, (3) gill nets, (4) lines, (5) x>ound nets, trap nets, and

weirs, (0) miscellaneous apparatus, (7) fyke nets, and (8) pots. The figures for seines,

gill nets, }iound nets, fyke nets, iiots, and lines refer only to fish luoper, while the

crustaceans and other luoducts taken with these aiipliances apjiear under miscella-

neous axii^aratus.
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QuaniiPii and value of pyoducts taken ivith each kind of apparatus employed in the Middle Atlantic States.

Apparatus.

New York. New Jersey.
1

Pennsylvania.

Pounds. Value. Pounds. Value.
1

Pounds. Value.

Seines
Gill nets

103,188, 374

4, 953, 280

9, 909, 828

2, 382, 882
975, 031

6, 656, 605

41, 407, 596

1,411, 426

$445, 951
222, 014
123, 834
48, 903

60, 001
276, 979

3, 570, 211
69, 476

21, 124, 166

10, 586, 442

7, 992, 260
786. 210

285, 700

14, 254, 026

20, 401.591
3, 685. 985

$223, 077

435, 908

125, 100

37, 329
16, 350

543, 687

2, 059, 481

79, 125

3, 817, 247

1, 370, 550
$100, 208

47, 953

Pykenets 146, 695 6, 659

Lines
Dredges, longs, and rakes
Miscellaneous ai)i)aratus

Total

1, 033, 310
1, 183, 700

32, 155

40, 567

124, 420
2,214

170, 885, 022 4,817, 369 79, 116, 380 3, 520, 057
!

1

7, 583, 657 322, 021

Apparatus.

Delaware. Maryland. Virginia. Total,

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines
Gill nets
Pound nets and weirs
Fyke nets
Pots
Lines
Drei-lses, tongs, .and rakes.
Miscellaneous apparatus .

.

Total

2, 029, 244

3, 343, 42.3

27. 891

45, 091

97, 300
41,700

1, 118. 900
994, 038

$48, 156
111,451

1,0.37

2, 591

4, 070

1.532
72, 228
14, 358

43, 128, 398

8, .57), 287

8, 875, 190

1, 546, 864

389, 740
970, 135

69, 763, 166

7, 933, 047

$325, 976
217, 088
165, 423
60, 549
16. 030
35, 271

5, 304, 092
336, 330

104, 872, 062

4, 857, 214
23, 851, 951

325, 861
4, OOU

3, 227, 845

43, 693, 880
3, 161, 021

$284, 422
124, 017
472, 689

12, 845
325

105, 060

2, 560, 378

87, 509

278,159, 491

33, 682, 198

50, 657, 120

5, 233, 003
1, 751, 771

26, 183. 621

177, 568, 893

17, 217, 672

$1, 427, 790
1,159, 031

888, 083
108, 870

96, 776
1,003, 096

13, 690, 810
589,012

7, 697, 649 235, 423 141, 177, 827 ,6, 460, 759 i 183 993, 834 3, 647, 845
1

.

.

1

,

1

. . 590, 454, 369 19, 023, 474

From the percentage table it appears that 30.07 per cent of the quantity and 71,97

])er cent of the value of the fishery products of this section u^ere obtained with

dredges, tongs, rakes, etc., these figures representing essentially the extent of the

mollnscan fisheries. The largest quantity of fish, amounting to 47.11 per cent of the

entire yield, was taken with seines. The relative value of the seine catch Avas also

greater than that AAoth any other apparatus except the dredges, tongs, etc., being

7.50. Pound nets, trap nets, and weirs took 8.58 per cent of the aggregate produc-

tion, ranking third in this respect, but the value of the stock Avas only 4.G7 per cent,

being less than that Avith gill nets and lines, (.lill nets yielded 5.70 per cent of the

quantity and G.09 per cent of the Amine of the catch, followed by lines Avith 4.43 per

cent of the quantity and 5.27 per cent of the Amine. The relative importance of the

other forms of apparatus is insignificant.

Table showiny the relative quantity and value of the products taken with each kind of apparatus in each

State and the entire region as compared with the total quantity and value of the catch of each State and
the entire region.

Apparatus.
New York. New Jersey. Pennsylvania. Delaware.

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value.

Dredges, tongs, etc 24. 23 74. 11 25. 79 58.51 15. 61 38.64 14. .54 28. 28
Seines 60. dS 9. 26 26, 70 6. 34 50. 34 31. 11 26. 36 18. 85
Gill nets 2.90 4.61 13.38 12. 38 18. 07 14. 89 43. 43 43. 64

5. 80 2. 57 10. 10 3. 55
Lines 3.90 5. 75 18. 02 15. 45 13.63 12. 60 .54 .60
Fvke nets 1.39 1.02 .99 1,06 1.93 2. 07 . 59 1, 01

1.24 .30 . 46 1 P6
Miscellaneoiis .83 1.44 4. 66 2. 25 .42 .69 12.92 5. 62

Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
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TaMe showing ihe relative (mantiUj and value of the produets taken with each kind of apparatus in each State

and the entire region as compared with the total quantiUj and value of ihe catch of each Stale and the

e n a re reg ion—C un ti ii ue <1

.

Apparatus.

Maryland. Yirginia. Total.

Quantity. Value. Quantity. Value. Qiianlity. Value.

Dreda;e.s, tougs, etc 49.41 82. 10 23.75 70.19 30. 07 71.97

Seines 80.55 5. 04 57. 00 7. 79 47.11 7. 50

(Jill nets 6. 07 3.36 2. 64 3.42 5. 70 6.09

Pound nets, traps, etc C. 29 2.56 12. 96 12. 96 8. 58 4.67

Ijiiies .69 . 55 1. 75 2. 88 4.43 5. 27

Fyke nets 1. 10 .94 .18 .35 .89 .89

Pots .27 .25 [.002] .01 .30 .51

Miscellaneous 5. 62 5. 20 1.72 2. 40 2.92 3.10

Total - - - 101). 00 100. 00 100. 00 100. 00 100. 00 100. 00

The relative value of each importaut ftshery product iu each State as coupiaied

with the eutire region is exhibited iu the following table, which brings out some

interesting points. Cod, eels, flounders, soft clams, and hard clams, among the more

iirominent products, are taken in largest quantities in New York; bluetish, sea bass,

shad, and squeteague in New Jersey; sturgeon in Delaware; alewives, cattish, Avhite

perch, yellow i)erch, striped bass, crabs, and oysters in Maryland; menhaden, spots and
croakers, and Spanish mackerel in Yirginia. Of the species of which more than half

tlie catch in the entire region is taken in a single State, are cod, flounders, soft clams,

and hard clams in New York; sea bass in New Jersey; white perch, yellow perch,

striiied bass, and crabs in Maryland
;
spots and croakers and Spanish mackerel in

Vii'ginia.

Statement of the percentage of weight of certain qiroducts in each State compared with the total yield

in the entire region.

Species.
New
York.

jSTew
Jersey.

Pennsyl-
vania.

Delaware. Maryland. Virginia. Total.

A leTvives 6.11 5.76 6. 50 2. 41 48. 53 30.09 100. 00

30. 48 47 89 3.42 12. 81 100, 00
Cattish 4. 36 4.98 4. 92 2. 74 48. 22 34. 78 too. 00
Cod 73. 03 20 97 100. 00
Pels 47. 99 18. 51 1.22 6. 64 23. 52 9 I*’ 100. 00

57 51 IQ 1 ‘^3 4 69 100 00
39. 94 7 87 03 11 79 40 37 100 00

Perch, Tvhitc 9. 21 10. 40 .32 11. 43 59. 54 16. 10 100. 00
Perch, yellow 2.17 23. 19 ..58 1.98 64. 22 7.83 100. 00

12. 20 67 38 17 11 2. 04 1. 19 100. 00
Sli.ad 10.09 33. 87 8. 92 4. 97 20. 62 2 1..53 100. 0(1

Spots and croakers 7. 98 8. 36 4.78 78. 88 100. 00
. 81 4. 92 1. 96 12 62 79 69 100. 00

19. 41 40 83 7 92 5 11 26 73 100. 00
striped bass 8. 07 12. 57 1.04 4. 00 53. 33 20. 39 100. 00
Sturgeon 1.15 17. 17 1.99 49. 49 2. 75 27. 45 100. 00
Crabs, hard 7. 57 4. 00 48. 29 40. 14 100. 00
Crabs, soft ]. 59 4 92 1 46 82 07 9 96 100. 00
Oysters 12. 23 10. 79 .79 .73 46. 59 28. 87 100.00
Soft clams or lono; clams 35. 46 100, 00
Quahogs or hard clams 51. 96 39. 67 .25 1 70 6.12 100. 00
All other products 68. 83 13.36 .52 2.95 5. 13 9. 21 100. 00

All products 28. 94 13.40 1. 29 1.30 23.91 31. 10 100. 00

F. C. n. 1891—23
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FISHERIES OF NEW YORK.

General features of the fisheries .—lu the value of its fisheries New York ranks

second among the iStates of the Middle Atlantic region and third in the entire country,

being surpassed only by Maryland and Massachusetts.

Owing chiefly to the large coastal population, the iiroximity of the best markets,

and the ready demand for nearly all forms of water products, there is probably no

State whose fishery resources are more fully utilized than New York. Fishing is

systematically prosecuted along all the shores of the State bordering on salt water

and is also extensive in the Hudson Eiver.

Tlie fisheries which give special in-omiuence to the State are those for fish and

other animals inhabiting the rivers and inshore waters. The vessel fisheries in the

open ocean, while very important, are practically restricted to the taking of menhaden

with seines and bluefish and cod with lines. Chiefamong the products are oysters, hard

clams, soft clams, scallops, shad, squeteague, and eels in addition to those mentioned.

The lU'oducts in the value of which New York surpasses the other States of this

region are scallops (which are taken only in this State), soft clams, hard clams, lobsters,

butter-fish, eels, flounders, menhaden, and scrip. In salt water the cultivation and

taking of oysters is by far the most prominent branch of the fisheries, while in the

fresh waters the capture of shad is the pi iucipal fishery.

Statistical summary ,—Condensed statistics of the commercial fisheries ofNew York
as they existed in the years 1889, 1890, and 1891 are shown in the following series of

tables, relating respectively to tlie irersons employed, the capital invested, and the

products.

Tlie fishing population of this State in 1891 was 12,240, an increase of somewhat
more than 1,000 as compared with 1889. Vessel fishing engaged the attention of 2,250

persons, shore and boat fishing was participated in by 7,8.58 persons, shore fishery

industries gave employment to 2,042 persons, and the transporting trade was con-

ducted by 96 persons.

The investment in the fisheries of this State in 1891 was $5,283,200, or $705,977

more than in the second preceding year, thus compensating for the increase in the fish-

ing population. The details of the investment are shown in the table, which indicates

the items in which the changes have occurred during the three years.

In 1891 the yield of the fisheries of this State was 170,885,022 pounds, valued at

$4,817,369. While the quantity of the catch was less than in 1889 or 1890, the value

was considerably greater, owing to a larger catch of products rvith a relatively high

valuation per pound.

Persons employed in the fisheries of Xew York.

How engaged. 1889. 1890. 1891.

2,071
7,312

122

1, 715

2, 181

7, 710
no

1,904

2, 250

7, S5s
96

2, 042

Total - 11,220 11,911 12, 240
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Vessels, boats, apparatus, shore property, and cash capital employed in, the fisheries of New York.

Designation.

1889. 1890, 1891. i

Number. Value. Number. Value. Number. Value.

Vessels tisliiiig 6U5 .$714, 437 G08 $769, 674 618 $773. 442
8. 081 8, 338 8, 496

168, 388
Vessels transporting 52 52, 600 49 50,780 41 44, 100

949 952 79G

7, 470 G. 580 5 710

Boats 5, 750 344, 440 6, 036 368, 050 6, 227 3T.i', 070
Apparatus—vessel llsheries :

Purse seines 04 39, 250 71 40, 975 69 39, 850

Trap nets 79 28, 625 80 31,750 90 32, 350
7 230 8, 225 8 870

Pots, lobster and eel 635 1A40 50!) 1, 140 580 1, 385
44, 144 44, 638 43, 322

Appar^us—shore lisheries :

Seines 292 42, 790 298 42, 135 258 35, 790

U-ill nets 0, 694 98, 380 G. G5G 96, 106 6,402 88, 450

Fyke nets G, GOG 57, 023 6, 753 59, 202 6,246 55, 4G5
Pound nets and trap nets 183 41,350 189 41, 950 173 38, 9!)o

2, 775 2, 780 2, 875
Eel pots 14. 980 15,191 14, 894 15i328 13, 568 13, 674

Lobster pots 1, 764 2, 461 1,800 2,419 1,750 2, 332

Spears 4, (150 4,193 3, 945 4, 120 3,489 3,728
Dredges 1, 165 13, 400 1, 334 13, 990 1.475 15, 550

Kakes 3,453 27, 229 3, 363 2G, 815 3,397 27, 050

Tones 5, 090 29, 570 5,313 30, 855 5,512 31, 820
Forts 1,333 1,378 1,401 1, 490 1,475 1, 570

250 250

Scows, lloiits, etc C51 82, 9G2 008 90, 200 752 99,314
1,353 081 1 , 573, 580

1, 406, 000 li 575’ 500 li 679i too

n’ntjil 5 062, 717 5, 283, 200

Products of the fisheries of New York.

Species.

1889. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value.

Aletvives 2. 522, 435 $29, 661 2, 288, 204 $24, 785 2, 194, 560 $23, 526
Bliiefish 5, 027, 573 219, 592 5,739, 757. 249, 504 5, 506, 575 237, 010

Bouito 3, 125 250 2, 500 200 1, 750 150

Butter-lisU 365, 562 11,570 423, 674 13.310 837, 246 12, 988
Catlisb 119, 422 G, 259 115, 915 5, 059 117, 180 5, 144
Cud 1, 88C, 289 75, 899 1, 938, 950 78, 595 2, 277, 458 89, 921

Eels 1, 745, 002 95, 964 1, 680, 083 101,071 1,610,213 97, 999
Flounders 1, 427, 503 41, 755 1, 575, 824 45, 005 1, 561, 690 45 231

Haddock 160,450 4, U53 155, 720 3,870 147, 730 3,890
Kingbsli - 164, 505 11, 132 185, 997

5,000
128,736,016

13,011
400

157, 541 10, 792

Menhaden 115. 452, 296 298, 468 340, 958 104, 860, 114 295, 605
Minnows 66, 000 990 45, 1011 750 25, 600 480
Mullet 191, 610 9, 443 182, GOO 9, 033 160, 000 7, 878
I’ereh 84, 990 5. 761 92, 061 6, 509 88, 125 6, 329
Pike 7, a65 672 6, 840 615 8,215 740
Scup 348,316 6,972 368, 843 7, 326 350, 858 7, 016
Sea bass 557, 841 30, 119 750, 829 40, 972 679, 180 35,915
Shad 4, 332, 532 217, 988 3,776, 975 190, 180 3, 044, 956 161,209
Slieepsbe.ad 20, 926 3,347 22, 788 3,874 19, .523 3,500
Skates 86, 432 1.042 98, 625 1,873 101,897 2, 022
Spanish mackerel 68, 490 6,510 76, 258 7, 040 74. 836 7, 255
Spots - 13,516 635 24, 954 837 17, 501 700
Sqiieteague 2, 802, 341 112, 356 2, 989,711 117, 355 2, 852, 653 111,301
striped bass 212, 430 20, 734 207, 540 21, 046 205, 449 21. 389
Sturgeon .. 39, 088 1, 168 39, 336 1, 153 30. 261 929
Suckers 27, 265 1, 637 24, GCO 1,535 25, 378 1,545
'I'autos: 181,746 8,453 179, 432 8, 255 171, 172 7,618
Tomcod 241,960 9, 084 308, 640 12.215 278, 400 10.468
( itlier li.sh 265, 418 10, 230 267, 170 10, 105 211,391 7, 548
liefuse lish 1, 220, 439 2, 927 L 342, 090 3, 142 1,118, 913 2, 733
(h'abs, hard 423, 133 6, 925 430, 016 7, 470 435, 566 7,589
(Jrabs, soft 108. 433 4, 750 88, 406 3. 350 9:1, 500 3, 450
Lobsters 121, 023 12, 780 150, 400 14, 754 165, 093 15, 655
IMussels 1,400 G7 49, 350 1. 928 21, OOO 900
Oysters 14, 628, 208 2. 132, 772 16. 4.56,104 2, 457, 589 18, 277, 4.34 2, 748, 509
Qualiog'S or liard clams 4, 161. 164 602, 502 4, 202, 224 607, 129 4, 524, 520 650, 62

1

Soft clams or long c lams 1,411,000 100. 19U 1, 580, OUU 103, 370 1, 505, 500 105, 891
Scallops 457. 425 62, 1,80 595, 890 71, 250 313, 042 48, 340
Squid 38, 915 1, 557 39, 140 1. 564 40. 836 1, 633
Shells 14, 944, 500 13, 800 15, 230, 700 14,170 16, 766, 100 15, 950

Total 175, 036, 098 4,181,794 192, 470, 091 4, 602, 157 170, 885, 022 4, 817, 3G9
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Tlie quantities of oysters, clams, crabs, etc., taken in the flslieries of this State

.axe specified by bushels or number in the following supplementary table:

Products. 1S89. 1890. 1S91.

Soft clau)S or long clams busbels..
Qnabogs or hard clams do
Oysters do
Scallops - do
Mussels do. ...

Shells do
Crabs, soft number..
Crabs, hard do

141. 100

520, 146

2, OS!), 744
101, 650

140
332. 100

325, 299
1,269, 399

158, 000
525, 278

2, 350, 872
132, 420

4, 935
338, 460
205, 398

1, 290, 048

150, 550
565, 565

2, 611, 062

09, 565
2, 100

372, 580
280, 500

1, 306, 698

'Statistics of th,e fisheries hij counties .—There are in New York six counties

'bordering on the ocean or on the bays and sounds tributary thereto, in all of which

important fishing is carried on; these are Kings, New York, Queens, Eichmond,

• Suffolk, and Westchester. Niue other counties abutting on the Hudson Eiver have
fisheries of considerable value; these are Albany, Columbia, Dutchess, Greene,

Orange, Putnam, Eensselaer, Eockland, and Ulster. The extent of the fisheries in

each of these is shown for the years 1890 and 1891 in the following series of tables.

The use of vessels is restricted to the six counties which border on salt water.

Some forms of apparatus are found in every county, and others are operated in only

a few localities. Tims gill nets, fyke nets, and eel pots are means of capture in every

county except New York; while pound nets and traps are operated only in three

counties on Long Island.

The i)reponderating importance of the fishing industry of Suffolk County is

clearly brought out in the tables. Here, in 1891, 5,201 persons were employed in the

fisheries, $1,787,444 was invested, 120,737,349 pounds of products were taken, and
the value of the catch was $1,536,049. On comparing these figures with the total for

the State, it appears that this county represents about 43 iier cent of the fishing

population, 34 i)cr cent of the investment, and 32 per cent of the value of the industry.

Next to Suffolk County in importance are Queens, Kings, Eichmond, Westchester,

and New York counties, in the order named, in all of which the oyster is of prime

importance, followed by the other products which gii^e i)rominence to the salt-water

fisheries of the State, as menhaden, blueSsh, clams, etc. The counties maintaining

the most extensive fisheries in the Hudson Eiver are Dutchess, Ulster, Eockland, and
Orange. The i)rincipal kiutls of apparatus there used are seines, gill nets, and fyke

nets, and the bulk of the catch consists of shad, alewives, and catfish.

Statement hy counties of the numher of persons, employed in the fisheries of New York.

Counties.

In vessel lish-

eries.
In shore fish-

eries.

On transporting
vessels.

On shore, in

factories, etc.
Total.

1890. 1891. 1890. 1891. 1890. 1891. 1890. 1891. 1890. 1891.

65
133

61 01

131 133 131
301 207 301 207
122 118 122 118

231 231 451 519 16 12 178 193 879 955
112 115 9 9 795 887 910 1,011

113121 113 124
30 35 30

290 310 1, 961 2,021 47 37 141 158 2, 445
61

2,520
61 62 62

310 314 106 410 44 38 700 792
143146 143 146

1, 155 1, 209 3,175
199

3, 188
186

790 804 5,120
109

5, 201
186

74 71 558 543 032 614

Total 2, 181 2, 250 7, 740 7, 858 116 90 1,904 2,042 11,941 12,240
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Statement hi/ counties of the vessels, boats, apparatus, shore property, and cash capital employed in the

fisheries of Xeiv York.

Albany. Columbia. Dutclie-ss.

Designatioi]. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. A'aluc. No. Value. No. Value. No. Value. No. Value.

Boats - 15 $505 15 $485 54 $2, 245 55 *2, 150 103 $9. 240 158 $8, 715
Apparatus :

Seines 10 1.025 7 775 16 1,470 14 1,220 9 1,900 7 1, 600
Gill nets 215 12(i 255 448 290 2, 594 301 2, 375 518 12, 4JU 533 11,65G
Fyke nets 285 1, 345 295 1, 505 68 480 71 495 13(3 710 1,30 840
Eel pots 20 26 23 23 29 34 30 35 22 25 28 28

Scows, Jloats, etc 6 039 6 039 9 108 8 96 55 1, 030 54 1,024
570 453 1 113 1,232 2, 000 1,935

Total 4, 530 4,388 8, 044 7,003 28,011 26, 398

Orange. Putnam. '

|

Queens.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. No. Value. No. Value. No. Value. No. Value.

119 $81, 520 116 $82, 220
1, 102 1, 120

14,875
20, 300

14, 500

16, 50019'

417 330

1, 900 1, 500
110,035

8,521

7,245
3,380
2, 340

800

64 $3, 055 00 $3, 005 10 $815 13 $580 2, 009 109, 2G0 2,158
Apparatus—vessel fisherie.s :

8,470

9, 095
Apparatus—shore fisheries :

09 60
278 5, 943

1, OUG
287 5, 505

933
142 1,418

109
13G 1, 290

102
48 4’ 350

2, 825

1, 000

225

41
Fyke nets 107 156 21 17 275

5

213
4

1 210
Eel pots 33 41 31 35 13 13 13 13 3,205

100
3,418
U9

2, 910

81
8, 053

121

1, 045 1, 650

5, 900
9, 385

9, 120

1, 595 1, 620
1 ’5-15 600 6i 500
1

1 , 000 1. 167 10 480
1,605
543

9, 440
500 ' 544 593
243 33, 100 249 35, 000

1, 15!) 975 12.5 125 40, 9(10

105, 000
44, 400

110, 000

Total n, 195 10,513 2, 480 2, 110 462, 98G 468, 458

Kensselaer. Eichmouil. Rockland.

Desigmtion. 1890. 1891. 1890. 1891. 1830. 1891.

No. Value. No. Value. No. Value. No. Value. No. Value. No. Value.

119 $126, 975 118 $125, 850
1,520 1 , 529 1,

17 850 17 700 1

18 19, 700 10 17, 900
1

376 334 1

1, 800 1. 600 1

Boats 18 $795 16 $715 398 39i 000 433 42. 500 113 $4, 990 113 $4,325
;

Apiparatus- vessel lislieries

;

L

580 490
390 900 440 1, 050 . . ..i

10, 600 9. 434
Apparatus— .shore lislieries :

G 710 3 525 o 5''’5

Gill nets 375 480 253 444 252 1, 200 240 1,200 817 4, 565 745 4,050 1

Fyke nets 174 925 161 885 218 2, ISO 215 2, 150 115 1,400 125 1,525 ,

120 125 !'

Eel ]iots 27 27 20 20 350 350 335 335 48 48 43 43 {,

680 680 720 720 1'

380 3 800 400 4. 000
390 3, 250 430 3, 440
35 35 30 30 [

3 235 3 235 59 7, 000 59 7, 000 II

533 4CS lli 700 11,700 300

3, 770 3,477
.

248, 305 247, 7^9 11, 303 10, 218
1
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Statement tnj counties of the vessels, boats, apparatus, shore property, and cash capital employed in the

fisheries of New Tori'—Contiuued.

Greene. Kings. New York.

Designatiou. 1890. 1891. 1890. 1891. 1890. 1891.

Ko. Value. Xo. A^alue. No. Value. No. Value. No. Value. No. Value.

63 .$81. 200 61 $81, 850 29 $04, 429 29 $64, 150
896 889 548 548

14, 875 14, 625 20, 100 21 500
Vessels transportiug ... 8 7, 500 0 6, 500 4 3,280 4 3, 200

100 73 60 60
880 660 2 000 1,950

39 $2, 005 38 .$1, 995 691 33, loO 746 36, 150
Apparatus—vessel fish-

cries

:

31 11 7, 900
565 070 2, 400 2, 340

95 200 140 335 24 40
Dredges, rakes, aud

2, 610 1, 920 1,985
Apparatus—shore tisli-

erics

:

38 2, 675 15 2, 500

316 l[ 918 338 1^ 884 153 10, 170 151 10, 200
52

’ 290 52 290 218 1, 962 205 1, 860
6 2, 100 6 2, 000

225 ‘

215
24 24 20 20 525 525 485 485

260 520 250 5(10

310 285 225 210
475 4, 750 540 5. 400

1, 050 175 1, 050
4, 550 775 5, 425

315 135 115 135
10 320 9 3 08 32, 250 112 16. 100

751 664 36, 500 38, 500 1, 085, (100 3,390 000
62, 000 70, 000 967, 000 1,023,000

7.783 7, 461 288, 877 303, 680 2, 140, 169 2, 308, 125
1

Suffolk. Ulster. Westchester.
,

Designation. 1890. 1891. 1890. 1891. 1890, 1891.

Ko. Value. No. A’alne. No. Value. No.
‘

Value. No. Value. No. Value.

249 $394, 200 266 $101, 522 29 $18, 350 28 .$17, 850

4, 009 1.100 258 246
93 585 97. 363 2, 900 9

. 700

Boats 1,933 133, 175 1,959 133, 120 95 $1, 065 97 .$4, 225 368 25, 720 360 25i 670
Apparatus—vessel fish-

cries

:

60 33, 375 58 31,950
86 si, 750 90 32, 350

4^ 680 5, 070
Dredges, rakes, and

18, 512 18, 602 2, 251 2,170
Apparatus—shore fish-

cries

;

Seines 151 22, 425 131 19, 165 12 1, 195 9 1, 000 3 1, 050 3 1,050
Gill nets 818 27, 1.35 785 23,815 429 6, 070 390 5, 608 2, 015 17, 337 1, 945 16,535
Fyke nets 4,810 43, 910 4, 430 40, 515 89 185 72 400 95 1, 575 98 1, 565

38, 850 163 36, 190 1

178
1

2, 3 00 2, 220 110 105

Eel pots 1 10,237
I

loi 199 9, 329 9,' 279 45 18 43 45 250 250 260 260
645 ' 840 589 771 135 230 110 920

3, 970 2, 155 1, 654 1, 875 20 30 15 23
239 2, 590 275 3, 050 75 750 60 600

1,438 9, 790 L, 360 9^65 330 2, 790 295 2, 655

2, 438 12, 115 2, 477 11,940 ' 200 1, 820 225
' 711 730 ’

757 782 I

1 40 40 30 80
250 250

j

j

Scows, floats, etc iii 25, 800 195 29,200 6
'

72 6 72 51 9, 240 51 9, 240
1 390, 850 402, 950

1

i 1, 778 1,728 250 250

443 i 500 476^ 000 '

1

]
,
710, 852 1,787,444

,

13, 078 84, 693
'

82, 49813,713
j
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Statement hij counties of the vessels, hoais, apparatus, shore p)ropierttj, and caslt capital employed in the

fisheries of Xew York— Continued.

Total for State. Total for State.

Design iitioii. 1800. 1891.

No. Value. No. Value.

Vessels fishing 608 $709, 074 618 $773, 442
8, 338 8, 496

1U4 185 108 388
Vessels transporting ... 49 50. 780 41 44, 100

952 790
0 580 5, 710

Boats 6, 036 308, 050 6, 227 373, 070
Apparatus -vessel tish-

ei'ies

:

Purse seines 71 40, 975 69 39, 850
Trap nets 86 31, 750 90 32, 350

8 225 8 870
Pots (lobster and eel) .

.

509 1, 140 580 1,385
Dredges, rakes, and

44, 638 43, 322
Ajqiaratus—shore fish-

eries;
vSeines 298 42, 135 258 35, 790
Gill nets 6, <150 96, 106 6,402 88, 450

Designation.

Ko.

Ap))aratus—sbore fisli-

eries—Coiitimied.
6, 753

189

Eel pots
Lobster pots

14, 894

1, 800
3 945
1, 334
3 363

5, 313

1,401Eorks

Scows, floats, etc 098

Casli capital

Total

1890. 1891.

Value. No.

$59, 202 6, 246
41,950 173

2, 780
15, 328 13, 568
2,419 1, 750
4, 120 3, 489

13. 990 1,475
26, 815 3, 397
30, 855 5. 512
1,490 1,475

Value.

$55, 465
98, 990
2, 875

19, 674

2, 332
3, 728

15, 550

27, 650
31, 820
1, 570

250
90, 200

1,573,580
1, 575, 500

250
99, 314

1, 695, 655
1, 679, 000

5, 0C2, 717 5, 283, 200

Stutcmcnt Inj counties and species of the yield of the fisheries of Kew York.

Species.

Albany. Columbia. Dxitchess.

1890. 1891. 1890. 1891. 1890. 1891.

Poimd.s. Value. Pounds. Value. Pounds. Value. Ponuds. Value. Pounds. Value. Pounds. Value.

Alewives 120, 700 $1, 539 121,366 .$1. 537 230, 000 $3, 122 168, 440 $2, 133. 154, 033 $1, 950 146, i)33 $1, 904
Catfish 7. 453 385 7, 855 406 10, 578 560 10, 530 554 5, 742 286 6, 100 305
Eels 780 55 825 58 940 5C 950 57 675 47 725 51
I’erch 5, 542 462 5, 915 492 9, 736 666 9, 180 013 3, 488 285 3, 890 303
Shad 3, 300 165 1, 600 80 70, 400 3,480 49, 500 2, 485 659, 600 32, 980 287, 800 20,390
Striped bass 4, 118 494 3, 500 420 1,419 170 1, 330 160 1,863 223 1,815 218
Sturgeon 250 10 150 6 1, 050 42 980 39 1, 400 58 1,375 55
Suckers 4, 067 235 4, 120 228 2, 228 139 2, 558 165 2, 621 167 2, 780 178
other fish 4, 282 285 4, 095 268 5,682 187 5,915 212 1, 767 122 2, 660 101

Total 150, 492 3, 030 149, 426 3, 495 332, 033 8, 422 249, 383 6.418 831,249 36, 118 454, 078 23, 565

Greene. Kings. Kew York.

Species. 1890.

Pounds. Value.

Alewives
Kluetish
Butter-flsh.

.

Catfish
Cod
Eels
PTonnders . .

.

Haddock ...

Mackerel
Menhaden . .

.

Perch
Sea bass
Shad
Squeteague .

.

Striped bass .

Suckers
Tautog
Tomcod
Other 11 sh
Lobster.s
Crabs, hard ,

.

Crabs, soft...

Oysters
Soft clams .

.

Quahogs
Mussels

336,233

5,178

675

6,287

56,500

1,828
1,760

4,669

$4,324

282

41

482

2,825

222
116

413,130 8,473

1891.

Pounds. Value

328,633

5,167

575

6,312

42,800

1,725
1,730

4,271

391,213

$4,236

283
’

'35

2,140

194
114

139

Pounds. V.alue

219,570
5,000
14,474

172,200
91,328
26,156

5,000

21,960,000
5,246
500

160,564
13,689
5,320

1,430
800

12,665
6,920

118,416
33,406

3,380,845
127 ,

000

349,600
42,000

7,625 ,26,764,189

i

$8,826
200
572

7,302
6,166
924

400
05,880

196
30

8,672
783
693

73
36

419
625

2,475
1,000

636,435
11.460
43,702
1,700

1891.

94.500
12.500
13,120

167,507
78,141
28,040

'22,380,000

4,460
500

147,360
13,180
4,920

1,130
1,230

12.693
5,730

85,400
40,166

1,781,120

117,000
385,800
21,000

799,229 27,395,497

$5,050
500
520

7,510
>5,105

1,035

70,870
170
30

7,660
713
617

60
50

435
575

2, >229

1,750
7'25,860

10,581
48,553

900

1890. 1891.

Pounds. Value. Pounds. Value.

431,000 $22,120 409,000 $19, 160

437,500
6,000

15,010
500

458,670 16. 085

94,000 1,700 87,000 1, 050

155,000 0,400 142,500 6, 280

859,250 120,3.50 890,750 126, 265

25,840 2,900 24,040 29810

890,773 2,008,590
j

169,940 I 2,012,560 il72, 250Total
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Staiemeni In/ counties ami s/zecies of the yield of the fisheries of New Torlc—Continued.

Orange.

Species. 1800.

Pounds. Value. 'Pounds.! Value,

Alewive 3

Blueli.sli

CatHsli
Cod
Eels
Elounders
King-fish
Mullet '....

Perch
Sea bass
Shad
Spaiii.sli inack'l-

Squeteague
Striped bass
Sturgeon
Suckers
Tautog
Tomcod or frost-

fish

Other fish

1 obsters
Oysters
Soft clams
Quahogs
Mussels

!

5, 157

1, 150

3, 219

259, 600

1, 161
975

2,119

$257 4, 820 $241

80 . 1,080

283
! 3, 035

12,980 1 1-19, 200
I

7, -160

140 ' 1,070 I 130
39 1,050 I 42

135 I 2,050
I

132
1

1. 700 119

Total 275,111 14, 033 164, 080

121

Putnam. Queens.

1890. 1891. 1890. 1891.

Pounds-, Value. Pounds Value.! Pounds. I Value. Pounds.

1,865
I

.$92
I

2,050

375 26

$102

1, 552

55, 100

1.028
835
980

1,527

63, 262

124 1,685 142

2, 755,31, 156 1,558

123 925
33 ' 925
67

i
850

111
37
56

129 1,300 , 107

3, 349 39. 466 2. 153

206, 067
609, 208

12, 996
82, 000

429, 303
166, 047

63, 993
40, 600

9, 320
69,360

29, 925
20, 471

361, 516

57, 403

44,600

70, 880

45, 440
6, 320

4,511, 619

500, 000

1, 829, 184

7,350

$1,550
29, 278

444
3, 800

25, 931
6. 979
4,439
1, 933

475

5, 899

1,859
1,433

20, 774

4, 279

2, 652

3, 246

1, 990
575

163, 333
530, 145
12, 955
68, 750

422, 120
143,472
58, 247

37, 500
9. 000

59, 434

27, 285

17, 605
309. 056
49.789

39, 755

68, 690
18,721
4, 840

7.35,804 |4, 636. 135
33,770 553,000

282.599 2,084,280
228

9, 174, 202 1, 169, 937 9, 314, 172 1, 207, 237

Value.

$1,225
24, 687

460

3, 350

25, 514
6, 099

3, 734

1,778
452

3,256
1,704
1,231

18, 083

4, 062

2,182

2, 749
692
485

745, 944

37, 735

321, 215

Sirfifolk.

Species. 1890. 1891.

Lbs. Value. Lbs. Value.

Alewives 837,451 $7,157 828,323 $0,923
Bluefish 4.199,979 170,570 4,202,930 175,903
Bouito 2,500 200 1,750 150
Butter fish 418.674 13,110 824,746 12,488
Catfish 16,225 392 17,610 453
Cod 1,178.350 48.743 1,420,531 .56,710

Eels 1,081,427 62,695 1,047,720 61,924
Blounders 1,340,526 35,092 1,351,039 36,327
Haddock 44,320 1,770 44,230 1,815
Xino'liali 122.UU4 8,572 99,294 7,058
Menhaden 106,776,016 275,078 82,4.80.114 224,735
Minnows 4.5,100 750 25,600 480
Mullet 142,000 7.100 122,500 6,100
Perch 14,300 1,040 12,500 984
Scup 368,843 7,326 350,858 7,016

515,900 28.203 476,746
98,005

26.349
Shad 113]524 6,205 7,094
Sheepshead 22,788

98,025
3,874 19,523 3,500

Skates
Spanish mack-

1,873 101,897 2,022

erel 55,787 5,607 57,231 0,024
Spot 20,954 837 17,501 700
Squeteague 2,499,501 89,748 2,440,497 88,010
Striped bass 8-1,108 8,968 93,392 9,442
Sturgeon 29,801 773 21,001 559

Tautog
Tomcod orirov«.t-

117,687 4,750 117,217 4,720

fish 198,028 7,025 168,280 5,794

Other lisli 176,166 6,285 148,080 5,123 !

Kefuse fish 1,342,090 3,142 1.118,913 2,73.3
’

Lobsters 27,588 2,646 24,498 2,435
Crabs, hard 311,600 4,995 350,166 5,360 I

Crabs, sof 55,000 1,750 53,334 1,700

2,671,515
848,000

370,458
50,240

3,310,615
757,500

460,740
Soft clams 51,'895

Quahogs 1,372,200 180,388 1,413.200 187,448

595,890
:h9,uo

15,230.700

71,250
1.504

3.13,0^2

40,830
48,340
1.633

Shells 14,170 16,760il00 15,950

Total 143,014,436 1,516,340 120,737,349 1,536,649

Lister. Westchester.

1890. 1891. 1890. 1891.

Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value.

172,233 $2,201 177,233 $2,260 115,267 $1,470 150,166 $1,914

7,206 379 7,313 384 6,840 346 7,730 388

975 58 875 52 36,000
34,470

3,600
1,710

33,500
31,365

3,350
1,495

1

5,109 380 5,076 404 15,275 1,198 14,285 1,110

369,000 18,450 252,020 12,585 1,646,150 82,308 1,595,600 79,780

1,555
1,250
1,847

ISO
50

132

1.685

1,050

2,000

202
42
144

25,115
1,550
3,040

12,300

30,802
4,397

3,013
62

136
610

1,840
241

20,580
1,600
3,340

10,040

37,000
4,160

2.469
64

148
500

1,775
2192,329 , 102 3,061 170

12,000 1,500 10,000 1,2.50
'

j 1.085,000 123,500

4,000

62,250

980.000
23,000

368.000

112,000
2,500

59,000

i 40,000
388,000

i

1

1

563,504 21,948 450,313 16,243 |3, 462, 206

1

287,784 3,292,360 267,962
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Stcdemeiit luj connUcs and species of the yield of the fisheries of Neiv York—Coutiuiied.

Si.ecies,

Ilensselaer. Kichmond. KcM'klaud.

1890, 1891. 1890. 1891. 1890. 1891.

Pounds. lYalue.
. .1

Pounds.
1
Value. Pounds.

'

Value. Pounds. Value. Pounds. Value. Pounds. Value.

Alewives 108, 700 $1,385 103, 733 $1,314 6,920
280, (ICO

8 . 475
08, 900
27, 320
8 , 625

17. 400

4, 765
10

,
000

58, 792
1 14, 945

16, 302

$87
12, 710

348
2, 780
1,597

300
400
220
440

3, 075
6 . 050
1,780

0, 400
270, 000

8
,
510

162, 000
26. 103

7, 780
10, 500

4, 762

$80
12

,
210
350

6
,
260

1,530
275
425
221

Catfish y, 730 517 9, 820 518 3,996 $199 3,600 ,$180

Eels 850 59 750 53 2, 285 100 2,214 155

Haddock
Perch 5, 072 427 5, 265 448 3, 120 261 2, 700 229

Shad 77, 080
89, 920
18,458

3, 995
4, 495

2, 005

288, 52(1 14, 426 285, 550 14, 278

Striped liass 3,189
2,50

3, 351

418
10

210

3, 835
180

3, 425

460
7

218

2, 831

1,915
2, 056

337
76

192

2, 425

1, 950

2, 525

299
78
162

Tautog 3,415
2. 130

5, 750

97, 572
3,941,875

170
68

180
9, 408

471, 042

3, 900

29, 230

3.000
3, 200
5,415

120, 025
4,678, 814

53, UOO

248, 600

150
100
157

10,910
577, 700

3, 180

31, 595
.

other fish 6
,
204 384 6, 195 394 1,432 96 1,265 90

65, 000
237, 400

Total 137, 046 3, 416 133, 203 3, 412 4, 975. 580 543, 785 5, 799, 627 655,638 307,055

1

15, 747 302,280 15,471

SFilMAliY.

Species.

1890. 1891.

Species.

1890. 1891.
.. .

Lbs. Value. LIks. Value. Lbs. Value. Lbs. Value.

Alewives 2,288,204 $24,785 2,194,560 $23,,526 Squeteague 2,989,711 $117,355 2,852,653 $111,301
Bluefish 5,739.757

2, .500

423,674

249,504
200

13,310

5,506.575
1 750

237,010
15L)

Striped bass 207,540
39,336
24,960

21,046
1,153

1,535

205,449
30 261

21,389
929

Butter-fish 837/246 12,988 Suckers 25,378 1,.545

Cattish 115,915 5,059 117,180 5,144 Tautog 179,432 8,255 171.172 7,618
Codfish 1,938,950 78,595 2,277,458 89,921 Tomcodorti’ostfish 308,640 12,215 278,400 10,468
Eels 1,680,083 101,071 1,616,213 97,999 (,)ther fish 274,010 10,720 219,606 8,288
Plounders 1,575,824 45,005 1,.56 1,690 45,231 Reiuse fish 1,342,090 3,142 1,118,913 2,733

P55.720
185 997

3,870

13,011
400

147 730 3,800
10,792

. 150,400 14,751
7,470

165 093

157, 541 430 016 435 560 7,589
3,450

2,748, .509

5 000 88,466
16,4.56,104

3 '350 93’500

Menhaden 128,7364116 340,958 104,800,114 295,605 Oysters 2,457,589 18,277:434
Minnows
Mullet

45,100
182,600
92,061

750
9 033

2,5.600

100,060
88,125

480
7,878
0,329

Soft clams or long
1,580,000 103,370 1,.505, 500 105,891

Perch 6A09 Quabo"'s or hard
Sciip 368,843 7,326 350,858 7,016 clams 4,202,224 607,129 4, 524, .520 6.50.621

Sea bass 7.50,839 40.972 679,180 35,915 Scallops 595.890 71,2.50 313,042 48,310

3,776,975
22,788

190,180
3,874

3,044,956
19.523

161,209

3,500

39,140
49,350

1,504 40,830
21,000

1,633
900Sheepshead Mussels L928

98,025
76.258
20,954

1,873
7,040
837

101,897
74,,836

17,501

2 022 15,230,7110

192,470,691

14,170

4,602,157

16,766,100

170,885,022

15,950
Spanish mackerel
Spot

7 : 2.55

700 Total 4,817,369

ifitatistics of the products by each form of apparatus .—In preceding tables tbe

importance of each principal form of apparatus employed in the fisheries of this State

has been shown. In the following tables tbe details of the quantity and value of the

products taken with the various appliances are given for each county, the vessel fish-

eries and tbe shore fisheries being separately indicated.

Much tlie larger part of the vessel fishing is done with dredges, rakes, and tongs

for oysters, clams, scallops, mussels, and shells, and in (Lbieens and Westchester

counties vessels are only used for those xiroducts. In Kings, Kew York, Kichmond,

and Suffolk counties there is additional vessel fishing with seines, lines, trap nets,

and x>ots for menhaden, bluefish, cod, haddock, sea bass, lobsters, etc. Tbe value of

tbe vessel fisheries of the State in ISfil was |l,90r),il2S, of which sum $1,352,709

represented shellfish. Seines are employed for menbaden in Kings and Suffolk

counties, taking 99,057,690 imuuds of fish in 1891, having a value of $288,123. Lines
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are extensively used in all but t\\’o counties, cbietiy for bluefish, cod, haddock, and sea

bass. The catch in 1891 was 5,0(50,870 pounds, worth $228,203. Eels are taken with

pots in Kings County, and lobsters with the same means in Eichmond County. A
vessel tishery of great interest and value is that carried on from Sutfolk County with

trap nets, which are operated in a manner entirely similar to that in which gill nets

or other nets are used from vessels. The nets, to the number of 90 in 1891, are set

at the eastern end of Long Island, and take large quantities of all the fish common
to those waters, the principal part of the catch consisting of squeteague, bluefish,

butter-fish, llounders, scrip, sea bass, and menhaden. The yield in 1891 was 7,200,080

pounds, valued at $81,413.

The yield of the shore fisheries in 1891 was 32,030,141 pounds, having a value of

$2,852,141. The catch of the various mollusks and crirstaceans was 15,191,38(5 pounds,

worth $2,234,241. Considering the output of fish, it appears that gill nets take the

largest (juantities and give the greatest money returns of all the forms of apparatus

employed. The fishes thus obtained which are caught in largest quantities are the

shad, bluefish, squeteague, and alewives. The aggregate gill-net catch was 4,953,280

pounds, valued at $222,014. The quantity and value of the seine yield come next;

4,130,(584 pounds, worth $157,828, were secured in this kind of apparatus. The species

which enter most conspicuously into the seine fishery are alewives, bluefish, kingfish,

mullet, sea bass, shad, squeteague, and tomcod, the most important being bhrefish and

squeteague. I'ouud nets took 2,742,412 pounds in 1891 and 3,228,198 pounds in 1890,

valued, respectively, at $40,849 and $43,829; squeteague is the most prominent fish

thus taken, although the menhaden is caught in larger (piantities. Fyke nets yield

larger money returns than pound nets, but the catch is smaller. Flounders constitute

the largest and most valuable part of the output. The fyke-net yield was 2,382,882

pounds, worth $48,903. The catch of eels with iiots is very large, 957,331 pounds,

valued at $58,441, being secured in 1891. Spears took eels to the value of $32,123,

and flounders worth $9,020. The line catch was 995,735 pounds of bluefish, cod,

squeteague, etc., valued at $48,71(5.

Stalement bij counties, apparatus, and species of the yield of the vessel fisheries of 2\ea’ York.

Kings. Kew York.

Apparatus and sp(.^cies. 1890. 1891. 1890.

Pounds. Value, Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

21,960, 000 $65, 880 22, 380, OrO $70, 870

Lines

:

190, 950
184, 500

7, 095 86, 000
1,58, 340

4, 625 431, 000 $22, 120

15, 910
409, 000 $19, 160

16, 085
1,650

Cod 6, 900 6,960 437, 500
94,000 1,700 87 ', 000

5,000
500

400
30 500 30 155, 000 6,400 142, 500 6,280

Tanto«>’ 300 15 300 15

Total 367, 250 15, 040 245, 140 11,630 1, 117,500 46, 130 1.097,170 43, 175

Pots

:

25, 700 2,325 17, 700 1,500 6,000 500

Ton^s, rakes, and dredges

:

Oyster.s
Qnahogs or hard clams

828, 345
81, 200

42, 000

119, 685

9, 890

1,700

729, 120

69, 200
21, 000

111, 540

8, 735
900

859, 250
25, 840

120, 350
2,960

890, 750

24, 640
126, 265
2,810

i:

Total 951, 515 131, 275 819, 320 121, 175 885, 090 123,310 915,390 129, 075

Grand total 23, 304, 495 214, 520 23, 462, 160 205, 235 2, 008, .590 169, 940 2,012,560 172, 250
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Statement bij counties, apparatus, and species of the yield of the vessel fisheries of New York—Continued.

Apparatus aucl species.

Queens. Ricbinond.

1800. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Lines

:

280, 000
08, 900

17, 400
10, 000

$12, 710

2, 780
400
440

270, 000
1G2, 000
16,500

$12, 210

6, 200
425

Cod

Total 376, 300 16, 330 448, 500 18, 895

1

1

I’ots

:

88, 312 8,520 111,875 10, 100

Tongs, rates, and dredges :

Oysters
Qliaho<iS or hard clams

1,591,210
292, 544

7, 350

$225, 624

46, 324
228

1. 012, 065

299, 320
$221,004

46,435
3, 101, 175

163, 800
368, 322
17, 730

3, 726, 814

180, 600
452, 450
20, 970

Total

Grand total

1,891,113 272, 170 1,911,385 268, 039 3, 264, 975 386, 052 3, 907, 414 473,420

1,891, 113 272, 170 1,911,385 268, 039 3,729,587 410,902 4, 467, 789 502, 415

Apparatus and species.

Suflblk. tVestcliester.

1890. 1891 1890. 1891.

Pounds. Value. Pounds.
!

Value. Pounds. Value. Pounds. Value.

Seines

:

100, 172,100 $267, 125 76, 677, 090 $217, 253

Lines

;

2, 295, 400
1,019,175

30, 800
59. 237

91,816
41,831
1,432

2, 309

2, 501, 350
1,281,300

32, 910
54,500

100, 054
50, 652

1, 532

2, 325

Cod

3, 404, ei2 137, 448 3, 870, 060 154, 503

Trap nets

:

23, 021

117,006
203, 308

58, 676

165, 032

10, 449

4, 238, 264
233, 800
106, 960

6, 100

16, 139

09, 848
7,369

14, 840

1, 10.5, 440
34,115
21, 106

47, 460
41,732

883, 869

4, 071

27, 720

414
4, 564
8, 691

2, 699

2, 805
1,,568

5, 084

4, 676
5,348

616
2,744

1, 327

1, 769
593

33, 163
4,435

548
1,898

856

2, 044
313

1, 108

20, 305

104, 860

559, 249

54, 006
151,312

8, 763

3, 849, 440
223, 440
101, 144

4, 732
14, 056

73, 300
7,817

12, 600
1,110,110

32, 648
15,120
52, 500
37, 070

734, 884

3, 264
29, 400

380
4,194
8,388
2, 520
2, 268
1,315
4, 804
4, 468
5,107
504

2, 520
1,456
1,954
504

33, 303
4, 244

403
2, 10(1

779
1, 774
252

1, 176

Kiugfisli

Sluul

Skate

Total 7, 496, 445 87, 263 7, 200, 080 84, 413 1

Tongs, rakes, and dredges

;

Ov.sters
Q'ualiogs or hard clams

1,382,405
89, 600

595, 890

15, 230, 700

190, 508
11, 688

71, 2.50

14, 170

1,.597, 015
109, 000

313, 042

16, 766, 100

219, 090

14, 080
48, 340

15, 950

455, 000

52, 000
.$58, 500

9. 750
420, 000
48, 000

$54. 000
9,000

Total

Grand total

17, 298, 655 287, 616 18,785,1.57 298,060 507, 000 68, 250 468, 000 63, 000

128, 371, 812 779, 452 106,532,987 1 754,289
1

507, 000 68, 250 468, 000 63, 000
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Statement by counties, apparatus, and species of the yieJd of the vessel fisheries of New York—Continued.

Total for State.

Apparatus and
species.

1890. 1891.

Pounds. Value. Pounds. Value.

Trap nets

:

Alewivee 23,021 $414 20,305 $380
Bluetisli 117,0(16 4.564 104,86(1 4,194

Eutter-fish 263,868 8,691 559,249 8,388

Eels 58,076 2,099 54,000 2,520

Flounders 105,032 2,805 151,312 2,268
Kingflsli 10,419 1,568 8.703 1,315

Menhaden 4,238,204 5,084 3,849.440 4,804

Scu]) 233,800 4,076 223,440 4,468

Sea bass 106,960 5,348 101,144 .5,107

Shad 6,160 616 4,732 504
Sbeepshead 10,139 2,744

1,327

14,056 2,520

Skate 69,848 73,300 1,450

Spanish macliercl 7,309 1,769 7.817 1,954

Spot 14,840 593 12,600 504

Sn ueteague 1,105,440 33,163 1,110,110 33,303
Striped bass 34,115 4,435 32,048 4,244

Sturgeon 21,100 548 15.120 403
Tautog 47.400 1,898 52.50(1 2.100 1

other flsh 41,732 856 37,070 779 1

Eei'use lish 883,869 2,044 734,884 1,774

Lobsters 4,071 313 3,204 2.52
I

Squid .' 27,720 1,108 29,400 1,170
i

Total 7,490,445 .87,263 7,200,080 84,413
i

Seines :

Menhaden 122,132,100 333,005 99,057,690

1

288,123
'

Apparatus and
species.

Lines

:

Bluelisli

Cod
Haddock
Hackerel
Sea bass
Tautog

Total

Pots

:

Eels
Lobsters

Total

Tongs, rakes, and
dredges

;

Oysters
Qnaliogs
Scallojjs

Shells
Mussels

Total

Total for State.

1890. 1891.

Ponnds. Value. Pounds.
1

Value.

3,203,350
1.090,075

142,200
5,000

224,737
300

$134,341
67,421

3,552
400

9,239

15

3,266,350

2,060,310
136,410

$136,049
79,957
3,607

197,500
300

8,635
15

5.265,062 214,948 5,000,870 228,263

31.700
88,312

2,825
8,520

17,700
111,875

1,560
10,100

120,012 11,345 129,575 11.060

8,217,454
704.984
595,890

15,230,700

49,350

1,082,989
98,342
71,250
14,170
1,928

8, 975,764
730,700
313,042

16,706,100
21,000

1,185,549
102,030
48,340
15,950

900

24,798,378 1,268,079 20,800,600 1,352,769

159,812,597 1,915,240 138,854,881 1,965,228

Statemeni by counties, apparatus, and species of the yield of tl(e shore fisheries of New York.

Apparatus and
species.

Albany. Columbia. Dutchess.

1890. 1891. 1890, 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. ( Value. Pounds. Value. Pounds. yalue.

Seines:
Alewives
Cattish
Porch
Shad
Striped bass
Other lish

Total

Gill nets:

120,700
1,250
1, 500

3, 300
1,800

2, 250

$1,539
75

120
105
210
no

121,366
1,325

1, 000

1,000
1, 200

2, 2(5

$1, 537
79
128
80

144
112

207, 833

4, 550

5, 150

38, 300

$2, 829
273
283

1, 875

149. 433
4, 250

4, 980
26, 800

$1-, 889
255
209

1, 350

154, 033

2, 250
980

93, 200

$1,950
112
59

4, 660

146, 933

2, 500
1,500

33, 600

$1, 904
i;5
90

1,080

4, 000 79 4, 145 101 770 29 1
,
500

i
GO

130, 800 2, 225 129, 366 2,080 259, 833 5, 339 189, 608 3,864 251, 233 0, 810 180,033 3,8.79

! 22, 167
1,850

32, 100
1,175
1. 050
675

1,375

293
ICl

1, 605
141

42
54
93

19, 007
1,350

22, 700
1, 075
980
940

1,450

244
112

1.135
129
39
70
95

Percli 2, 570
1

225 2, 765 240 1. 175
,

120
.56i; 400 9S. Q‘^0

1. 015
251.200

1, 750

1, 375
980

1.075

103

18. 710
210
55

78
90

Striped bass...
Sturgeon
Suckers
Other fish

Total

Fyke nets

:

Cattish
Perch
Striped bass
Suckers
Other fish

Total

Pots

:

Eels

Grand total

.

2, 200
250
875

1,880

204
10
70

173

2, 175
150
700

1,060

201
6

00

153

1,800
1,400
875
915

210
58
70

89

7,775 742 7, 510 720 60, 392 2,389 47, 502 1, 830 572, 625 28, 873 260, 395 19, 252

C, 203
1.472

118

3, 192
152

310
117
14

105
2

6, 530
1,550

125

3, 300
ICO

327
124
15

168
3

6,028
2. 730

244
1,553

307

287
222
29

85
15

0, 280
2. 850

255
1,018

320

299
232
31

89
16

3,492
1,333

63

1, 740
82

174
100

97
4

3, 600

1,375
65

1, 800
85

180
no

8
100

5

11, 137 608 11, 725 637 10, 808 63S 11. 323 C07 6,710 388 6,925 403

780 55 825 58 940 56 950 57 675 47 725 51

150, 492 3,630 149, 426 3, 495 332, 033 8,422 249,383 6,418 831, 249 36. 118 454, 078 23, 505
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Statement hy counties, a}>paratus, and species of the yield of the shore Jisheries of Kew York—Continued.

Greene. Kings. Orange.

Aijparatus and
1890. 1891. 1890. 1891. 1890. 1891.

species.

Pounds. Value. Pounds. Value. Pounds. \'alue. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

286, 233 $3, C87 275, 133 $3, 5G2
2’ 318 139 2, 417 145

2, 087 179 3, 112 187

41, GOU 2, 080 33, GOO 1, G80
2' 095 82 2’ G71 78

liliS, 833 0, 107 316,933
.

Gill iiet.s

:

50, 000 637 G74
2, 130 210 2, 075 207 1 350 $135 1, 260 $126

Sliad lli 900 715 9, 200 4G0 130, 000 $6, 500 118, 000 $5, 900 259! 600 12, 980 149, 200 7,' 460
1, 750 210 1,G50 185 1 060 127 975 117

975 39 1 050 42
980 78 950 7G 675 54

‘ 700 56

1, 870 93 1,500 1,540 111 1,625 113

Total 71, G30 1, 973 08. 875 1, 6.57 130, 000 6, 500 118. 000 5,900 265, 200 13, 446 154,810 7, 914

Pound nets;
IS, 000 900 3 000 150

1 5 OOO 200 12 500 .5(1 n
1 5, 000 300 7 500

9, UOO 450 6 000 300
4, 725 350 300

Total 41. 725 2, 200 32, 750 1,700

Fvke nets

:

Cattisli 2, 860 113 2, 750 138 10, 974 424 9, 300 360 5. 157 257 4, 820 241
Eels 12. 811 672 10 857 570

^2, 083 330 10 240 280
I’ercli 1, 170 93 1, 125 90 3,481 129 2,950 110 1,899 148 1,775 151

27 564 1 722 23 360 1 460
5, 8G4 283 4 970 '

240
.Striped bass 78 12 75 9 4, 720 613 4,000 520

. .

101 13 95 13

780 38 780 38 1 444 81 1,350 76
Other lisU 101 6 100 G 0, 865 188 5,818 160 160 8 150 8

Total 1, 992 292 4,830 281 84, 362 4,361 71,495 3,700 8, 761 507 8, 190 489

Lines

;

4, 620 231 5 500
3 , 500 148 3, 820 IGO

Cod 7 700 462 oi 107 550. ...
8’ 140 238 10, 300 305
l’ 705 07 l’ 510 GO

:

3^ 100 150 4, 460 173
' COO 80 920 97

1, 130 58 830
800 36 1. 230 50

5, 800 231 275

- 37. 155 1, 701 44 612 1,090

Spears

:

Eels 22, 817 1 369 17. 084 1 025
933

Total 23, 750 1,425 17, 084 1,025

Pots

:

, .

.

Eels 075 41 575 35 30, 000 1.800 32, 500 1,950 1,150 80 1,080 75

Miscellaneous

:

2,558,500 516, 750 3,052,000 614, 3^0
Soft clams or

127, 000 11,460 117, 000 10, 581
Quahoos or

268, 400 33 812 316, 600 39 818
6. 020 025 575

118. 416 2, 475 85, 400 9 990

33, 466 1, COO 40 166 i!750

3 112 70‘^ 566 722 3,616,890 669, 273

Grand total. 413, 130 8,173 391, 213 7,625 3,459,694 584, 709 3,933,337 685, 538 275, 111 14, 033 164, 080 8,478
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Statement bij counties, ajJparaUis, and species of the yield of the shore fisheries of New York—Coutinued.

Putnam.
1

Queens. Eensselaer.

Apparatus and
1890. 1891. 1890. ! 1891. 1890. 1 1891.

species. 1
1

Pounds. Value. Pounds. Value. Pounds. Value.
i

Pounds. Value. Pounds,
j

Value. Pounds Value.

Seines

:

108, 700 $1, 385 103, 733 $1,314
319, 875 ,$U, 528 265, 115 $11,612.

4, 150 249 3,820 229

2, 260 132 1 648 90

1, 200 60 900 40
59, 783 4, 199 51, 817 3, ‘^09

40, 600 1, 933 37, 560 1 778

9, 320 '475
9, 000 452 1 060 84 78

61, 360 5, 490 52, 434 2. 900
6’ 342 444 6, 685 408

20! 471 1, 433 17, 605 1. 231
115, 078 6, 774 80,563 4, 863

685 3,128 36, 029 3,482 1,050 126 1,500 180
65, 200 3, 016 61, 650 2, 466

Other fish 33, 600 1,652 7, 880 389 4, 065 195 3, 930 196

T(rtal 779, 774 43, 273 628, 916 33, 186 119, U25 2, 039 113, 958 1,997

Gill nets:
206, 667 1,550 163, 333 1 , 225
269, 333 13, 950 247. 500 12, 375

1 (17.0 $86 1 IGO $100 2, 385 213 2, 540 230

5S! 100 2, 755 31, 150 1,558
108, 428 6, 000 101,143 0, 100

900 115 850 102 2, 360 283 2, 250 270
835 33 925 37 10 180
525 42 350 28 1.050 84 950 76

1,450 125 1,215 102 2, 070 186 2,190 194

Total 59,915 3, 156 35, 656 1,927 579, 428 21,500 511, 976 19, 700 8, 115 776 8, 110 777

Pound nets:

'

900 46 860 44
Sliad 23, 583 1, 415 20, 600 1, 236

! 237 4! 120
’ 206

Tmitno' 1 100 72 1, 020 67
3’ 150 78 2! 470 53

32, 118 1,848 29, 070 1, 606

Py kc nets

:

Cattisli 1,805 92 2, 050 102 9, 166 304 7, 835 260 5,580 268 6, 000 289

Eels 10, 697 561 9, 143 480

66, 970 1,674 57, 240 1 431
477 525 42 1, 627 130 1, 750 140

striped bass 08 8 75 9 COS 74 520 64 79 9 85 10

25 500 28 2, 301 132 142

Other fish 77 4 85 5 5, 950 175 .5, 086 150 69 3 75 4

Total 2, 042 167 3,235 186 93,391 2, 788 79, 824 2, 385 9, 656 542 10, 385 585

Lines

:

20 000 800 17, 500 700
3 830 140 5 120 200

82, 000 3, 800 6s! 750 3,350
'68, 860 1, 720 29! 372 1! 278
4’ 210 240 0, 430

8, 000 400 7, 000

143, 010 8, 000 12?! 350 7, 120
8’ 725

’

840 9! 120 ’910
43’ 500 2, 580 38, 735 2, 115

5, 680
’ 230 7! 040

’ 283
2^740 85 3, 285 100

360, 555 18, 835 319, 702 16, TM

Spears

:

Eels „ 219, 383 13, 163 235,316 14, 119

58, 117 3, 479 55, 100 3, 306

277, 500 16. 642 290, 416 17, 425

Pots
Eels 375 26 575 40 196,903 12, 075 176,013 10, 825 850 59 750 53

Miscellaneous

:

2,920.400 510,180 3,024,070 524,340
500,000 33.770 553.0(10

1,536! GIO 236.275 1.784.9(i0 274.780
6 320 4,' 840 485

1

4,963,360 780.8U0 837,340 i.........

Grand total

.

63, 262 3, 349 39, 400 2, 153 7, 283,089 897,761 7,402,787 939,198 137, 646 3,416 133, 203 3,412
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Siateiiic7it hti cotniiies, apparatus, and species of the yield of the shore fisheries of Xew York—Continued.

Apparatus and
species.

liiclimoud. liocliland. Suffolk.

1890. ; 1891. 1890. 1891. 1890. 1891.

Polliuls. Value. Pounds. Value. Pounds Value. Pounds.! Value. Pounds. Value. Pounds. Value.

Seines

:

i

18.500
1,125,175

10,800
22,000
93,666
45,100
142,000
10.500

207,745

$340
45,013

760
805

5,500
750

7,100

850
10,387

12,000
965,350

9,100

14,750
72,501
25,600

122,500
9,250

196,180

$235
38,016

635
710

4,350
480

6,100
810

9,809

Eels
- . .

Mullet

Shad 28,U00 $1,400 36,000 $1,800
42,132

319,500
31,471
2,000

150.000
35,600

2,850
15,685

2,200
130

6,000

1,800

39,999
298.107
41,271
1,800

117,500
27,100

2,800

13,810
3,100
110

4,700
1,450

30,000 1,800 22,000 1,100

58,000 3,200 58,000 2,900 2,256,189 100,230 1,956,971 87,745

Gill nets:
=

7.56,067

482,850
5,674

26,901
751,600
462,150

5,637
25,092

1,1.50 .$104 985 $87
85,937

10U.540
361,754

7,208
5,036

16,302

75,041

88,219
323,774

6,617

0,174
16,373

Shad 24.000
26.000

1,200
1,300

34,000
13,600

1,700
G80

286,800 14,340 284,000 14,200

1.000
750
875
600

120
30
70

47

775
900
650
515

103
36
52
45 44.580 2,239 37,727 1,839

Total

Pound nets

:

50,000 2,500 47,600 2,380 291,175 14,711 287,825 14,523 1,832,328 C3.360 1,738,511 61,732

14,484
64,206
2,500

114.007
24. 174

72,159
8,471

1,746,104

96,325
45.567
6,824
6.649

28,777
6.286

6,114

481,199
11,120
14,055
8, 69.5

19,553
800

22,048
305,298

420
2,680

20(1

3,800

1,121

1,375
916

2,095
1,870

2,393
553

1,1.30

546
988
244

15,076
456

1,827
225
781
42

017
870

17,898
,58,190

1,751)

222.297
2i!oo8
02.026
7,565

1,304.981

86,918
39,315
5,054
5,467

28, .537

9,415

4,901

465,146
11,436
12,700

5,881
20,122

800
13,459

286,829

347
2,501
150

13,452
980

2,172
761

1,868
1,738
1.986

416
980
566

1,270
196

14,504
157

1.651)

156
816
12

276
716

.

1

1

1

i

!

3. 169,775

24,779
25,102
41,299
11,615
5,822

942,287
253

619,488

40,237

309
1,084
619
232
304

23,208
38

774

2,692,028

25,029
28,350
43,200
12,150
6,090

986,700
265

048,000

38.000

321
1.131
618
243
320

24,277
40

810

Eyhe nets:
6,920 87 6,400 80

=

j....

0,475
4,820

258 .' 5.080 235
2S0

3.906 199 3,600 180
247 5,330

2,230 90 1.980 80 1,970 157 1.775 142
38.718
7,743

774
387

40,500
8,100

83 0

405
6,792 475 7,080 495 1.720 86 1,550 78

103,248
1,.577

3,097
191

108.000
1.650

3,240
200Striped bass 1,742 205

:

1,525 183 1,831
1,165

2,081

217
46

122

1,650

1,050
1,875

196
42

110
!

9,679
.38,813

26,156
92,923

387
1

10,125

738
i

40,60(1

576 ! 27,360
222

i
97,200

105
772
603
243

Other fish 4,000 120
1

3,235 97 332 49 750 ; 45

Total 32,979 1,482 31,530
j

1,450 13,595 870 12,250 793 1,989,502 32.940 2,084,210 34,474
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Statement by counties, apparatus, and species of the yield of the shore fisheries of N'ew York—Coutiuued.

Eielnnond. Eocklnnd. Sufi'olk,

Apparatus and
•species.

Lines

:

Bluefish
Catlish
t'od

Floniider.-i

Haddock
Kiiiatisli

Perc lj

Sea Inxss

Squeteaaiie
Striped bass
Tautog
Tomcod
Otlier lish

Total .

Spears

:

Eels
Flounders

1890. 1891.

Pounds. Value. ' Pounds. V'alue.

2,000

8,625

2,535

58,945
14.560
3,415
2,130

1,750

93,960

$90

300

130

2,950
1,575
170
68
60

2,530

7,780

2,782

54,320
16,933
3,000
3,200

2,180

5,343
I

92,725

$115

275

141

2,715
1,822
150
100
60

5,378

Total .

Pots

;

Eels 22,500 1,350

Miscellaneous:
Oysters

|

840,700
Soft clams ...

Qua hogs
Lobsters
Crabs, hard..
Crabs, soft...

Total

Grand total

65,000
73,600
9,260

102,720
3,900

11.500

20,833 1,250

1890. 1801.

Pounds. Value. Pounds. Value.; Pounds. Value. Pounds. Value.

2,285

952,000
53.000
68.000
8,150

988,560 119,008 1,081,150

1,245,939
I

132,883 ,1,331,883

125,250
3,180
10,625

810

139,865

153,223 307,055

$160

15,747

1890. 1891.

90,240
4,610

159,175
45,685
13,520
9,165
3,800

2,780
128,420

2,890
38,995
8,415

6,050

513,745

272,106
93,363

2,214

302,289

365.469

1

$155
j

709,849

1,289,050
848.000

1,282,600
23,517

311.000
5.5,000

$4,512
100

6,912
1,367

338
550
190
111

0,425
315

1,551
245
197

22,870

15,428
5,472

20,900

42,383

179,950
50,240

174,700
2,333
4.995

1,750

3,809,707 ! 413,908

15,471 114,642,624
|

736,894

82,680
5,460

139,231

38,920
11,320

10,200
3,250
2,436

135,000

2,120
32,400
9,380
5,304

477,761

268,100

,
97,331

$4,312
210

0,064

1,180
283
592
174
100

6,750
248

1,295
280
176

21,664

16,629
5,720

365,431

689,410

1.713,600
757,500

1,304,200

21,234
3.50,166

53,334

4,200,034

14,204,362

22,349

40,840

241,0.50

51,895
173,368

2,183
5,360

1,700

475,550

782,360

Uhster. Westchester.

Apparatus and
species.

1890. ,
1891. 1890. 1891.

Lbs. Value. Lbs. Value. Lks. Value. Lbs. Value.

Seines

:

Alewires 172,233 $2,201 177,233 $2,260 115,267 $1,470 150,166 $1,914

2,836 170 2,713 103
Eels

Mullet
1,742 105 1,191 71 11,200 896 10,200 816

151,600 7,580 90,600 4,530 118,400 5,920 103,200 5,160
Spanish mack-

1.5,400 1,848 12,500 1,500

1,422 25 1,.596 41 1,800 108 1,500 90

Tutal 329,833 10,081 273,333 7,065 262,067 10,242 277,566 9,480

Gill nets

:

1,610 145 2,035 185 2.1.80 150 1,965 137

217,400 10,870 161,420 8,055 1,520,800 76,340 1,491,600 74,580

Striped bass 1,475
1.250
850
765

177
50
68
69

1,600

1,050
950

1,315

192
42
76

120

1.2.50

850
1,440

1,157

150
34
72
80

1,100
950

1,440

1,085

132
38
72
73

Slickers

92:vsri0 168,370 8,670 1,533,677 7(5.8‘>fi 1 J.98.140 75,032
*

’

1

' ’

Total.

Lbs. Value.

1,183,499
1,445,050

17,354
13,000
23,200

153,449
45,100

182,000
44,439

269,105

480,742

62,603
464,578
94,406
2,000

215.200
86,202

4,782,587

1,035,501
752,183
17,475
85.937

3,213,640
491,182
15,030
7,670

8,820
58,202

5,685,040

$15,401

59,541
1,018
892
925

9,099
750

9,033
3,051
15,886
24,124

4,283
24,259
7,518

130
9,016
4,080

189,600

8,154
40,851
1,549
7.208

160,691
23,602
1,803
306
062

3,305

1891.

Lbs.

1,136,597
1,230,495

17,025
10,748
15,650

124,318
25,600

160,000

41,808
248,614
332,085

57,004
401,030
9.5,503

1,800
179,150
52,597

4,130,684

987,440
709,650
17,150
75,041

2,043,695
438,517
14,200
7,560
8,070

51,357

Value.

$14,615
50,228

996
725
750

7, 759
480

7,878
2,901
12,715
10,748

4,031
19,803

8,406
110

7,166

2, .517

157,828

7,780
37,467
1,527
6.617

139,932
23,1.53

1.701

302
650

2,885

248,131
j

4,953,280
|

222,014
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Statement hy counties, appamlus, and species of the yield of the shore fisheries of IXeic York— Coutiuued.

Apparatus and
species.

lUster. "Westchester. Total.

1890. 1891. 1890. 1891. 1890. 1891.

Lbs. Value. Lbs, Value. Lbs. Value. Lbs. V alue. Lbs. Value. Lbs. Yalue.

Pound nets

:

14,484
82,206
2,500

119,007
24,174
78,059
8,471

1,740,164
96,325
45,.567
39,407
6,649

28,777
6.286

6,114

485,924
17,440
8,695

20,653
800

25,198
36.5,298

11,420

$420
3,580
200

4,000
1,121
1,721
916

2,095

1,876
2,393
2,418
1,130
546
988
244

15,426
2,064
225
853
42

695
876
456

17,898
61,190
1,750

234,797
21,008
70,386
7,565

1,304.984
86,918
39,345
31,6.54

5,467
28,537
9,415
4,901

468,890
10,820
5,881

21,442
800

15,929
286,829
11,436

$347
2,651
150

3.952
980

!

2,666 :

761
1,808

1,738
1,986

1.952
980
506

1,270
196

14,804
1,856
156
883
42

329
716
457

1

Eels

Shad

3.239,618 i4,285 2,753,848 41,306

F3-ke nets:
31,699
25,102
41,299
79,781
34,150

1,036,340
253

619,488
21,427
38,718
7,743

37,026
109,112
18,559
1.865

16,149
19.679

48,813
45,196
92,923

396
1,084
619

3,257
1,784

25,962
38
774

1,472
774
387

2,331

3,380

2,271
74

873
887

1,238
1,170
222

32,320
28,350
43.200
77,945
31,420

1,064,180
265

648,000
20,555
40,500
8,100

32,790
112,970
16,305

1,700
16,708
18,125
48,000
43,649
97.200

404
l,13t
648

3,198
1,650

26,488
40
810

1,453
810
405

2,073
1

3,480
2,000

1

68 1

895
[

4,370 $209 4,600 $221 2,000 $100 2,450 $123
Eels

15,000 750 10,000 500

1

1,757 140 1,850 148 1,275 102
I

1,050 84

1

950 48 800 40

Striped bass 80 9 85 10 7,250
700

1,600
10,000
10,000

300

870
28
64

500
500
18

6,100
650

1,900
8,000

8,000
275

732
26
76

400
400
16

997 64 1,050 68
805

i

1,172 !

1,127
I

243
;

142 8 150 9

Total ^,340 430 7,735 456 49,075 2,980 39,225 2,397 2,325,322 48 48,903

Lines,:
-

114,860

18.780
248,875
120,780
13,520
13,375
8.720

10.780
333,475
27,990
89,340
43,827
17,480

5,543
784

11,174
4,585
338
790
437
511

17,525
2,955
4,472
1,919
608

105,680
22,210

217,148
107,737
11,32(1

16,630

8,612
9,436

321,130
29,973

77,005
49,850
19. 004

5,287
950

9,964
4,033
283
917
448
450

16,758
3,182
3,705

2,088

1
4,840 240 5,280 265

19,470 960 21,365 995

020 50 1,070 73

1,215

2,300
26,802
1,140

145
110

1,340
35

880
2,040

29,000
1,300

145
100

1,375
40

Total 56,387 2,886 60,935 2,953 1,061,802
1

51,641 9U5,7-35 48,716

Spears

:

Eehs 5,000 500 3,500 350 .6if)Rnfi ?{n.4.60 .000 32,123
9,026152,413 ' 9^001 152^431

Total 5,000 500 3,500 350 671,719 39,467 676,431 41,149

Pots

:

Eels 975 58 875 52 31,000 3,100 30,000 3,000 999,017 61,290 957,331 58,441

Miscellaneous

:

1

1

630.000
40.000
336.000
12.000

65,000
4,000
52,500
1,500

560.000
25.000

320.000
10.000

58,000.

2,500
50,000

1,250

8,238,650
1 580.000
3,497,240

58,017
430,010
88,466

1,374,600
103,370
508,787

5,921
7,470

3,350

9,301,670
1,505,500

3,793,760
49,954

435,566
93,500

1 ,.562, 960
105,891
548,591

5,303

7,589

3,450

1

1

1

j

Crabs, soft
[

i 1,018,000 123,000 915,000 111,750 13,892,389 2,003,498 15,179,9.50 2,233,784

Grand total

.

501,504 21,948 j450,313 16,243 2,955,206 219,'534 2,824,366 20I;N62 32,658,094 2,686,917 32,030,141 2,852,141

F. C. B. 1894—24
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FISHERIES OF NEW JERSEY.

Importance and prominent features of industry .—The rank of INew Jersey anaong

the States of this section, as deteriniuecl by the value of the products, is fourth,

althoug’h the difl'ereuce between it and Virginia is so slight that a comparatively

unimportant advance in the catcli of one of a dozen species would place this State

ahead. Its position is only one point lower when the entire country is considered.

The natural features of this State are extremely favorable to the prosecution of

extensive fisheries. The long ocean frontage permits the carrying on of various

fisheries for the typical salt-water fishes, which are unusually abundant on this coast;

the large bays of the northern and southern extremities of the State and the smaller

bays on the ocean side afford uncommonly fine opportunities for oyster fishing and
cultivation, in addition to being the haunts of numerous shore and anadromous fishes

of recognized food value, while the two foremost shad rivers in the country skirt the

borders of the State, the Delaware forming practically its entire A\-estern boundary

and the Hudson its eastern border for a distance of 22 miles above its mouth.

Every part of the State is within easy rail communication with Xew York, Brooklyn,

Philadelphia, Jersey City, iSTewark, Trenton, and other large cities of New York,

Pennsylvania, and New Jersey, thus insuring a ready and constant market, while

the enormous summer popxrlation of the seaside communities is in itself sufficient to

maintain profitable fishei ies of large proportions.

The specially prominent fisheries of this State are the taking of oysters and clams

in lower New York, Delaware, and the smaller bays of the outer coast; the pound-net

fishing on the northern part of the ocean shore; the line fishing for bluefish and sea

bass carried on in the ocean from small boats; the gill-net and seine fishing for shad,

alewives, and sturgeon in the Hudson and Delaware Eivers
;
the pound-net fishery for

shad and other fishes along the shore west of Sandy Hook, and the menhaden industry.

The fisheries in which New Jersey surpasses the other States of this region are the

shore bluefish, the sea bass, the shad, the squeteague, and the king crab, and in the

output of these same products the State takes ixrecedence of the entire country.

Statistical summary .—In the following series of tables, condensed statistics of the

fisheries of this State in 1889, 1890, 1891, and 1892 are presented.

The number of persons emplojmd in the industry varied but little in the years

named. In 1892, 10,447 persons were engaged, of whom 2,157 were vessel fishermen,

7,560 shore and boat fishermen, 194 transporters, and 530 shore employes, such as

factory hands.

In the last year covered by the retiirn.s, 12,571,413 was represented by the vessels,

boats, apparatus, shore property, and cash capital devoted to the business. The
princijial factors in this large amount were 540 fishing vessels, valued, with their

outfits, at $718,060; 79 transporting vessels, rvorth $117,565; 5,591 boats, with a value

of $414,321; 3,941 gill nets, Avorth $129,791; 234 pound nets, valued at $83,913; shore

property and cash capital, $969,243. The investment in 1892 was larger than in any

of the three preceding years, and was about $350,000 more than in 1889.

The yield of the fisheries in 1892 was 73,267,434 pounds, valued at $3,646,382.

The quantity of the catch was less and the value was greater than in any of the other

years. The decrease in the output Avas due chiefiy to a diminished catch of bluefish

and menhaden, while the augmented value of the yield depended chiefiy on larger sales

of market and seed oysters.
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Persons employed in the fisheries of New Jersey.

Designation. 1889. 1890. 1891. 1892.

1,871
7, 7,S3

1C9
524

1, 893

7, 822
181

.532

2, 017
7,889

201
532

2, 1.57

7, 5C0
194
536

Total 10, 347 10,428 10, 639 10, 447

Vessels, boats, shore property, and cash capital employed in the fisheries of New Jersey.

Designation.

1889. 1890. 1891. 1892.

Number. Value. Number. Value. Number. Value. Number. Value,

j

1

!

Vessels fishing 499 $490, 880 500 $502, 490 524 $541. 520 540 $589, 965 1

7,387 7, 510 7,883 8,255 i

104, 728 111, 089 122, 433 128, 09.5-

Ves.sels transporting 00 8S! 000 71 96; 050 83 108, 150 79 104, loO-

1,094 1, 256 1.437 1, 329
9, 390 11, 1C7 13 255 13,415'

Boats 5, 600 390i 665 5, 616 401; 718 5,742 412, 373 5, 591 414, 321 ,

Apparatus—vessel fisheries

:

Heines 10 5,650 11 6,100 12 6, 100 lO' 5, 450
J>99 315 370

Pots, lobster anfl eel 200 199 341 365 270 245 235 210
Oysterfiredges and tongs 1,427 34,712 1,453 35,917 1, 533 38, 990 1, 603 i 40, 398
Ciain rakes and tongs 459 6, 787 368 3, 799 397 4,793 388 4,660
Oral) dredges 24 96 00 240 102 468 92 402

Apparatus—shore fisheries :

Seines 340 .30, 832 3.53 31,931 360 31, 922 357 32, 268
Gill nets 4. 120 127, 196 4, 045 129,911 3,983 129, 832 3, 951 129; 791.

Poaiid nets and weirs 102 43, 015 141 40, 571 185 55, 370 234 83. 913.

Fyke nets and bag nets 1,730 17,331 1,794 18, 256 1, 092 18, 881 1,625 18, 431
Pots, eel and lobster 4, 100 4,811 4,036 4,824 4, 485 5, 094 4, 335 4, 518

4, 339 4.189 4, 808 4 358
Oyster tongs, rakes, and dredges. 2, 495 12; 501 2, 492 12, 392 2, 498 12, 307 2,642 13, 470
Clam tongs rakes, and hoes 2, 077 11,368 2, 155 11,625 2,100 11, 8,52 2,217 12, 996

894 903 891 909
375, 389 395, 875 409, 561 420, 743
468, 450 530, 650 538, 850 548, 500

Total 2, 231,155 2,350, 377 2, 467, 865 2, 571,413

Products of the fisheries of New Jersey.

Species.

1889. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Albacore 3,708 $94 3, 796 $90 4, 176 $100 6, 410 $186
Alewives 3, 328, 235 33, 829 1, 860, 740 14, 453 2, 066, 820 14, 260 1, 985, 555 14, 361
Black bass 5, 535 66.3 6, 935 873 9, 250 1, 166 12, 035 1,.542
Blueti.sli 8,564, 600 313. 805 9, 291, 125 340, 939 7, 227, 926 264, 163 4, 765, 873 178,691
Bonito 177, 850 6,411 144,750 5, 144 150, 63.S 9, 857 105, 043 4, OUO
Butter-fisli 236, 900 7, 027 238, 685 7,091 230, 802 6, 582 368, 802 10, 845
Carp 2, 725 218 2, 525 202 2,000 160 2, 025 162
Catfish 214. 423 12, 892 157, 325 9,735 133, 824 8, 205 144, 938 8, 877
Cero 956 42 630 26 847 38 3,610 172
Cod - 981, 535 26, 284 729, 747 19, 164 841,011 26, 001 676, 859 20, 691
Dogfish 36, 000 90 60. 000 150 77, 000 190 56, 000 140
Drum 22, 683 671 26, 900 726 124,240 980 39, 650 892
Eels 570, 180 37, 357 579, 438 37, 309 623, 280 38, 594 565,210 36, 283

•

Flounders 885, 912 31, 374 923. 365 32, 091 987, 895 33. 620 1,221,172 36. 645
Frostfish or toiucod 3,000 90 4, 500 135 1,400 42 2. 000 60
Haddock 21, 620 769 18, 710 638 17, 940 675 16, 070 487
Hake 13, 800 240 12, 040 188 12, 080 204 8, 520 89
Kingfisli 33, 050 2, 073 49, 530 2. 730 33, 697 2, 298 26, 783 1,908
Mackerel 12, 987 1, 172 9, 919 987 2.5, 117 2, 316 22. 907 2, 747
Menhaden 22, 240, 576 64, 084 30, 391,227 63, 535 20, 670, 542 50, 974 16, 565, 541 48, 535
Mullet 48, 670 1, 860 92, 400 5,131 88, 350 4, 902 43, 500 2, 458
Perch, white 198, 104 13, 491 215. 278 15, 261 193, 724 13, 539 182, 887 12, 636
Perch, yellow 403, 379 24, 796 488, 524 26, 291 500, 238 27, 219 394, 332 21, 767
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Products of the fisheries of Xew Jersey—Continued.

Species.

1889. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. A- alue.

Pike 19, 584 $1,812 18, 940 $1, 859 19,485 $1, 904 18, 880 $1,811
Scup 12, UOO 422 16, 220 630 25, 682 855 48, 150 1, 579
Sea bass 2, 9C8, 828 1)8,658 3, 560, 419 139, 992 3. 731, 538 147, 693 3, 893, 311 1.53, 431
Sluul lU, 423, 572 372, 543 10, 622, 719 409, 659 10, 225, 455 443,438 8. 740, 518 582, 221
Sliee.psUeacl 59, 754 8,508 23, 566 3,772 26, 290 4,013 37, 337 5,461
Skates 7, 40U 370 9 300 405
Spanish mackerel 5Vi -232 9, 555 59^ 050 9, 700 78, 391 12, 620 117, 254 15, 907
Spots and croakers 43, 260 1,938 78, 010 3,336 106, 680 4, 521 184, 182 7,424
Squeteagne or 'weaktish ... 4,716, 330 138, 106 4, 073, 008 180,465 6, 002, 563 201, 515 7, 540, 196 208, 051
Striped bass -• 305, 884 42, 610 328, 196 47, 045 298, 164 43, 296 219, 675 33, 395
sturgeon 3, 592. 188 67, 498 455, 775 11,868 452, 630 10,619 418, 887 8,829
Suckers 50, 843 3,756 56, 546 3, 914 56, 080 4,008 53. 430 o, 007
Tautog 84, 395 3, 696 89, 945 3,654 99, 437 3, 894 93, 630 3, 723
Other lisli 85, 411 2, 861 63, 022 3, 053 73, 217 3, 152 105,122 3, 258
Crabs, soft 299, 700 31, 805 275, 500 31,675 289, 500 35, 380 409, 520 37, 642
Crabs, liard.. 53, 866 2,004 142, 333 5,317 230, 111 9, 499 164, 433 7, 267
Crabs, king 1,974, 188 6, 102 3, 335, 700 8, 573 2, 798. 980 7, 534 3, 025, 460 5,369
Lobsters 188, 347 14,301 185, 321 13,683- 165, 004 12, 463 143, 905 10, 861

1,050 525 1, ‘>00 COO 590
0, 000 200

Oysters, market 7, 457, 408 1,060, 182 7, 956, 515 1,218, 792 7, 686, 322 1, 227, 909 8, 047, 151 1, 270, 568
Oysters, seed 7, 706, 965 356,510 7, 856, 030 375, 388 8, 428, 245 411,739 10. 157, 140 496, 060
(^)ualiogs or bard cbiiua 3, 414, 192 311,601 3, 396, 364 342, 637 3, 454, 024 371, 933 2, 990, 572 349,221
diams, soft or long 772, no 44, 660 815,270 47, 090 827, 000 47, 700 595, 450 34, 620
Terrapins 2. 250 683 2, 560 770 3,280 1,074 2, 598 997

2, 795 60
1

1

Total 82, 361, 635 3, 170, 376 88, 730, 048 3, 447, 351 79, 116, 380 3, 520, 057 73, 267, 434 3,046,382

The molluscaii and crustacean products shown in the preceding taTle, which are

usually designated by a ditferent unit than i)ounds, are separately shown by number
or bushels in the following table:

Species. 1889. 1890.

'

1891. 1892.

Crabs, soft number.

.

Crabs, li.ard do
Crabs, king do
Oysters, in.arket bushels.

.

899, 100
161,598
987, 094

1,065, 344
1, 100, 995

426, 774
77,211

826, 500
420, 999

1, 667, 850

1, 136, 645

1, 122, 290
424, 546
81, 527

868, 500

690, 333

1, 399, 490

1, 098. 046
1,204, 035

431. 753

82, 700
600

1, 228, 560

493, 299

1, 012, 730

1, 149, 593

1,451, 020
373, 822

59, 545
Quahogsor hard clams do
Claras, soft or long do

8t,atistics of the fisheries hij counties .—Commercial fishing is carried on in 17

counties in this State bordering on the ocean, the bays tributary thereto, and the

Delaware and Iludson rivers. Seven of these, viz, Atlantic, Burlington, Cape May,

Cumberland, Middlesex, Monmouth, and Ocean abut on salt water, and several others

have vessels which follow fishing for salt-water species. The counties named are

those juaiutaining the most important fisheries.*

The preeminent county of New Jersey, viewed from the fishing standpoint, is

Cumberland. IMore persons are there employed, a greater amount of money is invested,

and the value of the products is more than in any other county. The importance of the

fisheries of this county is due entirely to the oyster industry, as the business of taking-

other products is insignificant. In 1892, 2,005 persons were employed in the fisheries

of this county; of these 1,181 were vessel fishermen, 215 shore fishermen, and 279

shore employes. The capital invested was $872,570. The iirincipal items entering

into this investment were 336 vessels, valued at $151,363, a much larger number than

was found in the remainder of the State; 133 boats, valued at $15,335; 1,112 oyster

dredges and tongs, with a value of $33,890; and $362,371 representing shore property

* lu 1892 a large amount of lisliing is shown in Ocean County which was credited to Burlington

Conuty in previous years. In the year named the county line of Burlington County was moved south,

throwing a considerahle part of that county into Ocean County.
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and working capital. The value of the products was $1,000,1232. Of this sum the

oyster yield constituted $003,755. The only other objects worthy of inention were

shad, worth $33,457, and sturgeon, worth $7,310.

iSText in importance to Cumberland is Monmouth County, which has varied fishing

interests, and in respect to its food-fish fisheries is one of the most xirominent sections

on the Atlantic seaboard. It has a frontage on the ocean and also on Sandy Hook
Bay, and includes all that [lart of the iTew Jersey coast north of Manasquan and east

of Keyiiort. In the years 1890 and 1891 the number of fishermen and value of the

catch were greater than in any other county. In 1892, 1,981 persons w'ere einjiloyed,

of Avhom 1,534 w'ere sliore fishermen. The decrease of over 400 xiersons, as conqiared

wTfh the previous year, wms almost entirely due to the very disastrous lire which visited

Seabright, the x>rincipal fishing center, in the latter iiart of 1891, causing many line

fishermen to leave that community and seek employment elsewhere or engage in

other occupations. The aggregate investment was $572,003. Vessels to the number
of 132 were operated; these Avere valued at $147,405. The 1,119 small boats used had

a value of $07,640. The most valuable ax)XAaratus emi)loyed Avere pound nets, 48 of

which were worth $07,540. All other apparatus had a value of onl^^ $34,538.

The catch in IMoumouth County consisted of a large Amriety of wafer lAroducts.

Oysters had a value of $220,804, hard clams $183,071, bluefish $130,053, S(pteteague

$103,049, sea bass $01,034, crabs $37,308, soft clams $32,780, menhaden $30,702, and
other xu’oducts $105,732, the Avhole being worth $911,853 to the fishermen. In 1890

and 1891 the fishermen received $1,059,229 and $1,092,440, respecti\"ely, for their catch.

Tlie decline imlicated from 1891 to 1892 Avas due })rinci[)ally to the smaller number of

fishermen engaged in line fishing, and Avas made iqA largely of bluefish and sea bass;

there AAvas also, hoAvever, a diminished yiehl of menhaden, oysters, and soft clams,

Avhile the catch of squeteague was much larger.

Each of the counties of Atlantic, Ocean, and Salem has OA^er 1,000 x)ersons engaged

in the fishing industry, over $180,000 iuA^ested, and xu’oducts Avorth OA^er $250,000.

Burlington, Camden, and Cape May counties also Inum important fisheries.

The folloAcing tables, relating to the years 1890, 1891, and 1892, xAresent detailed

statistics for each county:

Stalemeiit bij coiuiiifs of the number of persons emptoycd in the fisheries of New Jersey.

Coimties.

In vessel fisheries. In shore fisheries.
On transporting

vessels.
On shore, in fac-

tories, etc.
Total.

1890. 1891. 1892. 1890. 1891. 1892. 1890. 1891. 1892. 1890. ' 1891. 1892. 1890. 1891. 1892.

Atlantic 79 77 flO 1,013 1,035 967 43 46 42 61 02 61 1, 196 1,220 1, 160
121 112 114 ! 121 112 114

Burlington

.

.

.

30 43 917 911 630 17 19 2 31
1

43 12 995 1,016 644
149 ICO 164 170 174 173 12 15 1 334 346

Cape May 63 69 83 587 672 734 16 18 19 8
i

8 10 674 767 840
1, 269 1 357 1,481 187 201 245 239 i 260 279 1 695 1 818 2, 005

25 26 26 25 26 26
-

5 174 170 167 179 170 172

Hudson .10 8 8 182 1.85 181 2 4 4 5 5 0 199 202 199

Hun 1 0 r (1 0 n
81 81 78 81 81 78
53 49 50 53 49 50

r .> 282 266 279 16 16 16 303 284 205

Monmouth . .

.

270 287 278 1, 9.58 1, 942 1, 534 54 72 61 151
1

116 108 2.433 2,417 1,981

Ocean 13 14 18 682 094 998 18 14 35 6 6 30 719 728 1, 111

1, 305 1, 307 1, 309 1, 305 1, 307 1, 309
'

110 90 101 6 6 4 116 96 105

Total . .

.

1,893 2, 017 2, 157 7, 822 7, 889 7,560 181 201 194 532 532 536 10. 428 10, 639 10, 447
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Statement hy counties of the ajyparatus and capital employed in the fisheries of New Jersey.

Atlantic. Bergen.

Desi;{natioii. 1890, 1891. 1892. 1890. 1891. 1892.

Xo. Value. No. Valne. No. Value. N(X Value. No. Value. No, Value.

24 $27, 400 24 $24, 600 25 $37, 050
<

297 289 325
iosi

27, 800
6,360

30, 000
6 739

17 13 17 24, 350
442 454 393

2, 850

57, 259

1, 500

3 045 2, 978

61, 421

1, 500

935

O

984

2

62. 083

1 .500

967

2

102 $4, 560 90 $4, 000 92 $4, 080
Apparatus—vessel fisheries

:

’

205 275 ' 360
46 804 30 558 44 702
22 118 23 124 19 103

Ajiparatus—sliore fisheries

;

06 3,135
202

71 3,268 62 3, 355
14200 00 202 46 1,283 8, 855 1, 181 8, 278 1,179 8, 218

20 456 29 546 29 546
100 200 120 240 120 240

1,315
1,517
1, 874

1,363
1, 620
1,909

1, 163
Oystertougs, rakes, and dredges.
Clam tongs, rakes, and hoes - ..

360 383 431 1, 865
1, 944482 492 503

4 4

30, 460

62, 400
31, 455
65.400

30, 960 5, 255 4, 780 4, 760
68, 400

225, 230 234, 312 243, 578 18, 870 17, 298 17, 298 !

Burlington. Camden.

Designation. 1890. 1891. 1892. 1890. 1891. 1892.

No. Value. No. Value. No. Value. No. Value. No. Value. No. Value.

3 $16, 500 4 $23, 500 30 $42, 700 31 $47, SCO 30 $49, 150
87 151 636 688 689

3 715 4,475
8, 800

9,360
5, 550

9, 845

3, 850
10, 325

7 7, 300 8 1 $350 5 4 5 5, 300
110 134 13 78 56 76

1,070
34, 550

1, 200

995 20 400 500
739 743 35, 930

1,700

401 17, 915 47 6, 990 49 7,385 48 7,350
Ap])aratus— vessel fisheries;

2 3

5

3 12 3 12 114 2, 800 123 3,050

3,250
4, 550

117 2, 925

3, 300
A])paratus—shore lisheries

:

6, 100
9.414

36 5,930
8, 925

3] 5, 150

8, 937
7, 595

4 3,300 4 4
141 142 149 35 4, 150 37 37 4,475

1,282
315

8, 185
158
441

1, 168
315

7,935
158

1, 090
18 9

419 407
Oystertoiigs, rakes,and dredges.
Ciam tongs, rakes, and hoes...

318
373

1, 141
1 516

328 1, 177

1, 524
35

76 228
375 76 304

25, 735
26, 000

31,435 8, 025
4,000

1,265 1. 270 1, 265

28, 500

Total 143. 072 161,450 52, 940 76, 635 80, 900 84, 590

Essex. Gloucester.

Designation. 1890. 1891. 1892. 1890. 1891. 1892.

No. Value. No. Value. No. Value. No. Value. No. Value. No. Value

1 $1,000 1 $1,000
25 25

260 135
83 $10. 435 82 10, 540

100
Apparatus— vessel fisheries

;

4 100 4

Aj)paratus—shore lisheries

:

300 1 1 250
83 9, 325 81 9, 300 80 9, 125

917$17, 400 $17, 500

15, 000
$17, .500

13, 500
917 917

16,000
'

33, 400 32, 500 31, 000 22, 077 20, 927 22, 067

1 i
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Statement luj conniies of tlie apparatus and capital employed in the fisheries of New Jersey—Coutiuued.

Cape May. Cuinherland.

Designation.
1890. 1891. 1892. 1890. 1891. 1892.

Xo. Value. ;n"o. Value. Value. Xo. Value. Xo. Value. Ts o. Value.

Vessels fishing 22 $18, 3.50 24 $18, 950 28 $23, 550 303 $315,415 323 .$334, 145 336 $368, 240
248 284 344 5, 045 5,333

3, 125 3. 070 3. 990 74, 747 78, 607 86 123
16 6, 900 8. 700 7 8, 900
38 154 153

Out tit.'". 415 575
Boats 521 11,123 548 12, 800 585 14, 636 98 12, 108 106 12,715 133 15, 335
Apparatus—vessel fisheries

:

38 35 25 15 15
35 35 70 70 35

Oyster dredges and tongs 60 1, 575 68 1,725 84 2,125 1, 175 29, 146 1, 257 31, 281 1. 304 32, 291
Apparatus—shore tisUcries

:

Seines 105 3, 465 105 3,445 112 3, 610 1 200 1 190 1 175
Gill nets 17 770 33 1,465 47 2, 270 59 6, 075 62 6, 375 61 6,395
Pound nets 102 3, 081 140 3,640 174 6. 003 4 40 4 40 7 70
Fyke nets and hag nets 3 150 3 150 3 150

40 30
243 830 GC6

Oyster tongs, rakes, and dredges 136 247 143 262 149 271 54 790 64 855 108 1, 555
Clam tongs, rakes, and hoes... DOO 923 18-4 719 2, 130

134 133 150
in, 265 285 22 410 127 717 132 832 139 871

27^ 800 25 000 28 000 101, 500 211, 500 222 500

Total .... 5)7, 039 100. 834 119, 526 757, 813 808, 540 872, 570

Designation.

Vessels lisbing
Tonnage
Outfit

Vessels tr.an.sporting
Tonnage
Outfit.”

Boats
Ajjparatus —vessel fisheries

:

Pots, lobster and eel

Oyster dredges and tongs
Apparatus—shore fisheries

:

Seines
Gill nets
Fyke nets and bag nets
Pots, lobster and eel
Oyster tongs, rakes, anil dredges

Shore property

Total

[

Hudson. Hunterdon and "Warren.

1890. 1891. 1892. 1890. 1891. 1892.

Xo. Value. Xo. Value. Xo. Value. Ho.
1

Value. Xo. Value. Ho. Value.

5 $7, 000 4 $5. 800 4 $5, 800 !

68 56 56 1

635 500 480
1 700 2 1. 900 2 1,900
6 18 18

50 200 200
96 4,695 99 4,770 98 4, 400 40 $1,380 41 $1,385 34 $1, 375

200 175 200 175 200 175
8 140 6 100 6 100 !

1 50 1 50 21 4,020 20 4,190 20 4 140
700 6, 000 700 6, 000 630 5, 400
210 210 3

]
750 210 3|750

80 80 75 75 75
‘

325 68 340 70 350 1

3, 765 3,765 3, 705 800 875 850

27,315 26, 535 < 6 “iflO 6, 450
1

1

Designation.

Vessels fishing
Tonnage
Outfit

Vessels transporting
Tonnage
Outfit

Boats
Apparatus—vessel fisheries

:

Pots, lobster and eel

Clam rakes and tongs
Ap

1
laratu s—shore fisheries

;

Seines
Gill nets
Pound nets
Fyke nets and bag nets
Pots, lobster and eel

Oyster tongs, rakes, and dredges
Ciain tongs, rakes, and hoes. ..

Shore property
Cash capital

Total

Mercer.

1891.

Xo. Value.
,

Xo. Value

35 $1,230

1, 475
1,090

475

4, 270

33

21

1892.

Xo. Value.

$1, 220 31 $1, 195

Middlesex.

1890.

Xo. Value.

1, 550 8

1, 290 19

485

1,525
1, 120

445

4, 545 I
:

4,285

263

100
4

20
10

513

$1, 100

350
8,700

930
17, 890

150
50

2, 500
1,000

610
25

3,078
80

20, 550

25, 800

82, 813

1891. 1892.

Xo. Value. Xo. Value.

1 $300

130
6

86
8, 000 6

86
$8, 000

930 930
259 17,430 201 17, 5C5

4 50

4 2, 500 5 2,900
50 1, 000 50 1,000
1 500 1 500

22 990 17 800
10 25 10 25

496 2,976 502 3,012
10 100 7 70

20,400 14, 250
20, 80025] 300

SO, 631 69, 852



376 BULLETIN OF THE UNITED STATES FISH COMMISSION.

Statement ii/ counties of the apparatus and capital employed in the fisheries of Xew Jersey—Continued.

ilouinontU.

Designation. 1890.

JS^o. Yalue.

Vessels iishing
Tonnage
Outfit

Vessel.s transporting
Tonnage
Outfit

Boats
Apparatus—vessel fisheries;

.Seines

Lines
Pots, lobster anil eel

Oyster dredges and tongs
clam rakes and tongs
Crab dredges

Apparatus— shore fisheries

:

Seines
Gill nets
Pound nets
Fyke nets and b.ag nets
Pots, lobster and eel
Lines
Oyster tongs. rakes, and dredges
clam tongs, rakes, and hoes .

.

Minor apparatus , - .

.

Shore property
Cash capital

Total

104

1, 040

20

307

1,326

6

43
326
60

778
35

193

1, 991

595
683

70, 275

12, 630

31, 450

108
1,053

4,787
77, 503

3.400
43
5

1, 340
3, 619

240

867
6,510

37, 450

3, 455

3,398
1, 174
3, 072
5, 731
450

98, 723
167, 150

533, 272

1891.

jSTo. "Value.

$85, 475

31

454

1,335

46
356
102

25

750
40

213

2, 020

581
688

18, 770
40. 200

107
1,075

6, 690

80, 147

2, 900
60

Ho. Value.

379

1,119

2, 264 39
4, 608 349
468 92

760

7, 120
51, 190

4,430
3, 505

1, 150

2, 982

5, 774
433

100, 472
153,650

.573T05T

23

721
48
202
,712

565
692

87, 225

15, 488
38, 500

6, 252
67, 040

2,850
50

2, 137

4, 541
402

Ocean.

1890. 1891. 1892.

Ho. Value, Ho. Value. Ho. Yalue.

6 $2, 750 5 $1, 450 9 $17, 950
48 32 144

386 670 4, 815
0 7, 650 7 6,700 16 16, 850

95 83 212
410 1 960

689 71,130 705 70, 448 1, 075 98, 329

2 1 100
9

5 18
16 12 14 11 20 16

81 4, 704 79 4, 614 84 5, 240
220 6, 920 204 5, 857 341 6, 867

4 9 800
60 1, 650 47 1, 080 74 1,635

1,540 963 1,945 1,091 2, 360 1, 233
1, 016 1 046 1, 099

321 1.312 325 1,325 621 i. 467
363 1, 297 387 1, 422 657 2, 510

280 ‘’86 319
18. 508 18 765 47, 355
11. 000 12, 000 39i 500

130, 147 127, 205 259 093

Dnion.

Designation.

Boats
Apparatus— shore fisheries

:

Seines
Gill nets
Oyster tongs, rakes,and dredges
Ciam tongs, rakes, and hoes

Shore property
Cash capital

Total 6, 556

1

Total for State.

Pesignatiou. 1.890. 1891. 1892.

Ho. Value. Ho. Value. Ho. Value.

500 $502, 490 524 $541, 520 540 $589, 965

7,510 7, 8SS 8, 255
111, 0,89

96, 050
122,433
108, 150

128, 095
101, 1.5071 83 79

1,256 1, 437 1,329
11,167

401. 718
13, 255

412, 373

6, 100
370

13,415
414,3215 616 5. 742 5, 591

Apparatus—vessel fisheries

;

11 6,100
315

12 10 5
,
4.50

450

341 365 9,70 245 235 210

1 453 35 917 1. 533 38, 990

4, 793
468

1,603
388

40, 398

4, 660368 3, 799 397
60 240 102 92 402

Apparatus—shore tislieries:

353 31. 931 360 31. 922 32, 268
129, 7914, 045

141
129,911 3.983 129, 832

55, 370

18, 881

3,951
23440, 571 185 83, 913

1,794
4, 036

18' 256

4, 824
4,189

12, 392
11,625

1
,
692

4, 485
1,625

4, 335
18, 431

0
,
094

4, 808

12, 307
11,652

891

4,518
4, 358

Oyster tongs, rakes, ami dredges 2. 492
2,155

2,498
2, 160

2, 642

2,217
13, 470

12, 996
909903

895, 875
530. 650

409, 561
538, 850

420, 743

Cash capital 548, 500

Total 2. 350, 377 2, 467, 865 2 571,413
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statement hy counties of the product of the fisheries of Neiv Jersey.

Species.

Atlautic.

1891.

Bergen.

Pounds. Value. Pounds. Value. Pounds.
:

Alcwives . 30,180 $617 34,980 $690 25.880
l^lnelish .. 92,400 5,705 92,700 5,640 96,000
Cod 66,060 1,460 83,500 2,890 79.000
I)rnru 7,500 112 11,000 145 3,500
Eels 10,000 500 9,000 450 4,200
Flounders 77,900 2,857 79,800 3,500 62,900
Kingfish.. 11.000 580 10,000 540 5,200
Menhaden 4,371,500 9,109 2,42-1,000 5,051 1,818,000
Perch, whit 54,500 3,695 46,700 2,910 40,500
Pike 635 50 600 48 500

Sea bass .

.

63,200 3,165 53,000 2,660 56,100
Shad 800 57 760 56 1,360
Sheepsheac 5,700 870 3,200 420 2,500
Spots an
croakers 14,000 582 34.000 1,385 92,500

Sq uete.ague 1,618,800 74,890 1,640,100 76,839 1,201,125

Striped has 21,300 3,839 20,600 2,760 16,700

Tautoi!; . .

.

2,500 125 2,000 100 1,000

other lish. 6,000 300 7,700 385 0,000

0 y s t e !• s

market . 731, .514 127,250 720,412 123,565 813,750

Oysters seed 518,500 19,186 600,950 20,095 759,395

Quahogs or
hard clams 601,904 58,242 552,104 56,128 454,520

Terrapins .

.

1,510 395 1,340 306 1,200

Total .

.

8,308,063 313,586 6,428,446 306,629 5,541,830

$497
5,485
3, 0(10

52
210

2,097
352

4„543

2,230
40

2,m
81

250

3,830

54,115
2,504

50

134,978
24,938

50,330
308

1890. 1891. 1892.

Pounds. Value. Pounds.
1

Value. Pounds. Value.

10,000 $800 12,000 $000 12,800 $1,025

20,800 62 25,000 75 25,000 75

459,200 18,040 391,200 16,764 425,660 20,560

31,500 3,780 27,000 3,240 25,300 3,035

,

1

1

521,500 22,682 455,200 21,039 488,700 24.695

Species.

C.ape May.

1890.

Pounds. Value,

Alewires . .

.

Bluelish
Butter-fish.

.

Bonito
Cattish
Cod
Drum
Eels
Flounders .

.

King'lish
Menhaden .

.

Mullet
I’erch, white
Perch, yel-
low

Pike
Scup
Sea bass
Shad
Sheepshead.
Spanish
mackerel .

Spots and
croakers - -

Sque reague

.

Striped bass
Sturgeon
Suckers
Tan tog
Other fish .

.

Crabs, hard
King crabs -

(Oysters
market .

Oysters, seed
Quahogs or
hard clams

Total .

.

84.200
228,400
35.200
1,000
1,00(1

10.900
74,950
72,400
34,200

191,900
91.900
20,700

50(1

4,000
5,50(1

614,800
4.300
2.300

53,600

729,500
84,030

4,600

1,500
33,200

3,094,100

383,250
173,600

212,800

.$938

12,302
1,276

50
80

514
4,614
3,509
1,080
794

5.111

2,229

25
480
280

24,417
343
545

2,414
26,730
8,323

400
60

2,325

7,781

60.023

8,805

16,510

Pounds. Value,

66.400
130.500
14.100
2,000
1,000

10,000
24.200
80.450
73.100
18,800

224.500
87,700
20.400

500
3.500

9.500
1,015,400

3,650
100

200

63.200
655.500
60,750

5,500

1,200
38,000

2,552,600

351,225
1 86,550

293,600

$735
6,927
613
100
80
360
047

4,757

3,419
1,174

1,620
4,876

1,686

25
420
395

Pounds. V alue,

71,680
267,700
23.000
2.000
500

46.000
33,250
79,150
81,600
17,800

161,750
42,900
14,115

100
2,000

10.000

40,671 ,1,896, 000
282 I 1,700

15

20

2,768
24,520
5,963

440
48

2,625
6,719

700

83,000
449,350
33,910
12,750

4.000
1.000

40,000
1,810,460

58,631
I

413.385

9,583 1 285,600

20,816 I 395,200

$828
13,415

810
100
40

2,760
742

4,772

3,954

1,073
1,179

2,435
1.182

240
400

75,950
137

3,3,56

18,957
3,692

255

320
40

2,700

4,728

67,136

25,256 1

Cumberland.

1890. 1891. 1892.

Pounds. Value. Pounds.

16,500

Value. Pounds. A'alue.

17,350 $173 $165 15,400 $154

2,099 126 2,183 131 1,000 96

2,116

3,332
175

127

200
17

1,800

4,180
200

108

251
20

2,350

3,500
150

141

210
15

9.000

569,912
300

19,752 000,400 24,161

10,000
491,300

300
33,457

2,016
438,350

400

235
11,233

1 083
428,700

250

195
9,562

15

2,333
390,125

150

275
7,310

9

241,600

3,971,688
4,635.918

792

575.583
209.583

220,380

3,706,871
5,156,970

690

579,526
240,881

194,000

4,210,255
6,386,380

510

053,015
310,740

9,893,950
I

813,203
1

10,146,123 855,705 11,707,543 1,006,232
1
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Statement by counties of the jiroduct of the fisheries of New Jersey—Coutiuued.

Species.

AlewiTes -

Bl.ack bass
Bhtetisli . -

Butter-fish
Carp
Catfish - .

.

Drum
Eels
Flounders
KingUsh- -

Menhaden
Perch,white
Perch, yel
low

Pike
Sea bass - -

Shad
Sheepshead
Spots and
croakers

.

Squeteague
Striped bass
Suckers . .

.

Other fish..

Oysters,
market . .

.

Oysters, seed
Quahogs or
hard clams

Total .

.

Burlington. Camden.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. V^alue. Pounds. Value. Pounds. Value. Pouuds. Value. Pounds. Value. Pounds. Value.

715,710
6,935

$3,943
873

697,590
9,250
3 500

$3,869
1,166
145

657,675
12,035

$3,629
1,542

126,200 $1,262 118,400 $1,184 110,320 $1,103

4,200 800 40
2,900
2,525

51,500

2,950
2,000

49,215
87,240
53.830

67
202 160 2,025

45,775

162
3,717 3,566

116
3,334

57,105
24,520

900

3,440

1,046
42

3,186

965
29,680
4,900
500

1,998
22' 500

'800 38 25
7,090,600

67,630
10,655

5,306
4,739,160

69,450

12,480

5,300
6,900

7,783

5^446 69,795

13,025

5,531

15,800 1,249
422

998 1,042
5184^850

7,200
509,049

1,300

458 5>J00
300 290 3,700

685, 650
148

31,273
120

537! 586
600

29,668
60

475,437 26,292 32,892 645,400 32,916 638,050 43,838

1,000
274,000
56,575
47,025

50 1,000
201,500
46,885
49,100

50 500 25
10,445
10,010
3,503
1,414

28,502
11,626

8,900 13,000
39,110
45,460
20.005

620 4,500
2,000

135
8^221
3,660

1,442

29,288
10,974

7,235
3,358

1,255

240 2, 12a 255 1,000 120

22,250

274,29.5

304,042

22,950

279,524
359,800

71,050
126,000

98,800

6,598
3,600

9,880

363,398
488,600

52,990
22,130

395,738
570,500

61,670

28,050

469,350
658,700

73,625

32,970

798,104 79,810 764,400 76,442

10,459,975 208,194 8,025,510 196,958 1,730,672 76,889 1,674,848 109,837 1,732,162 124,075 1,877,420 151,656

Hunterdon and "Warren. Mercer.

Species. 1890. 189 1892. 1890. 1891. 1892.

Pounds, Value. Pound.s. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Alewives . .

.

29,000 $290 31,500 $315 29,200 $292 8,000 $83 7,650 $80 7,500 $75
Catfish 20,861 1,170 19.006 1,072 17,963 990 2,565 120 2,420 112 1,850 95

Perch, white 2,932 i85 2,805 178 2,242 146 800 50 710 45 985 60

Perch, yel-
low 4,862 273 4,732 286 4,387 252 1,130 45 1,340 54 1,070 43

Pike 2,360 210 2,770 245 2,450 220 520 40 415 35 680 58

Shad 57,828 5,373 58,100 5,354 52,090 4,719 60.164 4,973 45,831 3,775 38,218 2,682

striped bass 1,820 182 2,095 211 1,840 185 610 60 763 75 460 45

3 150 78 2,730 80 4,120 100
Other fish . .

.

7^032 428 6V50 449 7T61 476 4,220 197 2,890 139 3,825 169

Total -

.

129,845 8,189 131,088 8,199 121,753 7,380 78,009 5,568 62,019 4,315 54,588 3,227

Gloucester. Hudson.

Species. 1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Alewives . .

.

55,786 $186 80,858 $267 58,288 $197 1,000 $15 800 $12 900 $13

10,071 604 7,200 432 9,428 566
Eels a 7,050 353 6,600 330 6,000 300

25,000 500 16,000 320

Perch, white 4,356 261 3,786 227 8,428 206 2,400 48 2,459 49 2,300 46

Percli, yel-
Imv 19. 01 J. 774 11 500 690 10 714 643

171 u 171 18 114 11

Shad 667,258 26,388 040,330 28,762 697,993 51,089 526,000 22.425 444,000 20,960 382,000 21,600

Strined bass 3,456 405 3,100 359 2.080 240 2,800 140 2,700 135 2,500 125

31 3‘^8 19 214 13

100 71 3 86 4
51,500 3,075 55,400 3,478 49,800 3,186

Oysters,
8 400 900 117,600 18,300 87,500 13,900 84,000 13,200

Oysters, seed 17i500 875 17,500 875 247'SOO 17i700 245,000 17 '500 210,000 15,000

Total .

.

780,526 30,446 747,344 30,777 799,845 53,844 956,150 62,056 809,459 56,864 753,500 53,790
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Statement hy counties of the product of the Jisheries of Xeiv Jersey—Coutiimed.

Middlesex. Monmouth.

Sijecies. 1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. 5'alue. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

1,290

58,500
7,510,525

196,385
108,150

630
638,087
60,000

$40
933

270,059
5,623

4,020
26

16,704
150

2,176
57,800

6,076,926
209,152
122 733

847
737,511
77,000

$60
931

213,499
5,754

4,721
38

22,351
190

1,810
53.000

3,714,023

207,762
71,443
1,910

546,859
56.000

900
235,130
815,472
13,.570

8,526
2,183
18.607

8,273,425
5,800

23,250
1,618,280

159,963
23,223

5,760

98,454

6,982
4,966.521

14,750
40,812
82,030
61,481
124,433
365,400
21.000
91,105

$54
830

130, 653

7, 620

2, 802
98

ll. 131
140
18

15, 588
19, 805

387
89

301

2, 105
30, 762

350
618

61,034
10, 298
3,310

286

12, 517

164

103,049
1,464
1,004
3,127
852

4,567
32, 610

131

7, 435

Bluefish . . .

.

19,500 $780 7,000 $350 3,000 $171

Cod

800
4,900

80
239

500

6,000

50
285

200
23,000

20

1,075
234,823
633,445
11,210
12,040

1,430

9,819
17,128,894

6,800

10,120

2,244,019
159,810

9,366

9,300

47,275

7,610

1,048,958
18,950
17,425
77,745
14,320

109,133
225,500

16,091

20,188
338
188
206
975

39,560
426
32t)

86 707

279,200
649,095
12,940

12,080
2,747

2.5,017

11,457,716

8,600
15,582

9 364 538

17,886
19,683

475
204
368

2,304
37,708

514
436

91,944
9,9.52

2,649
353

9,115

286
78,288
2,159
1,057

3,181
548

6,874

29,900
125

8,585
200

284,905
1,550

45,780

187,549
318

Plounders .

.

JIake

Meiibadeu .

.

' Perch, white
1,458,333

5,500

2,635
330

1,641,666 3,435 2,179,166 3,983

Shad 30,500 1,355 i 28,400 1,155 21,.500 995 9,265 ^ 159,118
1,405 17,340

Spanish i

6 998 6:; 691

Spots and
230 1 7 580

Squeteagne.
Striped bass

8,550
12,700

513
1,116

0,000

8,000

540
712

3,500

2,200

210
176

52,779
2,287
635

2,048
350

2,992
26,125

3,202,463
20,150
23,930
87,037
27,177

192,111

241,100
20,000

105,264
6,000

1,616,377
21,700

803,000

1,538,224
848

Other Jlish .

.

3,500 175 500 25 300 18

Lobsters 11,250 600 114,571 9,368

0 y s 1 6 r s,

market . .

.

Oysters, seed
281,400
283,500

47,838
20,250

239,400
301,000

40,698
21, .500

256,900
285,600

43,673
20,400

1,508,010
100,800
790,270

1,499,952

268,194
7.200

45,090

160,338

1,277,759
15,400

572,4.50

1,249,248
320

1,545

225, 764
1, 100

32, 780

183, 671
304
35

Qnahogs or
hard clams 6,400 043 13,440 1,794 2,400 225

Total .

.

2,126,833 76,544
1

i

2,255,806 70,544 2,777,760 70,946 34,634,168 1,059,229 30,271,820 1,092,4-10 24,900,532 911, 853

Species.

Salem. TJuion.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds Value. 3h)unds. Value. Pounds . Value. Pounds. Value. Pounds. T"alue.

Ale'wives . .

.

334,714
60,429
26,144

77,486

1,029
6,832,248

13 039

$1,114
3,626

1,569

4,650
103

237,523
1,505

184
30

485,142
43,200
22,714

69.000
1,029

0,670,680
12,314
1,972

429

$1,598
2,592

1,363

4,140
110

269,633

1,401

119
22

349,712
56.572
20.572

64,286
680

5,351,707
13,742
1.286
514

.$1,163

3,394

1,234

3,857
69

305,743
1,595

77
26

Perch, white
Perch, yel-

low
Pike

Suckers 3.057

Oysters, seed
Qnahogs or
hard clams

Total .

.

595,000

14,000

$42,500

1,750

525,600

14,400

$45,000

1,800

420,000

16,000

$36,000

2,000
'

7,348,74:6 250,304 7,306,480 280,978 5,859,077 377, 158 609,000 44,250 539,400 46,800 436,000 38,000
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Statement by counties of the xyroduct of the fisheries of Kew Jersey—Continued.

Ocean. Total for State.

Species. 1890. 1891. 189 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value Pounds. Value. Pounds. Value.

Albacore 2,500 $50 2,000
469,200

$40 4,600 $132 3,796 $90 4,176 $100 6,410 $186
Aiewives . .

.

400, lUU 4,800 4,414 606,000 5,580 1,860,740
6,935

9,291,125

14,453
R7:i

2,060,820
11,250

7,227,920

14,260
1,166

264,163

1,985,555
12,035

4,705,873

14,361
1,542

178,691Bluelish 1,426,500 51,878 917,300 37,602 685,150 28,967 340,939
JB utter- lish.. 4,200 127 4,600 148 78,100 2,415 238,685 7,091 230,802 6,582 368,862 10,845
Eouito 35,000 1,074 25,900 5,036 32,200 1,098 144,750

2,525
157,325

630
729,747
60,000
26,900

5,144 150,633

2,000
133,824

847
841,011
77,000

124,240

9,857
160

8,265
38

26,001
190
980

105,643
2,025

144,938
3,610

676,859
56,060
39,650

4,000
102

8,877
172

20,691
140
892

8,800 292 9,000 280 11,250 362 9,735
261^700

5,000
74

25,000 1,000 10,000 400 200 19,164
150
726Drum 2,500 100 1,800 72 2,000 80

Eels 184,650 11,425 181,700 10,975 198,050 12,370 579,438 37,309 023,280 38,594 565,210 30,283
Flounders .

.

Frostlish or

110,200 4,252 157,400 5,768 233,300 9,469 923,365 32,091 987,895 33,620 1,221,172 36,645

toracod 4,500 135 1.400 42 2,000 60 4,500 135 1,400 42 2,000 00
Haddock 7,500 300 5,000 . 2U0 2,500 100 18,710 638 17,940 075 16,070 487

12,040
49,530

188
2,730

12,080
33,097

204 8,526
26,783

89

1,908liiugfisb 2,000 222 1,350 178 1,100 157 2,298
Mackerel . .

.

luu 12 100 12 4,300 642 9,919 987 25,117 2,316 22,907 2,747
Menhaden .. 129,200 730 133,500 802 4,092,200 7,673 30,391,227 63,535 20,670,542 56,974 10,565,541 48,535

500 20 650 600 23 92,400
215,278

.5,131

15,261

88,350
193,724

4.902

13,539
43,500

182,887
2,453
12,636Perch, white 15,400 1,035 14,300

396,500
1,007 30,800 1,510

Perch, yellow 372,500 19,075 20,775 297,250 15,715 488,524 26,291 500,238 27,219 394,332 21,767
Pike 5,2u0

000
520 5,500 550 6,400 640 18,940

16,220
1,859
630

19,485
25,682

1.904 18,880
48,150

1,811

1,579Scup 24 600 24 14i900 501 855
Sea bass 618,500 24,895 291,700 12,128 311,925 13,730 3,560,419 139,092 3,731,538 147,693 3,892,311 153,431

9,600 730
1,901

10,622,719
23,566

409,659
3,772

10,225,453

26,200

443,438
4,013

8,746,518
37,337

582,221

5,461Sheeijshead . 5,000 832 5,050 869 ifoil
9,300 465 7,050 353 5,700 286

Spanish
mackerel .

,

Spots a u d
11,775 2,702 14,500

900

3,485 18,100 3,320 59,050 9,700 78,391 12,620 117,234 15,007

cioakeis .. 1,800 GO 32 1,200 49 78,010 3,336 106,680 4,521 184,182 7,424
Squeteaffue

.

388,700 14,973 294,000 12,428 906,700 31,100 4,073,008 180,465 0,002,563 201,515 7,540,196 208,051
Striped bass. 77,400 15,523 80,100 17,610 63,750 12,704 328,196 47,645 298,104 43,296 219,675 33,395

8,829
3,667

5.200

2.200
200 455,775

50,546
11,868
3,914

452,630
56, 680

10,619

4,008
448,887
53,430Suckers 2,400 96 2,300 115 no

5.100

4.100

181 4,900 173 6,600 226 89,945
63,622

3,654

3,053

99,437
73,217

3,894
3,152

93,630
105,122

3,723
3,258other tish. .

.

Crabs, hard -

Crabs, soft .

.

94 3,550 91 4,450 118

142,333
275,500

5,317
31,675

230,111
289,500

9,499
35,380

164,433
409,520

7,267
37,64250,000 5,550 48,400 5,480 44,120 5,032

3,335.700
185,321

8,573
13,683

2,798,980
165,664

7,534
12,463

2.025,400
143,905

5,369
10,861Lobsters 8,000 640 5,000 400 3,000 240

bhrimii 1,050 525 1,200 600 750 500 1,050 525 1,200
6,000

600
200

750 500

Oysters,
289,275market... 310,960 39,212 35,726 450,702 52,579 7,956,515 1,218,792 7,686,322 1.227,909 8,047,151 1,270,508

Oysters, seed 430,710 15,533 460,775 16,606 992,565
23,000

35,812 7,856,030 375,388 8,428,245 411,739 10,157,140 496,060

clams, soft .

.

Quahoas or

25,000 2,000 24,000

277,856

1,920

27,404
390

1,840 815,270 47,090 827,000 47,700 595,450 34,620

hard clams. 263,204 25,344
375

774,404 77,859 3,39G,.364 342,637 3,454,024 371,933 2,990,572 349,221

Terrajiins. .

.

1,050 1,092 1,078
1,250

385 2,560 770 3,280 1,074 2,598 997

25 2,795 60

Total. 4,948.099 245,705 4,151,398 223,808
1

9,931,608 326,354 38,730,048 3,447,351 79,116,380 3,520,057 73,267,434 3,640,382

The catch hy differentforms of apparatus .—lu the ten counties of New Jersey hav-

ing vessel fisheries, oysters taken with dredges, tongs, etc., constitute a more or less

imi^ortant part of the yield, except in the one county of Middlesex. The yield of the

vessel fisheries in 1892 was valued at $1,291,358, of which $1,171,611 represented oys-

ters, $71,566 quahogs, $1,375 crabs, $2,136 lobsters, and $11,310 fish. Purse seines,

lines, and iiots are used in the capture of fish. In Atlantic, Burlington, Monmouth,

and Ocean counties, seines are operated for menhaden, the yield of which fish in 1892

was 10,515,960 pounds, valued at $30,125. Lines are emxdoyed for bluefish, cod, scup,

sea bass, and squeteagne in Atlantic, Cae May, Cumberland, and Monmouth counties;

the output in 1892 was 369,100 pounds, having a value of $13,510. Pots are used to a

limited extent on vessels fishing from Cape May and Hudson counties; 8,700 pounds of

eels, worth $375, and 31,800 i)ounds of lobsters worth $2,136, were thus taken in 1892.
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The yield of the shore fisheries ofNew Jersey iu 1892 was 49,.883,552 pounds, with

a value of $2,352,024, Seines took 0,442,059 pounds, valued at $153,030; gill nets,

8,945,006 pounds, valued at .$508,484; fyke nets and bag nets, 820,025 pounds, valued

at $39,639; pound nets, trap Jiets, and weirs, 10,002,007 pounds, valued at $194,919;

lines, 10,568,243 pounds, valued at $404,092; jiots, 247,900 i)ounds, valued at $15,005;

dredges, tongs, rakes, etc., 11,.549,952 xiounds, valued at $963,147, including crabs,

lobsters, shrini|)s, terrapins, and turtles; other minor aiiparatus, 200,500 pounds,

valued at $12,508.

Considering fish xiroper, it is seen that pound nets, trail nets, and weirs take larger

quantities than any other class of axqiaratus, squeteague constituting more than half

the quantity and value of the yield. Next to the imund nets in quantity of catch and

greatly surpassing them in value of products are hand and ti’awl lines, the bulk of whose

yield consists of bluefish and sea bass. Gill nets come next in quantity of fish taken,

and suiqiass all other ajiparatus in value of i)roducts, shad being the only important

species thus taken. Seines are -fourth iu respect to both quantity and value of the

yield, and have as the most prominent fish shad, striped bass, alewives, yellow xierch,

and squeteague. Shad, fiounders, alewives, perch, and eels form the larger part of the

fyke-net catch, and have more value than all the other fish.

Seines are most im))ortant in Ocean and Cape May counties, gill nets in Salem and

Cumberland counties, jamnd nets in Monmouth and Ocean counties, fykes in Burling-

ton and Hudson counties, and lines iu Monmouth and Cape May counties.

Statement bi/ counties, apparatus, and species of the yield of the vessel fisheries of New Jersey.

Apparatus ami
species

Atl.antic. Burlington.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. i^ounds. Value. Pounds. Value. Pounds. Value.

Seines:
87,000

4,702,410

$113
7,700Menhaden

Total

Lines

:

1,350,000 $9,062 2,400,000 $5,000 1,800,000 $4,500 7,067,100 $10,600

4,350,000 9,062 2,400,000

1,700
83.500
48,000
2,000

5,00'' 1,800.000 4,500 7,067,100 10,600 4,789,410 7,813 1

5,200
80,660
58,000
2,000

•260

1,460

2,900
100

85
2,890
2, -100

100

2,000
79.000
53.000
3,200

100
3.600

2,300
160

Cod
!

1

i.-

Total

t

131,800 4,720 135,200 .5,475 137,200 6,160
1

1

Miscellaneous

:

Oysters, market.
Oysters, seed. . .

.

1

55,604
134,960
46.800

9,417
5,836

4,797

38,962
131,950
51,896

1

6,057
1

77,700
4,905

!
139,825

5,640 39,616

i

10,075
5.116

4,457
17,500 750 17,500 1 750

1

1

1

Total

Grand total.

'

237,024 20.050 222,808 17,202 257,141 19,6^ 17,500 760 17,500
1

750 1
1

4,719,284 33,832 2,758,008 27,677 2,194,341 30,308 1 7,084,600 11,350 4,800,910 8,503

Apparatus and
species.

Cumberland.
1

Gloucester.

1S90. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds.! Value. Pounds.' Value. ^ ?*ounds. Value.

Lines : ,

Sea bass
|

9.0011 : $:!09 10,000 $300
i

Dredges, rakes, 1

and tongs: I

Oysters. market. 3,937,513

Oysters, seed ... -J, 3-19, 275
573.718
198,058

772,670

3,092,696
4,sl7,827

$577,661
228,600

4,185,580

5,887,105

649,6.50

291,965
8,400

j

$900
17,500 875 17..500 $875

Total

Grand total.

8,300,788 8,510,523 806,207 10,072,685 941,615 25,900 1,775 17,500
1

875

8,315,788 773,030 8,510,523 800,267 10,082,685 , 941,915 25,900
,

1,775 1 17, ,500
j

8^5
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Staivment hy counties, apparatus
,
and species of the yield of the vessel fisheries of Xew Jersey—Continued.

Apparatus aiul
species.

Camden. Cape May.

isno. 1891.
!

1892. 1890. 1891. 1892.

Pounds.
j

Value. Pounds. Value. Pounds. Value

.

Pounds. Value. Pounds. Value. Pounds. Value.

Lines

:

800

1

I

$to .

1

8,700
3,000

91,500
32,000

$385
ISO

3,410

1,250

5,100
1,500
60,500
4,000

$235
75

2,205
130

3,700 $185

3,700

4,500

148
135

38.000
2.000

1,420
80Squeteague

Total

Pots.

9,000 323 —— 135,200

8,000

167.300
126,700

5,225 71,100

9,500

2,645

430

43,700 1,685

3,700 125

Dredges, rakes,
and tongs

:

Oysters, market.
Oj'sters, seed ..

Total

Grand total.

_ -

363,398
488,600

52.090
22,130

395,738
570,500

$01,670
28,050

469,350
658,700

$73,625
32,970

5,094

6,325
81,550
144,550

14,650
7,358

127,960
234,500

20,680
12,005

851,998 75,120 966,238 89,720 1 ,128,050 106,595 294,000 .32,019 226,100 22,008 302,460 32,685

860,098 75,443 966.238 89,720 1 ,128,050 106,595 437,200 37,724 306,700 25,083 400,860 34,495

Apparatu.s ami
species.

Hudson. Middlesex.

1890, 1891. 1802. 1890, 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. lvalue. Pounds. Value. Pounds. Value.

Pots

:

Eels 6,000
30,000

$300
2,000

5,600
35,400

$280
2,478

5,000
34,800

$250
2,436Lobsters

Total

Dredges, rakes,
and tongs

:

Oysters,iuarket.
Qaahogs (Imrd
clams)

11,230 $600
1

36,000 2,300 41,000 2,758 39,800 2,686 13,250 600

65,100 9,300 38,500 5,500 42,000 6,000

1,600 163 8,000 $1,250

Total

Grand total

.

65,000 9,300 38.,500 5,500 42,000 6,000 1,600 163 8,000 1,250

101,100 11,600 79,500 8,258 81,800 8,686 12,850 763 8,000 1,250

monmoutli. i Ocean.

Apparatus and
species.

1890, 1891. 1892.
j

1890. 1891. 1892.

Pounds.
1

Value. Pounds
1

Value. Pounds. Value. 1 Pounds Value . Pounds Value. Pounds.
! Value.
1

Seines

:

Menliaden

Lines

:

Bluefish
Sea ba.ss

12,205,800

I

;
$24,350 7,535,610

i

i

I

$25,704 4,834,560 $19,484

1

3,881,400 .$6,441

271,000
35,000
2,500

1

11,130
1,050
125

225,000
40,000
2,000

1

6,300
1,000

100

146.500
30,000
2,000

4,395
900
100

20,000 $1,600

Total

Pots:
Eels

308,500 12,305 267,000 7,400 178,500 5,395 20,000 1,600

1,923 115
i

Dredges, rakes,
and tongs :

Oysters, market.
Oysters, seed . .

.

Quahog'S (bard
clams)

1

512,750
84,000

505,272

70,906
6,000

53,007

564,340
4,200

591,144
6,000

184,111

82,195
300

72,373
200

6,634

471,905 67,600 700
23,800

24,500

80
1,000

3,100436,048 64,009 10,500 1,109 20,256 $2,154

102,333 2,788 118,233 4,375

Total

Grand total

,

1,204,355 132,701 1,349,795 161,702 1,026,186 135,984 10,500 1,109 20,256 2,154 49,000 4.180

13,780,578 169,471 9,152,405
;

194,896

i

6,039,246 160,863 30.500 2,709 20,256 2,154 3,930,400 10,621
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Stafemeiit hy counties, apparatus, and species of the yield of the vessel fisheries of New Jersey—Contimied.

Api:)aratns and species.

Total for State.

1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value,

Seines

:

87, 000

14, 638, 020
$113

38, 49423, 082, 900 $44,012 10, 515, 900 $30, 425

23, 682. 900 44, 012 14, 725, 020 38, 607 10,515,960 30, 425

Lines;
305, 700
60, 600
3,000

197, 200
41, 000

13,415
1,460

180
7,868
1,610

231, 800
83, 500

1, 500

148, 500

8, 000

6, 620

2, 890
75

5, 605
330

152, 200

79, 000
4, 680

3, 600Co(i

131, 000

7, 200
4, 920

340

613, 500 24, 533 473, 300 15, 520 309, 400 13, 540

Pots:
15, 923
41, 250

895

2, 600
15,100
35, 400

710

2, 478
8,700

34, 800
375

2, 436

57, 173 3,495 50,500 3,188 43, 500 2, 811

Dredges, rakes, and tongs

:

5, 130, 125

5, 218, 535
504, 172

742, 925
240, 874
59, 070

4, 811, 786

5, 636, 527
671,296

6, 000

184, 111

748, 333

209, 969
81,417

200

6, 634

5, 375, 195

6, 901,430
500, 104

827,710
343, 931

71, 560
Oysters, seed

102, 333 2, 788 118, 233 4, 375

Xotal 11, 015, 165 1, 045, 663 11, 359, 720 1, 106, 553 12, 955, 022 1. 247, 582

35, 368, 798 1, 117, 703 26, 608, 540 1, 103, 868 23, 883, 882 1, 294, 358

Statement hy counties, apparatus, and species of the yield of the shore fisheries of New Jersey.

Gloucester. Hudson.

Apparatus and
species.

1890. 1891. 1892. 1890. 1891. 1 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 'Pounds. Value.

Seines:
55,786
10,071

$186
604

80.858 $267
432

58,288
9,428

$197
5667,200

25,000 $500 16,000 $320
Perch, white
Perch, yellow. .

.

4,356
12,914

171

261 3,786
11,500

171

227 3,428
10,714

114

2U6
774 6U0 643
17 18 11

Shad 22,558 600 25,380 650 19,343
457striped bass '500 50 C43 64 1

514 81 328 19 214 13

100 5 71 3 86 4
1

Total 106,970 2,528 129,937 2,370 102,072 2,360 25,000 500 16,000 320

Gill nets:
Shad 044,700

2,950

25,788
355

614,950
2,457

28,112
295

678,650 50,414
195

360,000 $16,200 320,000 16,000 252,000 15,750
striped bass 1,623

Total 647,656 26,143 617,407 28,407 680,273 50,609 360,000 16,200 320,000 16,000 252,000 15,750

Fyke nets:
1,000

1,050
2,400

160,000
2,800

15 800 12 900 13
53 1,000 50 1,000 50
48 2,459

124,000
49 2,300 46

6,225
140

4,960 130^000
2,500

5,850
2,700 135 125

Total ... . 173,250 6,481 130,959 5,206 136,700 6,084

Miscellaneous

:

21.500
52.500

247,800

1,075
9,000

17,700

20,000 1,000 15,000 750
49,000

245,000
8^400 42[000

210,000
7,200
15,00017,500

321,800 27,775 314,000 26,900 267,000 22,950

Grand total. 754,626 28,671 747,344 30,777 782,345 52,969 855,050 50,456 789,959 48,606 671,700 45,104
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Statement hy counties, apparatus, and species of the yield of the shore fisheries of New Jersey—Continued.

Apparatus and
species.

Allantic. F)ergen.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds Value. Pounds Value. Pounds Value.

Seines:
Alewives 30,180

3,01)0

0,500
24.000
3,000

21!500

28.000
SOO

1.200
228,800
12.000
0,000

”364,

W

$617
150
325

1,095
180
47

1,500
57
120

12,510
2,024
300

18,925

34,980
3,500
6,000

23,800
4,000

24,000
29,200

760
1,200

256,000
14,100
7,700

$690
175
300

1,090
240
51

1,416
50

120
15,130
1,450
385

25,880
1,500
4,200

15,100
4,200

18,000
31,500
1,360
1,500

245,525
11,800
6,000

$497
75
210
755
252
43

1,530
81
150

13,770
1,324
300

Bluedsli
Eels
Eiounders
Kingtisli
Menhaden
Perch, white. . .

.

Shad
Slieepsliead
Squeteague
striped bass
Other fish

Total 405,240 21, 103 360,505 18,987

Gill nets:
20,800 9Fi non $75 25,060 $75

Perch, white
Pike

10,500
C35

1,395
50

12,500
600

1,100
48

4,000

5U0
300
40

1

459,200 18,040 391,200 16,764 425,600 20,560
500

1,300

18,935^

20
115

1,580

600

1,000

24
85Striped "Bass 31,500

511,500

3,780 27,000 3,240 25,300

475,800

3,035

34014,700 1,257 4,500 21,882 443,200 20,079 23,670

Pylce nets and bag
nets;

Perch, white
Striped bass

Total

30,000
0,000

800
1,500

5,000

4,500

400
1,125

6,000
4,600

400
1,150

16,000 2,300 9,500 1,525 9,600 1,550

Lines

:

84,200
7.500

53,900

8,600

5,200
4.500

14,000
1,387,500

2,000
2.500

5,295
112

1,762
40U
265
750

582
62,260

200
125

87,500
11,000
56.000
6,000

5.000

2.000

34.000
1,381,500

1,000
2,000

1

5,380
1

92,500
145 : 3,500

2,410
I

47,800
300

1

1,000
2611 3.100

5,310
52

1,342
100
111
100

'3,830

40,185
30
50

300

1,385
61,585

100
100

1,000

92,500
952,400

300
1,000

Spots and croak-

Stripod bass
Tautog

1.569,300 71,751 J,58U,0U0 71,905 1,195,100 51,110

Pots

:

10,000 800 12,000 900 12,800 1,025
Minor apparatus

:

3,500 175 3,000 150

Miscellaneous

:

1,510

555,104
675,850
383,600

395
53,445

117,830

13,350

1,340
500,208
681,450
469,000

366
50,488

116,908
15,190

1,200

414,904
736,050
619,570

308
45,873
124,903
19,822

Oysti'rs, niartet-
Oysters, seed

1,616,064 185,023 1,651,998

37670,438

182,952 1,771,724 190,906

Grand total

.

37588, 77F 279,754 2787952 3,347,489 262,893 521,500 22,682 T55,200 21,039 488,700 24,695

Apparatus and
species.

Hunterdon and "Warren. Mercer.

1800,
1

1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. V.alue. Pounds. Yalue. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

29,000
20,861
2,932
4,862
2,360

57,828
1,820

3,150
7,032

$290
1,170
185
273
210

5,373
182
78

428

31,500
19,606
2,805
4,732
2,770

58,100
2,095
2,730

6,750

$315
1,072
178
286
245

5,354
211
80

449

29,200
17,963
2,242
4,387
2,450

52,090
1,840
4,120
7,461

$292
990
146
252
220

4,719
185
100
476

8,000

2,565
800

1,130
520

21,314
610

$83
120
50
45
40

2,063
00

7,650
2,420
710

1,340
415

20,981
703

$80
112
45
54
35

1,895
75

7,500
1,850
985

1,070
080

18,968
460

$75
95
60
43
58

1,606
45

Perch, white
Perch, yellow. -

.

Pike
Shad
striped bass

Other fish 1,320 62 890 39 1,125 i 34

129,845 8,189 131,088 8,190 121,753 7,380 36,259 2,513 35,169 2,335 32,038 2,076

Gill nets

:

Shad 38,850
2,900

41,750

2,910
145

24,850
2,000

1,880
100

19,250
2,700

1,016
135other fish

Total 3,055 26,850 1,980 21,950 1,151

Grand total. 129,845 8,189 131,088 8,190 121,753 7,380 78,009 5,568 62,019 4,315 54,588 3,227
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Stcdement hy connUes, apparatus, and species of the yield of the shore fisheries of New Jersey—Continued.

Apparatus and
species.

Burlington. Camden.

1890, 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines :

532,860
4,200
2,900

3,800

$3,027
175
05

120

498,040
3,500

2,950
4,000
240

7,800
800

36,750
13.100

800
4.000
3,200

197,774
600

1.000

112,000
14.100
3,150
100

$2,870
145
67

125
3

355
38
83

950
04
340
130

10,505
60

50

4,800
2,570

09

5

474,080 $2,711 120,200 $1,262 118,400 $1,184 110,320 .$1,103

3,500 110

6,600
900

23,500
13,200

600
4.100
3.000

204,184
1,200

1.000
109,000

14,300
3.100
100

300
42
55

970
48
350
120

10,840
120

50

4,595

2,645
69
5

2,500
500

125
25

Perch, white
Perch, yellow - .

.

Pike

10,000 760

3,800 320

Shad 182,537 10,657 318,850 18,220 298,550 17,000 206,000 15,200

Spots and croak-
500

3,000

7,200
2,900

o-

120
1,450

63
Stripeil bass

Total 928,544 23,596 903,904 23 229 090,517 16,366 445,050 19,482 416,950 18,244 370,320 16,303

Gill uete;
Perch, white
Pike

450
, 750

357,525

33
72

20,071

800
1.300

333,288
4,000
100
600

9.300

52
118

18,835
200

8

15

465

1,200

2,100
285,950
10,000

300
1,000
8,300

84
198

15,286
500
24
30

415

366,800 14,672 346,850 15,856 372,050 28,638

2,000 240 2,124 255 1,000 120
400

8,800

367,925

12
440

Total 20,628 349,288 19,093 308,850 16,537 368,800 14,912 348,974 16,111 373,050 28,758

Fyke nets and bag
nets

:

182,850
2,060

2,525
37,700
22,340
2,920

53,980
15,200
7,340

29,075
43,525
11,125

916
288
202

2,896
1,518
146

4,303
1,201
362

5,781

3,422
835

199,550
2,800
2,000

33,565
17,280
2,200

55,550
11,680
6,524

21.110

45,450
10,925

999
392
160

2,025

1,207
110

4,444
934
328

4,254
3,576
814

183,595
4,885

2,025
31,925
19,200
2,400

58,595
13,025
0,950

21,935
41,560
9,455

918
684
162

2,499

1,344
120

4,687

1,042
349

4,000

3,265
704

.

Eels

Perch, white. - -

.

l^erch, yellow. .

.

Shad
striped bass

Total 410,640 21,870 408,034 19,843 395,550 20,374

Lines

:

4,875
10,000
9,325

15,000
4,200

165,000
13,200
2,225

585
701

053
600
180

5,850

1,584
134

0,450

11,650
7,550

12.500
3,700

85.500
11,575
2,625

774
816
529
500
160

3,900
1,389

1.58

7,150
10,350
6,480

858
725
454

Striped bass 9,675

2,250

1,161
136

Total 223,825 10,287 141,550 8,220 35,905 3,334

Pots :

20,000

5,500

1.000

275

24,000

5,000

1,200

250

4,000 200

Minor apparatus

;

Miscellaneous

:

798,104
274,295
346,542

79,810
28,502
10.876

764,400
279,524
342,300

76,442
29,288
10,224

98,800
71,050

126,000

9,880

6,598
3,600

Oysters, market
Oysters, seed . .

.

1,418,941 119,188 1,386,224 115,954 295,850 20,078

Grand total. 3,375 375 196,844 3,218,600 188,395 1,730,672 76,889 813,850 34,394 705,924 34,355 749,370 45,061

F. C. B. 1894—25
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Statement hy counties, ((pparatus, and sp>ecies of the yield of the shore fisheries of Xew Jersey—Contiuued.

Cape ITav. Cumberland.

Apparatus and
1890. 1891. 1832. 1890. 1891. 1892,

Pounds. Value. Pounds. Value. I^onmls. Value. Pounds. I'alue. Pounds. Yahie. Pounds. Value.

Seines

:

Alewives 48,800 .l!530 36,400 $384 32,800 $347 17,350 $173 10,500 $165 15,400 $154
27,300 2,087 9.GU0 642 17,500
15/200 676 14,100 613 23^000 810

Catfish 1.000 80 l^OOO 80 500 40 2,099 120 2,183 131 1,600 96
3,000 36 8,000 87 13,001) 137

Eols S.l.OOO 3,363 54i5U0 3,298 57,300
50.400 2 044 49'2(I0 61,800 s!212
13,800 930 12,100 799 8.800 56,;

150,900 544 84! 500 420 91.750 429
91,900 5,111 87,700 4,876 42.900 2,435

Perch, white 24,200 2,070 18,000 1,532 12,000 i;048 2,116 127 1,800 108 2,350 141

3 332 200 A iftr. 251 3 500 210
Pi Ice.'. 4,000 480 3,roo 420 2,000 240 'l75 17 200 20 ’l50 15

2,000 140 4,000 280 3,000 210
Shad 2,000 175 1A50 118 800 70 13,500 675 14,500 725 12,500 625

oOO 45 100 15
•

500 .50

Spots and croak-
14,500 710 9,500 445 14,600 500

292,000 12,295 264,500 11,165 192,500 8,800
Sti-ipcd 1oass 71,700 7,430 46,850 4,945 2?; 600 3,228 350 35 350 35 250 25

400 22 250 159 9

Tautoii' 1,600 160 1,500 120 1,000 80
other fish 1,500 60 1,200 48 1,000 40

Total 877,100 39,566 707,700 32,703 604,350 26,489 39,322 1,375 39,960 1,450 35,900 1,275

Gill nets

;

5,400 58 6,000 71 5,880 68
45i00O 2,250 12iO00 710 18,000 1.010
20,000 600

59
1 500 40

15,000
35^000 250 140,000 1,2(10 70,000 750
1,000 100 ijooo 'lOO '800 80

Shad . 556,412 19,077 585,900 23,436 478,800 32,832
200 20 200 20

Spots and croak-
10,000 500 1,500 1,000 r>n

35,000 1,400 23,500 990 2l'00U 880

1 666 200 3 333 . 160 2,083 250
ISturgemi 12,750 255 4.38,350 11,233 428,700 9.562 390;i2f' 7,310

Total 166,400 5,608 184,200 3,166 136,130 3,233 996,428 30,510 1,015,933 33,158 87], 008 40,392

Fyke nets:
250 550

700 600 30 715 36
6,500 195 6,000 180 5,000 150

Striped bass '930 65 1,000 70 LllO 80

Total 8.780 360 11,350 530 7,375 321

Pound nets

:

Eels 1,300 91 1 200 84 600 42
7,800 212 7 100 184 3 300 92
’800 24 800 24 600 18
500 500 100 5

2.300 168 2,200 164 900 67
205.000 172,000 5,180 80 450 2.736

Striped bass 10,400 '728 1L400 798 4,200 284

Total 228,100 6,778 195,200 6,459 90,150
i

3,244
1

Lines

:

147,400 103.800 5.340 228,500 11.515
1.000 50 2,000 100 2^000 100 1

10 (100 360 46^000 2.760 1

13.000 478 16 200 560 15 250
|

14.200 653 ]6!soO 729 15 OOO 610 1

5,400 300 6,700 9,000 510
2.500 100 8.000 320 10 000 400

521 300 20,867 950,900 38,186 1,855,000 74,320
2jo00 500

Spots and croak-
29,100 1.204 52,200 2,248 67.400 2 806

159’ 000 6,060 185!500 6,875 148,400 6,311
liooo 100 1.500 150 i!ooo 100
3,000 240 4,000 320 3,000 240

Total 899,800 38,132 1,357,600 55, 563 2,400,550 100,227

Pots

:

5,000 250

Minor apx)aratus

:

30 0^0 350 24 000 280 33,000 413
Eels 10.000 615 ll'500 695 i2!ooo 725

Total 40,000 35,500 975 45,00 0 1.138
'
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Statement by counties, apparatus,and sjiccies of the yield of the shore fisheries of New Jersey—-Contimiod.

Capo May. Cumberland.

1890.
;

1891. 1892. 1890. 1891. 1802.

Pounds. Talue. Pounds.
j

Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

33,200
3,094,100
212,800
21.5,9-50

46,900

3,602,950

$2,325
7,781

10,510
34,329
2,480

63,425

38,000-

2.552,600
293.600
269.675
42,000

3,195,875

$2,625
6,719

20,816
43,981
2.225

40,000

1,810,460
395,200
285,425
51,100

$2,700
4,728

25,256
46,456
2,620

.

241,000 $792 226,380 $690 194,000 $510

14,175
286,643

1,865

10,625
14,175

339,143
1,865

12,275

24,675
499,275

3,365

18,775

76,366 3, .582, 185 81,760 542,418 13,282 579.698 14,830 717,950 22,650

5,82'3,130 154,834 5,687,425 VT5.852 5,870,740 216,662 1,578,168 45,167 1,635,600 49,438 1,624,858 64,317

Apparatus ami
species.

iliscellaiieons ;

Crabs, haul
Crabs, king
Quahogs
Oysters, market
Oysters, seed .

.

Total

Grand total

Apparatus and
snecie.s.

Middlesex. Monmouth.

1890.

Pounds. Value

19,.500

Seines

:

Alewives
Bliiefish
Eels
Eloundei-s I 4,000
Menhaden 1,458,333
Perch, white

1

Shad 5,600
Squeteague 8,000

Striped bass
\

7,500

Total 1,502,933

Gill nets

:

Bluefisb
Butter-fish
Cod
Dogfish
Flounders
Menhaden
Shad
Sjianish inack'l
Squeteague
Sturgeon
Other fish

10,400

2,900

Total I 13,301)

$780

200
2,625

210
• 480
600

4,895

390

1891.

Pounds. Value

4,500
1,541,666

6,400
8,500
0,500

1,574,566

J45_!.^.^.^^
535

j

9,500

900

Fyke nets

;

'Bluefish
Butter-fish. .

.

Eels
Flounders
Menhaden . .

.

Perch, white
j

5,500
Scu])
Sea bass
Shad
Spots and croak
ers

Squeteague
Striped bass

!
5,200

Tantog
I

Other fish 600

Total ...

14,500

550

27,250

Pound nets

:

Albaoore
Alewives
Bluefish
Bonito
Butter-fish
Cero
Cod
Eels
Flounders
Kingfish
Mackerel
Menhaden
Scup
Sea bass
Sluid
Sheej)shead
Spanish macii 1 .

Spots and croak-
ers

39

330

33
516

30

1,500

12,500

500
3,400

17,400

100,000

$350

2,775

256
510
520

4,036

6,000
3,500
2,000

2,187,906

356

356

543

30
192

850

1890, 1891.

Pounds. Value.
I

Pounds.] Value. ! Pounds. Value.

2,300

7,500
,166,606

8,000

7,500

22,700

660 12,500

$115

375
3,900

300
210
160

300

1,081

56

11,000
1,500
600
900

4,200

2,800
10,000
49.000
12.000

93,000

$220
60
30

36
9

140
500

1,960
1.670

4,625

107,635
100

60,000
1,000

1,275
61,700
2-1,305

82,765

400

339,180

900
1,.500

24,950
42.000
29.166
4.000
1.000

1,000
4,500

5.000

4.000
2,150
2,400
1,700

124,806

1,290
47.500

104,850
26.500

194,785
630

3,987

122,545
1,4.30

9,819

4,828,453
8,720
15,860

83,610
9,266

22,570

2,610

4,678
3

150
30,

12

3,515
3,778

2,828

20

15,01£

45
75

1,130

1,724
53

286
50
48

275

180
202
212
84
85

4,449

40
713

4,770
1,060
5,545

26
120

3,115
2o6
975

15,130
200
610

4,975

1,385
3,160

50

12,500

1,000
600

1,000

3,500
3,500

12,000
46,000
1 0,700

90,800'

109,600
100

45,800
77,00(1

1.000

4,263
52,000
26,210
90,300

760

407,033

1,000

3.000
43,150
29,900
29,167
5.100

2.100
1,100

4.000

6,500
6.000

2,5.50

2,900
2,700

139,107

1,176

45,300
189,979
54,733

206,052
847

2,294

189,767
2,247

25,017
3,885,176

12,982
29,188
91,118
17,240
36,981

1,080

$250
40
30

40
20
175
600

1,840

_1,270

4;265

4,765

3

1,603
190
40
42

3,250

4,155

3,349

Pounds. Value

12,000
1,000
500

1,000

3,000

9,600
40,100
7,800

"L^OiT

38
'17,435

50
'150

2,787
1,247

53
339
105
53

240

205
305
274
115
71

6,054

40
681

8,547
2,141

5,601
38
64

4,461
278

2,304

11,799
311
946

5,862
2,629

4,885

21

104,600
120
300

56,000
1,200

2,200
55,200
21.891
81,220

200
1.375

324.306

850
2.500

22,750
29,200
25,000
2,800
400
800

4,000

3.500
4,700

1,950
2,100

23,050

123,600

3,482

$240
30

40

150
480

1,203
856

3,024

3,587
4
15

140
48
20

3,590
3,910

2,962
10
75

14,361
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Statement hi/ counties, apparatus, and speoies of the pieJd of the shore fisheries of Xew Jersey—Continnecl.

Apparatus aud
species.

Middlesex. Monnioutli.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. 'Talae. Pounds. Value. Pounds. A'alue. Pounds. alue. Pounds. Value. Pounds. Value.

Pound nets

;

673,507
4,500
17,425
4.870

12,220

$39,380
360
635
98

245

2,840,299
6,000

23,930
12,437
23,217

$65,156
480

1.057

261
419

4,786,590
5,000

40,612
4,235
32,056

$96,796
400
994
81

543other fish

Total

Lines

:

300 $18

100,000 $660 14,000
1

187 6,196,953 82,894 7,697,060 117,981 9,550.143 158,376

1,000

5,550,347
68,000
089,417

20
193,797

2,.580
20,684

1,000
3,353,060

24,125
541,900

900
6,380

311,325
1.3,570

8,520

20
118,293

925
14,006

18
110

9,008
387
89

7,033,640

81,650
634,100

249,376
2,960

16,584Cod

Eels 12,300
466,400
11,210
12,040

195
15,253

338
188

13.700
427,428
12,940
12,080

500
500

2,294,250
100

7,050
500

217,804
900

71.700
500

224
13,895

475
204
90
20

89,945
20

353
75

7,538
135

2,805
20

Kingfish
400 16

84,999
20

405
60

8,284
45

2,766

450
1,496,271

100

5,700
400

51,911

18
56,592

20
286
60

1,751

2,192,159
100

9.300

400
237,186

300
70,475

Skates

Tauio«r 75,695
5,000

2,956
10other fish

i

Total
1

10,761,660 381,549 9,368,776 332,880 5,896,313 204,549

Pots

:

Eels
Minor apparatus:
Eels

800 ,$sn 500 50 200 20 95,750

99,300

7,485

7,136

129,000

92,750

8,175

0,670

108,450

97,000

7,315

6,565

Miscellaneous:
225.500

6,800
26,125

204
241,100

8,000
20,000

105,264
848

29,900
240
125

8,585
318

365,400
6,200

21,000
91,105

320
1,545

572,450
813.200
805,854
15,400

2,092,474

32,610
192
131

7,435
304
35

32,780
119,662
158,164

1,100

Crabs, hard

114.571 9,368

790,270
994.680
995,260
16,800

45,090
107,331
197,288

1,200

803.000 i 45.780

Qualio<is
Oysters, market

.

Oysters, seed

Total

4,800
281,400
383,500

480
47,838
20,250

5,440
239,400
301,000

545,840

544
40,698
21,500

62,742

2,400
256,900
285,600

225
43,673
20,400

64,298

947,080

1,052,037
17.500

3,194,829

115.176

202,710
1,250

T04,084‘569,700 08,568 544,900 3,143,881 386, 606 352,413

Grand total. 2,113,983 75,781 ;2, 247, 806 69,294 2,777,766 70,906 20,853,590 889,758 21.119,415 897,544 18,867,286 750,990

Salem,

Apparatus and
species.

Seines

:

Alewives
Catiisli

I’erch, irliite

Perch, yellow. .

.

Pike..'.
Shad
Striped bass
Suckers
Other fish

Total .

Gil! nets

:

Shad
Striped bass -

Total

Uiscelianeous

:

Quahog's
Oysters, seed

.

Total

Grand total.

Union.

1890. 1891. 1892. 1890. 1891. 1892,

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds.l Value. Pounds.l Value.

334,714
60.429
26,144
77,486
1,029

135,348
3,000

3,057
COO

$1,114
3,626
1,569
4.650
103

7,295
300
184
30

485,142
43,200
22,714
69,000
1,029

152,280

3,857
1,972
429

$1,598
2,592

1,363
4,140

110
8,233
386
119
22

349.712
56.572
20.572
64,286

686
116,057

2,743

1,286
514

$1,163
3,39-i

[

i

1,2.34

3,857
69

0,095
275
77
26

;

641,807 18,871 779,633 18,563 612,428 16,190

6,096.900 230.228 6,518,400
8,457

261.400
1,015

5,235,650
10,999

359,648
1,32010,039

i

1,205
'

6,706,939 231,433 6,526, 857 262,415 5,246,649 360,968 i

1

14,000
595,000

$1,750
42,500

14,400
525,000

$1,800
45,000

16,000
420,000

$2,000
36,000

609,000 44,250 539,400 46,800 436,000 38,000

7,348,746 250,304 7,306,480 280,978 5,859,077 ^,158 609,000 44,250 539,400 46,800 436,000 38,000
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Statcmctit hy counties, apparatus, and species of the yield of the shore fisheries of Xew Jersey—Coiititiued,

Ocean. Total.

Apparatus auil
1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Yalne. Poumls. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines:
Alewives .... 397.200 .$4,857 401.500 $4,325 598,500 $3,490 1.591,090 $12,359 1,783,470 $12,128 1,713,680 $12,269
Bluetisli 13,400 580 5,300 215 4,001) 187 68,900 3,838 29,900 1.567 26,900 1,082
Butter-tisli

.

.

.

2,000 49 1,700 41 2,5U0 81 20,100 790 18,750 721 25,500 891
Catfisli 8,800 292 9.000 280 11,250 362 109,625 6,138 88,609 4,824 102,603 5,653

3 UUO 36 8,240 90 13 OUO 137
Eels 14,150 1.135 11,100 890 12,100 970 76:250 4,853 72,200 4,518 74,100 4,780
B'iomiders 1,400 56 9,200 44 2,40.1 100 87,300 4,331 93,500 4,260 90,300 4,607
Kingflsh 800 100 500 65 400 33 18,500 1,252 17,400 1,142 13,90!) 873
Menhaden. . .

.

77,000 524 88,000 012 106,300 1.044 1,741,433 3,804 1,803,416 4,461 2.458,716 5,736
Mullet 500 20 050 20 ouo 23 92,400 5,131 88,3.50 4,902 43.500 2,458
Perch, white. 7,000 452 9,100 567 12,800 792 112,148 7,324 104,715 6,561 98,877 6,007
Perch, Yellow

.

363. .500 18,175 377.500 18,875 280,500 14,040 463,824 24,163 469,0.38 24,360 364,457 19,045
Pike 5,200 520 5,500 550 6.400 640 17,555 1,737 17,585 1,738 16,280 1,573
Sea bass 1,500 00 1,200 48 1,900 76 0,500 320 8,400 458 4,900 286

79i 082 46 008 788 175 45,452 40 .568

Sheepshea<l .

.

3,900 ' 710 4,100 760 2.500 405 o'ooo 995 6:00U 955 4,000 615
Spanish mack

500 50

S 15 0 1 s and
croakers . .

.

900 33 700 26 1.000 43 16,400 793 11,200 521 16,100 568
Squetea£;ue .. 107, coo 4,244 88,000 3.544 50,000 2,320 794,400 36.084 775,600 30,989 540 625 26,423
Striped bass.. 70,600 13,965 80,700 15,750 50,050 10,950 194.380 28,961 180,658 27,276 118,200 18,543
Suckers 2.400 90 2,300 115 2,200 no 12,021 480 10,730 417 ]0,870 372
Tautog 500 20 40U 16 400 16 2,100 180 1,900 136 1,400 96

Other tish 2,900 58 2,150 43 2,750 58 19,552 938 19,290 994 18,936 938

Total 1,081,850 45,952 1,159,200 46,792 1,221,150 37,800 0.240,060 190,517 6,399,146 184,470 6,442,659 153,630

Gill nets

:

Alewives 2,900 42 7,700 89 7..500 90 8,300 100 13,700 160 13,r!80 158
Bluefish 154,700 7,218 133,000 0.292 100,800 4,908 307,335 14,146 254,000 11,767 223,400 9,535

300 12 200 8 300 12 200 8
Butter-fish. .

.

2,200 78 2,900 107 2,000 94 22,300 081 3,000 110 2,720 98
Cod 45 800 1,003 300

00 000 150 • 77 GOO 'l90 56 000 140
5 000 50

Flounders ... 2,000 58 2.400 60 1,900 49 3. GOO 88 3,400 100 4,000 137
Kingtish 800 74 550 ( / 200 35 15,800 524 550 77 200 35
Mackerel 100 12 1 00 12 600 87 100 12 100 12 600 87
Menliaden . -

,

52,200 20G 45.500 190 44,500 188 109,275 530 214,763 1,507 141,700 1,033
Perch, white. 500 25 200 10 200 10 18,4.50 1,553 14 500 1,262 6, 200 474
Perch, yedlow 0,000 900 19,000 1,900 16,750 1,075 9,000 9 JO 19,000 1,900 16,750 1,675
Pike 1,385 1-^2 1 900 166 2 000 238
Shad 350 891 9 196 938 385.889 7,811 150 528,0.34

Sheepshead. . 1.100 122 950 109 0,500 952 1,100 122 050 109 O,5U0 952
Spanish mack-
erel 7,275 1,252 9,000 1,535 8.100 1,350 31,580 5,030 35.410 5,710 30,191 5,280

Spots and
croaker.s

.

.

.

900 27 200 6 200 0 10,900 527 1,700 81 1,200 56
Squeteague.

.

80,100 3,184 92,400 3,844 45.800 1.523 198,365 7.432 210,800 8,407 158,020 5,805
striped bass - 3,400 850 0.900 1,560 6,000 1.400 52,801 0.745 49,371 6,618 47.305 0,344

*
438,350 11 233 428 7U0 9,562 403 075 7 575

400 12 500 30
Other tish . .

.

1.200 30 1,400 48 1,200 40 16,200 780 13,460 651 1.3,575 005

Total 318,975 14,084 322,500 15,851 243,050 12,415 10,857,788 401,584 10,586.442 435,908 8,945,666 568,484

Fyke nets and
baa: nets :

....... 183 850 031 oon ^r^o 1 Oil 1 RJ. QR1
::: 2 060 288 2 800 392 4- RR5 d8-t

900 45 I'oou 50 R5() 43
1 500 75 .3 nno 1.50 9 .500 19.T

2 525 202 2*000 160 2 (l25

37 700 2 S90 33 505 2 625 31 925 9 4dQ

F,els 8,500 350 4.500 300 4,000 40U .57,490 3,616 69: 680 -4,594 4?: 500 3:419
Flounders 23,700 948 54.500 2.180 104,500 4.180 70,120 2.857 88.100 3.597 151,100 6,180
I'rosttish or
tomcod 4,500 135 1,400 42 2,000 60 4,500 135 1.400 42 2,000 60

29 166 53 29 107 53 9.5 (uin

Perch, white . 7,300 558 5,000 430 7,800 708 83:880 6.360 73,’ 709 5,692 77:210 6,077
15 200 1 ‘^01 n 080 934 13 i)9n 1 nj.9

1 000 50 2 100 1 05 400 2D
1 000 48 1 100 800 40

192,340 7,017 147 024 6,071 148,450 6 844
Spots and

5 000 180 6 500 3 500 1-^5

11 050 430 12.500 515 oVdO R87

Striped bass . 3,400 708 1,500 300 1,700 354 40'555 8.022 35:760 6,350 33,995 6,533
43 525 3 422 45 450 3 576 41 500 3 905

Tauto" 2,300 69 2,300 09 4,000 120 4,700 1.53 5,200 '184 6,100 '210

other tish 500 20 13,425 950 14,125 910 33,005 948

Total 49,700 3,208 09.200 3,321 124,500 5,842 810.486 40,431 786,210 37,329 820,025 39,639
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Statement hii counties, apparatus, and species of the i/iehl of the shore fisheries of New Jersey—Continned.

Ocean. Tot.al.

Apparatus and
ISOO. 1891. 1892. 1890. 1891. 1892.

species.

Pounils. Value. Pounds. Value. Pounds. Value. Pounds. alue. Pounds. Value. Pounds. Value.

round nets:
3,100 $102 1,296 $40 i 176 $40 3,910 $136

47,500 713 45 300 681 41 000 '590

23,000 1 180 104^850 4 770 189 970 S 547 131 713 5,541
21’000 860 26^500 1,060 54 733 2,141 68,318 2'737

73^000 2,240 194^785 5” 545 206 052 5 601 338 142 9J31
1.700 74 '630 26 847 38 3’610 172

3-, 987 120 2 294 64 4^659 110

Eels .. .
],'300 91 1 200 84 45

1.715 130,345 3,357 196 867 4 045 527 047 11.336
”300 1^430 '200 2 247 278 2 483 366

3,700 9.819 25 017 2 304 22^307 2,660

4.828,453 15,136 3 985 176 12 459 3,424'l65 11,296
'800 24 800 24 '600 18
500 25 25 100

14,500 545 8,720 260 12,982 311 36,900 1,125

2,445 15,860 610 29,188 946 142’715 5,947

9 ”600 '730 85,910 5,143 93’318 0,026 ] 01, 663 0,775

Slieepsliead .

.

2^614 484 9,266 1,385 17i240 2,629 25,737 3,774

Spaiiisliniack-
7,500 1,420 22,570 3,160 36,981 4,885 83,663 9,967

S])ots and
2,610 1 080 21 3,482 39

680 900 20, .127 44,910 3 012’299 70 330 5 547’940 119,959
14,900 i!088 17^400 1,278 9 200

5 200 260 17,425 635 23 030 1 057 45'812 1,254
‘ 200 10 4,870 98 12,437 '261 4.435 91

Other iish 12,220 245 23^217 419 32,356 501

Total 948,3U 33,112 6,425,053 89,672 7,992,260 125,100 107602,607 194,919

Lines

:

Alb.acore 2,500 $50 2.000 $40 1,500 30 2,500 50 3,000 60 2,500 50
4,875 585 6,450 7,150 858

Blueflsh 1,258,200 •12,474 779,000 31,095 556,750 22.(J92 8,503,440 304,725 6,520^647 235.612 4.2.30,810 157,810

Eonito 35,600 1,074 25,600 5,024 11,000 230 118,250 4.084 95,600 7,704 37,125 1.255

10,000 701 11,650 816 10 350 725

Cod 25,000 1,000 10,000 400 5,000 200 6.59,100 17,584 709,417 21.444 592,000 16,906

l^rucn 2,500 100 1,800 72 2,000 80 23,900 690 29,000 777 21,6,50 705

Eels 21,625 848 21,250 12.860 504

Eloimders 82, .501) 3,190 91,300 3,484 74,000 3,425 632,000 21,4.58 60-1,028 21,018 44,8,125 14,385

Haddock 7,500 300 5,000 200 2,500 100 18,710 638 17,940 675 16,070 487
12.040 188 12,080 204 8,.526 89

Kiiin-fisli 400 48 300 36 200 24 13,800 748 13,500 801 10,200 634

Scup 600 24 600 24 400- 16 3,,500 110 9,100 364 10,850 434

Sea bass 617.000 24,835 290,500 12,080 258,525 11,215 3,339,859 131,146 3.544,350 140,631 3,612,896 142,238
6,600 1.270 2,100 320 1,100 120
9,300 465 353 5,700 286

Spanish mack-
erel 4,500 1.450 5,500 1,950 2,500 550 4,900 1,510 6,000 2,025 2,900 610

Spots and
43,100 1,786 86,200 3,633 159,900 6,636

Squetea<jne .

.

201.000 7,545 113,000 5,040 124,000 6,830 2,149,686 89,999 1,983,364 84,938 1,276.711 55,077
16.500 1,929 14,975 1,774 10,975 1,291

Tautog 2,300 92 2,200 88 2,000 80 78,275 3,223 79,900 3,313 81,605 3,326

Other tish 2,225 134 3,125 ITS 7,250 146

Tot:il .... 2,210,600 82,182- 1,320,800 59,533 1,040.375 45,472 15,67-1,185 583,901 13,780,726 528,167 in,.568,243 404,092

PoTs :

Eels 90,500 4,975 105,100 5,255 117,450 6,195 226,0.50 14,340 270,600 15,640 247.900 15,005

Minor a p pa-
ratns

:

30,000 3.50 24.000 280 33,000 413

Eels 62.500 4,465 61,000 4,530 64,500 4,805 180,800 12,666 173,250 12,295 173,500 12,095

Total 210,800 13,016 197,250 12,575 200,500 12,508

Miscelkaneous

:

Crabs, soft .

.

50,000 5,550 48,400 5,480 44,120 5,032 275,500 31,675 289,500 35,380 409,520 37.642

40,000 2,529 46 000 2,865 46,200 2,892

2.798,980 7,534 2,025,460 5,369

Lobsters* 8,000 640 5,000 400 3,000 240 144,071 11,083 130,264 9.985 lOO^lOS 8,425

Shrimp 1,050 525 1,200 600 750 500 1,050 525 1,200 600 750 500

Terrapins 1,050 375 1,092 390 1,078 385 2,560 770 3,280 1,074 2,598 997

1.250 2,795 GO

Clams 25,000 2,000 24,000 1.920 23,000 1,840 815,270 47,090 827.000 47,700 595.450 34,620

Qualiogs 252,704 24,235 257,600 25,2.50 749,904 74,759 2,832,192 283.561 2,782.728 290,510 2,490,408 277,655

Ovsters, mar-
ket 316,960 39,212 289,275 35,726 450,002 52,490 2.826,390 475.867 2,874,5.36 479.576 2,671,956 • 442,858

03'sters, seed. 430,710 15,533 460,775 16,606 968,765 34,812 2,637,495 134,514 2,741,718 141,770 3,195,710 152,129

Total .... 1,085,474 88,070 1,087,342 86,372 2,241,869 170,092 12,910,228 996. 187 12,495,206 1,017,000 11,549,952 963,147

Grand total 4,917.599 242,996 4,131.142 221,654 6.001,208 315,733 53,361,250 2,329,648 52,507,840 2,356,189 49,383,552 2,352,024

Taken in jjots.
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FISHERIES OF PENNSYLVANIA.

General features of the fisheries .—The fishing iiuliisti'j" of Pennsylvania is of less

extent than in any other Middle State except Delaware, and, if only the local waters

are considered, the fisheries are insignificant. The rank of Pennsylvania among the

coast and lake States, including the fisheries of Lake Erie, which are not covered by
the present report, is eighteenth.

Pennsylvania is the only State of this region that does not have a frontage on salt

water. By means of a small fleet of vessels, however, it maintains extensive fisheries

in salt water, in Delaware Bay and the adjacent ocean. Two very important rivers,

the Delaware and the Susquehanna, are within the State, and contain an abundance

of resident and anadromous fish. In these all of the commercial fishing is done. The
larger part of the yield is marketed in Phdadelphia and Baltimore. Besides receiv-

ing large quantities of fishery products b om i)oints within the State, Philadelphia also

has an exceedingly extensive fish trade with Chesapeake Bay, Delaware Bay, and
the ocean shores of iN'ew Jersey, Delaware, Maryland, and Virginia. The city is the

inincipal catfish and eel market of the United States.

The leading branches of the industry aie the extensive seine and gill-net fisheries

for shad in the two rivers and the oyster vessel fishery in Delaware Bay tributary to

Philadelphia. This is the only State in which’ the oj'ster fishery is not of prime

inqiortanee. Alewives are taken under the same conditions as shad, and rank second

among the fishes found in the State limits, but are less valuable than the sea bass

caught in the salt-water vessel fisheries.

Statistical sunimarii .—The extent of the fisheries of this State iti 1889, 1890, 1891,

and 1892 is shown in the three following tables.

The number of persons engaged in the industry in 1892 was less than in any

of the iireceding years, the decrease being mostly due to a reduced fleet of oyster

vessels. The fishing population in 1889 was 2,331, and in 1892 was 2,220. In the

last year the vessel fishermen numbered 288, the shore and boat fishermen 1,015,

the shoresmen 310, and the transporters 7.

The investment in 1892 was $970,011, and was larger than in any of the other

years, the decline in vessel property being more than compensated for in shore prop-

erty and cash capital. Forty vessels were .employed, against 58 in 1889. The small

boats numbered 817. Seines, gill nets, and fyke nets were the only important appa-

ratus for fish proper; these were valued at $45,109, while all other a})paratus was

worth only $5,047.

The lu'oductof the fisheries in 1892 was 0,324,508 pounds, valued at $284,031. In

1889, 7,105,777 pounds were taken, worth $324,530. The decrease was chiefly in shad

and oysters, the catch of the former being reduced on account of an unfavorable sea-

son, the diminished output of the latter being due to less extensive operations.

Persons employed in the fisheries of Pennsylvania.

How engaged. 1889. 189U. 1891. 1892.

In ve.ssel fisheries 382 36.5 348 288
lu s^jore fislieries ]. 632 1,619 1,631 1,015
On tran.sporting fessels 0 5 5 7

Ou shore, in markets, etc 291 302 289 310

Total 2,331 2, 291 2, 273 2, 220
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Vessels, bouts, apparatus, shore property, and cash capital employed in the fisheries of Pennsylvania.

Designation.

1889. 1890. 1891. 1892.

IN’umber. Value. Number. Value. Nifiiiber. Value. Number. Value.

Vessels fishing 56 $103,350 51 $93, 650 47 $84, 900 37 $68, 125
1, 388 1,270 1, 194 957

19, 005 19 895 19, 410 16 835
Vessels transporting 2 700 2 3, 000 2 2 , 875 3 3,350

42 26 26 33
Outtit 135 120 110 130

Boats 850 30, 950 837 31,046 837 30, 652 817 29, 535
Ajiparatns—vessel lisheries

:

Dredges 208 0, 210 188 5, 675 164 5, 035 132 4,025
156 176 206 136

Apparatus—shore tisheries

;

Seines 153 20,185 151 19, 130 151 19, 405 141 18, 750
Gill nets 220 22, 340 219 22, 320 209 21,450 205 21, 200
Fvke nets 3,611 5, 523 2,583 5, 384 2, 534 5, 264 2, 532 5,219

410 412 427 398
501 494 488

416, 970 440, 410 450. 162 495 420
298, 640 295i 600 303, 750 312, 400‘

Total 928, 075 937, 285 944, 140 976,011

Products of the fisheries of Pennsylvania.

Specie.s.

1889. 1890. 1891. 1892.

Pounds. Yaluen Pouuds. Value. Pounds. Yalue. Pounds. Value.

Alewives 1, 989, 085 $13, 325 2. 447.500 $13, 894 2, 331,775 $13, 449 2, 059. 015 $12, 144

Black bass 22, 015 2,278 21, 125 2, 190 22, 885 2. 368 21, 743 2,242
Carp 3,295 177 3, 435 180 3, 800 199 3, 784 197
Codlish 147, 771 7, 038 142,217 6,690 132, 468 6, 223 134, 650 6, 293
Eels 41, 762 2. 249 42, 545 2. 258 40,950 2, 174 44, 085 2, 305
Perch, white 7, 160 413 7, 068 402 6, 020 341 6. 170 343
Perch, yellow 10,415 685 13, 160 705 12. 625 674 12, 308 468
Pike 8, 805 813 5,520 777 4, 975 697 5,481 777
Sea bass 614. 420 24, 140 802, 600 28, COG 947, 500 33, 805 901. 564 37. 555
Shad 2, 752, 572 125,717 2, 898. 551 131,226 2, 692. 864 128, 274 1. 996, 482 110,200
Strawberry bass 987 89 750 70 880 80 1, 050 102

striped bass 24, 360 2, 374 22. 805 2. 233 24, 615 2,406 23, 352 2, 320

Stm'geon 63, 750 750 58, 650 810 52, 700 640 60, 180 728
Suckers 53, 895 2,568 48, 105 2, 369 42, 550 2, 115 43, 570 2, 213

Other tish 87, 165 4, 394 85. 825 4, 339 83, 350 4, 156 84, 414 4,294
Oysters 'T,.337, 420 137, 520 f 1, 249. 290 131,450 ;i, 183, 700 124, 420 §926, 660 101,850

Total 7, 165, 777 324, 530 7,849,206 328, 199 7, 583, 657 322, 021 6, 324, 508 284, 031

* 191,060 bushels. 1 178,470 bushels. ; 169,100 bushels. § 132,380 bushels.

Statistics of the fisheries hij comities .—Two counties iu Peuusylvaiiia on the

Susquehamia River aucl seven on the Delaware River have coiiiniercial tisheries.

The following tables indicate the extent to which each of these was interested in

the tishing industry in 1890, 1891, and 1892,

The counties bordering on the Delaware River, viz, Bucks, Delaware, Monroe,

Philadelphia, and Pike, had a fishing population in 1892 of 1,585, and those on the

Susquehanna—Lancaster and York—had 635. Of the former number, 940 were iu

Philadelphia County. Lancaster County had 471 and Bucks County 438 joersons, all

of whom were shore fishermen.

The capital invested in the fishing industry of the counties bordering on the

Delaware River was $963,570, of which $916,485 was credited to Philadelphia County.

The value of the fishery investment on the Susquehanna River was $12,441. All the

vessels in the State belong in Philadelphia County, which also has rather important

fishing carried on with seines, gill nets, and fyke nets. Seines and gill nets, however,

are used in larger numbers in Bucks County than elsewhere, while fykes are more
numerous in Philadelphia County than in all the remainder of the State.
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The yield of the fisheries of the Delaware Eiver, im-ludiiig the salt-water fishing

by Philadelphia vessels, wars 0,002,2(38 ponuds, having a value to the fishermen of

1202,268, wlule the counties on the Susquehanna Eiver took products to the quantity

of 322,240 pounds, valued at .121,703. Philadelphia County, with its extensive vessel

fishery, easily takes first rank among the counties of the State, the value of the output

being 8178,345, of which §139,405 represents oysters and sea bass. In the extent of

the fisheries prosecuted witldn the limits of the State, Bucks County occupies the first

place, with a catch valued at .$44,585. The shad is the preeminent fish in Pennsyl-

vania, and in every fishing county except Philadelphia is more valuable than all other

fish combined.

Slatane)it hij coiiiilieti of Ike number of persons employed in the fisheries of Pennsylrania.

Counties.

In ve.ssel lisb-

cries.
In shore fishcries.

On transiiorting
vessels.

On shore, in mar-
kets, etc.

Total.

1800. 1891.
:

1892, 1890. 1891. 1892. 1890. 1891. 1892. 1890. 1891. 1892. 1890. 1891.
i
1892.

444 449 438 444 449 1 438
188 184 186 188 184 ' 186
458 469 471 458 469 471

1 21 21 21 21 21 1 21

Pliilaflelpliia 365 348 ' 288 348
1

340 33,5 5 5 7 302 289 310 1, 020 982
1

940

York 100 168 164 160 168 104

Total 305 348
1

288 1.610 1,631 1,615 5 5 7 302 289 310 2, 291 2, 273 2, 220

Statement by counties of the vessels, boats, apparatus, shore property, and cash capital, employed in the

fisheries of I’eiDisylvania.

Bucks. Delaware.

Designation. 1890. 1891. 1892. 1890. i 1891. 1892.

Xo. Value. Xo. Value. Xo. I'alue. Xo. Value. X'o. Value. Xo. Value.

Boats 254 $9, 770 245 .$9, 460 223 $8, 490 93 $5,960 1 91 $5, 830 92 $5, 895

Apparatus :

Seines 80 11,060 77 11, 180 60 10, 460 1 500
j

1 500 1 500

Gill net.s 56 4,690 51 4, 340 49 4, 250 110 12,860 ! 107 12, 520 108 12, 630

Fyke nets 403 1, 389 380 1, 330 330 1, 160 65 130
[

70 140 72 144
T i n ^ 250 245 216 i . .

Shore jiropertv and accessories -

.

2, 560 2,505 2,360 190
'

190 210

Tntnl 29. 719 29, 060 26, 936 ] 9, 640 '

19, 180 19, 379

1

Lancaster. Monroe and Pike.

Designation. 1890. 1891. 1892. 1890. 1891. 1892.

Xo. Value. Xo. Value Xo. Value. Xo. Value. I7o. Value. Is 0. Value.

Boats 278 $4, 287 280 $4, 464 293 $4, 510 8 $195 ' 8 $195 8 $195
Apparatus

:

Seines 40 2,370 43 2, 495 44 2, 550 4 420 ! 4 420 4 420
40 285 43 260 50 297

121 139 140 1

129 382 13G 400 132 300
i

Shore property and accessories.. 1,510 1,527 1,560 160 150 155

8, 955 9,285 9, 447 770
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Statement by counties of the vessels, boats, apparatus, shore pjroperiy, and cash capital employed in the

fisheries of Pennsylvania—Contiuued.

Thiladelphia. York.

Desigiiatiou. 1890. 1891. 1892. 1890. 1891. 1892.

No. Value. No. Value. No. Value. No. Value.
1

No, Value. No. Value.

Vessels fishing 51 $93,650 47 $84,900 37 $68,125
1,270 1,194 957 !

1

Outfit 19,895
3,000

19,410
2,875

16,835
3,350

1

Vessels transporting 0 0 3
Tonnage 26 26 33
Outfit 120 no 130

8,970

1

114 9,410 no 9,200 107 90 $1,424
1

94 $1,503 91 $1,475
Apparatus—vessel fisheries :

Dredges 188 5,075
176

164 132 4,025
136

1

Lines 206
A})paratus—shore fisheries

;

!

12 4,000

4,770
11 3,980

4,590
3,444

11 3,980

4,320
3,504

14 780
i

15 830 15 840
53 51 48

Fyke nets 2,050 3il85 2,026 2,001 16 95
,

15

41
90 19 114
43 42

Minor nets !. 31 94 36 98
435.600

295.600

445,360
303,750

490,710
312,400

390 ' 430 425

Total 875,381 882,800 916,485 2,815 ..

.

2,990 2,994

Designation.

Te.ssels fisliing

'i'onnage
Outfit

T essels trausiiorting-
Tonnage
Outfit

Boats
Apparatus—vessel fisheries

:

Dredges - -

.

Lines
Apparatus—shore fisheries

:

tieines

(3-ill nets
F,\ ke nets
Lines
Minor nets

Shore property and accessories,
i Cash capi tal

Total for State.

ISOO.

No.

51

1, 270

2G

’837'

188

151
21!)

2. 583

160

Total

.

Value

.

$93, C50

19. 895
3, 000

120
31,040

5, 675
176

19. 130

22, 320

5, 384
412
467

440, 410

295, 000

937, 285

No.

47
1,194

837

164

151
209

2, 534

170

Value.

$84, 900

450,

303,

944, 140

1892.

No.

37
957

817

132

141
205

,532

168

Value.

$68, 125

16, 835

3, 350

130

29, 535

4, 025
136

18, 750
21

,
200

5.219
398
488

495, 420

312, 400

976, Oil

Staiement by counties and species of the products of the fisheries of Pennsylvania.

Species.

Bucks. Delaware.

1890. 1891. 1892, 1890.
i

1891. 1892.

Pounds. Value. Pounds. [Value. Pounds. Value.' Poimds. Value.
1

Pounds. Value. Pounds. Value.

1,934,500
4..S45

275
15,075

8,025
2,210
1,860

634,380
5,075

$9,672
561
22

1,057
560
141
112

36,814
584

1,808,275
5,385
300

15,135
7.225
2.225
2,125

659,055
6,460

$9,047
618
24

1,044
506
135
122

35,911
733

1,559,575

5,635
205

15,300
7,190

2,300

1,700
526,544

5,685

$7,800
639
21

1,062
502
138
108

29.104
648

356,000 $3,325 366,000 ii;3,500 337,640 $3,350

Carp
4,500
900

225
50

5.000

1.000

250
55

5,200
1,000

200
50Eels

773,500 30,260 741,650 29,690 569,870 29,335

58.650 810 52,700 640 60,180 728
18.5.50

62.975
1,303

3,226

19,850
61,450

1,308

3,139
19,700
61,724

1,378

3,185

Total

i

2,687,770 54,052 2,587,485 52,587 2,205,618 44,585 1,193 550 34.670 1,166,350 34,135 973,890 33,723
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Statement by counties and species of the products of the fisheries of Fennsytrania—Coutinuetl.

Species.

Lancaster. Monroe and Pike.

1890. 1891. 1892, 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

99,000
780

$537
78

99,500
1,000

$542
100

97,800
1,0.10

.$534

104Black bass 11,025
2,250

3,019

10,163

$1,163
112
136
556

12,375
2,625
3,375

10,350

$1,238
131
168
573

10,982
2,.537
2,860

10,315

$1,096
127
132
567

Catfisli

Eels
7,117 487 10,333 020 9,050 547

1,8.58

2,800
1,021)

70,637
750
900

111

168
102

3,619
70
99

1,595
2,700

975
72,920

880
955

96
162
97

3,646
80
95

1,470

2 490
1,025

73,706
1,050

1,175

85
138
103

3,761
102
117

Percb, Ycllo""
Pike
Shad

. 0,375
3,375

130,235

319
506

9,303

5,850
3,000

95,529

292
450

6,323

6,420

3,456
120,484

132
524

8,607

Striped bass 9,750
5,575

13,000

878
140
627

10,650
5,025

11,850

959
125
521

9,620

5,710
12,190

869
142
594other fish

Total

2,250 112 2,100 105 2,480 124

195,367 13,740 100.629 11,280 184,574 12,790
1

187,202 5,383 192,958 5,543 191,286 5,615

Species.

Philailelpbia.

3890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds Value. Pounds. Value. Pounds Value

58,000 $360 58,000 $360 64,000 $460
1

$388 4,125 $412 4,080 $403
910 46 875 44 982 49

Cattish 111.500 4,740 97,500 4,085 101,000 4,230 1,006 45 1,125 56 1,240 62
Eels 20,000 900 19,000 855 22,000 990 3,457 192 3,375 185 3,580 196

3,000 150 2,200 110 2,400 120
2,125 106 1,950 98 1 698 00

Pike ‘ 1,125 169 1^000 150 ijooo 150
802 600 28 600 947,500 33,805 9Ul 564 37 555

Shad 1,215^375 46^578 1,018,150 45i007 594,650 32,180 74,424 4,652 105,560 6.507 111,228 7,213

Striped bass 3,800 380 3,000 300 3,200 320 3,250 292 3,550 319 3,672 366
Suckers 22,000 880 16,000 640 16,000 640 1,080 46 1,675 42 2,160 53

7,600 374 7,950 391 8,020 391
1 249,290* 131,450

1
oo”j 124,420 926,6601 101.850

Total 3,485,565 214.044 3,345,050 210,182 2,631,474 178,345 99,752 6,310 131,185 8,294 137,666 8,973

York.

1890. 1801. 1892.

Species.

Total for State.

1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value.

Ale^vives 2, 447, 500 $13, 804 2,331.775 $13, 449 2, 059, 015 $12, 144
Black bass 21, 125 2.190 22, 885 2,368 21, 743 2, 242
Carp 3,435 180 3,800 109 3,784 197
Cattish — 142, 217 6, 690 133. 468 6, 223 134, 650 0, 293
Eels - 42, 545 2, 258 40, 950 2,174 44, 085 2, 305
Perch, white 7, 068 402 6, 020 341 6. 170 343
Perch, yellow 13, 160 705 12, 625 674 12, 308 468
Pike - 5, 520 777 4, 975 607 5, 481 777
Sea bass 802, 600 28, 600 947, 500 33. 805 901. 561 37, 555
Shad 2, 898, 551 . 131,226 2, 692, 864 128, 274 1,990, 482 no, 200
Strawberry bass 750 70 880 SO 1, 0.50 102
striped bas.s 22, 865 2, 233 24,615 2, 406 23, 352 2, 320
Sturgeon 58, 650 810 52, 700 640 60, 180 728
Suckers 48,105 2. 360 42, 550 2. 115 43, 570 2,213
Other fish 85, 825 4, 339 83,350 4, 156 84,414 4,294
Oysters 1, 249, 290 131, 450 1,183,700 124, 420 920. 660 101,850

Total 1 7, 849, 206 328, 199 7, 583, 657 322,021 6, 324, 508 284, 031

* 178,170 bnsliels. 1 109,100 bushels. J 102,380 busbols.

The products specified hp apparatus of capture .—In the vessel lislieries of this

State carried ou from Philadelphia only sea bass and oysters were taken in 1892, the

apparatus used being lines and dredges, respectively. The catch of sea bass Avas

901,564 pounds, valued at $37,555, and the oyster production was 132,380 bushels,

worth $101,850. The results of the Amssel fisheries in 1890, 1891, and 1892 are given.
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The shore fislieries yielded 4,490,284 pounds of fish, with a value of $144,626, of

which seines took 3,104,386 pounds, valued at $82,913
;
gill uets 1,118,140 pounds, valued

at $45,741; fyke uets 158,860 pounds, valued at $7,152; lines 75,319 pounds, valued at

$6,094, and dip uets 39,579 pounds, valued at $2,726. Seines are the most important
means of capture in Bucks, Lancaster, Philadelphia, Pike, and York counties, A\'hile iu

Delaware County gill nets are the principal apparatus. Detailed figures showing the
yield of each apparatus iu each county are given iu the table.

Siafement Iu/ apparatus and .sjjec.'cs of the products of the vessel fisheries of Pennsi/lvania.

Apparatus aiul species.

1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value.

Lines

:

9, .500

8C2, GOO

812, 100

$100
28, 606

9, 000

047,500
$380

33, 805Sea bass

Total

Dredges

:

Oysters

Grand total

901, 564 $37, 555

29, 006 956, 500 34, 185 901,564 37, 555

1. 249, 290 131,450 tl, 183, 700 124, 420 1 926, 660 101, 850

2,061,390 160, 456 2, 140, 200 15S, G05 1, 828, 224 139, 405

*
17.S.470 bushels. t 169.100 bushels. J 132,380 bushels.

Statement hi/ counties, apparatus, and species of the i/ield of the shore fisheries of Pennsijlrania.

Lancaster. Monroe and Pike.

Apparatus and
species.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

99.000
780

7,117
1,858
2,800

1,020
70,637

750
990

2,250

$537
78

487
111
168
102

3,019
70
99

112

99,500
1,000

10,333
1,.595

2,700
975

72,020
880
955

2,100

$542
100
020
90
102
97

3,010

80
95
105

07,800
1,040
9.050

1,470

2,490
1,025

73,700
1.050

1,175

2,480

$534
104
547
85
138
103

3,761
102
117
124

Pike.
Shad 94,654 $6,761 71,435 $5,102 89.859 $6,419
Strawberry bass...
Striped bass

9,700 480 9,100 403 8,990 450

Total 104,354 7,241 80,535 5,505 98,849 6,869 187,202 5,383 192,958 5,543 191,286 5,G15

Fyke nets

:

2,250
3,450
5,575

112
207
140

2,625

3,225

5,025

131
194
125

2,537
3, 175
5,710

127
190

142

Eels '

Total 11.275 459 10,875 450 11,422 459

Dip nets

:

Eels

1..

575
.35,581

1..

500

94
2,542

75

1,800
24,094

800

113
1,721

40

2,000
30,025
1.2,50

120
2,188

62

Shad

Total 38,656 2,711 26,694 1,874 33,875 2,370

Lines

:

Black bass 11,625
3,019
5,138

6.375
3.375
9,750
1,800

1,163
136
255
319
506
878
72

12,375
3,375
5,325

5,850
3,000

10,050
1,950

1,238
168
200
292
450
959
78

10,982
2,860
5,140
6,420
3,450
9,020

1,950

1,096
132
257
132
524
869
82

Cattish
Eels

Pike. . r

Striped bass
Other fish

Total 41,082 3,329 42,525
-

3.451 40,428 3,092

Grand total

. . .

195,367 13,740 160,629 11,280 184.574 12,790 187,202 5,383 192,958 5,543 191,286 5,615
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Statement bi/ counties, apparatus, and species of the yield of the shore fisheries of Fennsylvania—Cont’d.

-Apparatus and
species.

Back.?. Delaware.

189U. 189]. 1892. 1890. i 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value Pounds. lvalue. ' Pounds. Value.

Seines

:

1,928,900
505

4,225
489.200

625
6,450

49,725

$0,643
62

296
29,906

67
451

2,509

1,803,200
900

4,650
516,580

1,325

7,100
48,625

,$9,021

93
309

29,205
137
497

2,454

1,554,775
1,125
5,0.50

302.468

1,075
6,400

48,574

$7,775
121
338

22,907
108
481

2,462

140,000 $975 144,000 $1,025

1

' 124,000 $910

Shad 56,000 2,200 56,350 2,250 46,900 2,085

Total

Gill iiet.s;

2,479,720 42,934 2,382,380 41,710 2,009,467 34,192 196,000 3,175 200,350 3,275 170,900 2,995

216,000
717,500
58,650

2,350
28,060

810

222,000
685,300
52,700

2,475

27,440
040

213,640
522,970
60,180

2,440
27,250

728
144,800 6,889 142,000 6,681 133,600 6,173

8,300 419 7.800 300 8,200 430

153,100 7„308 149,800 7,071 141,800 6,603 992,150 31,220 960,000 30,555 796,700 30,418

Fyhe nets

:

5,000
000
275

5,6,50

3,200

2,210

1,800
380
775

12,100
2,650

29
61

22
396
223
141

112
19

77
852
154

5,075
675
300

5,025
3,100

2,225

2,125
475
970

12,750
2,475

26
68

24
352
218
135
122
25
96

811
142

4,800
525
265

4,575

2,675
2,300

1,700
476
575

13,300
2,425

25
52
21

327
186
138
loa
24
57

897
142

Carp
Catfish
Eels

4,500
900

225
50

5.000
1.000

250
55

5,200
1,000

260
50

Total

Linos

:

35,300 2,080 35,195 2,019 33,616 1,977 5,400 275 6,000 305 6,200 310

3,650
5,200

4,825
3,675
2,300

438
365
337
440
144

3,810

5,460
4,125
4,165
2,550

457
383
288
500
153

3,985
5,675

4,515
4,035
2,525

466
397
316
483
151

Eels

19,650 1,724 20,110 1,781 20,735 1,813
•

1

Grand total.. 2,087,770 54,052 2,587,485 52,587 2,205,618 44,585 1,193,550 34,670 1,166,350 34,135
;

973.890

!

33,723

Ajiparatus and
species.

Pliiladelphia. York,

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.
^

Pounds. Value.

Seines

;

58.000
26.000

3,000
910,000

3,800
22,000

$360
1,300
150

34,800
380
.880

58.000
10,500
2,200

757,400
3,000

16.000

$360
825
110

35,280
300
640

64.000
19, 800
2,4 00

415,100
3,200

16.000

.$460

990
120

23,460
320
640

Shad ^ 69,960 $4,373 100,62-1 $6,289 106,104 $6,892
Striped bass

7,000 350 7.300 365 7,280 360

Total

Gill nets :

Shad

1,022,800 37,870 853,100 37,515 520,500 25,990 76,960 4,723 107,924 6,654 113,384 7,252

305,375 11,778 260,750 10,327 179,550 8,720

Fyke nets

;

^Carp 010 46 875 44 982 49
76.000
20.000

3,040

900
72.000
19.000

2,880
855

81,200
22,000

.3,240

990Eels 1,120

1,980

.

70

46
1,075

1,675

64

42
1,280
2,160

74
53

Total 96,000 3,940 91,000 3,735 103,200 4,230 4,010 162: 3,625 150 4,422 176

Dip nets :
1

1 620 '

4,464

37

279
525

4,936

32
308

580

5,124
35

.321Shad

Total 1
I

.5

'

aifi , am 340
1

5-704 356
1

i
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Statement hy countieSj apparatus, and species of the yield of the shore fisheries of Pennsylvania—Cont’d.

Apparatus and
species.

Philadelphia.
i

York.

isno. 1891. 1832. 1891. 1890. 1892.

Pounds. Value. Pounds. Value. Pounds. V alue. Pounds. Value. Pounds. Value. Pouud.s. Value.

Lines

:

3,875
1,000

1,717
2,125
1,125>

3.250
000

$388
45
85
100
109
292
24

4.125
1.125

1,775
1.950
1,000

3,550
050

$412
50
89
98

150
319
26

4,086
1,240

1,720

1,098
1,000
3,672
740

$403
62
87
90

150
366
31

1,189

Cathsli

Pike..'.

Total 13,098 1,109 14,175 1,1.50 14,1.56

Grand total 1.424,175 $53,588 1,204,850 $51,577 803,250 $38,940 99,752 6,310 131,185 8,294 137,066 8,973

Total for the State.

App,aratus and specie.s. 1890. 1891. 1892.

Pounds. Yalne. Pounds. Value. Pounds. Value.

Seines ;

Alewives 2, 225, 90n $11. 515 2, 104, 700 $10,948 1, 840, 575 $9, 679
Black bass 1. 375 140 1, 900 193 2, 165 225
Cattish 37, 342 2, 0S3 31, 483 1,754 33, 900

3,870
1,875

Perch, white 4.858 261 3, 795 206 205
Perch, yellow 2,800 168 2, 700 162 2, 490 138
Pike 1. 020 102 975 97 1,025 103

Shad 1,690, 451 81, 659 1,575.309 81,772 1,124,137 65, 524
Strawberry hass 750 70 880 SO 1.050 102
striped bass 5, 415 546 5,280 532 5,450 545
Suckers 28. 450 1, 331 23, 100 1, 137 22, 400 1,121
other lish 08. 675 3,451 67, 125 3,327 67, 324 3,396

Total 4, 007, 030 101. 326, 3, 817. 217 100. 208 3, 104, 386 82, 913

Gill nets :

Alewlves 216, OCO 2,350 222. 000 2, 475 213,640 2, 440
Shad 1. 107, 075 4(). 727 1, 088, 050 44, 448 836. 120 42, 143

Stur2:eon 58, 050 810 52. 700 640 60, 180 728
other fish 8, 300 419 7, 800 390 8,200 430

Total 1.450, 625 50, 306 1, 370, 550 47, 953 1, 118, 140 45, 741

Fyke nets ;

Alewives 5, 600 29 5, 075 26 4, 800 25

Black bass 600 61 675 68 525 52

C.arp 3, 435 180 3, 800 199 3,784 197

Catfish 86, 150 3, 661 .82. 025 3,482 90, 975 3,827
Eels 28, 670 1,450 27, 400 1,386 30, 130 1,490

2, 210 141 2, 225 135 2,300
1,700

138

Perch, yellow li 860 112 2;i25 122 108

Shad 380 19 475 25 476 24

Striped bass 775 77 970 96 575 57

Suckers 19, 655 1, 038 19,450 978 21, 170 1, 092

Other fish 2, 650 154 2, 475 142 2,425 142

Total 151, 985 6, 922 146,695 6, 659 158, 860 7, 152

Dip nets :

Eels 2, 195 131 2, 325 145 2,580 155

Shad 40. 045 2, 821 29, 030 2, 029 35. 749 2, 509

Other fish 1,500 75 800 40 1,250 62

Total 43, 740 3,027 32, 155 2, 214 39, 579 2, 726

Lines :

Black bass 19, 150 1,989 20. 310 2, 107 19, 053 1,965

Catfish 9, 225 546 9,960 607 9,775 591

Eels 11, 680 677 11, 225 643 11, 375 660

Perch, yellow 8, 500 425 7, 800 390 8, 118 222

Pike 4, 500 675 4, 000 600 4, 456 674.

Striped bass 16, 075 1,610 18, 365 1. 778 17, 327 1, 718

Other lish 4, 700 240 5, 1.50 257 5,215 264

Total 74. 430 0,162 70, 810 6, 382 75, 319 G, 094

Grand total - 5, 787, 81G 167, 743 5, 443,457 163,416 4, 496, 284 144, 626
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FISHERIES OF DELAWARE.

Importance and general aspects of the industry.—The fisheries of this State are the

least extensive in the Middle Atlantic region, although, in proportion to the length of

shore line, the industry is of considerable importance and is surpassed in value by

that of Pennsylvania by only a few thousand dollars. The rank of Delaware as a

fishing State is 21.

Delaware has a frontage oii the ocean, on Delaware Bay and Eiver, and also has

a river of some size, the E'anticoke, tributary to Chesapeake Bay. Fishing is can'ied

on along the ocean shore of the State, in Delaware Bay, and in the rivers mentioned,

but is most extensive in Delaware Bay. The in'oximity of Wilnungton, Philadelphia,

and Baltimore affords a good market for the fishery products taken.

The oyster fishery is usually of greater importance than any other branch,

although at times the shad fishery has become the most valuable. The taking of ale-

wives, eels, perch, squeteague, striped l»ass, sturgeon, and crabs is also comp)aratively

extensive. In the extent of its sturgeon fishery Delaware not only surpasses the

other States of this section, but takes first rank among the coast States of the country.

It is also noticeable as being the southernmost State in which lobster fishing is car-

ried on.

Condensed statistical statement.—General statistics of the fisheries of Delawnxre in

1889, 1890, 1891, and 1892 are given in the three tables which follow.

Of the total fishing population in 1892, 153 persons w’ere in the vessel fisheries,

1,G92 in the shore fisheries, and 494 in menhaden factories and oyster houses. A
slight annual increase in all classes of fishery emx)loyes is indicated by the returns.

The !i?218,144 invested in the fishing industry of Delaware in' 1892 consisted of

$42,540 in vessels and their outfits, $29,754 in boats, $50,050 in apparatus of capture,

and $95,800 in shore property and cash capital. During the four years covered by the

inquiry, the variation in the aggregate investment and in the individual items was
slight. Comparing 1892 with 1889, there was a small increa.se in the number of ve.s-

sels, gill nets, xiound nets, and eel pots, and a decrease in the number of boats, seines,

fyke nets, and lobster pots.

The Amine of the xR'oducts in 1892 Acas less than in any of tire three xirevicus

years, owing to a diminished catch of shad, squeteague, sturgeon, and xierch. The
.'-omewhat larger yield of eels, strixied bass, crabs, and oysters was not sufficient to

overcome the reduction in the other species. The fi.sheries resulted in the folloAving

returns to the fishermen: 1889, .$250,980; 1890, $207,346; 1891, $255,423; 1892,

$250,853.

rer<ioiis employed in Ike fisheries of Delaware.

Ho-fl- eiigngeil. 1889. 1890. 1891. 1892.

In vessel (islieries 103 103 103 107
Ill shore fisherievS 1, 045 1,009 1,053 1,092
(hi transportiiiij vessels 25 41 43 46
Oil shore, in factories, etc 380 300 431 494

Total 2, 153 2, 179 2, 230 2, 339
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Feasels, boats, ajyparatus, shore property, and cash capital employed in the fisheries of Delaware.

nesignatioii.

1889. 1890. 1891. 1892.

iSTumber. Value. Is umber. Value. Number. Value. Number. Value.

Vessels lisliiug 25 $22, 035 25 $21,740 25 $21,525 26 $21. 175
297 297 304 313

3, 300 3 G30
Vessels trausporting n 13^ 450 15 12^ 550 16 is! 250 17 15, 580

225 207 224 250
1, 395 1. 975

Boats 971 29^ 040 972 28, 965 946 29, 233 968 29, 754
A|)paratus—vessel fisheries

:

Dredges 100 2, 100 100 2, 070 100 2, no 104 2,195
Apparatus— sliore fisheries

:

Seines 204 10,610 206 10, 340 203 10, 263 199 10, 083
Gill nets 1. 502 33, 469 1, 587 33, 424 1,586 33,946 1,603 34, 373
Pomul uets autl weirs 20 280 22 380 20 305 27 455
Pykeuets 622 1,365 617 1, 355 5(37 1,201 540 1,220
Cast nets 11 44 12 48 13 52 0 48
Crab nets 170 85 148 74 122 01 167 84
Eel pots 1, 695 737 1,785 771 1, 775 784 1, 876 827
Lobster pots 15 112 40 100 40. 100 21 53

3(3 21 20 20
Spears 170 85 170 85 170 85 195 100
Tongs and rakes 243 522 240 534 243 522 2G2 592

49, 080 45, 900 44,800 48 300
42| 300 43, 000 44! 400 47, 500

Total 210, 320 206, 777 208, 082 218, 144

Products of the fisheries of Delaxeare.

Species.
1889. 1890. 1891. 1892.

Pounds. Value. Pvunds. Value. Pounds. Value. Pounds. Value.

Alevives 843,700 $12, 515 827, 050 $12, 098 863, 760 $12. 412 848, 890 $11, 585
Catiisli 75, 200 4, 231 75, 800 4. 261 73, 800 4. 074 72, 695 4, 010
Croakers and spots 68, 200 3,470 56, 900 2, 995 42, 460 2. 280 39, 190 1, 911
Drum 32, 000 400 34, 000 425 30, 000 380 31, 020 393
Eels 249. 900 9.895 226, 100 9. 124 223, 500 8, 967 269, 120 10, 635
riounders 5, 400 102 5, 300 178 5, 000 168 5, 120 172
Ivimifish 2, 000 100 1,600 80 060 48 240 12
Meuliadeu 61. 000 385 58. 000 370 67, 000 420 65,500 405
Mullet 36, 750 1, 141 36, 400 1, 116 38, 000 1, 125 40, 300 1,204
I’ercli 255, 500 10, 563 251, 750 16, 204 255, 855 16, 139 211, 415 14,019
Pike 24, 110 1,511 24, 400 1,530 24, 950 1.548 25, 840 1, 604
Shad 1,498, 653 64, 903 1,797,218 66,812 1, 500, 196 64, 699 1, no, 369 60, 255
Squeteague 3,211, 900 20, 562 3, 102, 000 19, 845 1, 164, 730 17, 624 837, 510 16, 364
Striped bass 109, 610 14, 750 107, 220 14, 432 94, 910 12, 758 115, 042 15, 442
Sturgeon 1,327, 300 20, 730 1, 301, COO 29. 350 1, 304, 800 30, 448 1, 051, 590 24, 510
Suckers 10, 800 505 10, 250 500 11,050 501 8, 930 442
Tautog 5, 000 200 5, 000 200 8, 000 320 8, 300 332
Other fish 16, 300 805 20, 700 889 4,380 104 4, 140 148
Crabs, soft 124, 125 6,040 108, 375 5. 970 86, 250 4, 713 115,475 6, 878
Crabs, hor.seshoe SOO, 000 700 760, 000 665 740, 000 647 1, 049, 200 918
Lobsters 9,600 480 7, 200 360 8. 200 410 5, 600 285
Oysters 1.034,250 64. 671 1, 179, 500 73, 605 1, 097, 040 70, 134 1. 227, 324 73, 863
()uahogs or hard clams 19, 840 1,901 21, 600 2,067 21, 920 2, 094 21, 240 2, 035
Terrapins 16. 025 2, 820 14, SOO 2, 740 11, 988 2, 190 11, 038 2, 136
Turtles 22, 000 1, 540 21, 000 1,470 18, 000 1,260 10, 000 1, 295

Total 9, 859, 163 256, 980 10, 053, 823 207, 346 7, 697, 649 255,423 7, 194, 688 250, 853

The following figures represent the luunber of bushels of certain products given

in pounds in the foregoing table:

Products.
Quantity.

1889. i 1890, 1891. 1892.

Crabs, soft number..
Crabs, horseshoe do
Oysters bushels..
Quahogs or hard clams do
Terrapins number..

372, 375
400. 000
147, 750

2, 480
8,013

325, 125
380. 000
168, 500 •

2, 700
7,400

2.58, 750
370, 00(1

156, 720

2, 740

5, 994

340, 425
528, 600
175, 332

2, 655
5,819
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Statistics by counties—The three counties of Delaware are all iuterested in the

fisheries. Newcastle County borders on the Delaware Kiver, Kent County x>artly on

the river and iiartly on Delaware Bay, and Sussex County on the bay and ocean, as

w^ell as having an outlet to Chesaiieake Bay through the Nanticoke River. The

extent of the fisheries in each county is shown in the following tables.

Sussex County has the largest fishing xiopulation and the most invested caxiital,

but the value of the fisheries of Kent County is greatest. The vessel fishing is prac-

tically confined to Kent County, and thus the larger part of the oyster product of the

State becomes credited to that county, which also leads in the catch of squeteague.

Newcastle County ranks second in the value of the yield. It leads the others in the

output of shad and sturgeon. In Sussex County the catch of alewives, eels, and

crabs is larger than elsewhere. This county also has, at Lewes and Seaford, respec-

tively, important factories for the utilization of menhaden and oysters.

Statement bi/ counties of the vessels, boats, apparatus, shore property, and cash capital employed in the fish-

eries of Delaware.

Newcastle. Kent.

Designation. 1890. 1891. 1892. 1890. 1891. 1892.

No.
]

Talue. No. Value. No. Value. No. Value. No. Value. No. Value.

Teasels iisbicg 2 $1,440 1 $700 1 $700 23 $20,300 24 $20,825 25 $20,475

18.09 8.29 8.29 278.70 295.97 304.55

275 135 115 3,280 3,255 3,515

1 550 1 500 1 480
5.73 5.7^

75 75

Boats 251 10.650 261 17.130 202 17,290 215 0,762 214 6,652 23] 6,940

Aiiparatus

:

Dredges 8 130 4 85 4 85 92 ],940 96 2,025 100 2,110

Seines 9 590 9 570 9 570 56 4,190 56 4,190 00 4,135

Gill nets 234 23,130 2 41 23,795 244 24,145 208 4,942 208 4,708 212 4,775
4 200 3 150 10 300

Fyke nets 455 910 400 800 348 696 105 237 112 259 135 336
12 48 13 52 9 48

125 125 100 160 164 164
5 5 5 9 8 8

25 15

75 300 72 288 85 334
1 20 15 20 15 20 15

4,300 5,300 5,300 2.500 2,500 3.000

8,000 10^000 10^000 1,500 1,500 2,000

56,170 59,255 59,625 46,223 46,427 47,986

Sussex. Total.

Designation. 1800. 1891. 1892. ,1890. 1891. 1892.

K'o. Value. No. Value. No. Value. No. • Value. No. Value. No. Value.

25 $21, 740 25 $21, 525 26 $21, 175
i 296.79 304. 26 312. 84

3, 555 3, 390 3, 630
Vessels trausiiorting 14 $12, 000 15 $12, 750 16 $15, 100 15 12, 550 16 13i 250 17 15, 580

201. 00 218. 19 249. 87 206. 73 223. 92 255. 60
1, 800 1, 900 2. 080 1, 975 2, 155

Boats 503 5, 553 471 5,451 475 5, 524 972 28,965 946 29, 233 968 29, 754
Ap])aratus :

100 2 070 100 110 104 2 195
Seines 141 5, 560 138 5, 503 135 5, 378 206 loi 340 203 10, 263 199 10, 083
Gill nets 1, 145 5, 352 1, 137 5,443 1, 147 5, 453 1,587 33, 424 1, 586 33, 946 1, 603 34, 373
Pound nets and weirs 18 180 17 155 17 155 22 380 20 305 27 455
i'Yke nets 57 208 55 202 57 208 617 1,355 567 1, 261 540 1, 220

12 48 13 52 9 48
Crab nets 148 74 122 61 167

....

84 148 74 122 61 167 84
Eel pots 1, 6G0 646 1,615 624 1,712 663 1, 785 771 1,775 784 1,876 827
Lobster pots 40 100 40 100 21 53 40 100 40 100 21 53

7 21 20 20
Spears 170 85 170 85 170 85 170 85 ' 170 85 195 100
Oyster tongs 31 134 31 124 37 148 106 424 ! 103 412 122 482
Clam rakes 120 95 120 95 120 95 140 110 1

140 no 140 110
39. 100 37, 000 40 000 4.5 9iin 1 44 8(10 48 HOI)

Cask capital 33' 500 32| 900 35, 500 43, 000
1

44, 400 4?i 500

104, 384 102, 400 110, 533 200 777 |208, 082 218, 144

F. C. B. 1801—2C
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Statement hi/ counties of the numher of persons employed in the fisheries of Delaware.

Counties.

In vessel Ush-
eries.

111 shore fisheries.
On. cransportiiij^

vessels.
On shore, in facto-

ries, etc.
_

Total.

1890.
,
1891. 1892. 1890. 1891. 1892. 1890. 1891. 1892. 1890. 1891. 1892. 1890. 1891. 1892.

95
1

1
99 103 459 462 490 1 5 5 6 559 566 599

Newcastle 8 1 4 4 351 360 367 2 2 2 22 25 25 383 391 398
Sussex 859 831 835 39 41 44 339 401 463 1,237 1 , 273 1, 342

Total 103
1

103 107 1, 669 1, 653 1,692 41 43 46 366 431 494 2, 179 2, 230 2, 339

Statement hij counties and sjjecies of the products of the fisheries of Delaware.

Species.

Alewives
Catfish
Croahers
Drum
Eels
Mullet
Perch
Pike
Shad
Squeteague
Striped Bass
Sturgeon
Suckers
Oysters
Quahogs or hard
clams

Crabs, horseshoe.
Terraxiins
Turtles

Kent. Newcastle.

1890.

Pounds. Value.
1
Pounds. Value

42.200
23.000
9.000

26.000
2,400

5.000
34.200
4.000

175,700

2,398,000
36,120

306.000
4,850

1,046,500

2, 560
700.000

5.000

13,000

$1,050
1

1,344
470
325
141
150

2,317
244

10,110
14,128
4.709

4,400
230

65,205

256
665

1,080 !

910
1

42,940
24,600
8,000

19.000
2,700

4,500
35,920
3,900

155,875
881,200
33,280

230,350
5.400

1,002,890

2.400
740,000

1,988
10.000

$1,095
1,411
519
240
162
135

2,427
237

9,102
11,918
4,493

3,380
249

63,554

240
647
450
700

1892. 1890. 1892.

Pounds. Value. Piraud.s. Value. I’ounds. Value. Pounds. Value,

40,540
25,640
6,100

19,800
38,200
4,500

36,340
4,000

126,811
644,640
34,157

173,910

5,180
1,076,194

2,280
1,049,200

1,778

i
11.500

Total 4,894,730 107,737 3,204,943
j

100,959 3,300,770

I ! I

$1,048
1,475
345
248

1,407

135
2,441
247

7,494

11,579
4,510
2,557
247

65,133

918
426
805

383,000
33,900

$6,016
2,122

12,400

33.300
4.750

1,314,600

33,050
995,600

2,400

30,100

101,249 2,843,700

705

2,510
320

43,104

4,009
24,950

180

2,850

86,826

379,000
32,760

14,000

33.500
4,600

1,166,025

34,230
1.074,450

2,150

12,950

$6,040
1,998

805

2,523
304

44,230

4,065
27,068

147

1,300

345,520
29,960

13,900

33,200
4,600

837,732

37,930
877,680

2,150

7,350

2,754,265 * 88,480 2,190,022

.$4,908

1,820

800

2,514
304

42,516

4,619
21,953

147
940

80,521

Sussex. Total.

Siiecies. 1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds, Value. Pounds. Value, Pounds. Value. Pounds. Value Pounds. Value.

Alev'ives 401,250 $5,032 441,220 $5,277 462,830 .$5,629 827,050 $12,098 863,760 $12,412 848,890 $11,585
Catfish 18,300 795 16,440 665 17,095 715 75,800 4,261 73,800 4,074 72,695 4,010

Croakers 47,900 2,525 34,460 1,761 33,090 1,566 56,900 2,995 42,460 2,280 39,190 1,911

Drum 8,000 100 11,000 140 11,220 145 34,000 425 30.000 380 31,020 393

Eels 211,300 8,275 206,800 8.000 217,020 8,428 226,100 9,124 223,500 8,967 269,120 10,635

riounders 5,300 178 5,000 168 5,120 172 5,300 178 5,000 168 5,120 172

Kinatish 1,600 80 900 48 240 12 1,600 80 960 48 240 12

Menliaden 58,000 370 67,000 420 65,500 405 58,000 370 67,000 420 65,500 405

Mullet 31,400 966 34,400 990 35,800 1,069 36,400 1,116 38,900 1,125 40,300 1,204

Perch 184,250 11,437 186,435 11,189 141,875 9,064 251,750 16,264 255,855 16,139 211,415 14,019

Pike 1.5,710 966 16,150 1,007 17,240 1,053 24,460 1,530 24,950 1,548 25,840 1,GU4

Shiid 306,918 13,598 178,296 11,.307 145,826 10,245 1,797,218 66,812 1,500,196 64,699 1,110,369 60,255

Squeteague 703,400 5,717 283,530 5,606 192,870 4,785 3,102,000 19,845 1,164,730 17,524 837,510 16,364

Striped boss 38,050 5,654 27,400 4,200 42,955 6.307 107,220
1,301,600

10,250

14.4.32

29,350
500

94,910
1,304,800

11,050

12,758
30,448

115,042
1,051,590

8,930

15,442
24,510

442Suckers 3,000 90 3,500 105 1,600 48 '501

Tautog 5,000 200 8,000 320 8,300 332 5,000 200 8,000 320 8,300 332

. Other fish 20,700 889 4,380 164 4, 140 148 20,700 889 4,380 164 4,140 148

Oy ster.s 102,900 5,550 81,200 5,280 143,780 7,790 1,179,.500 73,605 1,097,040 70,134 1,227,324 73,863

Lobsters
Quahogs or hard

7,200 360 8,200 . 410 5,600 - 285 7,200 360 8,200 410 5,600 285

1 clams 19,040 1,811 19,520 1.854 18,960 1,807 21.600
760,000
108.375

2.067
665

21,920
740 OUO

2,094
647

21,240
1,049,200
115,475

2,035
918

Crabs, soft 108,375 5,970 86.250 4,713 115.475 6,878 5,970 80,250 4,713
2,190

6,878

Terrapins 9,800 1,660 10,000 1.740 9,800 1,710 14,800 2,740 11,988 11,638 2,136

Turtles 8,000 560 8,000 560 7,500 490 21.000 1,470 18,000 1,260 19,000 1,295

Total 2,.315,393 72,783 1,738,441 65,984 1,703,896 69,083 10,053,823 267,346 7,097,649
1

255,423 7,194,688 250,853
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The catch bi/ apparatus .—The quantity aiul value of the products taken by each

kind of apx)aratus in each county are indicated in the following tables relating' to the

years 1890, 1891, and 1892. In the vessel fishery only oysters are taken, dredges

being the apparatus employed. The yield in 1892 was 52,010 bushels, valued at

$40,191. In the shore and boat fisheries, gill nets are of prime importance, taking

more than half the fish credited to the State and nearly half the money returns.

Shad and sturgeon are the prominent fish thus secured. Seines rank next to gill nets

in the quantity and value of the catch, squeteague being the most important fish

obtained. All other forms of apparatus—pound nets, fyke nets, cast nets, pots, etc.

—

take very small quantities of fish.

Statement bi/ counties of the prod acts of the vessel fisheries of Delaware.

Designation.
1890. 1891. 1892,

Bushels. Talne. Bushels. Value. Bushels. Value.

Oysters

;

‘Kent 57, 300 $42, 580 57, 150 $42, 350 51, 560 $39, 551

Newcastle 4, 300 2,850 1. 850 1,300 1,050 940

Total 61, 600 45, 430 50, OUO 43, 650 52, 610 40, 491

Statement by oounlies, apparatus, and species of the yield of the shore fisheries of Delawctre.

Apparatus an<l

species.

Kent. Newcastle.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seiues

:

Ale'ffives 13.000 $335 13,840 $350 13,360 $338 221,200 $3,280 213,600 ,$3,140 193,600 $2,390

Catfish 4,000 200 3,000 180 3,640 182 12,200 790 13,000 785 12,500 745
1 2 600 240 2,000 135

(ifin 325 19^000 240 10^800 248

Perch 18^500 1,155 18,980 1,173 19,410 1,201 5,100 345 5,400 350 5,600 360

1,500 102 1,400 88 1,400 88

Shad 62,300 3,630 52, 955 3,087 42,301 1,706 7,350 304 7,000 300 5,740 310

Squeteague 2,380,000 13,720 862,300 11,510 628,380 11,219

Striped bass 19,100 2,310 18,530 2,255 19,282 2,325 4,700 594 6,700 700 6,400 760

Suckers 3,000 120 3,400 136 2,980 119 2,100 105 1,800 13U 1,800 130

Total 2,528,700 21,945 995,205 19,171 751,753 17,473 254,150 5,580 248,900 5,493 227,040 4,783

Gill net.s .-

Alewives 28,000 685 28,100 720 26,180 685 162,400 2,736 166,000 2,900 151,920 2,518

Catfish 3,400 170 3,500 181 3,700 201 1,700 92 2,080 111 2,060 111

5 400 279 3,500 210
Fi'non 1.50 4 500 135 4^500 135

Perch 12!950 986 14,000 1,074 Alio 1,085 25,300 2,020 25,600 2,048 25,600 2,048

Pike 4,000 244 3,900 237 4,000 247 3,250 218 3,200 216 3,200 216

Shad 113,400 6,480 102,920 6,015 84,510 5,788 1,307,250 42,800 1,1.59,025 43,930 831,992 42,206
in« 3 GUO 108 3,000 100

Striped bass 14,270 2,006 if 960 1,845 13, 475 1,975 26,350 3,255 25,630 3,155 29,580 3,640

sturgeon 306,000 4,400 230,350 3,380 173.910 2,557 995,600 24,950 1,074,450 27,008 877,680 21,953

Suckers 1,600 100 1,800 105 2,000 120 300 15 350 17 350 17

Total 498,420 15,649 410,030 14,079 332,885 13,103 2,522,150 76,086 2,456,315 79,445 1,922,382 72,709

Pound nets and
weirs :

30 1 000 25 1 000 25

500 40 400 32 100 8
7<)0 63 640 220 15

striped bass 2,000 300 1,750 265 520 95

4,400 433 3,790 377 1,840 143

Pyke nets

:

Catfish 5,400 324 6,500 390 7,800 468 16,000 960 13,700 822 11,400 684

Eels 2,400 144 2,700 162 3,200 182 3,900 195 3,500 175 3,100 155

Perch 1,450 77 1,700 89 2,000 104 2,900 145 2,500 125 2,000 106

striped bass 250 33 240 32 280 37 1,000 100 900 90 750 75

250 10 200 8 200 8

Total 9,750 588 11,340 681 13,480 709 23,800 1,400 20,600 1,212 17,250 1,020
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Statement bi/ counties, apparatus, and s2)ecies of the yield of the shore fisheries of Delaware—Continued.

Kent. Kewcastle.

Apparatus and
1890. 1891. 1892 . 1890. 1891. 1892.

siiecies.

Pounds. Value. Pounds.
!
Value.

!

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Cast nets

:

9,300 $560 9,600 $578 9,400 $566
Pots:
Eels 8,500 $519 10,500 $630 10,800 $645

Spears

:

35,000 1,225

Lines

:

Oatiish 1,000
000

50 1,000
600

50 1,000
600

50 4,000 280 4,000 280 4,000 280
30 36 36

15 000 300 15,300
800

300 13,260
600

260
striped bass 500 60 96 84 1,000 120 1,000 120 1,200 144

Total 17,100 446 17,700 482 15,460 430 5,000 400 5,000 400 5,200 424

Miscellaneous

;

645,400
2,560

760,000
5,000

13,000

22,025 602,840
2,400

740,000
1,988

10,000

21,204
240

715,274
2,280

1,049,200

1,778
11,500

25,582
228‘256

Crabs, horseshoe ()G5 647 91S
1.080 450 420
910 700 805

Total 1,425;960 25,536 1,357,2?8 23,241 1,780,032 27,959

Grand total . 4,493,630 65,157 2, 804, .893 58,609 2,939,850 61,698 2,813,600 83,976 2,741,315 87,180 2,182,672 79,581

Sussex. Total.

Apparatus and
species.

1890. 1891. 1892. 1890. 1891. 1892.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

291,100
7,300

13,500

$3,716 288,200
4,403

11,300

$3,088 315,800 .$4,091

185
525,300
23,500
16,300

$7,331
1,325

515,640
21,000
13,900

$7,178
1,135

522,700
20,740
22,800

$6,819
1,112

1,053

'iTO 4'600

20,200Croakers 685 571 918 835 '811

8,000

5,300

100 11,000
5,000

140 11,220 145 34,000
5,300

425 30.000 380 31,020
5,120

393
Lloimders 178 168 5.120 172 178 5,000 168 172
Menhaden 8,000 40 8,000 40 10,000 50 8,000 40 8,000 40 10,000 50

3,800
112,650

6,400

114 3,800
119,400

114 .3,400 102 3,800
136,250

7,900

114 3.800 114 3,400

87,490
7,700

102
6,595
470

6,697
470

62,480
0,300

45,755
174,410

8,095
572

143,780 8,220
558

5,437
553Pike 6,400

55,419

465 7,800
107,098
057, 000

5,096

4,373

3,753 3.544 177.648 9,030 115,374
1,114,900

7,140
16,188

93,796 5,560
15,448Squeteague 2.52,000 4,078 4,229 3,037.600 18,093 802,790

Striped h,a8S 29,300 4,305 19,620 3,003 33,555 4,885 53,100 7,209 44,850 5,958 59,237 7,970
5,100
8,500

285 5,200 260 4,780 249
8,.500 425

1

Total 1,259,448 26,432 785,139 23,492 692,840 22,662 4,042,298 53,957 2,029,244 48,156 1,671,633 44,918

Gill nets:
106,800

0,800

1,299
250

141,000
7,100

1,529
259

136,000 1,482
244

297,200
11,900

4,720
512

335,100
12,660

5,149
551

314,100 4,685
556Cattish 0, 600 12; 360

Croakers 31,400 1,840 23,160 1,190 12,890 648 40,606 2.160 28,560 1,469 16,390 858
Kinotish 1,600 80 960 48 240 12 1,600 80 960 48 240 12
Menhaden 50,000 330 .59,000 380 55,500 355 50,000 330 59,000 380 55,500 355
Mullet 27,600 852 30,600 876 32,400 967 32,600 1,002 35.100 1.011 36,900 1,102

58,200
8,760

196,820

4,092
463

53,915
9,550

3,780
507

60,170 4,455

551
96,450 7,098

925
93,515
16,650

1,382,330

6,902
960

105,880
17,530

1,014,229

7,588
1.014Pike 10;330

97,727

16' 010
1,617,470.Shad 8,439 120^385 7,473

598
6,580 57,719 57,418 54,574

Squeteague 29,300 849 19,930 13,660 412 32,900 957 23,530 706 16,660 512
Striped bass 8,350 1,289 7,480 1,152 8,840 1,346 48,970 6,550 45.070 6.152 51,895 6,961

1,301,600
4,900

29,350
205

1,304,800 30,448 1,051,590
3,950

24,510

3,000
6,500

90 3,500
500

105 1,600
400

48 '907

325 30 24 6,500 325 500 30 400 24

538,130 20,198 477,080 17,927 442,357 17,124 3,558,700 111,933 3,343,425 111,451 2,697,024 102,936

Pound nets and
weirs

;

3 350 17 12,020
2,940

60 11,030
3,095

56 4,550

4,700

47 13,020
3,340

85 12,030
3,195

81

Catfish 4,200 210 136 146 251.) 108 154
Perch 9,400 470 5,650 279 4,795 236 10,100 533 0,290 334 5,015 251

Pike 550 33 500 30 610 37 550 33 500 30 610 37

1,050 31 1,491 80 1,419

160
71 1,050

2,000
900

31 1,491

1,750

80 1,419 71

16 300 265 680 111

900 45 1,500 75 1,170 57 45 1,500 75 1,170 57

Total 19,450 800 24,101 660 22,279 619 23,850 1,239 27,891 1,037 24,119 762
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Statement htj counties, apparatus, and species uf the yield of the shore fisheries of Delaware—Coutinued.

Apparatus and
species.

Sussex. Total.

1890. 1891. 1892. 1890. 1891. 1892.

PouikU,
I

Value. Pounds. Value. rounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Pyke nets

:

'Cattish
Eels

2,000 $100 2,800 $140 21,400
6,300

8,350
1,050
1,650
250

4,800

$1,284
339
502
32

193
10

94

22,200
6,200

11,670
1,001

1,440
200

2.380

$1,312
337
647
61

167

8

59

22.000
6,300

12,430
925

1,430
200

2,570

.$1,292

337
707
50

172

8

67

Perch
Shad
Striped bass

4,(101)

l,0.j0

400

$280
32
60

7,470

1,001
300

433
61
45

8,430
025
400

497
50
60

Other fish

Total

Cast nets:

4,800 94 2,380 59 2,570 67

10,250 466 13,151 698 15.125 814 43,800 2,454 45,091 2,591 45,855 2,633

9,300 560 9,600 578 9,400 566

Pots

:

Eels
Lobsters

Total

Spears :

Eels

Lines:

91, .100

7,200

3,715
300

86,800
8,200

3,440
410

91,420
5,600

3,644
285

99,800
7,200

4,225
360

97,300
8,200

4,070
410

102,220
5,600

4,289
285

98,500 4,075 95,000 3,850 97,020 3,929 107,000 4,585 105,500 4,480 107,820 4,574

120.000 4,560 120,000 4,560 125,600 4,784 120,000 4,560 120,000 4,560 160,600 6,009

5,000
600

31,500
1,500

5,000

330
36
795
180
200

5.000
600

26,300
1,800

8.000

330
36

630
216
320

5,000
600

18,060
1,800

8,300

330
36
404
228
332

:

Squeteague 16,500 495 11,000 330 4,800 144

Tautog

Total

Miscellaneous :

Oysters
clams
Crabs, horseshoe
Crabs, soft
Terraxiins
Turtles

Total

Grand total .

5,000 200 8,000. 320 8, .300 332

21,500 695 19,000 650 13,100 476 43. 600 1,541
!

41,700 1,532 33,700 1,330

102,900
10,040

5,550

1,811

81,200
19,520

5,280
1,854

143,780
18,960

7,790
1,807

748,300
21,600

760,000
108,375
14,800

21,000

28,175
2,067
665

5,970
2,740

1,470

684,040
21,920

740,000
86,250
11,988

18,000

26,484
2,094
617

4,713
2,190
1,260

859,054
21,240

1,049,200

115,475
11,638
19,000

33,372
2,035
918

6,878
2,136

1,295

108,375
9,800
8,000

5,970
1,660
560

86,250
10,000

8,000

4,713
1.740

560

115,475
9,860

7,500

6,878
1,710

490

248,115 15,551 204.970 14,147 295,575 18,675 1,674,075 41,087 1,562,198 37,388 2,075,007 46,634

2, 315, 393 72,783 1,738,441 65,981 1,703,896 69,083 9,622,623 |i 221,910 7,284,649 211,773 6,826,418 210,362

StaUstics of special industries .—The following table show.s the extent of the

wholesale oyster-opening- trade of Seaford, located on the 1STanticoke Eiver, a tributary

of Chesapeake Bay. While the business is small as compared with that in the

adjoining State of Maryland, it is quite important in proportion to the general extent

of the fishing industry of Delaware.

Summary of the oyster-packiny industry of Delaware.

Designatiou.
!

1890, 1891.

4

267
liin, 100

$20, 800
$28, 181
270, 800

$148, 940

174, 444
$184, 704

4
251

$19, 100

$20, 000

$24, 275
228, 600

$125, 7.30

155, 000

$166, 275

Cash cajiital

Oysters utilized bushels..

Opened oysters sold gallons..

The business of preparing fertilizer from king crabs or horseshoe crabs is engaged

in by one firm located in Kent County. Five or six men are regulax-lyemployed in making

the scrap. The extent of this industry is shown for four years in the following table:

Summary of the king-oral) industry of Delaware.

Items. 1889. 1890. 1891. 1892.

200, 000
$700
10(1

$2, 850

190. 000

$665
94

$2, 800

185, 000
$647

97

$2, 900

262, 300
$918
134

$4,020
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A very extensive vliolesale trade in sturgeon, caviar, and sliad is carried on in

Newcastle County by firms wlio purcliase the round fisli directly from the fishermen

and ship the products to the markets. In the case of sturgeon, the fish are dressed

before shipmeiit and caviar is prepared from their roe. The extent and principal

features of this trade for four years are given in the following table. In other parts

of the State the fishermen usually ship their own sturgeon and shad without the

intervention of a wholesale dealer.

Summarif of the ivholesalc sturgeon and shad trade of Delaware.

Items. 1889. 1890. 1891. 1892.

Number of firms 4 5 6 6
Abilue of ])lants $4, 150 $4, 300 $5, 300 $5, 300
Cash ca])ital $8, OUO $8, OUO $10, 000 $10, 000

Number of men employed

:

'White 12 IG
Colored 8 8 9 9

Aniouut of wadies paid $2, ICO $2, 440 .$2, 480 $2, 300
Number of sturgeon handled 3, 900 3, 740 4. o:i5 3,362
AVeight (round) liouuds-

.

663, 00.1 635, 800 085, 900 578, 540
Value to fishermen $16, 080 $17, 8.50 $19, 368 $12, 103

Dressed sturgeon sold pounds.. 370. 500 355, 300 383, 325 313,390
Value as sold $13,400 $12, 8.^0 $13, 920 $11,425

Caviar prepared 105, 000 103, 000 98, 280 59, 140
Value as sold $16, 480 $26, 150 $20, 370 8,565

Number of shad handled 140, 000 190, 000 175, 000 115, 500
A^alue to fishermen $21, 000 $21, 000 $23, 500 $21,550
Value as sold $28, 000 $30, 500 $31, 250 $26, 780

FISHERIES OF MARYLAND.

General importance of the indufitry .—In the items of persons employed, capital

invested, and quantity and value of products, Maryland surpasses all the other States

of this region. The fishing population also exceeds that of any other State, altliough

tlie value of the catch and the investment are less than in Massachusetts.

The large extent of the fisheries of Maryland is due, in great measure, to the

very favorable physical conditions. The State has been computed to have 2,170 miles

of frontage on the ocean, bays, and navigable rivers. The shape of the State is such

that a large part of it is brought into close relation, if not in actual contact, with

waters containing commercial products, and few settlements in any of the tide-water

counties are distant more than 5 or 6 miles from the water. In addition to an exceed-

ingly tortuous cqast line which increases the Avater area, Maryland has jurisdiction

over a large part of Chesapeake Bay—the largest inland body of salt water on the coast

of the United States—and has within its boundaries or on its borders several A’ery im-

portant rivers, chief of which are the Potomac, Sus(][uehanna, Patuxent, and Choptank.

To the foregoing advantageous physical features is added an abundance of resident and

migratory fish, crabs, terrapins, and the most productive oyster beds in the Avorld.

Maryland partakes of the same advantage of proximity to excellent markets

Avhich is enjoyed by the other States of this section. Tlie accessibility of Washington

and Baltimore to steam and sail vessels, and the readiness Avith which the products may
also be sent from the fishing-grounds by rail to these cities, as AA'ell as to the larger

cities to the north and east, are important factors in the development of the fisheries.

As is well known, this State leads all others in the extent of its oyster fishery,

which represents OAmr 81 per cent of the Amine of the fishery products. This, however,

is not the only branch in which the State is preeminent. Tlie crab fishery, the terrapin

fisheiy, the alewife fishery, the catfish fishery, the striped-bass fishery, the AAdiite-perch
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flsliery, the yellow-])erch fishery, ami the pike fishery are all more valuable than in

any other State. The .shad lishery ranks after that of ISlew Jersey in importance,
and the yield of hluefish, eels, menhaden, and srineteague is very large. This State
is noteworthy for having the largest Heel of vessels engaged in the tisberies and the

most extensive oy.ster packing and canning business.

Summarized statistics .—From the following series of tables it will be seen that in

1890 Maryland had a lishing population of 40,452, an invested capital of

products valued at $6,019,105. In the next year the fishery employes numbered 39,944,

the investment was $7,466,718, and the gross receipts of the fishermen were $0,400,759.

The number of persons engaged in ves.sel fisheries in 1891 was 8,342, the number
of shore and boat fishermen was 19,807, and the number of shoresmen was 11,735.

The fishing fleet consisted of 1,627 vessels, having a tonnage of 34,183, valued,

with their outfits, at $1,838,249. The 9,825 boats had a value of $579,488. The
apparatus of capture comprised 536 seines, with a value of $76,780; 733 pound nets,

worth $68,655; 11,970 gill nets, valued at $97,289; 17,902 dredges and tongs, having a

value of $198,920; and. other apparatus to the value of $53,555.

The value of the oyster output in 1891 was $5,295,806. The shad catch rvas

worth $211,575, and the yield of alewdves $131,245. Crabs ranked next to oysters, being

worth $303,716. The fish of which the largest quantity was taken were menhaden,
but these were much less valuable than the shad, alewives, and striped bass.

Persoim employed in the fisheries of Marijland.

How engaged. 1890. 1891.

7,121
19. 590
1,206

12, 475

6, 892
19, 867
1,150

11, 735

Total 10, 452 39, 944

Vessels, boats, apparatus, shore property, ami cash capiUd employed in the fisheries of Maryland.

Designation.

1890. 1891.

Xumber. Value. Xumber. Valiie.

1, 251 $912, 392 1, 225
21,033

$876, 705
22, 072

Outlit °
328. 115 33], 709

354 530, 485 402 570, 150
11, 805 13, 150

54, 208 59, 085

579, 4889,815 575^ 183 9, 825
Apparatus—vessel fisheries :

14 0, 900
115, 992

3, 887

8,450
111, 3742. 700 2 419

439 494 4, 287

68, .330

Apparatus—shore fisheries

;

529 70, 790 521
7338U8

12, 641
74, 730

98, 902
39, 400

11,976

10, 358
97, 289

38, 92410. 485
25 2, 785 23 2,725

3. 123278 3, 151 272
5, 113 4,446 4, 636 4, 013

2 069 2, 272
2, 088 if 952 2, 068

12. 921
10. 509

12, 433 68,810
2. 3871, 439 1,503 2,498

2, 446, 327
2, 107, 455

2. 407, 800

2, 269, 520

7, 649, 904 7,406,718
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Products of the fisheries of Maryland.

Species.

1890. 1891.

Species.

1890. 1891.

Pounds. V.alue. Pounds. Value

.

Pounds. Value. Pounds. Value.

Alewives
Butter-tisli

19, 7GG, 994
80, 226

$143, 793
738

17,418, 850
31, 955

$131, 245
785

Si)ots a n d
croakers . .

.

272, 505 $11,986 273, 283 .$12, 119

Bhietisli 400. 100 21, 266 516.304 22. 761 Sijneteaffue . 687, 173 24, 081 750, 465 25, 902
Carp 26, 920 G57 27, 028 780 striped bass. 1, 365, 928 105, 759 1. 204, 093 97, 770
Catfish 1, 327, 552 40, 675 1, 296, 752 45, 502 Stuvoeou . .

.

99, 932 3,313 72,445 2, 343
Eels 791. 282 33, 005 792, 044 32,919 Suckers 293, 667 7. 714 285, 238 7, 533
E'ounders 32, 378 970 33. 443 1,008

1

( )ther fish. .

.

449, 463 14,899 438, 683 14, 561
Menhaden 27, 909. 556 57, 180 30,952, 120 65, 307 Crab.s, hard . 2, 388, 099 31,723 2. 776, 898 37, 460
^Iiillet 101, 300 2, 901 101, 540 2, 974 Crabs, soft.. 4, 056, 110 228, 690 4, 828, 872 266, 256
Perch, white. .

.

1,150, 296 58, 898 1, 109. 273 57, 038 Crawfish 6, 250 562 7, 350 695
PercJi, yellow.. 1, 369, 551 46, 981 1. 385, 352 48, 040 Sliriinp 7, 556 3. 720 8, 044 3, 960
Pike 576, 557

]23, 320
5G8. 264 35 261 73. 150, 609

148, 800
4, 854, 746

8, 400
69, 615, 400

147, 760
5, 295, 860

8, 226Sea bass 4, 900 113, 370 4, 544 Q ua hogs
Terra] lius ..Shad 7, 127, 480 242, 909 0, 224. 873 211,575 87, 701 21, 852 89, 780 22, 333

Slieepshead
Spanish mack-

3, 430 426 3,185 396 Turtles 3, 980 227 4, UCO 231

erel 28, 195 3, 758 44. 837 5,369 Total.. 143, 905, 576 6, 019. 165 141,177, 827 6, 460, 759

A better ooiiceptiou of the quautities of certain products taken in this State may
be obtained from the following- table, in which the units of measure given correspond

with those usirally adopted in commerce:

I’roducts.
Quantity.

1890. 1891.

Crabs, hard number..
Crabs, soft do
Crawtish do
Oysters :. bushels-.
Clams do
Terrapins number.

.

7, 014, 297
12, 108, 330

75, COO

10, 450, 087

18, COO
43, 850

8, 330, 694

14, 486, 616

88, 201

9, 945, 058
18, 470
44. 890

Extent of the fisheries in each counti/.—The detailed statistics given in the follow-

ing tables show the importance and principal phases of the tishing industry in each

county in Maryland having commercial fisheries. The data relate to the years 1890

and 1891. There are 10 counties in the State bordering on important bodies of water.

One of these, Worcester, abuts on the ocean; the others are on Chesapeake Bay and

the rivers already mentioned. The District of Columbia will be considered as a part

of Maryland and will be included in the tables for that State.

Each of 11 counties of Maryland has over 1,000 persons engaged in the fishing

industry. Baltimore County, owing to its extensive vessel fishery and oyster houses,

has the largest nnmber of fishery employes; in 1890 there were 12,153 and in 1891

11,052. Ao other comity in the United States has so large a number of persons

engaged in this industry, and only three States besides Maryland, viz, Massachusetts,

Virginia, and ISTew York, have such a numerous fishing population. Somerset County
has a larger number of persons engaged in actual fishing than Baltimore, and in this

respect surpasses any other single county in the, United States with the probable

exception of Essex County, Massachusetts. Dorchester, Talbot, Anne Arundel, St.

Mary, and Wicomico counties also have a relatively large fishing population.

Baltimore County has the same iiroininence in the amount of its fishery im-est-

ment that it holds as regards the persons employed. Of the $4,357,488 credited to

that county, however, $3,752,001 represented the shore industries, and only $005,487

the fisheries proper. The aggregate investment in Somerset County was $1,221,009,

of which $878,039 was directly devoted to fishing iiroperty. While Baltimore. County

had 387 vessels employed in the fisheries, Somerset County had 578, a much larger

number than is found in any other county in the country. The other counties referred

to as having the largest number of fishermen also have the largest investments.
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After Somerset comes Dorchester with 1590,540, Anne Arnnclel Avith $223,218, Talbot

with $271,899, Wicomico with .$141,12(>, and St. Mary AA’ith $121,000.

More than one-third the valne of the products of the flsheries of Main land in

1891 represented the operations of the fishermen of Somerset County, Avhose receipts

were 12,342,419. Of this sum, $2,099,352 is to be credited to oysters, and more than

half the remainder, or $177,209, to crabs, in both of which products this county excels

all others. iSText to Somerset in the value of its fisheries is Dorchester County, $913,528

accruing to its fishermen in 1891, of Avhich $825,982 was from the sale of oysters.

iSTumerous other counties have very valuable fisheries, as will be seen from the

table. Those haAung x)roducts valued at over $200,000 in 1891 Avere Baltimore Avith

$637,312, Talbot with $395,140, Anne Arundel with $394,847, St. Mary with $368,469,

Wicomico with $293,880, Queen Anne with $247,529, Calvert with $203,684, and Kent
with $2( 0,044.

Besides oysters and crabs, which are taken in largest quantities in Somerset

County, the counties ranking first in the value of other important ijroducts are as

follows : Harford, alewives and shad; Somerset, menhaden; Baltimore, striped bass;

Worcester, squeteague; Kent, white perch and yelloAV perch
;
Talbot, terrapin.

Staiement hi/ counties of the luimbe)' of persons eniploi/eil in the fisheries of Manjland.

Counties*

Id vessel
fisheries.

On transpovlino
vessels.

In sliore
fisheries.

On sliore, in
fiictories, etc.

Total.

1890. 1891. 1890. 1891. 1890. 1891. 1890. 1891. 1890. 1891.

Anne Arundel 193 215 83 78 1,832 1,921 428
1

410 2,536 2. 624

Baltimore 2, 390 2,015 -132 552 595 60S 8,730 : 7,877 12, 153 11,052
100 130 96 84 1J13 • 1, 109 i 1,309 1, 383

348 328 13 [ 13 361 341
803 783 888 868

4 480 488 490 488 ^

Dorchester 1,301 1, 309 186 198 2,228 2, 182 789 I 745 4, 504 4,434
868 900 135 1 215 1, 003 1, 121

Kent 29 11 73 87 840 910 10 10 952 1,024
200 143 , 206 143

12 12 44 846 1,025 1 902 1, 082
58 85 70 74 1,888 2, 007- 1 2, 010 2, 166

Somerset 2, 708 2, 862 217 266 3, 0.59 3,015 1,488
1

1,013 7, 532 7,756
Talbot 106 158 11 11 2, 327 2, 335 710 1 032 3, 220 3,136
"Wiconiico 97 88 39 46 1,330 1,285 75

1
135 1,547 1, 554

7 7 054 586 661 593
11 9 101 170 1 172 179

Total 7. 121 6. 892 1,260 1,450 19, 590 19, 867 12,475 , 11,735 40,452 39, 944

Statement hy counties of the vessels, boats, apparatus, shore property, and cash capital employed in the

fisheries of ifarylaud.

Caroline. Cecil. Charles.

Designation. 1899. 1891, 1890. 1891. 1890. 1891,

Xo. Value No. Value. No. Yaliie. No. Yalue. No. A^alue, Xo. Value.

1 $1,000
Tonnage 26

145
Boat.s 208 $3. 029 197 00CO 346 $11,782 317 $11, 141 280 12.570 276 $12, 040
Apparatus—sliore fish-

eries t

Seines 27 2, 580 29 2,775 27 4, 870 25 4, 750 5 1,350 5 1,300
Pound nets 31 2, 170 24 1, 560 161 12,885 127 10, 170 90 9. 050 87 9.725
G-ill nets 1, 940 9. 370 1,785 8, 755 389 11. 116 :i84 10, 390 123 8, 597 123 8,465
Fvke nets 237 2, 214 239 2, 374 2, 836 5, 732 2, 923

8 1, 000 8 1 000
Weirs 23 345 375 31 205 30 200

.

37 20 00 38 35
188 096 192 1 0“K)

30 32 13 11
6, 900 7, 000 18,700 18, 000 5, 500 5, 465
4, 500 4.’ 500 .... .

1

31, 145. 30, 222 66, 340 61,331 40 159 38, 061
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Slaiement by counties of the vessels, boats, apparatus, shore p>ropert\j, and cash capital employed in the

fisheries of Maryland—Continued.

Designation.

Anne Arundel. Baltimore. Calvert.

1S90. 1891. 1890. 1891. 1890. 1891.

ISTo. Value. No. Value. So. Value. So. Value. So. Value. So. Value.

Vessels fishing 55 $28, 840 66 $35, 405 279 S278, 813 235 $228, 645 21 $20, 650 28 $28, 150
459 502 8. 937 7,591 345 487

Outlit.' 6, 135 105 944 86, 352 3, 815 3 785
Vessels transporting 31 32; 785 28 27, 050 123 201. 875 152 219, 675 25 51, 650 22 . 49,175

492 4 891 5. 742 933 894

2, 555 2, 233 14. 614 16 899 3. 870
Jlo.ats 814 49] 850 874 52, 890 245 9, 551 255 9, 750 547 27. 033 586 2l', 006
Apx^‘"iratns—vessel fish*

cries:
9 3, 500 5 2, 150

Dredges and scrapes . -

,

20 750 14 550 556 25i 020 470 2li 150 26 1,040 38 1,235
130 1, 300 1,750 20 200 25 250

Ai)x>aratns—shore lish-

cries

:

Seines 23 1,495 24 1.560 69 11,970 72 12, 505 15 1, 050 16 1. 120
Pound nets 45 4.950 , 44 4,840 13 1, 240 15 1, 420 16 2, 400 18 2, 700
Gill nets 76 266 72 252 28 273 33 303 152 532 158 553

20 360 90 390 1 066 5, 979 1. 781 6, 113-

20 160 21 165
320 320 343 343 155 122 167 134

430 440 30 32 50 50
129 045

1

126 630 43 1, 290 210
1. 697 10, 182

1

1,782 10, 692 931 9, 310 1, 052 10, 520
80

!
88 185 194 6

38,347 36. 844 2, 064, 426 2, 033,001 689 736
40,500 40, 500 1’ 899! 000 1. 719. (M)0

'

219. 796 223. 21 fi 4 62‘>. 702 4. 357. 488 123. 585 128,962

Dorchester. Harford. Kent.

Designation. 18S0. 1891. 1890. 1891. 1890. 1891.

No. Value. So. Valne. So. Value. So. Value. Value. So. \ alue.

298 $150, 388 299 .fti.yi. 1.50 3 $2, 600 9 $1, 075

3, 069 3. 09 95 si

Cl 387 64 762 1. 050 352
42 92, 125 45 98 100 32 15, 350 40 20, 350

1,819 1, 98 >

. ...

471 637
10 175 10,735 3, 714 3,873

Bo.ats 1, 376 72, 779 1,312 70, 517 218 $8, 705 230 $9, 295 682 26, 269 624 27, 859
Apparatus—vessel lish-

eries

:

2 1 100
CIO 27, 218 012 26, 671 6 395 2 125
72 589 823 2 12

Apiiaratus—shore fish-

eries

:

'

Seines 51 4, 335 46 4,140 15 15, 320 16 14, 200 23 2, 310 22 2, 170

127 108 5, 400 3, 770 3,940
Gill nets 2, 750 ;

11,410 2,425 9, 740 217 6, 536 296 8, 860 338 4, 740 336 4, 590

Dyke nets
'

1,700
1

7,994 1,470 6, 053 1,230 4,325 1,140 4,010 214 3,968 211 3, 856
1 17 1,785 15 1,725

87 1, 310 85 1, 285 4 50 4 47

Pots 1,440 1^296 1, 125 1, 013 430 473 415 456 68 82 90 110
245 307 55 53 38 39

360 1 935 365 1 950
1,425 7, 125 1 . 335 3, 435 797 4, 305

675 48 48

56, 965 57, 450 28. 824 28, 532 10, 396 10, 440

78i 350 77! 400 4, 800 4, 800
'

Total
1
594,556

1

66, 023 67, 131 83,015 87, 991
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Statement hij counties of the vessels, boats, apparatus, shore propcrUj, and cash capital enqdoyed in the

fisheries of Alaryland—Continued.

Prince George. Queen Anne. St. M.ary.

Desiguatioii. 1890. 1 1891. 1890. 1891. 1890. 1891.

No. Value. 1

i

No. Value. No. Value. No. Value. No. Value. No. Value.

i 1 $1, 000 1 $1. 000 11 $5, 925 10 $13,225
1 23 23 128 229

550 1, 685 2 490
17 10,850 18 14, 400 19 26, 000 21 23, 650

280 329 532 530

2 182 2, 336 2. 543 2, 742
Eo.ats 81 $2, 065 76 $1, 640 504 20, 348 594 31,844 931 48, 379 1. 001 5l! 924
Apiiaratus—vessel fish-

eries:
1 GOO 1 600

1 99 933 32

3 20
Apparatus—shore tisli-

eries ;

Seines 18 3,000 17 1,360 26 3, 620 24 3,495 19 1,455 18 1, 380
Pound nets 7 700 : C 600 11 960 9 710 56 9, 950 59 10,450
Gill nets 111 479 1 no 470 373 1,985 335 1,795 137 499 144 556

52 863 74 1, 435
9 9 15 1

158 160 157 90 210 105
70 82 32 74

180
j 40 40

54 37 1, 025
827 4. 135 1 013 1 . 30.5 9^ 090 1, 461 lU, 390

90 90 43 70 90 90

475 3,471 3, 829 1,589 1,618
li300 i, 300

6. 925 1 4, 717 58, 164 68, 705 1 109,863
1

121, 060

I

Somerset. Talbot. "Wicomico.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. No. Value. Ko. Value. No.
1

Value. No. Value.

Vessels lishiug 522 $387, 676 518 $383,805 43 $19, 900 41 $18, 875 15 $15. 425 13 $14, 225
8.280 8, 332 1 37-L 377 343 305

133, 780
1

153, 453 8, 360 8 310 5 299 4 815
Vessels transporting 49 80! 800 60 91, 150 o ', 200 3 5^ 200 8 16, 700 10 19, 500

1, 823 2. 005 im 10 332 ' 384
11 250

1

13 822 GOO 590 03.5 o iQ5
Boats 1,482 150. 125 1,457

!
149. 460 1,098 74, 440 1,115 72, 685 535 37, 140 ! 513 35, 573

Apparatus—vessel lish-
1

ieries :
1

1

4 2, 800 1 4, GOO 1

'

Dredges and scrapes. .

.

1,281 54, 980 il, 134
1

54. 866 SS 3, 760 83 3,680 41 1 1, 890 34 1.742
208 1,713 1 1.344 ) o 18 i

Apparatus— shore tish-

1

172

eries :

Seines 13 1, 100
1

n 950 41 6, 355 47 7, 755 33 3, 270 1 28 2,765
Pound nets 38 2, 850 1

21 1,365 86 8, OOO 78 8, 580 63 4,725 59 4, 720
Gill nets 1, 885 9, 425 1,625 8,125 2, 136 20, 500 2, 286 22, 272 1,010 G, 255 900 5, 500
Fyhe nets 1,172 2,480 1, 179 2, 595 00' 2. 614 579 2,888 726 2,791 708 2, 867
Weirs 28 356 28 350 2''

248 19 216 36 380 36 380
I’ots 1, 075 967 940 846 325 293 310 287 362 348 290 272

225 231 348 433 371 367
Dredges and scrapes. . 987 3, 437 991 3, 449 325 1,910 332 1, 985 190 1, 140 210 1, 260
Tongs 2, 247 7,932 2,249 7, 038 1, 87i 9,37 ) 1,890 9,450 975 5, 850 945 5, 670

260 290 513 515 335 375
148, 257 151. 780 57 880 13 100 18 fiOf)

191' 2.50 48 ‘>2U i6’ 21)6 is! 500 20! 000
’

Total 1. 176, 709 1 . 221 . 669 269 191 271 899 130. 554 141, 126
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Statement hi/ counties of the vessels, boats, apparatus, shore propertij, and cash capital eniploi/ed in the

fisheries of Maryland—Coutinued.

Desigcatiou.

Worcester. District of Columbia. Total.

1890. 1891. 1890. 1891. 1890. 1891.

Xo. Value. JSlo. Value. J7o. Value. No. Value. No. Value. No; A'alue.

8 $1. 175 3 $1, 150 1,251 $912, 392 1 225 $.876, 705
21 2C 22. 074 21, 072

Outlit.'’! 85 328 115 9m TOP

4 $2, 150 3 $1, 900 354 536, 485 402 570! 150
G1 11, 805 13, 151

525 495 54 208 59 685
Boats 367 12, 683 322 10, 301 71 2,435 70 2, 715 9,815 575, 183 9.825 579, 488
Ax>paratus—vessel lish-

eries

:

14 6 900 15 8 450
2, 700 115, 992 2, 419 111 374......

' 70 7 70 439 3^ 887 494 4,287
Apparatus—shore fish-

eries

:

Seines 116 4, 535 115 4. 430 8 2, 175 6 1,675 529 70, 790 521 68, 330
13 1, 325 23 2, 475 808 74. 730 733 68 655

Gill nets 928 4, 384 921 4,288 45 2, 475 43 2, 375 12, 641 98, 902 11,976 97, 289
25 80 32 111 10, 485 39, 400 10, 358 38 924

25 2, 785 23
' 13 52 00 278 3,151 272 3A23
GOO 300 580 290 5, 113 446 4, 630 4, 013

34 32 2, 069 2 97*:>

2.088 ll’ 952 2, 068 10^ 509
276 1. 380 205 1, 025 12, 433 68’ 810 12, 921

13 13 2! 387 2, 498
11, 596 10, 067 045 635 2, 467 800 2 446 327'

3, 000 2, 400 2, 269, 520 2. 107, 455

39, 387 34, 322 11, 730 12, 270 7, 649, 904 7, 466,718

Statement Inj counties and species of the yield of the fisheries of Maryland.

Species.

Somerset. Talbot. "Wicoinico.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Alewives
Blueflsh
Catfish
Eels
Menhaden
^rnllp.t,

377,000
30.200
35.200
70,010

12,544,600
16,300
33,1.50

33.500
11.400
1,320

273.434
1.150

67,450
114,500
58,210
2,680

6,900

26,600
27,227,564

38.400
483,334

2,498,536
12.500
2,300

$1,883
1,026
1,-543

2,780
25,950

326
1,326

1,005
084
40

9,366
130

2,729
4,232

3,053
130
242

1,064

1,755,730

2 R«n

331,500
37,200
34,420
62,010

15,481,100
15.900
30,930
32.940

5,840
1,260

267,975
1,020

67,830
' 111,560

60.900
2,700

5,000
26,660

29,660,974

2i 520

$1,056
1.192
1,489
2,458

30,578
324

1,237
1,039
351
38

8,995
115

2,760

4,037

3.193
80

202
1,064

2,099,352

1,614

8,375
168,894

3,240
136

715,680
59, 600
96 900
48,960
98,200

$4,208
2,980

2,521
1,732
230

635,564
53,400

106,000
44,775
91,100

$3,832
2,658
2.796

1,631
209

1,788,300
34,600

214,090
84,070

$8,741
1,712
8,158

3,318

1,675,360
31,950
198,763
111,220

$8,179
1,577

7,544

4,458

Perch, u’hite.

.

Perch, yellow -

Pike..'.

64,850
106,810

7,892

2,519

3,039
463

63,305
103,964
11,664

2,463

2,983
690

g’o'o'es

62,076
15,850

4,305

2,177
954

74.885
. 05,645

-14; 370

3,936
2,295
865

Shad
Sheepsliead . .

.

Spots and
croakers

Squeteague . .

.

Striped bass .

.

StuTgeon
Suckers
Other fish

Oysters
clams (qua-

917,791 31,467 656,166 22,497 715,874 24,924 621,744 21,-517

32,875
39,055

123,,550

16,400
43,130
39,050

4,695,355

1,305
1,902

7,571
820

1,179

1,633

301,855

23,600
29,940

110,966
9,400

49,5.50

30.989

4,571,000

944
1,440

6,637
478

1,364
1,636

326,492

19.900
14,160
94,964
18,192
45,600
47,765

3,140,795

955
638

7,092
733

1,094
1,640

201,908

27,188
14,350
86,500
11,785
43,560
49.134

2,769,830

1,355
642

6,413
497

1,053

1,692
198,706

Crab^, iiard . .

.

Crabs, soft
Terrapins
Tnr+.lp

. 7,250 558,334
149,913 1 2,814,885

2,500
1

16,200

127
1

2,470

225,134
166,733
17,500

3,377
5,002

5,250

291,833
208,433
19,200

4,377

6,253

5,760

72,133
366,734

0,800

1.082

16,,503

1,980

108,433
648,567

7,800

1,626

29,185
2,340

Total . .

.

43,966,238 1,975,909 49,651.128

1

2,342,419 7,515,465 379,053 7,116,849 395,140 6,822,868 287,914 6,561,084 293,880
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Statement hi/ counties and species of the yield of the fisheries of Maryland—Continued.

Species.

Anne -Arundel. Baltimore.
j

Calvert.

1890. 1891. 1890. 1891. 1 1890. 1891.

Pounds. Yalue. Pounds. Yalue. Pounds. Value. Pounds.
1

’i'alue. Pounds Value. Pounds. Value.

Alewives
Bluefish
Cattish

571,800
51.200
9,170

32,100
25,000
27.200
35,010
5,940

110,025

$4;548
2,500
292

1,280
90

1,470
1,345
421

5,967

545,900
72,500

9,050
33,840
23,600
26,990
37,160
6,056

122,500

$4,485
3.425

284
1,334

86
1,462

1,410
428

6,344

375,350
9,920

128.950

52,850
9,210,000
148,173
226,480
138,534
78,106

$2,389
496

5,708
2,211

17,687
8,099
6,959
8,693

3,311

392.400
10,100

135,970
.59,945

7,576,000
151,253
244.400
142.945
80,164

$2, 550
503

6 015
2,495

17,783
8,290
7,424

8,974
3,406

460,000
50,400
42,857

$3,680
2,466

1,500

322,800
64,200
40,570

$2,820
2,924
1,420

iMeiihaden
Pei’ch, white.

-

Perch, yellow,
i^ike

766 500
34.650
27,465

1,755
1,874
973

727.500
35,780
31,170

1,675
1.799

1,112

Shad
Spanish mack-

48,517

9,500

5.000
9.000

29,460

1,855

1,330

250
450

2,837

57,463

10,200

6,000

10,700
29,927

2,096

1,944

300
535

2,692

Spots and
croaker.s

Squeteague . .

.

Stri|)ed bass .

.

27,580

1, UUO
53,520

1,653
50

5,171

28,470
1,600

54,930

1,701

80
5,328

12,0.50

6.910

189.152
5,200

39,600
7,536,172

30.000
38.000

7,556

18r233Tbo¥

365
346

14,499
130

1,042

590,031
450

4,275

3,720

11,600

5,65U
192,210

6,000

40.640
5,369,:i22

31,200
40, .360

8,044

351
283

14,716
150

1,070
554.231

•468

4,641
3,960

637,312“

Other fish

Oysters
Crabs, liard. .

.

Crabs, soft

32,285
0,420.659
955,333
189,533

972
379,506
11,264
19,620

32,400

4,307,835
897,333

177,000

982
337,830
10.708
18,900

27,175
2,530,640

8,265
2,840

810
168.353

97

342

30,010
2,248,960

9,165
3,200

920
182,977

110
360

Total.... 430,217 394,847 2037C^8,553.475 6,377,164 670,411 14,498,203 4,052,269
I

188,.572 3,634,245

Species.

Caroline. Cecil.
1

Charles.

1890. 1891.
_ .

I

1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value.

1

Pounds. Value. Pounds.
1

Value. Pounds. Value. Pounds. Value.

Alewives 498,680 $4,241 384,100 $3,289 5,104,750 $24,156 4,021,870
^

$20,115 1,002,413
1,125

25,900
5,7.50

26,600
16,200

$11,096
75

785
212

1,379
689

993,645
1,280

28,325
6,790

25,093
10,750

$10,025
70

883
248

1,273
742

Catfish
Eels
Perch, srhitc...

Perch, yellow.
Pike

66,803
20,150
29,100
63,835
17,767

520,130

2,493
806

1,473
2,415

1,066

17,818

61,485
19,835
2.5,520

50,295
17,645

419,302

2,280
793

1,303
1.878

1,000

14,419

152,240
107,615
118,685
306,090
148,514

1,194,753

700

5,644

4,864
6,165
8,849

9,473

37,863

35

143,210
100,561
110,320
283,890
135,121

1.042,209

540

5,334
4,642
5;730

8,192
8,622

Shad
Spot s a u d
croakers

33,098

27

686,379

1,500
2.355

120,792
60,000
4,750
8,210

485,.520

86,500
600

2,630,594

19,382

75
150

8,997

1,500
155
306

28,410
675
334

74,220

625,440

1,475

2,360
112,666
45,000
2,760
7,103

381,626
96,800

630

15,920

73
148

7,829
1,140
100
213

27,849
726
357

67,GoF

striped bass. .

.

34,669 2,381 37,133 2,546 77,480 5,423 65,650 4,635

Suckers
other lish

18,780
26,855

538
790

24,100
28,600

695
839

60,560
50,370

1,603

1,511

52,080
45,445

1,339

1,361

Terrapins

Total . .

.

h2t)6.775 34,021 I'dlOyoiS’ ”29,102 7,321,757 Tosisso 670i]M% 93,09.5 2,348,343

Species

Dorchester. Harford. Kent.

1890. 1891. 1890. 1891. 1890. 1891,

Pounds. A"alue. Pounds. Value.
1

Pounds. Value. Pounds. A'alue. Pounds. Value. Pounds. Value.

Alewives .*

Bluefish
Cattish
Eels
Menhaden
Perch, white.

.

Perch, yellow .

Pike
Shad
Spanish mack-

763,265
21,210

100,738
65,700

173,600
59.325

85,808
28,790

440,548

$3,922
851

3,339

2,931
626

2,970
2,798
1,570

15,336

712,220
20,760
99,696
62,740

4,898,320
52,150
76.125

27,485
445,865

$3,669
913

3,361
2,510

10,443
2.590

2,611

1,519
15,309

4,809,700

105,616
97,500

$49,904

3,750

3,953

4,039,300

94,744
99,270

$43,004

3,479
4,018

622,100
44,900

179,792
40,830

$4,042
1,715

5,859

1,324

076,525
42,987

163,095
39,350

$4,955
1,696

5,434
1,172

96,666
97,286
.57,785

1,143,394

5,060

3,405
4,045

42,352

82,204
102,733
.52,786

956,431

4,327

3,790
3,754

35,320

159,000
170,363
71,100

360,024

10,095

7,400
3,280

65,275

9,352

8,2.35

5,081

12,843

1.320

360
164

4,869

173.444
181,064
70,010

320,873

8,387

6,500

3,110

54,775

10,658
8,245
5,277

11,548

1,120

317
155

4,170

Spots and
croakers

S(]uetea^ue . .

.

Striped bass .

.

Sturgeon

36,300
20,54o
58,125
2,060

44,204
51,090

11,000,987

290,100
633,500

1,798
754

4,322
130

1,094
1,423

711,180

4,351
19,005

5,490

33,800
18,335
57,485
2,960

43,033
50.831

11,563,622
483,400
760,167
17,400

1,672
687

4,265
148

1,090
1,478

825,982
7,250

22,805
5,220

73,379 6,505 61,577 5,473

Suckers
Other tish

Oysters
Crabs, hard . .

.

Crabs, sott

47,927
35,445

1,255

1,064

41,755
33,884

1.100

1,024

;

9,030
30,905

1.670,984

43,300

233
1,160

121,738
6'22

8,950
30,330

1,675,100
27,500

228
1,081

143,5.38

450

Terrapius
[

18,:i00
i

1

Total . . .13,901,398 783,899 19,420,394
,

913,528 6,564,698 121,299 5,564,884 105,289 3,494,378 ’ 178,917 .3,482,000 200,044
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Statement by counties and species of the yield of the fisheries of Maryland—Coutiuued.

Species.

Alewives
Bluefisli
Catlisli

Eels
Menhaden
Perch, white .

.

Perch, yellow ,

Pike
Shad
Sheepshead . .

.

Spanish mack-
erel

Spots and
croakers

Squeteague . .

.

Striped bass. .

.

Suckers
Other fish

Oysters
Crabs, hard
Crabs, soft
Crawfish
Terrapins
Turtle

Prince George.

1830.

Pounds. V.alue.

320,146

86,270

0,417

5,725

92,533

$2,831

3,135

565
229

2,851

5,010 515

17,940

6,250

486

562

Total....
I

543,891
I

11,174

1891.

Pounds, yalue

265,581

83,340

11,610
5,200

54,391

6,131

15,230

7,350

448,833

$2,515

2,878

568
210

1,975

565

695

Queen Anne.

1890.

Pounds. Value

245.610

27,330
62,700
45,450

4,200,000
106,000

100,070
18,960
50,610

6,050

2,700
156,210

866
26,550

2,859,150
90,500
9,834

29,401

1,680

9,801 18,040,271

$2,559
1,340

1,886

1,880
8,750

5,958
3,960

1,403

2,346

237
147

14,717
13

691
165,168

1,280

590

4,408
100

1891.

Pounds. Value.

208,

25,

62,

34,

1 , 200 ,

88
,

123,

20
,

01
,

5,220

3,700
114,290

1,330
20.-435

2,571,625
169,000
18.500

26.590
1,590

$2,148
1,242

1,880
1,668

2,500
4,770
5.075

1,S57

2,823

208
268

11,198
20

537
204,374

2,070
1,110

3,986
95

St. Mary.

1890.

Pounds. Value

1.105,000
106.675

28,000
6,300

741,656

39,889
15,588

202,100
2,280

8,600

45,200
233,605
107,070

45, 752
4,189,598

63,500
150,400

217,433 4,755,848 247,529 |7, 091,273 324,820

$7,587
5,255
670
253

1,552

2,149
547

6.597

296

1,797

7,308
8,082

1,618

265,826
675

13,440

Pounds. Value.

1,306,300
136,542
39,208
8,520

749,500
43,883
19,372

230,200
2,165

20,250

50,450
240,410
105,788

48,908

3,689,511
68,900

157,760

6,917,667

$9,766
5,953
912
341

1,561

2,426
687

8, 555
281

2.305

1,977

7,614
8,115

1,088
301,465

715
14,108

368,469

IVorcester.

Species.

Alewives
lilueflsh

Catfish
Eels
Menliadeu
Mullet
Perch, white ..

Perch, yellow .

Pike
Sea bass
Shad
Sheepshead . .

.

Spanish mack-
erel

Spots and
croakers

Squeteague . .

.

Striped bass .

.

Sturgeon
Suckers
Other fish

Oysters
clams ( q u a -

hogs)
Crabs, hard . .

.

Crabs, soft
Crawfish
Shrimp
Terrapins
Turtles

1890. 1891.

Pounds. Value. !
Pounds. Value.

442,800
23.000
19,913

79,200
210,000
85.000

110.831
7,820

.54,025

122,000
51,800

$3,871
690
751

3,876
540

2,575

3,959
216

1,983
4,860
2,371

10,500
240,000
205,112

5,720
28,285

1,333.185

110,400
40,000

425
8,450

9,050

143
905

165,032

5,.520
600

2,600 1,890

441,900
20,000
21,374

72,808
205,000
85,-640

109,595
7,680

58,985
112,110
49.,521

10,610
308,750

108,375

5, 520
31.040

806,001

126.240

35,000

1,960

$3,802
600
805

3,518
472

2,050
3.959
216

2,164
4,506

2,383

434
10,013

9,510

138
995

93,070

6,012

District of Columbia,

1890. 1891.

Pounds. Value. Pounds, Value.

474,400

7.1.50

5,135
3,425

229,462

$4,135

214

2VO
140

6,260

465,485

11,050

4,250
3,120

213,200

$4,435

341

241
131

5,370

7,350
!

675

1,000

7,050

35
279

Total... 13,082,191
j

217,707 2,618,109 ;147,80: 734,972 I 12,013

5,390
I

485

1,600
3,470

54
159

707,565 11,216

Total fur State.

1890. 1891.

Puuiuls. Value. Pounds. Value.

19,760,994 $143,793 17.418.850 $131,245
460,160 21, 160 516,364 22,701

1,327,502 40,675 1,296,752 45,502
791,282 33,005 792,044 32,919

27,969.556 57,180 30,952,120 65,307
101,300 2,901 101,540 2,974

1,150,296 58,898 1,109,273 57,038
1,369„551 46,981 1,385,352 48,040
576,557 35,836 563,264 35,261
123,320 4,900 113,370 4,544

7,127,486 242,909 6,224,873 211,575
3,430 426 3,185 396

28,195 3,758 44,837 5,369

272,,505 11,986 273,283 12,119

687, 173 24,651 750,465 25,902

1,365,928 105,759 1,264,693 97,770
99,932 3,313 72,445 2,343

293.667 7,714 285,238 7,533
541,587 17,394 531,709 17,134

73,150,609 4,854,7406 69,015,406 5,295,866

148,800 8,400 147,760 8,226

2,388,099 31,723 2,776,868 37,460
4.056,110 228,690 4,828,872 266,250

6,250 562 7,350 695
7.556 3,720 8,044 3,96)

87,701 21,852 89,780 22,333

3,980 227 4,060 231

143,905,576 6,019,165 141,177,827 .6,460,759
1
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The lyroducis taheii by each apparatuH .—In the vessel fislieries of Maryland the

only products obtained are oysters and menhaden. The yield of these in each comity

in 1890 and 1891 is shown in the following table. The use of vessels in the oyster

fishery is observed in 10 counties, and menhaden are thus taken in 4 counties. The
results of the vessel fisheries in 1891 were 4,814,114 bushels of oysters, valued at

$2,615,840, and 28,816.000 i)onnds of menhaden, wmrth $60,533.

The results of the shore and boat fisheries with reference to the apparatus used

are given in great detail for each county in the second table. In 1891 this branch

yielded $3,784,386, of which oysters represented $2,680,026. The most important

apparatus used in the capture of fish i>roper were seines, which took 14,312,398 pounds,

valued at $265,443; alewives, shad, and striped bass constitute the iirincipal part of

the catch. Seines are most prominent in Harford, Baltimoie, Worcester, and Cecil

counties. Gill nets rank next to seines in the value of the output, although in the

cpiautity of products taken pound nets are second. The gill-net catch was 8,447,291

pounds, valued at $211,291; more than half this amount represented shad. This form

of apparatus is especially important in Cecil, Harford, Kent, and Talbot counties.

The pound-net catch in 1891 was 8,458,299, worth $153,471. The fish thus taken

having the greatest value are alewives, shad, and striped bass. St. Mary and Cecil

counties excel all others in the value, of their ponnd-uet fishery. Of other prominent

kinds of apparatus, fyke nets are o-edited with a catch of 1,546,864 pounds, valued

at $60,549; lines, 970,135 pounds, valued at $35,271; pots, 389,740 pounds, valued at

$16,030; w^eirs, 416,891 pounds, valued at $11,952, and trammel nets, 123,996 pounds,

valued at $5,797. Under the head of miscellaneous apparatus are included all prod-

ucts except fish, although some of these, crabs and terrapins, for instance, are taken

with appliances that are also employed in the cai^ture of fish.

Statement by counties and species of the yield of the vessel fisheries of Maryland.

Counties.

Menhaden. Oysters. Total value.

1890. 1891. 1890. 1891.

1890. 1891.
Pound.s. Value. Pouml.8. Value. Bushels. Value. Bushels. Value.

125, 012
1,076, 596

61, 060

1, 084, 291

10, 737

.$63, 356
590, 031

36, 348

488, 0.57

7, 281

118, 005
767, 016
63, 270

1. 141, 246

2, 800

$07, 000

554, 231

40, 465
570, 732

2, 150

$63, 356
607,718
36, 348

488, 057

7, 281

8, 750

1, 044, 548
13,210
05, 470
38, 828
2, 950

$67, 000
572, 014
40, 465

580, 607
2,150
2, 500

1,278,179
20, 400
71, 242
38, 656
3, 160

Baltimore 9,210, 000 $17, 687 7, 576, 000 .$17,783

Dorchester 4, 740, 000 9, 875

4, 200, 000

12, 347, 600
8. 7.50

25, 724
1, 200, 000

15, 300, 000
2, 500

30, 375Somerset 2, 252, 1191

27, 250

145, 465
86, 285
5, 400

1,018,824
13, 210

65, 470
38, 828

2, 950

2, 463, 227
34, 770

142, 500

75, 590

5, 060

1,217, 804
20, 400
71, 242
38, 656
3, 160

Total 25, 757, COO 52, 161 28, 816, 000 60, 533 4,874,787 2,324,355 4, 814, 114 2, 615, 840 2, 376, 516 2, 676, 373
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Statement hy counties, ajyjfaratus, and species of the yield of the shore fisheries of Maryland,

Apparatus ami
species.

Anne Arundel. Paltiruore. Calvert.

1S90. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Vakie.

Seines

:

Alewives 45,000 $340 58.000 $385 243,000 $1,580 258,350 $1,722 156,000 $1,300 141,200 $1,250
10 000 500 14 500 726 9 200 a6o 0 .500 475

1^250 42 1 500 3 792 ft/’lOO 3 Sft4

Eels. 12,630 505 is^ouo ’520

304,000 950 340,000 900
Perch, white. 9,500 570 9,850 591 98,375

'

5,400 101,500 5,579 19,500 1,090 19,060 1,005

Perch, yellow. 16,000 640 17,000 680 113,025 3,879 117,300 3,972 13,140 460 14,710 515
3 585 256 3 720 265 82 648 .5 320 .Q6 010 5 543

Shad 12,775 657 14,700 800 63,000 2,700 65.338 2^800 11.900 010 14,700 630
Spots a 11 d

9 000 540 9 800 580 12 050 n 600 351

1 000 50 1 600 80 C 910 3-U-: 9ft3

Striped bass. 32,160 3,216 3li630 3,463 174,407 13,270 177^370 13,486 4,280 430 4,867 485
5 20C 130 C 000 1.50

other fish 0,735 202 7,500 225 26^800 670 29^000 726 8,210 240 11,660 350

Total 147,005 7,013 172,800 7,844 932,295 38,347 967,718 39,491 577,030 5,080 546,197 5,135

Pound nets:
Alewives . . .

.

480,000 3,820 440,000 3,700 91,750 529 92,250 538 280,000 2,000 141,000 1,080

JBluetisli 22,000 1.100 36.000 1,600 720 36 600 30 5,400 216 7,200 oD4
1 125 45 1,060 40 5 100 162 5 670 1 ftO

Ep1« 3,875 155 4^100 104
25,000 90 23,600 287,500 575 270,000 540

l^ercli, white. 13,000 695 13'420 686 2,960 178 2,800 168 3,550 219 7,200 324

Perch, yellow. 3,880 155 3,985 159 14,260 403 16,310 442 2,325 93 5,300 212
PilcR 5,409 332 C 440 389
Shad 103,250 5,310 107,800 5,544 2^604 iii 2,261 98 32,060 1,090 37,800 1,296

9 500 1,330 16,200 1,944

Spots and
18,580 1,115 18,670 1,121 5,000 250 6,000 300

9,000 450 10,700 535

Stri])edhass.. 12,000 1,080 11.500 1,035 6,625 585 6,640 582 14.680 1,402 10,900 1,082

Other tish 1.3,660 410 13,700 414 1,960 47 1,0:50 25 9,130 275 8,600 260

Total 093,095 13,820 669,735 14,385 135,269 2,538 138.121 2,616 658,145 7,960 523,900 7,897

Gill nets

:

Alewives 34,800 340 35,400 350 40,000 280 41,800 290 24,000 380 37,600 490
Illnetish 19,200 960 22,000 1,100 45,000 2,250 57,000 2,600
Cattish 2^860 2 620 78
Menhaden ... 115,000 230 117.:500 235
Perch, wliite . 4,160 205 3,720 185 3,056 163 4,210 229 11,600 565 9,520 470
Perch, yellow 12,300 465 12,850 471 8,320 273 8,980 291 12,000 420 11,160 385
Pike 2,145 150 2,050 143 1.5 227 Q5ft

12 .509 19'r^fi5 155 4 963 170
Striped bass . 5,800 525 5,000 450 3^750 300 3^860 308 10,500 945 14T6U 1.125
Other tish . . .

.

8,630 265 8,300 259 900 25 740 20 9,835 295 10,350 310

Total 89,955 2,995 91,940 3.036 83,755 2,460 87,905 2,604 232,492 5,240 262,253 5,785

Fyke nets

:

Alewives 12 000 12 500 50
3,935 120 3,870 116 33 J.OO 1 fiOO

Eels 7 9HO ’4.59

3fi 0.56 2 117 37*943 9, 030
9 ssn 85 3 39n 100 4.7'l25 .5ft 3.50 1 697

Pike '910 15 98fi 20 27'r7.5 1 657

350 3 800 380 19i 1 ’.52() 328
Other tish 3!260 95 2,900 84 8^760 269 sisou 205

Total 25,735 713 26,681 750 165,531 7,485 178,388

Weirs:
_

5 300 200 5 620 919

Perch, white. 4 820 241 5 500 275
42 600 1 065 43 100 1 078

Pike . 6 600 410 6 870 ’427

2,930 220 2 820 212
Other lisli li240 31 1^350 34

Total .... 63,490 2,167 65,260 2,238

Lines

:

'

Cattish 1,600 64 1,720 70 42,857 1.500 40,570 1,420
Eels 520 20 34
Perch, yellow. 250 10 300 14

Total 2, .370 100 2,760 118 42.857 1 , 500 40, .570 1,420

Pots:
Eels 32,160 1,286 33,840 1,334 28,625 1,145 33,125 1,325

Miscellaneous

:

—
5 541 375 316 150 3 477 COO 270 830 2.103,220 132.005 1,806,070 142.512

Crabs, hard .

.

955,333 11, -264 897A33 10,768 30,000 450 31,200 408 8;265 97 9.105 no
Crabs, soft . .

.

189,533 19,620 177,000 18,900 38.000 4,275 40.360 4,641 2,840 342 3,200 360

Shrimp 7,550 3.720 8-044 3,960

Total .... 6,080,241 347,034 ,4,551.933 300,498 75,556 8,445 79.604 9,069 2,114,325 132,444 1,818,435 142,982

Grand total. 7,67hl9T 37'2,861 5,540,929 327.847 ]. 486, 891 62.693 1,552,8.81 65,298 3,624,849 152,224 3,191,355 163,219



nSHEKIES OF THE MIDDLE ATLANTIC STATES, 417

Statement hi/ counties, apparatus, and species of the yield of the shore fisheries of Maryland—Continued.

Apparatus and
species.

Caroline. Cecil. Charles.

1890. 1891. 1890. 1891. 1890. 1891,

Poiiiuls. Value. Pounds. Value. Pounds. Value

.

Pounds. Value. Pounds. Value. Pounds. Value.

Seines :

Alewives 240,000 $1,805 185,200 $1,389 2,780,500 $13,902 2,650.500 $13,252 416,600 $3,125 395.000 $3,060
1,125 1.280 76

Catfish 17,500 613 10,430 575 7,770 350 6.880 310 9,200 305 9,900 306
Eels 9 400 376 9,010 360 885 40 ?n 82
Perch, white . 11.500 595 6.300 325 3,500 175 3,200 160 1,000 55 1,250 58
Perch, yellow. 21,000 875 18,500 740 68,400 1,710 67.200 1,680 3,600 165 3,850 179
Pike 10 200 612 10,930 654 10,571 740 lO.OGO

Shad 170,975 5,845 105,088 3,643 306; 628 9,637 284,200 8,922 70,000 2.200 57,084 1,712
Spots and

700 540 27 1,500 75 1.475 73
150 2,360 148

Stripe<l bass .

.

10,214 715 9,600 672 11,175 894 9,560 675 2
;
988 245 3,190 255

9 900 297 13 900 417 3,600 90 3,280 82
Other lish o' 165 275 8,560 255 5

;
330 160 4,000 120 900 30 1,100 35

Total 511,0.54 12.008 383,508 9,030 3,199.059 27,733 3,040,131 25,965 509,268 6,425 476,480 5,902

Pound nets :

Alewives . . - 135.800 1,079 10.5,200 850 1,306,000 5,030 780 500 3,800 600,813 7,071 531.845 0,260
Cattish 23,125 925 19,845 795 50,570 1,770 39,285 1,375 16.700 480 18,425 577
Eels 41,250 1,650 33,250 1,330 010 0,790 248
Perch, wlilte ti,:i0() 315 8,800 440 52,700 2,635 44

;
800 2,240 17,900 915 17,260 804

Perch, yellow 24,285 860 15,145 530 159.830 4,795 131,865 3.955 12,600 524 12,900 563
Pike 1 567 94 1 765 106 74 165 4.450 62,000 3,720

Shad 66,325 2,274 53,638 1,839 131.509 4,509 111T75 3,822 111,956 3,126 114,416 2,860
Striped bass 5,8.50 410 0.070 425 41,930 2,935 33,200 2,410 95,820 6,895 88,580 5,8i0
Suckers 3,000 75 3,280 82 42,800 1,110 36,800 920 4,750 155 2,760 100
Other tish- . - 5,020 150 6,000 IHO 16,330 490 13,560 405 2,350 118 2,550 90

Total 271,272 6,182 219,743 5,247 1,017,084 29,374 1,286,735 23,977 868,639 18,996 795,526 17,372

Gill nets :

Alewives 98,600 1,090 70,500 775 945,700 4,728 521.000 2,604 75,000 900 66,800 705
7 100 284 230

12.200 620 11,400 7,700 409 351
7 300 219 7.500 225

24,643 1.725 20,150 1,410

Shiul 276,325 9.474 253,838 8,705 743,400 23.264 634,298 19,935 504,423 14,056 453,940 11,348
Striped bass.

.

8,930 625 11.740 822 17,800 1,068 14,050 848 27,984 2,3.57 20,890 1,764
60,000 1,500 45,600 1 140

4,360 109 4,600 115
Other fish 7,500 225 8,660 260 O^SGO 206 .6,435 193 4,960 158 3,453 88

Total 391.355 11,414 344,738 10,562 1,769,363 32,223 1,225,183 26,125 680,067 19,380 597,272 15,396

Fyke nets ;

—
10 800 94 9 200 88 51,300 45 8(^0 329

7 750 310 5 500 220 57 875 2,315 61 125 2,445
270 6 625 265 65,480 3T74 66 600 3,280

2 800 140 I’soo 90 35
’

910 i!975 35
’ 100 1,925

0 250 270 4,750 190 1,340 49 835 1,480
Pike 4.300 258 3^200 192 20^970 1,468 2l’228 1,480

1 530 55 1 813 47 3 066 105 4 361 140
4,643 325 3,125 250 3,525 282

3 800 114 4,600 138 9,800 294 7 400 222
Other fish 2,020 60 1,760 52 12,335 370 10,350 310

Total 51,075 1,926 43,091 1,607 304,526 11,647 304,824 11,908

Trammel nets :

5,650 225 6 750 270
6,300 815 7,700 385 1

12.335 370 13,607 410
Pike - 15,165 910 18,583 1,115

2,700 216 4,375 350
7,500 225

Total 48,315 2,221 58,575 2,755
-

Weirs :

..

12.880 173 14,000 187 10,000 15.000 62
7,857 275 8.570 300 7,100 215 7,430 225

Eels 4!ooo 100 4.200 168
Perch, white

.

7,300 303 7.560 380 5,000 250 5,100
11,700 410 11,900 418 12,500 375 13,000 390

Pike . 1,700 102 1,760 108 3,000 180 8.100 180
4!081 170 5.425 185 10,150 348 7,875 270
4,600 276 302
2,080 52 2,320 58

Other tish 3,150 80 3,620 92 3,350 100 3,000 108
1

Total .... 60,248 2,061 64,435 2,198 51.100 1,518 55, 105 1,496

F..C. B. 1894-27
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Statement bi/ counties, apparatus, and species of the yield of the shore fisheries of Maryland—Contimied.

Caroline. Cecil. Charles.

Apparatus amt
1890. 1891. 1890. 1891. 1890. 1891.

species.

Pounds. Yalue. Pounds. Yalue. Pounds. Yahie. Pounds. Yalue. Pounds. Value. Pounds. Yalue.

Lilies

:

10 571 $370 11,140 $390 16 175 $485 15 900 $479
i!200 60 1,360 68 1,700 85 1.’450 70

Striped bass . 750 60 940

Total 11,771 430 12,500 458 18,625 030 18,380 624

Minor appa-
ratiis

:

11 250 90 9 070 68
110 1.570 125

Perch, yellow l’060 40 1,323 52

Total .... 13,685 240 11,963 245

Miscellaneous

:

—

485,520 $28,410 381 626 $27,849
86!5U0 675 96 800 726

600 334 630

Total 572.620 29,419 479 056 28,932
1

Grand total. 1,290,775 CO

11
o

1
1,068,015 29,102 7,321,757 105,586 6,000,896 93,095 2,630,594 74,220 2,348,343 67,60 2

Dorchester. Harford. Kent.

Apparams and
1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Yalue. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

Alewives 210,800 $1,0.54 185,400 $927 4,270,500 $46,928 3,.562. 000 $40,397 36,500 $223 68.500 $393
9 100 364 8 500 26,500 795 22,607 680

Cattish 15,290 5o5 12,575 440 11,625 465 8,550 342 64,460 2,012 58/730 1,816
Eels 10,550 9,335 420 2,000 100 1,500 75

26 800 120 23 400 102
Perch, white. 13,700 685 10,100 505 53,800 2,690 41,500 2,075 35,400 2,002 35,200 2,100
Perch, yellow 21,113 845 18.290 640 71,000 2,485 77,733 2,915 31,428 1,100 28,714 1,005

Pike 7,875 315 6,720 269 1.5,143 1,060 11,730 880 11,200 896 11.400 912
Shad 83,563 2,805 71,225 2,442 551,2.50 22,050 442,400 17,696 13,825 504 11,816 445
Spaiiislunack-

5.428 760 4,267 640
Spots and

11 500 558 11 300 4.000 200 4,200 210

8 648 279 7 280 245
Striped tiass.

.

9^860 690 8,930 625 21,590 1.835 15,588 1 325 17,700 1,481 16,500 1,485

960 45 1 040 52
Suckers 10,200 204 llisoo 230 9.860 250 7,600 190 4,200 105 5,700 142
other fish 11,835 355 10,935 328 9,667 290 7,015 228 6,500 215 5,150 176

Total 141,271 8,914 387,195 7,777 5,024,985 78, 528 4,183,451 60,468 259,141 10,393 274,344 10,079

Pound nets

:

170 400 852 802 349,100 2,072 402,100 2,970

11 300 452 10,900 436 2,000 100 3,000 150

28,113 985 30 571 1,070 28,660 860 840

Eels 8,730 286 6,000 200
‘

16 200 114 12 120 98
18 600 930 17’500 24,800 1,200 28,460 1,615

30,035 95 28,285 990 32,530 1,290 28,500 1,185

Pike 8665 20 4,265 256 5,100 4.600 276

Shad 71,900 2,568 79T50 2,724 20,209 733 17,066 615

Spots and
14,000 700 12.400 620 950 38 750 30

425 9.875 395 3.280 164 3,110 155

8,400 630 9,160 687 15,625 1,250 8,875 730

I 700 85 1 920 96
25 ‘'^00 22 100 60*^

....
^

Other tish 12,725 380 13,576 475 5,330 120 5,900 140

Total 425,918 9,888 412,622 10,120 496,314 8,368 533,016 8,906

Trammel nets

:

‘>1 ini 7in T 9

10 7^’0 590 9 810 540 !

5 000 175 5 429 190
Pik-ft 7 642 535 7,285 510

10 722 90.5 7.606 690
11 200 280 8.600 215
8,333 ‘>50 7,060 9-|0

Total
1

74,721 3,535 65.421 3,042
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Statement hy counties, apparatus, and species of the yield of the shore fisheries of hSktryland—ContinnefE

Dorchester. Harford. Kent.
1

Apparatus and
1890. 1891. 1890. 1891. 1890. 1891. !

species.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value,
\

Gill nets

:

Alewives 320,800 $1,004 306,100 $1,520 425,200 $2,126 389,500 $1,947 144,400 $892 126,100 $825
16.400 820 17,320 86G

1,144 40 915 32 3,500 105 4,100 123

130 600 392 122 800 368
Perch, white. ie,8oo 840 14,620 721 14,180 780 13,450 740 69,500 4.350 79,544 5,068

Perch, yellow 13,500 468 13,200 458 3,715 130 2,857 100 46,000 2,300 52,500 2,375

Pike 10,950 657 9,820 590 23,428 1,640 22,485 1,574 33,000 2,235 30,450 2,260

Shad 281,750 9,600 289,275 9,918 592,144 20,302 514.031 17,624 318,115 11,273 285,9.50 10,243 1

Spanishmack- 1

4,607 560 4,120 480
j

1,250 50 1,180 47 i

striped bas.s.. 23,100 1,848 22,000 1,760 36,445 3,280 33,778 3,040 25,450 1,608 22,900 1.445
j

8.400 210 7,600 190 ,

Other fish. - - - 19,930 493 18,420 460 6,665 200 5^833 175 6, 125 245 6,500 260
'

Total .... 818.680 16,012 797,415 15,851 1,111,321 28,708 990,449 25,422 607,157 24,388 629,484 23,945

Fvko nets :

26 600 132 23 400 117 91 200 846 79 lOO 760
Cattish 270 7^430 260 53,514 1,873 48,000 1,800 49^265 1,478 40,260 1,208
Eels 35,2t0 1,710 29,700 1,188 38,250 1,530 35,735 1,430 1,500 55 1,100 35

Perch, white. 2,800 140 1,800 90 15,606 860 14,909 820 25,500 1,5.30 27,000 1,6.50

Perch, yellow 9,300 325 6,430 225 17,571 615 16,714 585 62,000 3,445 66,650 3,568 \

Pike 1,800 288 5,400 324 11,572 810 ll,-286 790 21,600 1,683 23,300 1,814 \

3,500 135 3,220 120 7,875 333 6,041 245 \

Spots and
2,450 122 1 550 77

Striped bass.. 3,285 230 3,995 280 3,722 335 3,560 320 3^000 180 210 '

Suckers 8,804 238 9,433 258 7,800 195 6,790 170 3,7('0 111 2,500 75

other fish 4,500 135 5,020 150 7,0L0 210 9,135 274 10,350 485 10,150 413

Total .... 107,329 3,603 95,828 3,012 155,065 6,428 146,129 6,189 278,440 10,268 261,151 10,055

'VFeir.s:

Si 66.D 280 36 820 294 900 9 725
26 800 784 25,310 760

1 100 45 1240 50
6 600 330 7.150

Perch, yellow 8i250 247 9.420 283 2,680 32 3,490 40 I'

PiVa 1 fbOn 90 1 280 80 200 12 260 15
(

si,nd 2,835 108 2! 695 105

Spots and
;j

3,200 ICO 3.000 150

11,200 784- 10,900 763 I

1 130 17 7F;n

other fish 2,700 GO 2,880 65 600 15 720 18
,1

98 850 2 88S 100 695 2,905 91 i'

Lines

;

1

810 35 1,860 52 ii

Catfish 21,965 7G5 23,810 831 18,229 638 17,714 620 6,670 200 7,300 219- 1|

Perch, white . 825 4.5 980 50 2,330 140 2,535 152 3,800 270 3,3(10 225' '1

18 500 15 1.725 68 1,810
•

Spots and
17,600 380 7,100 355

Striped bass - 2,280 140 2,500 150 900 90 985 98 3 500 350 3,000 300
other fish 1,530 40 2,000 60 2,000 80 1,850 74

Total 34,000 1,383 30,250 1,453 22,989 914 23,234 930 17,095 968 17,260 890

Pots :

Eels 29,400 1,176 31.800 1,272 48,700 1,948 54,200 2,168 28,600 883 30,7c0 862

tua :

114,000 850 88,000 660

27,237 1,204 28,050 1,228
10,067 320 11,165 335

Other fish 2,250 68 2,835

Total 126,917 1,238 102,000 1,070 27,237 1,204 28,050 1,228

Miscellaneous

:

3,470,950 223,132 3,574,900 255,250 1 595 825 114 J57
290,100 4,351 483.400 7,250 43,'300 622 27,'500 450

Crabs, soft - .

.

633^500 19^005 760,167 22', 805

Terrapins 18,300 5,490 17,400 5.220

Total 4,412,850 251,978 4,835,807 290,525 1 6:^9 195 115,079 1,683,000 141,838

Grand total. 6,371,361 295,842 6,697,672 332,921 6,564, 698 121,299 5.564,884 105,289 3,419,219 171,630 3,403,000 197,894
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Statement hy counties, apparatus, and species of the yield of the shore fisheries of Maryland—Continued.

Apparatus anrl

species.

Prince George. Queen Anne. St. Mary.

1890. 1891. 1890. 1891, 1S90. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

Alewives 263,046 $2,234 205,981 $1,835 80,100 $831 61,800 $030 100,000 $750 80.000 $600
790 12 210 61

1

d.iO

Cat,ti.sli 32,700 1.200 28,540 960 siiooo 944 29,572 873 5^500 125 9!ooo 208
'

Eels 1,400 70 2,200 110 1 on .-T !y20

330 QUO 880 .300 non
Percii, white . 6,500 390 6,800 400 59,000 3,392 41,661 2.356 2o!200 1,090 19’. 830 1,041
Perch, yellow 5,725 229 5,200 210 60,550 2,800 81,744 3,817 5,865 207 4,015 169

1Pike 14 650 1,071 14,492 1,039
Shall 85,421 2,056 44,780 1,720 15,575 '712 21,091 964 9,100 390 10,150 435
Spots and

4 300 172 3 670 147 8 500 420 R OTO

2 200 132 3 100 250 14’25t»

striped bass . 1,280 125 1,520 150 107;500 10,095 71/240 7,121) 12^020 1,050 11^050 1,006
Other hsli 15,040 401 12,200 305 20,250 491 14,340 329 6,150 183 4,740 144

Total .... 409,712 7,295 305,027 5,580 412,925 21,500 357,120 18,240 521,235 6,205 472,017 5,853

Pound nets

:

Alewives . . , . 46,000 510 50,000 600 132,500 1,375 115,000 1.200 943,000 6,257 1,165,500 8,606
1,330 40 1,535 40 9 500 4 10 780 499
1 400 28 1 CCO S2 22,500 545 29,608 704

Eels 0^800 300 7,530 350
411 656 67’> 449 .500 761

17,500 970 17,000 900 0889 419 il ’943 780
6,000 1^0 •i,00U SO 230 11 100 390

Shad .' 5,950 155 8,000 200 5;250 240 4i37o 200 193,000 6,207 220,050 8,120
Spanish

0 200 868 14,000 1,080
Spots a 11 (1

1,750 65 1.550 61 8 500 402 11 240 536
500 15 600 IS 36 189 1 810 37 25i) 1 701

10 100 900 .50 1» 33 200 30’798 9' 355

other lish 500 25 800 35
2
'800 70 2.120 53 31,’335 1490 33,’ 558 1,'269

. Total 52,450 690 58,800 835 185,930 4,123 160,870 3,440 1,708,552 21,655 2,025,327 27,401

Gill nets

;

Alewives 11,100 87 9,600 80 26, .500 290 24,500 250 62,000 580 60,800 560
10 200 510 11 700 .58.5 55,000 2,750 88,000 3,600
1,700 44 1,730 46

Perch, white . 2.917 175 4,810 168
7
'600 456 4.000 240 12,800 640 12,110 605

4,000 160 4,300 3,140 110 3,657 128
Pike l’310 118 1,300 123
Shad 1,152 40 1,605 29,785 1,394 35,903 1,659
S p a n i s h

2 400 240 •6,250 625
Spots a, n d

2,100 105 2,040 132
a! 600 180 6! o 30 295

Striped bass . 4,330 390 4,611 415 20,950 2,092 17,100 1,708 14^000 1,280 18,140 1,690

other fish 2,400 00 2,230 55 2,167 65 3,210 95

Total 23,909 752 22,856 77.1 102,045 ^5,064 100,653 4.776 157,207 5,950 200,837 7,730

Fyke nets

:

4 910 48 5,600 55
26 OOU 810 27,200

19,500 960 22F00 1 144
24,200 26,600 943
2’600 190 4! 005 365

13! 660 1,230 16,890 1,520

Other lish 2,000
' 80 2,550 110

Total 92,870 4,143 105,745 4,991

Weirs

:

_

l.COO 15 1,300 13
5,320 6,600 70

Pike . 400 24 500 30
866 13 1,330 20

other fish 500 10 600 12

Total 8,686 117 10,330 145

Lines

:

32,625 1,610 29 000 1 450
53,570 1,875 54,800 1,918 2,000 60 2,500 75

3,000 180 2,500 130

2,280 296 2,165 281
Spots and

26 100 870 28.500 802
179,626 4,713 183,050 5,010

4,000 400 3. .500 350 3^152 4o!200 3,004

Other fish 1,000 40 '825 33 6,100 180 7,400 180

Total . . .

.

53,570 1,875 54,800 10,000 680 9,325 588 294,,581 10,821 295,315 10,877
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Statement hi/ counties, apparatus, and species of the i/iehl of the shore fisheries of Manjland—Continued.

Prince Gcori'e. Queen Anne. St. Mary.

Api)aratns and
1890. 1891. 1890. 1801. 1890. 1891.

Pounds Value. Pounds. Value. PounOs. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Pots

:

Eels 37,250 $1,.510 24,500 $1,208 6,200 $248 8,000 $320

Miscellaneous :

1

2,859 150 165 168 2 571 625 204,374 3 998,848 252 616 3 446 1^1 281 065
90,500 1 280 169 OOO 2 070 63 500 675 68 900
9,834 590 18,5011 1,110 150.400 13,440 157 760 14,108

6,250 7,350 $695
1 29,401 4,408 26,590 3,986

1,680 100 1,590 95

Total . .

.

6.250 562 7.350 695
'

2,990,565 171,546 2,787.305 211,035 '4,212,748 266,731 3,672,781 295,888

Grand total . 543,891 11,174 '548,833 9,801 3,840,271 208,683 3,555,848 245,029 6,900,523 311,610 6,674,277 348,069

Apparatus and

1 Somerset. Talbot. Wicomico.

1

species. 1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Yalae. Pounds. Value. Pounds. Value. Pounds. Value. Pound-s. Value. Pounds. TAlue

Seines :

Alewives 51,400 $257 41,500 $207 135,600 $687 120,500 $602 945,600 $4,715 840,500 $4,185
52 QIm 1 010 .5 :-;oo

Catflsli 8^200 410 oioUO 475 35' 500 1,065 52’ 000 i!o60 28|680 1,005 24! 960 875
1 05C 31 900 27 2,860 114 3,000 120

Menlia<len . .

.

11.000 21 9,000 16
Mullet 8,700 174 9,300 186
Percli, white. 4^600 184 3,400 136 21,300 852 20,700 828 13,600 680 10,500 525
Perch,yellow. 5.200 156 4,160 175 31,200 936 35,200 1,056 22,100 775 20,570 720
Shad ; - - - 24,325 834 28. .525 978 24,934 855 27,384 939 184,013 6,325 165,746 5,682
Spots and

700 30 620 25 9 900 386 11 600 464
Sciueteague .

.

13,600 408 12,260 367 12,500 625 13,400 670 3,100 165 2,830 142
Striped bass . 1,300 05 3,200 160 -22,215 1,448 21,231 1,380 14,050 980 13,145 920
Sturgeon 1,300 65 900 35 9,400 470 3.200 168 3,060 95 1,800 62

11 200 336 19 900 597 9,800 195 8,700

Other iish 2,800 140 3,500 175 20,500 615 17;634 529 8^850 310 9^060 317

Total 135,475 2,827 129,265 3,062 356,009 9,334 365,949 9,923 1,238,153 1.5,510 1,108,211 14,123

Pound nets : .

Alewives 80,.500 402 51,300 256 130,080 1,230 144,244 1,342 285,700 1,428 305,100 1,533
Blnetish 2,600 104 1,200 48 24,600 1.230 18,500 925 27,500 1,375 19,500 975
Catfish 8,700 435 6,400 320 38,300 766 34,200 685 27,800 975 24,886 870
Eels 9 160 188 8 200 168 20,270 726 26,120 1,054

1R0 onn 195 165 000 175 13,200 00 12 50(J 52
0 .'ion 130 5 800 116

Perch, white. 9,300 372 7,300 292 19, .500 682 17,200 602 21,300 1,065 25,600 1,280
Perch, yellow. 7,400 222 10,100 303 22,800 513 19,500 439 23,940 840 30,285 1,000
Pike 7.800 438 1,700 102 5,800 348 6,700 582 11,200 072 10,500 630
Shad 34,216 1,173 41,700 1,251 36,491 1,251 20,741 711 118,370 4,059 108,763 3,729
Spots and
croakers ... 10,100 467 9,800 448 17,700 708 7,700 308 13,900 655 20,260 1,010

Squeteague .. 9,800 490 6,500 325 21,200 1,060 10,500 525 3,060 153 2,800 140
Strix)ed bass. 2,700 135 1,700 85 16,400 984 17,500 1,050 10,900 872 10,475 838
Stui’O'eon 1,380 65 1,800 45 7,000 350 6,200 310 9,715 340 5.285 185
Suckers 3.500 140 2,600 130 22,400 563 19,900 491 28,200 705 25,920 048

other fish 6,500 325 4,800 240 8,900 267 8,700 231 9,500 328 12,140 425

Total 370,496 5,093 317,700 4,136 393,471 10,200 355,285 8,421 611,355 14,193 627,634 14,377

Gill nets;
Alewives 220,400 1,102 213.800 1,069 410,600 2,082 342,000 1,690 468,900 2,044 450,900 1,954

0 ini) 3C4 8 900 336 15 600 780 14 100 695
e'ooo 10 7,100 12 85,000 170 78,600 157

Perch, white. 3J00 124 2,860 114 11! 625 465 14,125 565 30,365 1,820 23,665 1,420

2 800 84 2 700 81 19 UUO 18 267 518
shad A 211,043 7,236 193,634 6,634 846,216 29,013 600,600 20,592

,
387,188 13,380 320,025 11,109

Spots a 11 (1

2,050 63 1,800 3,275 131 2,550 102

9 250 413 9 050 396 4 875 195 5,500 220
Strix^ed bass.. 30,900 1,845 38,900 1,945 62,600 3,756 52,000 2,945 29,850 2,388 21,200 1,696

5,417 298 4,700 250

other fish 6,800 288 7,140 315 1,600 48 1,870 56 17,145 600 14,100 490

Total

I

507,443 i

i

11,529 485,884 10,957 1.466,391 37,210 1,129,012 27,570 938,865 20,530 840,590 16,919
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Statement hij counties, apparatus and species of the yield of the shore fisheries of Maryland—Continued.

,
Apparatus and

si)ecics.

Somerset. Talbot. TTiuoinico.

1890. 1891,
1

1890, 1891. 1890. 1891.

Pounds.
j

Yalue. Pounds. Yalue. Pounds. Yalue. Pounds. Yalue. Pounds. Yalue. Pounds. Yalue.

Tyke nets

:

Alewives 17,700 $88 17,400 $87 17,400 $S7 14,300 $71 38,800 $192 32.900 $159
Catlisli 3,800 190 3,471) 173 15,600 390 14,400 360 64,250 2, 570 66,110 2, 650
Eels 26,500 1,060 21,500 860 12,500 450 10,200 408 32,400 1,206 38,700 1,548
AT allet 1,100 22 800 22
Perch, \riiite. 1,600 64 1,300 52 10,125 405 9,580 383 5.CU0 280 4,800 240
Perch, yellow. 5,700 171 4,800 144 6,330 190 6,182 185 11,286 395 9,610 335
Pike 2,000 174 2,800 168 2,092 115 1,964 108 4,200 252 . 3.500 210
Shad 2,275 78 2,541 87 10,150 348 7,441 255 4,813 165 3,570 120
Spots a n d

croakers . - 1,100 64 1.560 70
Squeteajue .. 2,600 104 2,450 98
Striped bass. 2,700 135 3,2011 160 19,800 1,188 17.500 1,050 37,714 2.640 33,500 2,765
Suckers 3,400 102 2,400 72 8,400 252 8,700 250 6,500 164 7.600 190
Other tish 2,700 81 2,400 72 2,500 75 2,065 62 6,080 210 7,684 270

Total . . .

.

74,375 2,333 66,621 2,065 104.897 3,500 92,332 3,132 211,643 8,164 213,974 8,487

Weirs

;

Alewives 7,000 34 7,500 37 3,200 40 4,800 00 3.5,300 270 32,460 258
Catfish 5,200 181 4,950 167 4,500 225 2.300 115 12,800 348 9,257 224
Perch, white. 1,400 56 1,220 49 2,300 115 1,700 85 5,600 280 6,000 300
Perch, yellow. 3,600 108 3.260 98 4,380 130 3,515 105 J,03U 145 4,580 160
Pike 450 30 370
Shad 1,575 45 1,575 45 3,815 140 3,360 115
Sx^ots and
croakers . .

.

COO 25 500 20
Squetea«;ue .

.

1,100 42 1.000 40
striped bass.. 7,060 420 6,800 408 1,250 100 1,550 125 500 45 380 34

1 130 2H’ 1 050 1 100 30 1,340 40
Other fish 1,000 25 1,280 35 950 28 liaoo 40 960 32 I'ouo 35

Total .... 28.535 936 28,085 899 17,710 666 16,215 556 64, 5JO 1,320 58,747 1,191

lanes

:

Bluelisli 17,200 506 24,600 708 500 25 600 28 1.800 T2 2,050 82
Catfish 9,300 327 10.100 354 1,400 . 35 1,520 38 80,560 3,260 73,550 2,925
Eels 610 15 800 21
Perch, white. 13,150 526 14,850 504 4,000 160 3,520 141
Perch, yellow. 8,800 2C4 7,920 238
Pike 1,200 12 1.340 81
Sea bass 14320 40 1,260 38
Sheepshead .

.

1,150 130 1,020 115
S p 0 1 ,s and
croakers . .

.

52,600 2,080 53,550 2,142 2,000 80 1.750 70 6.000 300 6,928 345
Squeteati'ue .

.

78,150 2,775 80,300 2,811 480 22 540 25 8,000 320 8,720 360
striped bass - 7,550 453 7,100 435 1,285 95 1,185 87 1,100 90 900 80
Other tish 6,800 205 7,540 227 750 25 820 28 4,800 145 4,500 135

Total .... 197,830 7,393 210,440 7,764 6,415 282 6,415 276 106,260 4,347 100,168 4,068

Pots

:

Eels 41,850 1,074 38,750 1,550 24,500 980 23,375 935 31,400 1,296 46,400 1,856

Minor appara-
tus

:

12 800 82 9 7->n 67 14 000 92 13,500 90
1,600 40 1,'580 38

Perch, white. 500 20 800 30

23,100 700 21,300 720 90 GOO 20
Shad 14,^80 762

850 000 80
Other tish 3,850 575 4.600 .690 430 15 650 20

Total 41,350 1,397 37,200 1,445 34,175 1,081 30,730 1,002

Aliscellaneous

:

Clams ( qn a-

38 400 2 880 21 520 1,614
Oysters 11,462,927 736,906 12,418,385 851,548 3,677,100 236,385 3, .573, 500 255,250 2,536,800 163,080 2,240,700 160,050
Crabs, hard.. 483,334 7.250 558,334 8,375 225,134 3,377 291.833 4,377 72,133 1,082 108,433 1,626

Crabs, soft... 2,498,536 149,913 2,814,885 168,894 166,733 '5,002 208,433 6.253 366,734 16,503 648,567 29,185

Terrapins ^ 12,500 2,500 16,200 3,240 17.500 5,250 19,200 5,760 6.800 1,980 7,800 2,340

2,300 127 2,470 136
'

Total 14,497,997 899,576 15,831,794 1,033,807 4,086,407 250,014 4,092,966 271,640 2,982,407 182,645 3,005,500 193,201

Grand total. 15,854,001931,361

1

17,108,539 1,064,240 6,497,210

1

313,583 6,119,349 323,898 6,218,873 249,086 6,031,954 255,224
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Statement hi/ counties, apparatus, and species of the yield of the shore fisheries of Maryland—Conimimd.

\rorcester. District ol’ Columbia. Total.

Apparatus and
siiecies.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Yalue. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines:
Alewives 330,500 $3,252 324.600 $3,163 226,400 $1,700 177,200 $1,550 10,.532,746

106,775
$84,683

4 686

13,303

9,350,231
110,519

$75,547
5,026

11,670 350 12,420 370 3,350 100 5,000 150 367.845 373,257 13,194

40,875 1,716 40,176 1,085

90,000
30 000

240
1,200

80,000
35,000
62,750
5,280

34,625
110,000
25,021

]60 821,800
38,700

434,010
.501,721

187,497
120,000

1,092,384

2,211 752,400
44,300

1,978

1.400
2,510
142

1,365
4.400

1,005

1,374 1,580

Perch, Avliite.

Perch, yellow
59,100
5.720

31,625
120,000
25,725

2^364
150

1,245

4,760
909

3,435

2,125

190

88
2,340

1,660
140
66

22,404
17,500

11,515

395,941
521,726
189,677

20,334
18,6.si

11,632
4,400

51,493
Sea bass 4,760

60,671

110,000

39,375 922 25,600 680 1,414,854

Spanish
5,42S

67 150

760 4,267

68,075
197,560
486,001

0,940

640

Spots and
croahers . -

.

Squeteaffue .

.

Striped bass .

5,000
115,000
74,600

150 5,200

135,000
80,500

156 2,931

7,420
44.059

675

2,997

4.600

6,980

5,400
7,525

'

179,563
523,189
14,720

8,193

41,027
317

5,850 540 3,280 295

Suckers
Other hsh

5,001)

10,900

125 4,520

11,780

113 68,960
175,442

1,732

5,117

81,100
159,374

2,096
4,617310 325 5,750 230 1,200 50

Total . - -

.

914,900 26,635 926,696 28,034 286,285 3.770 216,280 2,931 15,878,805 287,517 14,312,398 265,443

Pound nets

:

248,000 2,435 288,285 2,885 5,279,643
106,950
255,923
95,775

933,556

36,090 4,775,824 36,422

5,108
8,090

109,215 5,033

3,800 114 6,050 191 242,255 7,079

3,517 91,990 3,514

1,706
130

932,720 1,712

6^500 5.800 116

i 1,700 85 1,910
1,400

101 216,605
347,768

10,680 221,133 11.167

Perch, yellow
Pil.-A

1,300 52 65 10,992 318,735 10,37:’.

114,206
943,177

6,809
3.3,194

100,070 6,1101

Shad 7,0S7 388 29,600 740 957,135 33,749

Span i s b
15,700

90,480
93,679

2,198 30,200 3,624

Spots and
4,400

4,567
20.373

88.370 4,434
3,79481,335

1,500 135 2,110 190 275^730 243,068 17.779

19,795
130,850
127,340

840 036

1 000 35 1 600 54 3,435
4.244

114,960 3,027
4,351lisoo 49 2A70 109 129,384

Total . .

.

265,687 3,293 333,285 4,335 9,053,677 156.373 8,458,299 153,471

Gill nets :

Alewives 106,500 590 110,500 605 3,420,500
170,500
16,304

456, 6(10

55,000
258,103
132,075
131,803

4,416,46;)

7,007

11,425
83,975

357,949
65,417
!' 760

19,115
8,434
558

2.806,900

219,020
15.115

15.723
9,782

501)

Menhaden . .

.

120,000
.55,000

50,500

300
1,375
1,520

125,000
^i) 640

312
1,250

1,375

1,102 451,000 1,084
1.2501,375 ,5))' 040

250,227
137,971
125,025

3,787,787

Perch, white.
Percii, yellow

45,610 13 132 12.821

.5,190

8,110

5.227

21,100
24,850

660 22.960
1,420 23,100 1,330 183,000 4,950 158,000 3,950 146,117

soo

123,780

Span is b
10,370

11,240
85,510

327,235
50,300
12,200

1,105

499
Spots and
croakers . . .

Squeteagne ..

Striped liass .

4,000
65,000

29,500

200 4,250
63,750
26,900

210 499
1,950

1,975

1,913

1,885

2 788 2,871

23,841
1,390
305

26 282
1.798
319

Other fish 8,060 240 9,510 295 109>77 3,413 106V51 3,331

Total 484,510 10,230 482,220 9,890 183,000 4.950 158,000 3,950 9,705,515 239,041 8,447,291 211,291

Trammel nets :

26,754
17,020
17,335
22,807
13.422
11,2()0

26,315
17,510

'

005 925
Perch, yellow
Pike .

‘
. .

545 19,096
25 868

600
1,445

1,131
280

1,625
1,04012' 041

8,600
14,566

'215

14i498 435 437

Total 123,036 5,756 123,996 5,797
'
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Stalemcnt bi/ couiifies, apparafiis, mid species of the yield of the shore fshei-ies of Maryland—Coutinned.

Worcester. District of Columbia. Total.

Apparatus and
species.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. V.alue. Pounds. Value. Pounds. Value. Pounds. Value.

Fyke nets

;

270,710
323,929
234,180

1,100
159,427
238,837
105,194
33,209

3,850
2,600

97,021
52,204
62,105

$1,891
11,886
10,261

22
8,531

9,035

7,037
1,219

180
104

7,017

1,470

2,100

240,200
313,225
226,400

800
157,032
254,546
106,244
28,487

3,110

2,450
101,633
49,423
63,314

$1,716
11,755
9,754

22
8,487
9,432
7.218

1,023

147
98

7.420

1,375

2,102

8,400 $336 7,200 $288

Perch, white.
Perch, yellow
Pike /.

1,000

1,580
1,300

60 900 54
1.800 50

78 1,400 84
Shad
Spots and

Striped bass .

Other lish 600 30 800 40

Total . - -

.

12,880 549 12,100 516 1,584,366 00,759 1,540,864 00,549

Weirs

:

5,800 29 6,800 34 111,345
70,300

5 100

900

2,254
205

1,650

2,588
848
853

185
42

1.875

158
401

119,405
64,291
5,440

34,565
99,465
14 140

952
743 26 854 30 2,033

218
1,719
2,666
871

Eels
Perch, white .

Percli, yellow
Pike . /

231 15 335 20 33;251
95.580

13,8.50

24.581

3,800
1 100

520 21 600 24

1,225 42 1,400 48 22^330

3,500
1,000

27,815
7,790

17,150

768

170

• Spots and

40
Striped bass 330 30 285 28 27^870

7,026

15,115

1,872
180
403

720 IS
20

1.000 25
Other fish 065 800 24

Total .... 10,234 201 12,074 233 408,918 11,959 416,891 11,952

Lines

:

23,000 690 20,000 600 7.5,935

264,897
1,930

30,005
11,355
1,200
3 320

2,938

9,579
81

1,466
360

77,610
9,60 714.

2,920
9 339

soo 40 60S 30 2T18
30,495
10,590

1,340
3,370

3,185

98,988
382,010
60 000

1,430
339Perch, Yellow

Pike "... 72 81
Sea bass 2,000 100 2,110 106 140

426
144

3,430

95,800
326,2,56

69,897
30,980

396
Spots a 11 d
croakers . .

.

Sqneteaguo ..

Striped bass -

Other fish

1,500
60,000

682

1,160
110.000

68 3,785
9,730

4,895
1,026

3,872
10,9U()1 900 2,700

72690 4i711
1,0488,000 305 8,150 311 33,085

Total .... 95,982 3,175 142,718 3,887 915,005 34,498 970,135 35,271

Pots

;

70,000 3 500 65,000 3,200 878,685 15,646 389.740 10,030

Minor appara-
tus:

152,050
1.600

34,737
1,875

24.880

1,114
40

120.290 885
7,500 375 8,100 405 1,580

36,150
2,370

38

Eels 1,579
130

1,633
155

Perch, yellow
Shad *

-- -

762 23^223 799

17,675
850

14,280
900

762
80

10,667
6,530

320 11,165
8,085

335

Other fish 658 , 785

Total 7,500 375 8,100 405 250,864 5,535 218,043 5,395

Miscellaneous

:

Clams (qua-
110,400

1,295,385
40,000

5,520
162,082

600

126,240
770,581
35,000

6.612

89,910
148,800 8,400

2,530,391
31,723

147,760
35,916.608
2,776,898
4,828,872

8.226

2,080d)20'
37,460

266,256
695

Crab.s, hard .

.

'525 2,388,099
4,056,110

6,250

7,556
87,701

228,690
562 7,350

3,720 8,044
89,780
4,060

3,960

Terrapins
Turtles

2,600 1,890 1,960 1,430 21,852
227

22.333

3,980 231

Total .... 1,448,385 170,092 933,781 08,477 45,725,596 2,825,565 43,779,372 3,019,187

Grand tot al. .3,014,391 lilUT'sL 2,582,689 144,642' 734,972 $f2,013 707,565' $11,216 84,024,467 3,642,649 78,663,029 3,784,386
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FISHERIES OF VIRGINIA.

Importance and prominent featvres of the industry .—In the item of persons

employed, Virginia ranks second among the Middle Atlantic States, while in the

matter of invested capital and value of products it occupies tlie third iiosition.

Considering the entire country, the rank of Virginia as a tishing State, based on the

value of the catch, is fifth.

Virginia shares with Maryland the excellent pliysical advantages which have

contrilnited so materially to the development of the fishing industry. The natural

resources of the waters are very similar to those possessed by Maryland. Fishing

operations are extensively carried on in Chesapeake Bay, in the two large sounds form-

ing a part thereof—Tangier and Pocomoke—in the Potomac. Wicomico, Eaiipaliannock,

York, and James rivers, which enter the western side of the Chesapeake, and in the

ocean from those parts of the State above and below the entrance to the bay.

The oyster fishery of Virginia overshadows all other branches and is more prom-

inent than in any other State except Jlaryland. Yext in importance are the shad

fisheiy, the menhaden fishery, the squeteague fishery, the alewife fishery, the blue-

fish fishery, and the Spanish-mackerel fishery. In the catch of Spanish mackerel,

menhaden, pompaiio, spots, and croakers, Virginia surpasses all the other States of

this region. The shad fishery is next in importance to that of Maryland. Virginia

ranks next to Maryland in the number of vessels engaged in the fishing industry

and in the extent of the oyster-packing trade; while its meidiaden industry is more

important than in any other State. The increase in the ponnd-net fishery in recent

years constitutes one of the most xwoininent features of the industry, and no other

coast State now has so many xtound nets.
*

Condensed statistics .—A summarized statistical presentation of the fisheries of

Virginia is contained in the three following tables, relating to the years ISfiO and

1891.

Of the 23,595 persons engaged in tlie industry in the latter year, 3,003 were

vessel fishermen, 16,027 were shore and boat fishermen, 705 were on vessels employed

in transporting fishery products, and 3,200 were in the shore branches connected

with the fisheries, such as oyster packing, the mauufactufe of menhaden oil and

fertilizer, etc.

The money value of the fishing iiroperty in Virginia in 1891 was $2,918,0.59.

The factors in this amount were 913 vessels valued, with their outfits, at $939,130;

9,217 boats, worth $163,722; apparatus to the value of .$300,511; shore property and

cash capital, .$1,185,287.

Of the total value of the fisheries, .$3,617,815 in 1891, -$2,521,318 accrued from

the sale of oysters; shad were, worth .$207,.391; menhaden, .$197,523; squeteague,

$124,615; alewives, .$93,905; bluefish, .$07,515, aiud Spanish mackerel, -$50,756.

Persons emploxjtd in the fisheries of fl/yinia.

How engaged. 1890. 1891.

:i, C27

15.718
710

2, 714

3, G03

16, 027
705

3, 200

Total 22. 769 23, 595
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Vessels, boats, apparatus, shore property, and cash, capital employed in the fisheries of Virginia.

Designation.

1800. 1891.

Designation.

1890. 1891.

Xo. Value. Xo. Value. Xo. Value. Xo. Value.

Vessels fishing 730 $503, 100 729 $498, 440 A 1) p a r a t u s — shore
9, no 9, 087

172, 549 ion, 933 862 $162 295 891 $165 990
Vessels transporting . 211 216i 705 214 241, 695 J?vkenets 335 5, 585 339 5,770

5, 124 5, 084 Weirs 50 1 000 50 1 000
Outfit."^ 29, 280 29, 068 889 442 888 442

y, 153 457 038 9 247 4C3i 722 3 396 3 439.

X ppar .at u .a—vessel Dots, eel no 95 no 95
fisheries S])ears 15 10 15 10

Seines 42 20, 250 41 25, 6.50 Tongs, raises, and
' lU 30 10, 694 49, 726 10, 756 50, 203

470 18, 480 4G0 18, 210 182 3, 995 198 4 640
Tongs 1, 324 O! 323 1, 367 6i 482 Shore and accessory

664, 095 717, 787

444i 800 467, 5C0
179 178 ao 170

4s! 587 5, 970 ici 030 2, 871, 376 2, 9-18,059

Products of the fisheries of Virginia.

Species.

1890, 1891.

Species.

1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Amine. Pounds. Value.

10, 041, 698
7, 500

1,471, 671

$91, 674 11,013,485
7, 000

1, 842, 264

$93, 905
430

67, 545

7, 266, 207 $228, 897
1, 266

G, 498, 242
23,871

.$207, 394
1,344Black bass

Ifiuetish
450

57, 195

Sheepshead ..

Spanish mack-
22, 775

Butter-fish 138, 753 3, 442 120, 000 2, 900 erel 648, 793 47, 161 739,910 50, 756
8. 735 385 13, 370

935, 244
4, 651, 473

072, 304
529, 1.59

25, 426 650, 157

3, 929. 899
483, 436

25, 275
Catiish
C’obia or crab-

939, 902 27, 833
28, 487

Squeteague .

.

.

.Striped bass..
130, 740

47, 202
124! 045

42, 127
194, 537

1, 121, .525

4. 708

38, 645
195. 250 4, 948 817, 670

118, 067
24, 514
3, 190

723, 646

116, 364
21, 364

Croakers 1, 075, 690 36, 847 SuckTrs 3! 153
Drum 186, 950 4, 1.54 179. 502 4,011 Other fish 1, 602, 036 41, 247 1, 514, 657 38, 675
Kels 71,930 3, 019 71, 619 2, 907 Crabs, hard... 2, 584, 794 28, 210 2, 308, 071 32, 683
Flounders
Fingfish and

126, i:i5 4, -209 127,295 4, 109 Crabs, soft. . . . 440, 340 26, 054 585, 956
833

29, 379

168, 056 7. 920 149, 565
105, 980. 334

7. 097 42,518, 174 2, 482. 348 43, 134, 602 2, 524, 348
llenhadeu 107. 341, 713 209, 588 197,523 Qui'ib‘^gs OT
Mullet 104, 500 2. 555 no, 700 2, 736 hard clams.. 551

,
888 36,815 5.59, 278 36, 030

Perch, white.

.

306, 521 12, 445 299, 813 12, 010 Frogs 20, 232 2, 655 21, 000 2, 754
Perch, yellow. 184, 403 7, 420 169, 020 6, 799 Terrapins .52, 519 19. 066 .52, 215 18, 494
Pike
Poiupaiio

16, 558

86, 246
1. 039
8, 406

12, 415
93. 700

795

9, 520
Turtles 203, 928 4.279 189, 121 3, 9:i4

Sea bass 61, 323 2, 044 66, 310 2, 270 Total 185, 282, 705 3, 636, 351 183,993, 834 3, 647, 845

In the following snpplenieutai'y table the quantities of certain i^roclucts shown in

the foregoing' table are given on another basis thau pounds:

Species.
;

1890. 1891.

Oysters .• .' bushels..
Clams do
Crabs, hard number..
Crabs, soft do

6. 074, (»25

66. 486

7, 754. 382
1. 321. 020

C, 162, 086
09. 910

0, 924, 213

1,757, 868
11, 196

42, 000

26, 103
Frog.s do
Terrapins do

40, 464
26, 259

of the fisheries in each county.—Thirty-four counties in Virginia have

commercial fisheries, and tlie extent of the industry in each of these is shown iu the

tables wddch follow.

blorfolk County, with its extensive oyster business, leads in the number of persons

employed, having 3,053 in 1891, of which 1,821 were shoresmen. Accomac County

ranks next, with 3,033, but surpasses ISTorfolk County in the number of vessel and
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shore fishermen. Lancaster and Middlesex counties have between 2,000 and 3,000

persons, and Elizabetli City, Glouce.ster, Mathews, and iSTorthuinberland counties are

credited witli over 1,000 persons each.

Norfolk County also has the largest capital invested in the fishing industrj^ In
1(S91 this auiouuted to $707,881, of which, however, $518,250 represented shore prop-

erty and cash capital. Accoinac County, with an investment of $193,553, has much
the largest amount devoted to actual fishing. In the items of vessels and seines this

county also has the first place. Northumberland County has the largest number of

pound nets, James City of gill nets, and York of fyke nets.

The value of the fisheries of Accomac County is about twice that of any other

county in Virginia, except Lancaster. In 1891 it was $731,013, of which $568,110

represented the sale of oysters and $13,055 menhaden, the next important product.

Lancaster County fishermen took fish and oysters to the value of $190,010, of which

$351,370 accrued from the oyster fishery and $79,893 from the menhaden fishery. The
fisheries of Norfolk County yielded $215,807, of which $228,100 was the value of the

oyster output. Elizabeth City County exceeded Ncnfolk in the aggregate value of the

fisheries, having $300,495 to its credit, although the oyster yield was only $108,988.

The value of the products taken in the fisheries of Northumberland County Avas

$250,110, oysters constituting $120,100. In Middlesex County, the fishing industry

gave an income of $211,000, including $231,500 worth of oysters. The fisheries of

Northampton County were AAmrth $230,955, the value of the oysters being $107,750.

Statf'ment hy counties of the number of itersotis employed in the fisheries of Virginia.

Counties.

Oil iisliing ves-
sels.

On transjiort-

iiig vessels.
In shore fish-

eries.

On sliore, in fish

huiises, etc.
Total.

1830. 1891. 1890. 1891. 1890. 1891. 1890. 1891. 1890. 1891.

1,393 1,300 124 113 1, 812 1, 9.37

138
32

217 283 3, 633
17537 122 '

157
22 22 32

228228 228 228
75
25

75
25 25

979130 143 12 16 539 539
399

298 303 1,001
4298 5 369 25 377

206 217 206 217

121 129 71 68 872 872 1,064
62

1 060
62 62 62

8 8 40 40 48 48
69 07 378 378 IG 1C 463 461

174 181
227

174 18L

4 4 226 230 231
154 154 154 154

16 20
12:3

14 14 238 240 33 19 301 293
1:32 16 10 2, 421 2,436

030
171 1G6 2, 740 2.735

49 110 100 049 1. 124 1,088
2. 13314 U 38' 37 1,861

370
1. SS5 185 197 2. 098

C23132 140 16 16 370 105 105 631

9 9 196 196 205

3, 254
205

iSTorfolk 818 805 143 141 860 886 1.433
19

1,821
33

3,653
89 120 33 44 490 523 631 720

275 299 43 994 989 183 183 1.489
97

1, 514

07
221

97 07

221 45 45 2(56 2C0
73 77 73

15» 15 10 13 470 481 16 56 617 5B5

130 139 139 139

48 48 48 48

40 49
11:3

3 3 170 170 8 8 227 230

89 18 14 461 588

215 209 9 9 374 374 598 592

3, G-'7 3,603 710 705 15, 737 16. 027 2. 729 3, 2G0 22,803' 23. 595
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Siatement hi/ counties of the vessels, hoats, apparatus, shore property, and cash capital employed in the

fsheries of Virginia.

Accoraac. Alexandria. Caroline.

Pesignation. J890. 1891. 1890. 1891. 1.890. 1891.

jSTo. Value. I7o. Value. No. Value. No. Value. No. Value. No. Value.

Yessels flshina: 249 $233, 370 235 $219, 860
Tonnaa'o 3.49G 3, 292
Outlit 55, 451 50 775

Vessels transportins; 34 66, 090 32 54, 320 12 ,$11, 200 13 $12, 200
Tonnage 1,187 1. 061 179 193
Outflt 3,803 1 750 1 850

Boats 1,222 68, 124 1,273 73, 052 43 2, 275 50 2, 655 19 $195 21 $225
Apparatus—vessel fislieries

:

Seines 14 8, 900 15 9, 400
Dredges 328 11, 480 310 lO' 850
Tongs 148 1. 485 150 li 500

Apparatus—shore iisheries

:

Seines 68 1, 865 70 1,940 2 2. OOU 3 2, 500 1 1,200 2 2, 400
Pound nets 26 2, 850 29 3, 250 2 200 2 200 4 800 4 800

1

Gill nets 155 930 1G5 990 35 2, 625 37 2, 775 20 400 20 400
i Fyke nets 4 80 3 00

20 10 19 10
203 201
10 10

154 2, 670 170 3, 315
1,399 6, 720 1,470 7i 313

37, 170 40, 002 ^75 225
Cash cai»ital 13, 500 13, 000

514. 711 20, 325 22. 405 2, 595 3, 825

Charles City. Chesterfield. Diuwiddie.

Designation. 1800. 1891. 1890. 1891. 1890. 1891.

i7o. Value. Xo. Value. No. Value. No. Value. No. Value. No. Value.

Boats 115 $1, 544 115 $1, 544 85 $1,275 85 $1, 275 15 $225 15 $225
Apparatus —shore Iisheries

:

Seines 6 1, 855 n 1, 855 3 1,050 3 1,050 4 600 4 600
Gill nets 135 4, 660 135 4, 660 625 1, 875 625 1, 875 15 375 15 375

40 40
1,600 1, 600 500 500

•

Total 9, 699 9, 699 4. 700 4, 700 1, 200 1,200

Elizabeth City. Essex. Pairfax.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. No. Value. No. Value. bio. Value. No. Value.

21 $11,375 24 $12, 575
288 323

7. 927 8,488
4 4,300 5. 000 3 $750 2 $350

81 in 37 15

290 300 193 106
Boats 297 20. 680 299 20. 720 285 5, 227 290 5, 282 55 $5, 775 59 $5, 895
Apparatus—vessel hslieries

:

3 1 950 3 1, 950
32 1, 600 34 l[ 700
75 300 81 324

Api.>aL’atus—shore fisheries

:

Seines G 1, 200 6 1, 200 1 150 1 150 2 7,500 2 7, 500

Pound nets 71 10,150 73 16. 500 30 4,500 30 4, 500 17 I, 775 23 2,335
646 2, 623 721 2, 698 27 2, 700 2, 700

4 200 4 200 225 18 270

1, 375 1, 375 55
10 20 10 20

Tongs, r.akes, and nippers 450 1,800 • 450 1, 800 224 896 224 896
92, 025 95, 825 1, 000 1, 800 36, 865 36. 865

78, 000 80, 000 4. 000

Total 239, 172 248. 017 15. 639 20, 127 54. 615 55, 295
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Statement by counties of tlie vessels, boats, apparatus, shore property, and cash capital employed in the

fisheries of Virginia—Coutiuued.

Gloucester. Hanover. Henrico.

Designation. 1800. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. Ko. Value. No. Value. No. Value. No. I'al ue.

38 $19, 550 38 $23, 710 1 $1,000 1 $1, 000

392 437 15 15

5, 544 6, 029 357 357
19 30, 100 19 29, 200

G02
3,254 3, 117

Boats 527 30
i
055 527 30, 055 31 $475 31 $175 30 300 30 300

Apparatus—vessel fisheries :

92 368 98 392 6 24 6 24

Apparatus—shore tislieries:

29 065 20 665 1 300 1 300
96 18, 900 96 18 900

Grill nets no 530 no 530 65 1,300 65 1,300 V 1,500 50 1, 500

38 475 38 475
50 1,000 50 1, 000

40 20 40 20
40 40

01(5 2, 358 616 2, 358
6, 725 6, 725 700 900

118, 581 122, 210 2, 175 2, 675 1, 181 4. 481

Isle of lYight. James City. King and Queen.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. No. Value. No. Value. No. Value. No. Value.

21 $6, 500 20 $6, 100
180 171

3, 961 3,719
1 .$1,500 1 $1, 500

43 13
135 135

Boats 197 8, 995 197 8, 995 90 $3, 729 90 $3, 729 107 2,635 107 2, 635
Apparatus—vessel fisheries :

208 48 192

Apparatus—shore fisheries

:

Seines . 1 GO 2 100 1 80 1 80 2 500 O 500
Gill nets 156 886 156 880 869 2, 105 869 2, 105 317 2.625 347 2, 625
Fyke nets 28 120 28 120 60 675 66 675 18 225 18 225

100 100

Tongs, rakes, and nii)pers... 202 808 202 808 81 336 84 336 80 320 80 320
13, 900 13, 900 1, 050 1,050 4, 680 4, C.SO

36, 191 35, 870 7,975 7. 975 12, 620 12, 620
]

King G-eorge. King William. Lancaster.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. IN 0. Value. Ko. Value. No. Value. No. Value.

$2, 900 6 $3, .500 VI $32, 050 12 $29, COO
40 49 351 319

Out tit."". 1, 039 1 248 1 1 390
4 2, 400 4 3 800 5 4^000 3

54 75 153 103
571 598 836

Boats 79 ,$1, 755 80 $1, 805 119 1,905 119 1,905 1,122 88, 700 1,122 89, 055
Apparatus—vessel tislieries :

13 7 one 11 fi snc
9 ’ ifm 9

12 48 13 52 6 21 11 70
Apparatus—shore fisheries

:

3 900 3 900

Pound nets 60 8,970 68 9, 195 1 240 1 240 93 12, 900 93 12, 900
80 1,600 80 1,600 245 4. 900 245 1, 900

80 80
144 144

Tongs, rakes, and nippers. .

.

12 48 12 48 1,683 7, 512 1,683 7, 512
5, 690 3, 390 .59 (i50 59 r.5n

3^800 5, 800 78^ 000 coi 000

13, 225 13, 500 23, 685 25, 625 296, 081 278, 326
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Statement hy counties of the vessels, boats, apparatus, shore property, and cash capital employed in the

fisheries of Virginia—Coutimiecl.

Mathev's. Middlesex. Nansemoncl.

Designation. 1800. 1891. 1890. 1891. 1890. 1891.

ISIo. Value. No. Value. No. Value. No. Value. No. Value. No. Value.

16 !i6, 200 15 $6, 000 5 $2, 350 5 $2, 350 32 $18, 000 35
349

$15, GOO
171 162 40 40 328

3,817
32, 000

3, 878
32, 100

654 604 7, 823

3, 800
8,166
3,80030 30 10 11, 900 10 11,900 8 8

747 745 303 303 68 68
4, 588

38, 175

1, 300

4, 588
38, 100

1, 300

1, 356
39, 650

1,307
39, 650

755

11, 430
755

11,430788 783 827 827 209 209
Apparatus—vessel fisheries

:

2 o

10
c 300 2 100

28 112 29 116 10 40 10 40 94 376 99 396
Apparatus—shore lisheries:

12 180 12 180
96 16, 800 87 15, 225 4, 250 24 4,100 1 200 1 200
25 125 25 125

8 400 8 400
50 50

Tongs, rahes, and nippers 808 4, 322
800

808 4, 322
650

1, 506 10, 204
7,900

16, 800

1, 506 10, 264
10.500

350 1, 400
10, 000

350 1,40T)

10, OOO
20, OOOCash capital 16, 900 20. 000

Total 108, 769 106, 744 95, 164 97, 615 74,184 '70i7‘

New Kent. Norfolk. Northampton.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. Ko. Value. No. Value. No. Value. No. Value

164 $67, 395 161 $66, 695 29 $15, 610 32 $16, 870
1,537 1, 495 298 .316

45, 223

38, 900
44, 358
35. 900

2. 350 3,425
15, 8252 $6, 500 D

$6, 500 41 41 13 n; 810 18
110 no 801 777 200 258

284 354 6, 631 6, 666 1, 650
18, 105

700

1,750
19, 990

700

117 1,583 117 3, 583 442 30, 685 433 29, 415 302 332
Apparatus—vessel fisheries

:

1 1

10 20
2 100 4 190 6 270

524 2, 136

800

522 2, 088 62 310 440
Apparatus—shore fisheries

:

4 775 4 775 2 2 800 6 1, 200 6 1,200
19, 84021 19, 115 22

623 2, 249
125

623 2, 249
10 10 125 14 1. 120 16 1,280

2*'’8400 426 215

Tongs, rakes, and nippers 17. 65
2, 100

18 70
2,095

835 3,340
282, 950
168, 000

816 3, 264
328, 750

473 1, 445
4,360

5, 000

502 1,540
4, 325

189, 500 ' 500

Total 13, 681 13, 751 646, 570 707, 881 83, 180 88, 183

1
Northumherland. Prince George. Princess Anne.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. No. Value. No. Value. No. Yalue. No. Value.

39 $40, 650 44 $17, 650
836 930

11, 273

13, 550
14, 865

16, 05013 15
276 323

1, 501

25, 822
1, 614

568 565 25i 958 56 $745 66 $745 101 $2, 090 101 $2, 090

Apparatus—vessel fisheries:
9 5, 500 9 5, 500

3, 46066 3' 260
8

70

2 4 16

App.aratus—shore fisheries

:

2 200 9 200 2 300 2 300 11 3, 125 11 3, 125

120 19, 425 130 20, 730 7 10. 500 7 10, 500
74 2, 795 74 2, 795 13 13 445

247 247 30 30
150 150 75 75

2 90 2 90

Tong's, rakes, ami nippers - 566 2, 699 536 2, 619 50 50 75
38. 680 38i 880 1,400 1,400 42, 300

4, 000
42, 300

4, 000Cash capital 49, 500 49l 500

Ta+^I 212, 555 227, 529 5, 210 5, 270 62, 610 62,610
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Statement hy counties of the vessels, boats, apparntus, shore propertji
,
and cash capital, etc.—Continued.

Desiiination,

Prince William.

1890.

Kichuioml. Stalfoid

.

1890. 1890. 1891.

No. Yalne. No. Value. No. Value. No. Value. No. Value. No. Value.

6 $2, 500 G $2, 500
51 51

666

4 1, 655 4 5, 600
51 111

365 550
37 $1, 355 39 $1, 455 283 9 174 283 8,894

48

39 $3, 325 41 $3. 385
Apparatus—vessel tislieries

:

14 88 12

Apparatus—shore fisheries :

2 4, 000
1, 960

2 4, 000

2. 45014 1,750
2,500

18 2, 250
2, 500

40 6, 000 40 6. 000 28 35
20 20 701 1, 195

90
741 1,235 22 2, 750 22 2,750

c 6 90

360 1,440
3.500

360 1,440
3. 500 2, 775 2, 775

8. 000 15, 000

Total 5, COS e, 20.5 34, 781 45, 523 14, 810 15, 360

Surry. Warwick. Westmoreland

.

Designation. 1890. 1891. 1890. 1891. 1890. 1891.

No. Value. No. Value. No. Value. No. Value. No. Value. No. Value.

10 $3, 700 11 .$3, 850 15 $6, 850 18 $7, 650

153 165 195 258
2 721 2, 894

300
2, 403
3, 150

3, 051

2, 3501 300 1 4

10 10 140 124
Outtit.'^ 50 50 831

23 $650 23 $650 83 4. 880 83 4, 880 246 9,742

1, 450

251 9,912
Apparatus—vessel fisheries

:

Dr(?dges 30 36 1,730
36 144 38 152

Apparatus—shore fisheries:
1 110 1 75 1 75

3 900 3 900 79 11. 360 82 12. 100

020 1,414 770 1,532 24 480 24 480
5 5

40 40 119 119 15 15

26 1, 235 26 1,235
128 512 128 512 283 1,415 283 1,415

500 500 10, 855
200

10,855
300

....

2,714 2, 797 24, 381 24, 812 38, 936 40, 674

York.

De.siguation, 1890.

No. Value. No. Value. No.

68 $33, 100 60 $32, 600 730
739 715 9, 110

Outfit^. 9. 900 9, 521

2,8002 2, 800 9 211
80 80 5, 124

437 437
294 15. 758 294 15, 758 9, 153

42
Apparatus—vessel fisheries

:

470
103 652 log 632 1, 324

Apparatus—shore fisheries

:

172
22 2, 750 23 2, 875 862

124 1, 550 124 1, 550 335
50

150 150
110
15

182

578 1,951 578 1,951
1, 145

10, 694

1,145

Cash capital

70, 193 69, 419

1891.

Total for State.

1890.

Yalne.

$503, 100

172. 549
240, 705

1891.

No.

729

9, 087

214

5, 084

29,280 1 29,068
457, 038 9, 247 403, 722

20, 2.50 41 25, 650
10 30

18. 480 460 18, 210
0. 323 1, 367 6, 482

30, 615 178 32, 470
162, 295 891 105, 990

45, 587 5, 979 40, 030

5, 585 339 5, 770
1,000 50 1,000

442 .142

3,390 3,432
95 110 95

10 15 10
3, 995 198 4, 640

49, 726 10, 756 50, 263

664, 095 717, 787
444, 800 467, 500

2,871,376 2,948,059

Value.

$498, 440

169, 933

241, 095
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Statement hy counties and species of the yield of the fisheries of Virginia.

Accoinac. Alexandria. Caroline.

Species. 1890.
'

1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Alewives 380,000 $1,890 310,000 $1,520 330,000 $2,550 389,600 $3,895 23,840 $239 25,500 $255
Bluelisb. 2-15,100 10,992 406,500 10,100
Cai’ii 800 32 1,400
Cattish 13 7.30 403 UROf) 285 10,040 305 12,600 380
Cobia or crab-
eater 15,800 510 16 900 540

Croakers - - 01.090 2,055 64V10 2 052
Drum 75,490 i!G63 75.220 1 780
Eds 25,400 850 26 500

’ 855 830 35 ' 1,160 53
Flouiulers 37,580 1,231 41,785 1,380
Kiu^ti.sb ami
whitiug 29.785 33 580 785

Meiiliaden 33,4.58,700 59,389 43 055
Mullet ()2,500 1.250 68^000 1 360
Perch 15,000 '450 is.'soo 555 16,494 753 5,922 310 9,670 480 10,500 525
Pompano 9,850 815 11 500 860
Sea bass 14,360 621 15^000 680
vSIiaA 93,030 3,850 104,125 4,243 258,300 6,990 254,500 6,275 27.815 795 22,575 645
Sheepslieacl 7.045 415 8,08o 508
Spanish mack-

erol 190,420 10,060 183,150 9 690
Spots 121,900 4^020 125^950 4 020
Squeteaauc 545.340 20,700 610,640 22,010
Striiied l)ass..

.

12,310 1,205 17] 000 1,470 9,016 901 4,260 403 500 50 1,000 100
1,170 30 1,315 40

Suckers 880 25 i]ooo 30 6,020 130 2,010 60 2,145 58 2,000 55
Other fish 264,590 6,231 277.264 6,360 1,240 41 1,938 82 10,860 307 15,710 400
Oysters 9,514,288 612,713 568,410
Quaboas (lull'd

280,368 18,915 291,16^ 19,035
93.833 840 8G'6G6 780

305,200 14,475 450’916 18 015
lh070 5,'690 9,' 9.30 5,480 1

Total 45,875,199 781.620 37,.589,6U2 731,613 635,600 11,850 669,510 11,368 85,700 2,269 91,045 2,413

Elizabeth City. Essex. Fairfax.

Species. 1890. 1891. 1890. 1891. 1890, 1891.

Pounds. Value. Pounds. Value. Ihiunds. Value. Pounds Value. Pounds. Value. Pounds. \"alue.

Alewives 151,130 $1,511 106,000 ¥1,060 168,200 $1,682 127,800 $1,278 807,659 $5,852 317,576 $3,649
153,280 7.383 114,170 5 385

Carp 1.335 60 3,845 151

118,400 3,484 94,780 2,888 40,000 1,320 95’ 085 2,961
Cobia or crab-

24 333 480 18,250 365
481,870 14,458 429 '350 12 880
7l’905 1,815 6l’282 1^541

Eels 8,560 350 7,320 290 £.300 225 5,106 220 2,000 120 1,568 94
42,880 1,340 44,000 1,235 300 12 200 8

Kiiialisli and
65 300 1,960 53,000 1.590

12 579 000 21.253 11,412.000 19/224
Mu 'let 12 000 240 8,500 170
Tercli 5,250 157 4^500 135 26,450 1,288 20,700 1,029 16,945 816 29,180 1,327

49 000 4,960 37,200 3 720
13 240 410 15^000 490

Sbad 598,111 20,506 428, 165 14,080 227,552 6,496 178,500 5,097 478,495 14,218 342,504 10,942

10,033 521 7.960 420
Srwiiisli mack-

155.333 15,533 116.500 11.650

306.125 9.183 305, 500 9,165

1,019,130 30,584 999,750 29.993 26,400 1,320 19 500 990
Striped bass... loAoo 1,640 12,' 400 1,240 52] 850 4] 565 45] 300 3,726 9,035 765 11,920 967
Sturgeon 298,660 8,960 224,000 6,720 16,500 330 5,500 110 770 30 110 4
Suckers 2,000 40 3,000 60 4,365 110 3,450 93 11,365 341 12,600 377

Other fish 137,180 2,724 97,940 2,073 23,535 766 10,969 568 7,800 370 3,610 131

2,712.220 173,005 2,874,480 168,988 262,500 15,000 315 000 15,000
Qiiahogs (liard

40 000 3,000 29 088 2,000
1,05?! 250 6,766 679] 375 8] 096

! 833 75

156,250 3,125 136,250 2,725 1

1 i

Total .... 20,167,046 331,910
1

18,224,980 306,495 932,352 35,278 832,805 31,007 1,375,404 23,892 818,831 20,678
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Statement tnj counties and species of the yield of the fisheries of Firginia—Coutiimed.

Charles Cit3^ Chesterhelil. Himviddie.

Species. 1890. 1891. 1890. 1891. 1890.
j

1891.

Pounds., Value, Pomuls. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Alewives 300,961
15,300
32,384
5,606

400,267
17,924
38,701

221,078
530

$2,521
400

1,092
336

10,942
1,695

1,281

5,073
11

299,654
16,500
28,315
1,532

319,581
14,522
34,520

201,541

060

$2,510
495
964
92

9,228
1,409
993

395,000
27,800
65,000
3,810

109,375
5,000

:
$3,000

570
1,950
230

2,812
500

360.000
26,500
62,000
2,965

76,502

4,000

$2,650
542

1,760
380

1,868
400

44,600 $96 40,000 $90

Tike
Shad
Striped bass - .

.

42,234 1,080 37,334 960

4,607
13

123,390 2,620 109,535 2,258 11,600 219 11,100 209

Total .... 1,032,751 23,411 916,825 20,371
1

729,375 11,682 641,562 9,658 98,434 1,401 88,434 1,259

Species.

Gloucester.
|

Hanover, Henrico.

1890. 1891. 1890. 1891, 1890. 1891.

Pounds. Value. Pounds. V alne. Pound.s. Value. Pounds. V alue. Pounds.! Value. Pounds. \"^alue.

455,500
55,500
5.000

50.000
44,400

8.000

3,200

20.000
500,000
15.000
4.100
25.000

499,100

25.000
17,600

116,600
1,850

75.000

$4,555
1,660
150

1,000

1,332
320
160

600
1,000
375
164

2,500
14,952

2,500
628

3,498
185

1,875

455,500
57,600
5,400

45.000
44,300
8,500

4,200

15.000
500,000
18.000

2,900
23.000

529,084

35.000
24,400

111,800
1.650

78.000

$4,555
1,728
102

900
1,329
340
210

450
1,000

450
116

2,300

15,888

3,500
912

3,354
165

1,950

i

314.500 1 .‘fi2.64.5 350,000 .$2,700

1

9,960 212 8,800 182

Cobia or crab-

and

49,540 1,488 52,000 1,560

81,900 $2,457 65,520 $1,966 17,630 455 18,200 469

Spanish mack.

Squetea^ue
Striped oass. .

.

3,000 200 2,000 200

22.985

115,000
35,000

500
2,538
2,450

24,200
115,500

35, COO

528
2,425

2.250

53.000

2,463,510

20,320
114,000
16,113
15.000

840
159,585

1,270
950

8,692
450

58.000
2,453,717

20.256

120,000
15,280
19.000

945
144,583

1,266
1,000

8,152
462

Qoahogs (liard

Crabs, hard J

1

Total 4,602,793 209,241 4,645,587 195,717
i

81,900

1

2,457 65,520 1,966 567,615 10,488 605,700 : 10,314

Species.

Isle oi' "Wiglit.
,

James City, Kiug and Queen.

1890. 1.801. 1890. 1891. 1890. 1891.

Pounds. Value. I^ounds. Value. Pounds. Value. Pounds.
j

Value. Pounds. Value. Pounds.
1

Value.

5.000
16,850

125.000

1,875
3,125

150.000
8.000

40,075

$50
811

5,000
93
312
350
480

2,372

3.500

U,i^00

122.000
1.500
2.500

150,000
9,000

34,440

,$35

682
4.880

75
250
350
540

2,020

20,328
6,288

7,005

$183
189
282

18,271
5,753

7,995

$165
176
318

78,300
26,020

$780
797

65 2.50 1 *6.52

22^956 679

Perch 24,385
1,206

132,181

930
72

3,855

20,627
1,355

113,498

770
(i9

3,480

25, 648 826 21,172 675
Pike

196,875
3,125

17,750
40,377
09,500

8,437
187

712
1,531

6,950

157,500
2,500

15.500
33.500
56,000

6,750
1.50

500
1.285

5,600

178,920 5,332 142,618 4,251
Sheepshead

Squeteague
Striped bass . .

.

9,000
13,872
81,525
17,838
38,600

122,500
362

360

1,295
3,076

485
551

7,300
7

8,199
12,318
64,060
14,556
13,771

126,000
460

327
1,154

2,251
432
399

7,500
9

7,682 749 7,851 775

3,840
26,210

821,030

115
947

42,742

4,120
27,640

780,549

120
1,005

41.013

13,538
8,060

52,500

394
170

3,000

12,968
7,000

52,150

360
160

3,080

Total 1,528,032 71,089 1,414,549 65.345 455,090
j

18,585
j

406,663 17,056 391,868 12,048 331,965 10,632

F. C. B. 1894—28
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Statement hij counties and species of the yield of the fisheries of Virginia—Continued.

Species.

King George. King 'William. Lancaster.

1890. 1891. 1890. 1891. 1890.
1

1891.

Pounds.
,
Value. ' Pounds. Value. Pounds. Value. (Pounds. Value. Pounds. Value. Pounds. Value.

788.895 $8,891 627,163 $7,511 20,000 $200 25,000 $250 613,000
73,537

$4,215
4,438

620,225
80,000

$4,202
4,600

1,100
15,150

55
447

1,260
19,020

63
605 89,700 2,745 87,920 2,638

17,800 715 16,320 662
1,060 167 4,230 165

11,140
29,700,000

340
70,995 -

10,080
10,740,000

310
79,893

16,800
237,580

840
6,788

19,700
21.5,654

085
5,795 314,884 9,421 252,210 7,541 606,665

12,000
14,716

374,142

24,091

960
1,177

15,729

610,750

10,000
14,000
373,867

24,480

800
1,120

15,685

Spanish mack-

StTipe<l bass . .

.

36,160
2,185
8,510

65,145

2,980
68

255
3,388

22,140
1,880
9,390

74,880

1,788
57
282

3,875

7,680 768 8,575 858
49,441 2,180 47,425 1,985

126,505
5.330,500

3,047
287,760

120,600

5,286,400
2,903

351,370128,100
13,800

7,450
69

130,900
15,300

6,770
77Crabs, liard 1,200 30 4,160 32

81,440 .
8,144 80,000 8,000

4 032 fins 4.050 608

Total

1

j

1,184,117 24,514 1,003,527 21,766 574,164 20,653 519,905 18,137 37.010,886 i 423,791
1

;

18,009,667 496,010

Species.

Mathews. Middlesex. iSTansemond.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

553,400
158,000

85,000

$5,534
1,700

2,550

538,800
175,000

95,000

$1,388
5,250

2,850

304,625 $2,916 270,000 .$2,610 4,450 $128 4,000 $120

Cobia or crab-

9,550 392 10,000 400

550,000
7,000

1,100
210

462,534
7,200

924
216

1,000
1,655

40
84

800
1,575

32
81651,000

15,000

3, .500

247,300

19,530

1.500

105
7,419

588,000

15,300

3,000
221,740

17,540

1,530
90

6,744

131,250 3,750 108,500 3,100

Spanish mack-

9.164
100,114

2,828
10,332
22,500

1,079.600

366

5,018
282
310
675

216,870

9,125
95.000

2, 150
10.000
26,250

3,906,700

700
4,750
245
300
795

231.560

SqneteaKue 12,600
7,080

505
580

10,0U9
G,7U0

400
550

147,000
59.000

2,211,850

42.000
19,200

936
25.000

2,940

1,770
141.615

3,000

1,200
534
500

130,500
14.500

2,478,350

51 200
14,400
1.080

26.500

2,610

1,335
141,620

3,200
900
660
530

2,700
1,622,600

108
89,855

2,500
1,629,600

100

89,355Oysters
(Jnahogs (hard

1

[

Total .... 4,775,186 194,207 4.856,104 190,387 4.660.713 230,187 4,428,025 214,060 1,661,635 91.692 1,665,175 91,038

Species.

Prince AVilliaiu. llichmond. Stafford.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Yalue. Pounds. Value. Pounds. Value. Pounds. Value, Pounds. Value. Pounds. Value.

62,000
2,100

2,050
1,500

7,315

$610
68
66
60

284

79,200
1,980

2,710
1,820

7,865

$790
64
92
70

286

193,7.10 $1,988 150,000 $1,500 1,264,160
2,800

9,800
2.785

34,285
3,920

64,400

$10,889
140
392
140

1,410
280

1,990

1,053,300
4,175

19,700
2,430

37,242
4,820

55,200

$9,745
208
591
120

1,575
337

1,805

119.750
4,980

29,812

3,665
180

1,491

94,250
4,265

21,750

2,907
150

1,088

Shad 102,620 2,932 84,100 2,360 183,312

32,500
63,000

.5,237

1,9.50

6,300

134,.575
24,375
52,150

3,845
1,462

5,215Striped bass . .

.

8,649 668 9,490 738 7,600
150

2,346
5,560

750
5

72
185

7,000 700

520
3,526

16

106
720

4,035
21
139

2,175
27,550

941,800

52
882

18,630

1,815
20,390

851,200

43
682

5.5,250

1,955
6,900

59
247

15,000 1,875 15,600 1,950 600 75 690 86

Total 205,280 6,685 207,820 6,510 1,603,629 70,375 1,354,800 72,142 1,398.406 16,328 1,193,412 15,473
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statement by counties and species of the yield of ike fisheries of Virginia—Contiiiiied.

Species.

New Kent. Norfolk. Northampton. Ij

1890.
,

1891. 1890. 1891. 1890. 1891.
1

Pounds. A^alue. Pounds. Value. 1‘ounds. Value. Pounds. Value. Pounds. Valuo. Pounds. Value.

121,992 $1,172 104.986 $1,007 367,500
201,133

$1,029
5,841

1,269,000

427,640
$3,340
13,10197,900 $3,350 137,280 .$4,640

20,4.50 614 17, 623 533
Cobia or crab-

19,404
35,000
29,680
2,300
2,835

4,971
237,213

252
1,000
263
70
36

125
472

20,100
31,360
33,000
1,700

3,420

3,895
230,000

293
895
275 1

50
1

;l

103 :

460
1

82,000 2,800 73,650 2,459

Kingfish and
10,000 1,000 7,000 700

25.142

2,010

748
121

22,210
1,943

666
117 j

1,796
31,723
78,760

572

163,590
16.488

429,783
33,230
2,100

191
913

2,207
43

7,933
468

6,418
1,467

18

22,000
34,210
55,475
3,400

286,000
13,320

306,532
55,200
1.950

2,640
995

2.597
170

14,300
375

5,858
2,760

20

196,154 5,714 162,431 4,729

Spanisli mack-

51,015
255,775

4,050
6,175

46.980
-218,650

3,729
5,969

Striped bass

.

.

.

11,946

4,754
1,460

83.793

48,300

1.105
190
44

2,513
2,587

9,607

4,280
1,700

69,327
50,4110

894
171
53

2,076
2,700

24,549
2,599,226

65,280
540,166

2,000

54S 1 in ?n.=i 378 1

167,756 1

4,049
15,735

700

1,051,677 233,540 4,013.415 228,400 125,774

4,135

13,4.50

800

3,627,792

63,936
633,430

1,000

Qliahogs (bard

1,786' 36 1,251 45

Total .... 517,793 14,844 445,818 12,991 1,548,367 250,915 4,496,975 245,897 4,889,359 173,453 7,141,725 236,955

Species.

!N'orthuinl>erhind.
|

Prince George. Princess Anne.
i

1800. 1891. 1890.
i

1891

.

1890. 1891.

Pounds. Vable. Pounds, lvalue.
1

Pounds. Value. iPounds. A^alue. Pounds. Value. Pounds. Value.

1,406,238
51,49.5

600
81,300
2,000
6,210

500

$14. 162
2.143

30
3,252
100
260
25

2,108,085
73,623

650
119,475

1,980
7,840
610

1

$21,064
3,130

32

4,779
99

1.51,370 $1,249 144,675 $1,197
316,725 $11,379 316,220 $11,340

Cattish
220,773 9,230 227,315 9,092

Eels 325
31

Kingfish and
35,000 3,500 34,090 3,409

Menhaden 30,090.000
15,499

2,000
653,170

2,000

54,933
775
100

21,135
100

27,262,100
17.935

2, 100
842,892

1.925

52,532
897
105

27,380
96

Perch 9,600 480 8,350 417

Shad 204,092 6,204 186,140 6,091
j

Sheepshead
Spanish inack-

86,2.50

35,000
589,892

8,600
2,450

18,471

91,960
32,419

644,825

9,166

2,269
16,308

14,3.50

54,644
60,687
34.080

143,141
2,135.000

23,400
33,900

718
2,192
5,408

1,248
2,644

121,647
180

2,155

17,385
74,050
75,783
70,250

174,126
2,023,700

25,500
39,600

869
3,331
6,973
2,574
3,184

120,160
195

2,360

Squeteagne
Striped bass . .

.

14,100
28,730
14.280

1,130

1,058
425

12,250
26,580
11,560

970
893
340Other fish 47,600

87,607
668,645

1,448
27,825
5,300

27,980
89,999

675,000

854
28,450
5,350Crabs, hard

Crabs, soft
19,250 650 21,175 802

Total .... 34,810,214 233,567 32,939,609 250.116 441,422 11,190 410,730 10,710 2,087,492 88,203 2,139,808 86,238
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Statement hy counties and species of the yield of the fisheries of Virginia— Continued.

SpeciCvS.

Surry. TTarwick. Westmoreliind.

1890. 1891. 1890. 1891. 1890. ' 1891.

Pounds. Value. Pounds. ' Value. Pounds. Value. Poniuls. Value. Pounds.
1
Value. Pounds. Value.

Alewives 68,300
25,795

$512
1,289

53,300
20,906

$400
1,015

1,167,000
61,200
19,400

$9,875
3,060

726

1,047,100
8,,125

32,200

$10,267
416

1,102292,31-1 $7,225 229,852 $5,808
17,737 751 21,410 878

4,820

76,800
11,420

216,900

250
96

571
6,157

5,180

68,000
14,725

190,865

265
85
736

5,111

9,200

202,705
160

8,361
7,500

152,831
375

G,375Sh,ad
Spanish mach-

16,800

1,200

13,865
20,607
1,060

180

75
579

1,120
106

12,810

2,000

12,278
25,631
1,300

360

120
491

1,077
130

Squeteai^uo
Striped bass . -

.

12,000
16,572
1,900

16,980

1,200
765
118
173

9,265
13,276
5,530

13,100

926
536
135
381

61,300
38,200

3,265

3,098
32,840
17,955

1,042

1,436

13,180
28,580

583,485
70,000

600
000

385
1,571
42.755

025
80

100

15,260
30,835

516,250
68,040
1,040
600

445
1,692

43,650
818
101
110

Other fi.sli 16,137
903,060

710
37,056

8,291
996,793

379
34,298

Total 551,731 18,605 431,357
j

11,536 1,150,861 42,681 1,154,719 39,181 2,356,485 72,617 j2,049,875 67,882

Species.

York. Total for State.

1890. 1891. 1890. 1891.

Pounds. Value. Pounds.
!

Value. Pounds. Value. Pounds. Value.

Alewives
Bluehsh
nnr-n

75. 000

32, 000
$750
900

50, 000

25, 000
$500
750

10,641,698
1, 471, 671

8, 735

939, 902
194, 537

1, 124, .525

186, 950

71, 930
126. 135
168, 056

107, 341, 713
104. 500

491, 014

16, 558
86, 246
61, 323

7, 266, 207

22, 775
648, 793

651, 473
4, 072, 304

529, 159

817, 670

118, 067

1, 748, 889

42, 518, 174

551, 888

2, 584, 794
440, 340

$91, 674
57, 195

385

27, 833
4,798

38, 645
4. 1.54

3,019
4.209
7, 920

209, 588

2, 555
19, 865
1,039

8, 466
2, 044

228, 897

1, 266

47, 161

25, 426
130, 740

47, 202

24, 514
3, 190

45, 139

2, 482, 348

36, 815

28, 210

26, 054

11, 013, 485
1,842, 264

13, 370
935, 244

195, 250

1, 075, 090

179, 502

71, 019

127, 295
149, 565

105, 980, 334
no, 700
46.S, 833
12,415
93, 700

66, 310
6, 498, 242

23, 871
739, 910
650, 157

3, 929, 899
483, 436
723, 640
116, 364

1, 641, 657
43, 134, 602

559, 278

2, 308, 071

585, 956
833

21,000
52, 215

189, 121

$93, 905
67, 545

576

28, 487
4,948

36, 847
4,011

2, 907
4, 109
7,097

197, 523

2, 736
18, 809

795
9,520
2, 270

207, 394
1,344

50, 756
25, 275

124, 645
42. 127
21,364
3, 153

42, 005

2, 524, 348
36, 030

32, 683
29, 379

75
2, 754

18, 494
3,934

Croakers I
16.700 530 25, 300 903

Fi-U ... 1

Flounders
Kin^jfish and 'wliiting..

27, 700

3, 000
1,065

60
23, 000
3,000

890
60

Pike

Shad 62, 415 1, 630 53, 065 1,450

Spots
Squeteague

30, 000
127, 500

6, 000

10, 000

970
4,125

600
150

30, 300

116, 000

3, 350
10,000

945

3, 460
335
150Sturgeon

38, 000
1,751,821

103, 920

1,210
83, 189

6, 495

32, 100
1.717,702

103, 638

963
72, 185

6, 480Qiiahogs (hard clams).

20, 232

52, 519
203, 928

2. 655
19,066
4, 279

3, 150

5, 000
2, 700

150
3, 150

5, 000
2,700

150

Total 2, 292, 20G 104, 614 2, 201, 205 91, 921 185, 282, 705 3, 63G, 351 183, 993,834 3, 647, 845

The products talcen with the different appliances .—The following tables, relating

to the vessel fisheries and the boat fisheries, respectively, show the quantity and

value of the products resulting from the use of each of the important forms of ap)paratus.

Separate figures are given for each county; the data relate to 1890 and 1891.

Vessels are employed in the fisheries of 17 counties in Virginia, in all of which

oj^sters constitute a conspicuous part of the yield. In Lancaster and Northumberland

counties menhaden are the most Amluable products taken. The aggregate value
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of the vessel fisheries of the State in 1891 was $814,792, of which sum oysters

represeuted $020,607 and fish $188,18.5. The output of oysters was 1,643,931 bushels,

of which 490,230 bushels were taken with dredges and 1,153,701 bushels with tongs.

The value of the vessel fisheries of Accoinac and ISTorfolk counties was $427,022, or

more than that of all the other counties combined.

Tlie value of the shore fisheries of Yirgiuia was $2,833,053. Omitting from

consideration the apparatus used in takiug oysters, it appears from the table that

liouud nets are much more important means of capture than any other appliances.

These caught 23,790,835 pounds of fish in 1891, for Avhich the fishermen received

$471,560. The combined yield of fish by all other apparatus was 12,592,943 pounds,

valued at $340,403. Alewives, menhaden, and shad constitute about two-thirds the

quantity and more than one-third the value of the catch. Gill nets rank next to

pound nets, followed by lines, seines, fyke nets, weirs, and pots. The shad is the most

valuable fish in the x>ound-net and gill-net fisheries, the squeteague in the seine and

line fisheries, and the striiied bass in the fyke-net fishery.

Statement hy counties, apparatus, and species of the yield of the vessel fisheries of Virginia.

Comities.

Seines. Lines.

Elaefisli. Menhaden. Bluefish.

1890. 1 1891. 1890. 1891. 1890. 1891.

rounds. Yalue. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

32, 939, 700
11. 715, 000

29, 340, 000

$57, 014

19, 525

70, 275

24, 620, 700

10, 800, 000

40, 365, 000

$41, 155
18, 000

79, 143 10, 000

35, 000
$400
1,0501,650 $50

10, 000 $300 27, 360, 000 50, 250 24, 900, 000 47, 750

10, 000 300 101, 354, 700 197, 664 100, 685, 700 186, 048 1,650 50 45, 000 1,450

i

Lines.

Counties.

Croakers. Spots. Squeteague.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Norfolk 2, .500 $100 5, 650 $169 1, 015 $50 980 $49 5, 775 $175 5,650 $169

Total 2, 500 100 5,*650 169 1, 015 50 980 49 5, 775 175 5, 650 169

Counties.

Accomac
Elizabeth City. .

.

Gloucester
Henrico
Isle of Wight
Hing William ...

L,anca.ster

Mathews - - .

Middlesex
Nansemoud
Norfolk
North.mipton
Northumberland.
liichinondWarwick
Westmoreland. .

.

York

Oysters by tongs.

Busin Is. Value

203, 740

45, (100

50, 930
5, 000

35, 020

15, 300

2, 500

14, 850

4, 200

86, 800
408,101
()2. 750

600
5, 600

22
,
000

107, 300

Total
!
1,076,351

$32, 875

21, 575

22, 609

2, 450
10, 957
6, 100
1,060
6.645
1,950

34, 205
163, 930

15, .565

270

2, 270

8, 252

33, 785

364, 498

1891.

Bushels. Value.

244, 495
48. 400
65, 450

5, 000
29. 400

15, 700
4, 700

18, 600

4, 100

92, 800
407, 570

90, 300
1

,
000

2,800
23, 700

93, 080

$40,

21
,

24,

2,

s!

5,

1 ,

7,

2,

35,

161,

24,

27, 297

1, 153, 701 372, 429

Oysters by dredges.

1890.

Bushels. Value

429, 810
34, 960

.
2 ,

000

4, 900

7, 000
7, 900

70, 900

30, 705

588, 175

$168, 470

17, 680

900

2,310

3, 150

4, 000

28, 705

16,319

241, 534

1891.

Bushels. Value,

343, 240

37, 240

2, 000

3, 000

10, 650

66, 600

$182, 600
17,458

800
1,200

5, 690

29, 930

490, 230 254, 178

Cotal value.

$258, 959

58, 780
22, 609
2,450

10, 957
6, 100

72, 235

8, 955
1, 950

34, 205
167,455
19, 565
79, 225

2, 270

8, 252
16, 319
33, 785

$264, 495
56, 738
24, 965
2, 250

8, 412

5, 570
82,313
8, 640
2,010

35, 005
162, 527
29, 975
78, 709
1,250
7, 515

16, 500
27, 297

804,071 814,792
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Statement iy counties, apparatus, and species of the yield of the shore fisheries of rirginia.

Apparatus and
specie.s.

i

Aocoinac. Alexandria. Caroline.

1891). 1 1891.
1

1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

320, 000
800

13, 730

.$2, 450
32

403

388, 000
1,460

9, 820

$3, 875
58
285

5, 000 $50 10, 000 $100

1,000 30 2,000 60
23, 300
3, 800

1, 985
95, 000
02, 500
12, 00(1

5,600

$815
114

50
950

1,250
360
316

20, 000
4.000

2, 160
100, 000

68, 000
15, 000
6.000

$700
120

65

1,000
1,360

450
360

Xingtish and

16, 494 753 5, 922 310 1,300 65 2, 500 125

11, 900 300 32, 000 760

76, 000
147, 690

2, 280

4, 415
80, 000

156, 640
2, 400

4, 695Sqneteague
9,016
6, 020
1,040

901
180
31

4, 260

2, 010
1,878

403
60
79

500 50 1, 000 100

7, 025 220 6,200 190 5, 035 107 10,070 215

434, 900 10, 770 458, 000 11, 340 379, 000 5, 050 445, 350 5,830 12, 835 302 25, 570 600

Poiiud nets

:

Alewives 380, 000
168, 100

1, 890
8, 142

310,000
320, 500

1,520
12, 820

10, 000 100 1, 600 20 18, 840 189 15, 500 155

9, 040 275 10, 600 320
Cobia or crab-

15, 800
28, 500

48, 330

21, 200
18,710

7,300
424, 000

510
740
748
640
550

215
825

16, 900

30, 210
46, 000
23, 000
21,285

8,920
435, 000

540
787
700
680
630

270
900

830 35 1,160 53

Kingfish and

8, 370 415 8, 000 400

9, 850
93, 030

4, 900

177, 420
23, 400

217, 650

11, 690
1,170

815

3, 850
240

8,960
700

8, 545

1, 180
30

11.500
104, 125

6, 100

170, 650
26, 450

246, 000
16. 500

1, 315

860
4, 243

350

8, 640
7(i0

8, 865

1, 450
40

1,400 40 500 15 1.575 45 1,575 45
Sheepsbead
Spanish macli-

Squeteairne
Striped bass...

2, 145
5,825

58
200

2, 000

5, 640
55

185174, 790 3, 077 189, 270 3, 293 200 10 60 3

Total 1, 825, 840 41, 657 1, 983, 725 47, 348 11, 600 150 2,160 38 46, 625 1,217 44, 475 1,213

Gill nets

:

52,000 1,750 56,000 1,980
1

245,000 6,650 222,000 5,500 26,240 750 21,000 600

Spanish niack-
13.000
12,500
35,0110

45.000

1,100
540

1,600

1,820

12.500
11.500
38,000
51.500

1,050
460

1,850

2,100
Smieteague

Total 157,500 6,810 109,500 7,440 245,000 6,650 222,000 5,500 20,240 750 21,000 6U0

Fyke nets

:

1,800
3,000

620
880

36

90
25

25

1.500

3.500
500

1,000

30
105
20
30

Striped bass ...

Total 6,300 176 6,500 185
1

Lines

:

25.000
12,890
27,160
13,270

20,500
8,760

2,145
10.000

145,000

37,775

1,100

500
915
531

410
305
175
500

6.200

1,114

30.000
14.500
29,220
15.000

22.500
9.000

1,986

8.000
170.000
30,294

1,300
565

1,080
600

450
320
158
400

6,600
777

Kingfish and

Slieepsbead

Squeteague

302,500
,

11,750 330,500 12,250
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Statement hn counties, apparatus, and species of the yield of the shore fisheries of Virginia—Continued.

Apparatus aud
species.

Accomac. Alexandria. Caroline.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Yalne. Pounds. Value. I^ounds. Value. Pounds. Value. Puuiids. Value.

Pots and spears

:

Eels 4,200 $210 3,500 $175
Miscellaneous

;

6,079,438
280,368
93,333

305,200
11,070

411,368
18,915

840
14,475
5,690

5,064,300
291,160
86,666

450,910
9,930

345,070
19,035

780
18,015
5,480

Crabs, hard
Crabs, soft

Total 5,769,409 451,288 5,903,032 388,380

Grand total. 8,500,649 522,661 8,854,757 467,118 635,600 $11,850 669,510 $11,368 85,700 $2,269 91,045 $2,413

Apparatus and
species.

Isle of IF) gilt. Janies City. King and Queen.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. I^ounds. Value. Pounds. Value.

Seines

:

10, 828 $97 9,671 $87 78, 300
18, 250

14, 500

$780
546
435

65, 250
15,000

12, 500

$652
450
375

600

2, 200
$24
100

800

3, 940
$32
190 526

931
319
975

16
27
26
39

455
854
266
820

14
25
21
33

4, 520 452 5,315 531

3, 840

5, 900

12, 600

115
265

4, 120

9, 940
120
410 700 21 665 20

Total 504 18, 800 752 14, 279 226 12, 731 200 115, 570 2, 213 98. 065 2, 008

Gill nets

:

9, 500 so 8, GOO 78
150, 000

8, 000

31, 000

350
480

1, 860

150, 000

9, 000

25, 000

350
540

1, 500
Mullet

15, 783

1, 206

131, 250

4, 310

80, 550

16, 962

17, 900

603
72

3.828
345

3, 037
459
530

12, 147

1, 155

112, 644

3,493
63, 240

13, 500

13, 106

455
69

3, 455
278

2, 218
400
379

7, C20 285 5, OUO 190
Pike .. ..

196, 875
62, 000

8, 437

6, 200
157, 500

50. 000
G, 750

5, 000
178, 920

930
5, 332

74
142, 018

700
4,251

60Strii'Cd bass . .

.

10,910
8, 660

315
170

9,800
7.000

265
100

447, 875 17, 327 391, 500 14,140 277,461
1

8,960 227,885 7,332 207, 040 6,176 165, 118 4, 926

Fyke nets

:

5, 000

5, 000
50

225
3,500
4, 500

35
200 6,288

7, 005
8,076
9. 000

9,243
870

189
282
311
360
924
26

5,753
7.995

8, 025

8, 199

8, 559

1, 056

170
318
307
327
855
32

8,370 251 7, 956 229

2, 500 150 2, 000 120 3,528 106 3, 672 110

Striped bass . .

.

3, 750 375 3,000 300 2, 232
2, 628

223 1,836
3, 168

184
95

1, 500 45 1, 500 45

Total 17, 750 845 14, 500 700 40, 488 2, 092 39, 587 2,015 16, 7.58 659 16,632 618

Lines :

11,250
125, 000

1,875

4, 375
3, 125

17,750
40, 377

3, 750

18, 750

562

5, 000

93
262
187
712

1,531
375
037

9, 000

122, 000
1.500
3.500
2, 500

15, 500

33, 500
3,000

16, 200

450

4, 880
75

210
150
590

1, 285
300
550

Sbeepshead . . .

.

Squeteague
Strii)ed bass . .

.

226, 252 9,359 206, 700 8, 490

Pots and spears :

3, 125 312 2, 500 250

Miscellaneous :

571, 090 31, 785 574, 749 32, 601 122, 500
3C2

7, 300
7

126, 000
400

7, 500
9

52, 500 3, 000 52, 150 3,080

571, 690 31, 785 574, 749 32, 601 122, 862 7, 307 126, 460 7, 509 52, 500 3,000 52,150 3,080

Grand total- 1, 279, 292 60, 132 1, 208, 749 56, 933 455, 090 18, 585 406, 063 17, 056 391, 868 12, 048 331,965
;

10,632
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Statement hi/ coniities, apparatus, and species of the yield of the shore fisheries of Virginia—Coiitiimed.

Appar.atus and
species.

Seines

:

Alewires
Catfish
Perch
Shad
Stripied bass...
Sturgeon
Otlier fish

Total

Gill nets

:

Alewives
C.atflsh
Perch
Pike
Shad
Striiied bass...
Sturgeon
Other fish

Tot.al

Lines

:

Catfisli
Striped bass.

Total

Miscellaneous

:

Turtles

Grand total.

Charles City. Chesterfield. Dinwiddle.

1890. 1891. 1890. 1891. 1890. 1891.

PouikIp. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. v.alue. Pounds. Value.

150, 961

12, 000
25, 720
99. 092

6, 419
1,401

98, 920

$1, 021
360
892

2, 551
634
56

2, 038

149, 654
13, 000

24, 705
05, 161

6, 226
1,320

83, 915

$1, 010
390
856

1,678
615
53

1, 738

45, COO

25, 000

20, 000

$450
500
600

35, 000
24, 000
15, 000

$350
480
450

32, 000 $70 30, 000 $65

31, 734 816 28, 000 720
5, 000 500 4. 000 400

17,000 660 15, COO 450 10, 500 200 10, 000 190

394. 513 7,552 343,981 6. 340 112, 000 2,710 93, coo 2. 130 74, 2'34 1,086 68, 000 975

150, 000 1, 500 150, 000 1,500 350, 000

2, 800

45, 000

3, 810
109, 375

2, 550
70

1,350
230

2,812

325, 000
2, 500

47, 000
2. 965

76, 562

2, 300
62

1, 310
180

1, 868

12, 600 26 10, 000 25

6. 664

5, 606
301, 175

4, 505
37, 300

122, 158

200
336

8,391
361

1,225
3, 035

3,610

1, 532

254, 420

1, 796

33, 200
117, 626

108
92

7, 550
144
940

2, 929

10, 500 270 9, 334 240

106, 390

617, 375

1,960

8, 972

94, 535 1, 808 1,100 19 1,100 19

627, 408 15,048 562, 184 13, 263 548, 562 7, 528 24, 200 315 20, 434 284

3, 300

7, 000
100
700

3, 500

6, 500
105
050

T

10, 300 '8'00
10, 006 755

530 11 660 13

1,
0'3'2','751

23, 4ir M)16,'825' 20. 37F 729, lYs” 11,682 6417562' 9,
65'$' go.TsU 'ITToT 88, 434 1, 259

Apparatus and
species.

Seines

:

Alervives
Catfish
Perch
Shad
Striped bass .

.

Other fish

Total

Pound nets

:

Alewires
Blueflsh
Ciirp
Catfish
Croakers
Eels
Flounders
Menhaden
Perch
Sh.ad
Spanish mack-

erel
Spots
Squeteague
Striped bass . .

.

Sturgeon
Suckers
Other fish

Total

Gill nets

:

Shad

Lines

:

Catfish
Striped bass . . .

Total

Miscellaneous

:

Oysters
Crabs, hard . ; .

.

Crabs, soft
Frogs

Tot.al

King George.

1890.

Pounds. Value.

130, 000 $1, 300

1, 050 50

4, 000 200

26, 250 750

10, 000 800

28, 000 1, 400

199, 900 4, 500

G58, 89.5

1, KIO

13, 5U0

4, (>eu

12, 800
106, 330

20, 100

2, 185

8,510
37,445

870, 985

105, 000

Grand total

.

4, 200

L032
8,

232'

1, 184, 117

7, 591

55
397

640

3, 038

1891.

King TTilliaiu.

1890.

Pounds. Value

120, 500

3, 500

5, 200

18, 000

12, 700

25, 800

185, 700

506, 663

1,260
15, 520

14, 500
113, 654

2, 180
68

255
1, 988

16, 379

3,000

9, 440
1, 880
9,390

49, 080

725, 617

84, 000

30 4, 160

605
I

635
i

4,050

8, 210

24, 514 il, 003, 527

$1, 455
117
260
550

1,016
1, 290

4, 688

6, 056

63
488

72o
2, 845

57
282

2, 585

14, 038

2,400

32

608
'640'

21,766

Pounds. Value,

20, 000

3,'566

6, 184

2, 000

31, 684

308, 700

86, 200
5, 680

$200

200

91, 880

2, 640
568

1U208
'

21, 000

13, 800
1,350

69

1891.

Pounds. V.alue.

25, 000

3, 300

$250

5,250
I

135

Lancaster.

1890.

Pounds. Value

613, 000
73, 537

17, 800

11, 140

360, 000

2, 300 I 230

35,850 I 714

246, 960

84, 620
6, 275

90, 895

21, 000
15, 300

7, 409

2, 539
628

3, 107

1, 200
77

36,300
i

1,277

iTo'oos' I^5'6T

606, 665

12, 000
14,716

374, 142

49, 441

i26. 505

5, 299, 000

81,’ 440

5, 380, 440

639,386

$4, 215

4, 438

715

340
720

24, 091

960
1, 177

15, 729

2, 180

1891.

Pounds. V.alue.

620, 225
70, 000

16, 320

10, 080
375, 000

610, 750

10, 000
14. 000

373, 867

,047

47, 425

i20,'600

57,612 ,2,268,267

285, 800

a'iii'

293, 94£

.35T755U

5, 239, 500

80,’ 000

5, 319, 500

7, 587, 767

$4, 202

4, 200

602

310
750

24, 480

800
1, 120

15, 685

1,985

2, 903

57, 097

348, 600

8,’ 600

356, 600

413, 697
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Statement hy counties, apparatus, and species of the yield of the shore fisheries of Virginia—Coutinned.

Elizabeth City. Essex. Eairfax.

Apparatus and
species.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. PoundvS. Value. Pounds. Value. Poiiuds. Value.

Seines

:

8, 000 $80 7, 000 $70 609, 6.59 $3, 872 93, 610 $980
7, 800 $390 4, ;500 $225

1,335
12, 000

60 1,045
10, 875

47

5, 000 150 2, 500 75 480 435
1, 200 GO 600 30

Eels 2, 000 120 1,568 94
Mullet 12, 000 240 8, 500 170

4,345
264, 460

186 3, 780

182, 280
161

Shad 8, 624 6, 904

2, 300

3, 500
2,000

69 1,500
2, .500Sfiueteague

Striped bass . .

.

103
200 1,500 150 500 50 400 40 a. 435

770
275
30

3,660
110

293
4

7, 165 215 6,000
880

190
4,100 82 2, 300 46 4, 000 200 4,000 2(10

' 800 20 22

32, !)00 1, 146 21,400 741 17 5(J0 480 13, 900 385 905, 969 13, 882 J03, 808 9, 130

Pound nets

:

AlevTives 151, 130
114,066

1,511

5, 833
106, 000
76, 000

1,060

3, 800
159, 000 1, 590 120, 000 1, 200 198, 000 1,980 223, 906 2, 669

2, 800
84,210

104
90, 000 2, 700 69, 000 2, 070 28, 000 840 2, 526

Oobia or crab-
24, 333

62, 660

34, 395

8, 560

28, 315

65, 300

486 18,250
47, 350

29, 840

7, 320
27, 100

53, 000

365'

1,880
1, 030

350

1,420
895
290 3, 800 150 3, 281 1.30

850 715
Kingtisli and

1,960
1,728

1, 590
8G4, 000 612, 000 1; 224

23, 850 1, 170 17,400 870 12, 600 630 25, 400 1, 166

49, 600

598, 111

8, 933

4. 960 37, 200
428, 165

3, 720

Shad 20, 506
446

14, 680 22, 050 030 15. 750 4.50 13, 335 381 10, 520 263
Sheepshead . . .

.

Spanish mack-
6, 700 335

155, 333 116,500 11,650
1, 06544^500

10(5. 330

14, 400

208, 6(50

1,335
5 000

35, 500

117, 250

10, 900

224, 000

Squeteague
Striped bass . .

.

3, 518
1,090
6,720

26, 400

45, 000

' 1 320 19, 500

36, 000
990

2, 880L440
8, 960

3, 840 3, 500 280 7, 560 604

2, 765

18, 335
70 2, 4,50

12, 269
63 4, 200 126 0, 600

2,730
187

Other fish 111, 380 1, 990 67, 740 1, 190 530 347 7, 000 350 109

Total 2, 300, 606 75, 798 2, 020, 815 55, 327 391, 200 12, 000 295, 650 9, 000 266, 635 4, 587 363, 786 7,628

Gill nets:
Shod .. 203, 752 5, 821

535
161, 700

6, 100

5, 500

4, 620
610

200, 700 5,213
210

149, 704
700

3, 775
2, 100 70

loi 500 330 110

Total
•

225, 602 G, 686 173, 300 5, 340 202, 800 5. 423 150, 404 3,845

Pyke nets

:

1,200
1,400

12 800 8
!

84 1, 500 0

2, 800 84 2, 000 60
300 12 200 8

5, 250 157 4,500 135 2, 600
1,750

118 3, 300 159
45 1,050

4, 200
6,800

126 3, 500 105

Squeteague 204 5, 000 150

2, OUU
1, 600

110 2, 800 196

2, 000 40 3, 000 60 40 1, 000 30
1.200 36 700 21

21,050 oil 18, 000 510 12, 050 487 11, 350 539

Lines:
30, 820 1, ICO 33, 670 1,360

22, 000 550 21,780 653
416,410
36, 310

V\ 494 380, 000

30, 842

16, 900
15, 000
1 260

11, 400
725 616

14! 505 490

13, 240
1, 100

255, 125

842, 500

21, 700

410 490
Shec])shead 1

7, 053 2G5, 000

875, OOU
7, 950

Squeteague 26, 250
837

I

'652 27, 900 1

Total 1,631,770 48,934 1,045,572 49, 508 22, 000 550 21, 780 653
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Statement htj counties, apparatus, and species of the yield of the shore fisheries of Virginia—Continued.

Ai)paratus and
species.

Elizabeth City. Essex. Tail-fax.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds Value. Pounds. Value. Pounds. ]value rounds. Value.

Pots and spears:
1, 500 $75 1, 825 $90

1

Miscellaneous:
Oysters

1

1

2, 152, 500

40, 000
1, 057, 250

•$133,75C

3,00t

6,76C

2, 275, 009
29, 088

679, 375

$130,250
2,000
8,696

262, 500 15, 000 315, 000 15. 000

Crabs, bard
833 $75

156, 250 3.125 136, 250 2,725

753, 406, 000 146,641 3, 119, 713 143,671 262, 500 15, 000 315, 000 15, 000 833

Graud total. 7, 892, 326 273,130 0. 825, EOO 249,757 932, 352 35, 278 832, 805 31, 007 1,375,404 .$23,891 818, 831 20, 678

^Vpparatus and
species.

Mathews. Middlesex. Eansemond.

1890. 1891. 1800. 1891. 1890. 1891.

Pounds. Talue. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

7.000

3.000
$210

90
7,200
3,000

.$216

90

10,000 300 10,200 306

Pound nets

:

550,400

158.000

85.000
5.50.000

651.000

15.000

5, 504
4.700

2,550
1,100

19,530

1,500

535.000
175.000

95:000
462,534
588.000

15,300

4,350

5,250

2,830
924

17,540

1,530

304,625 $2,916 270,000 $2,610
,

Cobia or crab-

131,250 3,750 108,500 3,100 990 $50 875 $45
Si>anisli mack-

9,164
100,414

2,828
10,332
22,500

866
5,018
282
310
675

9,125
95.000
2,450

10.000
26,250

700

4, 750
245
300
795

Squetea^ue 244,000 7,320 221,000 6,630
800 80 700 70

147,000
55,000

2,940
1,650

130,501)

40,000
2,610
1,2110Other tish 2,700 108 2,500 100

Total 2,4.55,400 46.794 2,262,334 42,884 581,113 13,317 521,325 12,500 4,490 238 4,075 215

Gill nets

:

3.000
3,500
3,300

1.000

30
105
99

30

3,800

3,000

3,740
1,.500

38
90
114
45

Squeteague

Total 10,800 264 12,040 287

Pyko nets

:

4,450

9,550

1,000
665

12,000
6,280

128
392
40
34

505
500

4.000

10,000
800
700

10,000

6.000

120
4U0
32
36

400
480

34,545 1,599 31,500 1,468

Miscellaneous

:

Oysters 2,073,600
42.000
19,200

936
25.000

132,060
3,000

1,200
534
500

2,327,150
51,200
14,400
1,080

26,500

132,980

3,200
900
660
530

4,050,200 214,920 3.878,000 229,550 1,015,000 55,650 980,000 53,750

Turtles

Total 2, ICO 73G 137,894 2,420,330 138,270 4,050,200 214,920 1.878,000 229,550 1,015,000 55,650 980,000 53,750

Grand total 4,036,936 185,252 4.704,904 181.747 4,631,313 228,237 4,399,325 242,050 1,054,035 57,487 1,015,575 55,433
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Statement by counties, apparatus, and species of the yield of the shore fisheries of Virginia—Continued.

Gloucester. Hanover. Henrico.

Apiiaratus and
species.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Yalue. Pounds. Talus. Pound.s. "N'alue. Pounds. Value. Pounds. Value.

Seines :

43, 000

8, 960
$230
182

65. 000
8,000

$350
160

Mullet ih, bob $375 18, 000 $450

4, 540 138 5, 000 150
Squeteague 12, yoo 360 15, 000 450

1 3, 000

2, 500
200 2, 000

2, 000
200

3,000 90 5, 000 150 150 80

Tot.al 30, 000 825 38, 000 1,050 62, 000 900 82, 000 940

Pound nets

:

430, 500 4, 305 435, 500
40, 800

45, 000

38, 000

39i 800

50, 000

38, 500

8, 000

1^194

1,000
1, 155

1; 224

Cobia or crab-
900

1, 140
340320 s] 500

15, 000
Kinjifisli and

20, 000 Coo 450
500, 000

25, 000

492. 100

1,000

2, 500
506; 000 1, 000

2, 300

15, 718

3, 500
720

23; 000

14:, 702 522; 784
Spanish luack-

25, 000
lu, 000

75, 800

75, OOO

50, 000

2, 500
400

35, 000

18, 000

.Squeteague 2, 274
1. 875

70, 800
78, 000

2, 124

1, 9.50

750 53, 000 '795
1

Total 1,839, 700 34, 635 1,883,384 36, 516

Gill nets

:

25. 000

13. 000
250 20, 000

14, 500
200 260, 000 2, 300 275. 000 2, 250

390 435
1,000

45, 000
17, 500

30 SOO 22
1,350

450
47 000 1, 410

Shad
Squeteague

3. 500

18, 000
100

540
2, 800

16, 500
80
495

81, 900 $2, 457 65, 520 $1, 966 18, 084 465

4, 000 120 4, 200
88, 500

128
1,72090, 000 1,800

Total 59, 500 1,280 53, 800 1,210 81, 900 2, 457 65, 520 1, 966 417, 500 6, 050 433, 584 5, 905

Fyke nets :

5, 000 150 5,400
5, 300

4, 200

2, 900

3, 500

162

4, 500

3, 200
4, 100

3, 500

135 159
160 210
164 116
90 90

0,300

8, 300
189 5; 200

7. 500
156

Squeteague
Striped bass ...

249 225
1^850 1, 650 165

36, 750 1,322 35, 650 1,283

"Weirs ;

11,500
130

115 10, 000
116

100
Shad 4

18, 985

22, 500
380 20.000

25, 000
400

588 625

53, 115 1,088 55, 116 1, 129

Lines :

2, 700
1,400
1,300

2, 500

2, 300
1,000
1 200

60
42 30
39 36

Squeteague 75 2
,
000 GO

Total 7, 900 232 6, 500 195

Miscellaneous :

2, 065, 000

20, 320
136, 976 1, 995, 567 119, 618

1, 266li270
950

8,692
450

20, 256
120 000Crab.s.Iiard lU ',

000
16, 113
15. 000

1, 000
8, 152
402

15, 280

19, 000

Total 2, 230,433 148, 338 2, 170, 103 130. 408

Grand total- 4, 204, 283 186, 632 4. 187, 437 170, 752 81, 900 ^457" 65, 520 1,966 532, 615 8, 038 570, 700 8, 064
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Statement hy counties, apparatus
,
and species of ike yield of the shore fisheries of Virginia—Continued.

Apparatu.s and
species.

Xew Kent. 27orfolk. Northampton.

ISflO. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pound.s. Viilue. Pounds. Value.

Seines

:

Alcwives 121, 992 $1, 172 104, 986 $1. 007
Bliietish 51, 250 $1, 800 50, 000 $1,750 33, 210 $1, 023 24, 000 $720
Catfish 15, 800 474 13, 200 400
Croakers 30, Olio 1,200 25, 000 1,000
Kin^fish and

10, 000 1,000 7, 000 700 2, 240 57 1, 685 40
18, 493 555 16, 320 480

Shad 4, 050 116 3, 703 105 2, 103 85 1 f=i75 67
10, 000 800 8, 000 640 9 640 190 a 7on 191

100. 000 3, 000 95, 000 2, 850 17’ 380 518 non

7, 777 747 6, 506 625 4, 360 220 3; 100 155
190 4, 280 171

3, 240 97 3, 160 04 3, 800 67 1,615 26

Total 176, 106 3, 351 152, 155 2, 891 201, 250 7, 800 185, 000 6, 940 72, 793 2, 160 49, 675 1,517

Pound nets

:

367 .500 ^ 029 1 269 non

147 923 4^ 068
'

380; 000 iLeoo
Cobia or crab-

19. 404 252 20 100 29.3

Eels 2, 360 70 1, 700 50
29, 680 263 33 000 276

2, 835 36 3 420 45
Kiiuitish .and

2, 731 68 2 210 63
‘

237, 213 472 230 000 460
X

,
796 191 2.2 ono 2 6in

1, 113 8 1 340 10
1 68, 712 1, 766 46, 200 2 200

572 43 3,400 ‘l70
Spanish mack-

163, 590 7, 933 286 000 14 300
i, 848 28 2, 620 41

352! 388 4, 099 23l! 082
19! 390 773 44, 000 2, 200
2, 100 18 1, 950 20

1

;

5! 819 132 2, 660 60

Total 1, 426, 974 21, 249 2, 580, 682 41, 317

Gill nets :

4,684 140 3, 850 116
Pike 2, 016 121 1, 943 117

192, 104 5, 598 158, 728 4, 624
2. 929

’ 204 2 082 167

80, 553 2,416 66; 167 1, 982

282, 280 8, 509 232, 770 7 006

Fvke nets :

4, 650 140 4, 423 133
1^ 965 53 2. 040 61

7, 945 356 7, 700 330
lO! 015 301 9; 450 283

9; 4801, 240 124 1, 019 102 474 8, 100 405
1, 460 44 1, 760 53

10,610 214 8, 600 172

. Total 9, 315 361 9, 242 349 88, 050 1, 345 33, 850 1, 190

Lines :

45, (100 500 52, 280 1, 840 20, 000 750 23, 640 841
49, 500 1,500 43, 000 1, 290 35! 000 1. 000 31, 360 895

30! 610 905 32, 870 985

40, 000 3, 200 38, 000 3, 040 5, 000 250 4! OOO 200
150’ 000 3, 000 118; 000 2, 950 50, 000 1,500 55, 000 1, 650

4; 200 135 3, 890 120
1

Total 284, 500 9, 200 251, 280 9, 120 144, 870 4, 540 150, 760 4, 691

Miscellaneous :

Oysters. 48, 300 2, 587 50. 400 2, 700 1, 145, 550 66, 460 1,160, 425 67. 310 2, 104, 676 106, 209 2. 921, 142 137, 781

65, 280 4, 135 63. 936 4, 049
540, 166 13,450 633, 430 15, 735

2, 000 800 1, 600 700

1. 786 36 1, 251

Total 50, 086 2, 623 51, 651 2, 745 1, 145, 550 66, ^60 1, 160, 425 67, 310 2, 712, 122 124, 594 3, 620, 108 1.58, 265

Grand total. 517, 793 14, 844 445, 818 12, 991 1,631,300 83, 460 1, 596, 705 83, 370 4, 394, 809 153, 888 C, 435, 075 206, 980
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Statement by counties, apparatus, and species of the yield of the shore fisheries of Viryinia—Coutimied.

N < )rthumber1ai id . Prince George. Princess Anne.

Apparatus and
species.

1800. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds.
1

Value. Pounds. Value. Pounds. Value.

Seines :

2,870 $29 2, 675 $27
175, 000 $6, 125 165, 320 $5, 780

GUO $30 650 $32
108, 773 4, 750

3, 500

112,315

34, 090

4, 492

3,409
Kingfisli and

35, 000

Shad t 18. 592 557 16, 275 552
2.400 120 2, 600

5, 120
130 35, OOU

353, 714
2, 450

12, 399
32, 419

402, 325
2, 269

10, 058Squeteague
Stri])ed bass . .

.

5, 000

12, 000
250 256
600 12 , 100 60.3

10, 000 300 8, OOU 240 1,400 50 1,940 58

20, 000 1, 000 20, 470 1, 023 31, 402 886 20, 950 819 708. 887 29, 274 748, 409 26, 072

Pound nets

:

1,406, 238 14, 162
1. 893

2, 108, 085

58, 773

119, 475

21,004

2, 588

1

46, 495
81,300

130, 000 4, 550 140, 000 4. 900
3, 252 4, 779

112,000 4, 480 115, 000 4,000
Eels 6,210

2, 730, OOU
260 7, 840

2, 302, 100

17, 935
842, 892

325

4, 683
775

4, 782
15^ 499 ’ 897

G53 . 170 21, 135 27, 380
Spanish niacli-

85, 000 8, 500 90, 400 0, 046
1,950

36, 644

44, 687

34, 080

98 3, 185

55, 650

59, 583

70, 250

159
Squeteague
Striped bass . .

.

1,592
4, 468

2, 411 225, 000 5, 625 230, 000 5,750
5, 958

1, 248 2, 574
3, 10814i;041 2, 509 172, 001 45, 000 1, 350 24, 540 736

5, 197, 914 50, 135 5, 878, 309 76, 025 597, 000 24, 505 600, 000 25, 032

Gill nets:
148, 500 1,220 142, 000 1. 170

11,725 704 10,900 654
9, 600

185. 500
480 8, 350

109,865
417

5, 647 5, 539
Spanish inack-

1. 250 100 1,500

12. 500
120

11, 178 447 500
14, 100 1, 1.30

1,058
125

12, 250

20, 580
3,500

970
2S! 730

4, 280
893 1

100 1.200 48 1,500 CO

Tolal 390, 710 9, coo 362, 6u5 9, 089 25, 353 1,299 26, 400 1, 334

Lines :

5, 000 250 4,850
1,980

610

242

2, 000
500

loo 99
25 31

2,000
2, OOO

100 2 100 105
Sheepshead 100 1,925

11, GOO

13, 280
4, 100

96
10, 000
13, 000

4, 000

500 580
Squeteagne.

.

.

.

Striped bass . .

.

664
400 410

1. .500 75 1, 525 76

Total 40, OOU 2, 200 41 970 2, '303

Mis'^ellaneous:
1, 634, 500

23, 400

33, 900

92, 672 1, 546, 300 89,510
195

87, 607

668, 645
27, 825 89, 999

675, 000
28, 450

5,350Crabs, Jiavd ' 180 5, 300
2,155 39,' 600 2, 360

19, 250 030 21, 175 802
1

Total 1,601,800 95 007 1, 611, 400 92, 065 19, 250 650 21,175 ,802 750, 252 33, 125 704, 999 33, 800

Grand total. 6, 949,714 154, 342 7, 552, 209 171,416 441, 422 11, 196 410, 730 10, 710 2, 087, 492 88, 203 2, 139, 808 80, 238
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Statement ly counties, apparatus, and species of the yield of the shore fisheries of Virginia—Coutinued.

Apparatus aud
species.

Prince William. Pichmond. Stafford.

1.1890. 1891. 1890. 1891. 1890. 189

Pounds. Value. Pounds. Value. Pounds. Value. T’ounds. Value., Pounds. Value. Pounds. Value.

Seines:
712,160
21,714
59, 500
7, 600

150

1, 865

.$5, 201
850

1,850
750

5
75

620, 000
18, 028

51, 000

7, 000

$5, 700
700

1,700
700

Shad

2, 000 100

Total 1 802, 989 8, 731 698, 028 8, 900

Pound nets:
G2, OUO
2,100

2, 050
1,500
3,815

.$610

68
66

60

158

79. 200
1, 980

2,710
1,820
4,640

$790
04
92
70

173

198, 750 $1, 988 150, 000 $1, .500 112,000
2, 800
9, 800
2, 785

12, 571

3,920
4, 900

1,288
140
392
140
500
280
140

140, 000
4, 175

10, 700

2, 430
19,214
4, 820

4, 200

525
208
591
120
875
337
105

Cattisli 112, .500

4, 980
29, 812

3,375
180

1,491

86, 250
4, 265

21, 750

2, 587
150

1,088

Sliad 1.5, 120 432 14,400 360 31,062
32, 500
56. -250

2, 175

23, 970

887
1. 950

5, 625
52

702

19, 687
24, 375
45, 000
1.845

16, 390

563
1,462
4,500

43

482

striped Bass . .

.

Suckers
Other fish

Total

Gill nets

:

Alewives

4,199
520

1, 176

356
16

44

4, 910
720

1,840

417
21
73

2, 346
3, 095 110

1, 955
4,900

59
147

92, 780 1,810 112, 220 2, 060 491, 999 16, 250 369. 562 12, 375 154,817 3, 122 201, 394 2, 967

i 440, 000 4, 400 293, 300 3,520
3,500

87, 500

4, 450
2. 050

120
2,500

312
62

3, 225
70, 000

4, 580
2, 195

113

2, 000
321
66

152, 250
C, 750

4, :i50

075
114.888

7, 1.50

3,282
715Striped bass .

.

.

Other fish

Total

Fyke nets

:

Catfish

97, 500 3, 000
1

80, 000 1 2, 500 159, 000 5, 025 122. 038 3,997 440, 000 4,400 293, 300 3, 520

1 7. 250
3,580

290
180

8, 000

4, 000
320
200!

Total 1
1 10, 830 470 12, 000 520

Miscellaneon.s

:

Oysters
t

902, 600 46, 360 831, 600 54, 000

15, 000 1, 875 15, COO 1, 950 ()90 86

Total

Grand total

15, 000 1, 875
1

15, 600
1
1,950 902, 600 46, 360 831, 600 54,000 GOO 1 75 690 86

205, 280 6, 685 '207, 820
'

i

1

6,510 1, 564, 429 68, 105 1, 335, 200 70, 892 1, 398, 400
1
16,328 1,193, 412 15, 473

Apparatus and
species.

Surry.
|

AVar^rick. VestraOreland

.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. Founds Value. Pounds. Value Pounds. Value. Pounds. Value. Pounds. Value.

Seines

:

1

32, 500 $267
6, 170

8, 400

11, 300

4, 900

10, 980

$250
420

1,130
118
473

8, 300
7, 000

8, 765
5, 530

13, 100

$330
350
876
135
381

Striped bass... 1,975 158

47,750 2, 391 42, 695 2, 072 1 34, 475 425

Pound nets

:

1

68, 300
11, COO

S512
550

53. 300

8, 000
.$400

400
l, 167, 000

61, 200
19, 400

$9, 875

3, 060
726

1

1,014,600

8, 325

32, 200

10, 000
416

1, 102

2, 700 150 1, 100 06

4, 820
76, 800
11,420

185, 400

250
96

571
5,237

5, 180
68, 000

14, 725
105, 665

265
85

730

4, 394Shad 16, 800

1, 200
2,800
1, 060

480

75
168
106

12, 810

2, 000

2, 600
1,300

3G6

120
156
130

Spanish mack-

64. 300

38, 200

13, 180

28, 580

3. 265
3,098

385
1,574

32, 840

15, 980
15, 260

30, 835

1, 642
1,278
445

1, 092

1

8,400 393 4, 760 238

Total

1

1 112, 260 2, 434 85, 870 1,876
,
670, 300 28, 137 1, 403, 610 22, 055

1
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Statement hij counties, apparatus, and species of the yield of the shore fisheries of Viryinm—Coutinueil.

Surry. AVarwick. Westmoreland.

Apparatus and
species.

1890. 1891. 1890. 1891. 1890. 1891.

Pounds. Value. I‘ounds. Value. Founds. Value. Pounds. Value. Pound.s. V.'ilue. Pounds. Value.

Gill nets

:

800
202, 765

700

16, 572

$40

8, 364
500 $25

152. 834 6, 375 31, 500 $920 25, 200 $720

Striped bass ... 70 500 50

765 13, 276 536

220 837 9, 239 167, 110 6, 986 31, 500 920 25, 200 720

Lines

:

14, 795 $739 12, 906 $645
286, 114 6, 975 221, 552 5, 478

15, 037

13, 865

23, 807

8,.037

601 20, 310 812
579 12, 278 491
952 23. 031 921
323 3, 531 141

Total 280, 144 6, 975 221, .552 5, 478 75, ,541 3, 194 72, 056 3, 010

Miscellaneous

:

809. 060 28, 804 830, 893 26, 753 368, 530
70, 000

600

26, 436
625

323, 750
68 640

27, 150
818

80 1,040
660

104
600 100 110

Total 809, 060 28, 804 830, 893 26, 753 439, 750 27, 241 394, 090 28, 182

Grand total 554, 731 18, 605 431,357 14, 536 996, 861 34, 432 988, 819 31, 639 2, 141, 550 56. 298 1,857, 375 51, 382

York. Total for State.

Apparatus and species. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value.
1

Pounds. Value,
j

Pounds. Value.

Seines

:

2, 269. 770

267, 200

2, 735

120, 160

162, 073
1,200

2, 000

3, 800

49, 225

95, 000

96, ,500

154, 232

5, 600

518, 012

135, 340

639, 284
87, 746

8, 050

21, 925
228, 925

1

451 a RIY) i 1 $15, 995

8, 481
137

3, 214
6, 192

30
94

120

4, 214
1,000
2, 196

4,880
360

13, 061

5, 618
18, 759
C, 888

261
505

6, 069

9, 338
122

3, 449
6, 705

oO

120

114

4, 607
950

2, 07.5

5, 570
310

15. 676

5, 009

21, 047

7, 535
320
628

6, 036

243, 820

3, 155

1)0, 995
157,315

600
1, 568

4, 000
44, 935

100, 000
101, 700
135, 350

6, 000

398, 848
131,219
687, 585

80, 773

6, 530

17, 660

210, 463

Total 4,869, 437 108, 039 4, 176, 362 98, 074

Gill nets:

1, 398, COO

76, 725
3,800

150, 000

169, 651

12, 638

2. 972, 006
14. 250

8, 000
16. 000
67. 478

108, 124
179, 652
31, 872

480. 291

12, 362

2, 844
100
350

6, 434
759

90, 152
1. 200

480
645

2, 686
10, 146
6,415

894

12, 015

1, 227, 700

81, 400

3, 300
150, 000

155, 082

7, 595

2, 416, 361

14, 000

9, 000

14, 500

70, 740

89, 351

141, 796
27, 500

448, 289

11,081

3, 069
84

350
5, 644

458
73, 469
1, 170

540
550

2,959
8, 385
4,697

793
11,368

Pike i

Shad 1

Total 5, 689, 087 147, 482 4, 857, 214 124, 617
!
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Statement by counties, apparatus
,
and species of the yield of the shore fisheries of Viryinia—Continued.

York. Total for State.

Apparatus and species. 1890. 1891. 1890. 1891.

Pounds. Value. Pounds. Value. Pounds, Value. Pounds. Value.

Pouml jiets

:

75, 000

20, 000
$750
600

50, 000 $500
450

6, 951,178
970, 721

$62, 205
39, 028

263

8, 033, 639

1,292, 398
10, 215

442, 965

195, 250
247, 980
117. 340
62, 226

61, 885
79, 130

5, 044, 634

113, 564

4, 820

93, 700
1,340

3, 645, 467

16, 200
725,910
108, 880

$66, 566

47. 648
439

14, 654

4, 948

8, 075

2, 210

2, 298

1,700
2,373

10, 125

0, 930
337

9 520

15, 000

6 000
369, 090

194, 537
262, ICO
120.405
61, 105
61,000
95, 331

5, 742, 013

130, 737

3, 920

12, 128

4,798
9, 120
2. 361
2 303Eels
1,776
2 843

10,624
6, 410Percli

Pike 280

86, 246 8, 466

r 113

3,732, 434
14, 405

634, 543
105, 578

8 10
119, 677Shad 33,250 755 29, 165 750 121, 664

’ 729
45, 961

4, 104
49, 580
4, 565

58, 718
21,824
10,400
1, 155

20, 341

51,000 1, 530 39, 500 1, 185 1, 960! 868 63, 435

23, 908
17, 779

1, 034

1, 759, 404
256, 623

575, 320
40, 220

270, 164
629, 068
35, 841

880, 761

10, 000 150 10, 000 150

10, 500 315 10, 000 300 2li 564 837, 665

Total 109, 750 4, 100 153, 665 3,335 23, 328, 618 462, 790 23, 796, 835 471, 500

Eyko nets

:

10, 650

37, 958
190 8, 300

37, 532
33, 595
15, 900

30, 737
37, 4,50

10, 500

78, 149
36,814
10,984
25, 900

163

1,329
973

1,310
1, 327

748
1, 145
1,183

351

Croakers 1,700
11,700

80 8, 300

10, 000
390

Elonnders 585 500 17, 000

32, 019
43, 025

793
1 189

Shad 29, 165

3, 500
875 24, 500

1,800
38, 000

3, 350

700 1,400
49090 14, 000

76,715
42, 695

9, 444

Squete.'mue
Striped oass .

30, 000

6, 000
1,200

600
1, 120

335
2,819
3, 570

2,54

2, .505

3, 0J2
300

17, 500 025 11, 100 333 34i 390 1, 100 771

Total 99, 565 4, 140 97, 050 3, 468 343, 451 14, 107 325, 861 12, 845

"Weirs

:

11,500
180

115 10,000
116

100
4

18, 985

22, 500
380 20, 000

25, 000
400

588 625

53, 115 1,088 55, 110 1. 129

liiues:
231uefisli 12.000

'
360 10, 000 300 155. 315

408, 894
5, 935

10, 827
169, 646

340, 452
031, 150

61, 562

6, 597

9, 225

15, 000 450 17, 000 513 672, 237
65. 345
44. 335
23, 500

4, 375

54, 010

2i, 087
1, 733
1,526

470

20’ 484
l! 771

16, 000 480 13, 000

3, 000
390 1,541

5103, 000 60 60 25, 500
262 3, 500 2l0

1,720
537

58, 970
7,071

384, 078
1, 328,311

19, 875
94, 340

1,900
489S! 370

26, 500 795 28, 500

38, 500
379, 540

1, 313, 684

20, 430
102, 022

14, 228
40, 578

14, 142

46, 50u 1,395 1, 155 4i; 535
1,988
2, 831

2, 013

3, 23610, 000 300 11, 000 330

Total 129, 000 3, 840 121.000 3, 603 3. 252, 657 104, 782 3, 170, 565 103, 223

Pots aud spears :

8,825 597 7,825 515

Miscellaneous

;

1, 000, 721

103, 920
49, 404

6, 495
1, 024,100

103, 638
44, 888

6. 480
30, 866, 492

551. 888

2, 584, 794

440, 340

1,876,316
36, 815
28, 210

26, 054

31,627, 085

559, 278

2, 308, 071

1, 897, 741

36, 030

32, 683
29, 379

75

Quahoi2:s

'833

20, 232
52, 519

203, 928

2, 655 21, 000
52, 215

189, 121

2, 754
Terrapins
Turtles

3,150
5, 000

2, 700
150

3, 150
‘5, 000

2,700
150

19, 000

4, 279
18, 494
3, 934

Total 1,112,791 58, 749 1, 135, 888 54, 218 .34, 720, 193 1, 993, 395 35, 313, 559 2, 021, 090

Grand total 1,541,106 70, 829 1, 507, 603 64, 624 72, 265, 383 2, 832, 280 71,733,337 2, 833, 053
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Statistics of oyster-pucldng mul crah-pacl'ing trades .—One of tlie most important

brandies of the fishing industry of Virginia is the wliolesale trade in raw and canned

oysters, which is centered at Norfolk. In 1891, 50 firms were engaged in this busi-

ness. These gave employment to 2,395 persons on shore, to whom $405,000 was paid

in wages. The quantity of oysters utilized was 2,017,647 bushels, for which $1,184,694

was paid. The products as sold consisted of 1,667,040 gallons, for which $1,509,542

was received; 225,013 bushels disposed of in the shell, bringing $269,208; and 396,626

cans of oysters, having a market value of $56,610. The details of this branch in 1890

and 1891 are shown in the table

:

Summary of the oyster-pacldHg trade of Virginia.

Designation. 1890. 1891.

39

1.902
$310, 500
$208, 300

$337, 196

2, 135, 078
$971, 847

1, 348, 600

$1, 208, 798
228, 753

$290, 848
374, 026

$52, 947

50

2, 395

$355, 000

$295, 000
$105, 306

2, 617, 047
$1, 184, 694

1, 667, 040

$1, 509, 542
225, 013

$269, 208
396,626

$56, 610

Number of persons employed

Ovstershiaudled bushels.

.

Sold opened : gallon.s .

.

Sold in the shell bushels.

.

Canned quart cans..

The business of extracting the meat of cooked hard crabs and shipping it in

buckets is engaged in by a few firms at Norfolk and Hampton, In 1891 three firms

employed 317 persons, to whom $15,367 was paid in wages. Over 10,000 barrels of hard

crabs, equivalent to 3,352,000 crabs, having a value of about $12,500, were utilized in

preparing 216,480 pounds of meat, worth 840,776. A summary of this branch of the

fishing industry for 1890 and 1891 is given in the following table:

Summary of the crah-pacldng industry of Virginia.

Designation. 1890. 1891.

2

17

Number of persons employed :

22
40

255
25

190

Total 232 317

$24, 000

$14, 000

$19, 250
10, 363

$9, 090
252, 624
$50, 637

$24, 000

$17, 000

$15, 367
10, 158

$12 461Cost
216, 480
$40,770

F. C. B. 1894-29
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STATISTICS OF SPECIAL FISHERIES.

THE SHAD FISHERIES.

The shad is the most valuable fish taken in the Middle Atlantic States and is

second only to the oyster among all tlie fishery products of the region. In every

State it is the most important fish taken. In being the fish which has been most
extensively propagated in the United States, the shad has additional interest, and
much of the present imiiortance of the shad fishery is undoubtedly due to the effects

of the fish-cultural oj)eratious of the General Government and the States.

The folio\ying tables show the full extent of the shad fishery in each of the States

of this section. In the preceding tables only the quantity of shad taken and the

value of the catch are given. In the present statistics, however, the number of shad

fishermen and the quantity and value of the shad apparatus are exhibited. The fig-

ures relate to each State and the entire region, and apply to the year 1891.

The first table shows tlie number of persons in each State who fished especially

for shad and used the forms of apparatus indicated. While it is probable that slight

duplication occurs in some localities in which fishermen may operate more than one

kind of apparatus for shad, the extent of this practice is very limited.

The number of shad fishermen was 11,592, of whom the greatest number, 3,835,

were in Maryland, and the smallest, 658, in Delaware. More than half the men
emj)loyed gill nets, and about a fourth used seines, these two forms of apparatus

being prominent in every State. A few persons fished shad fykes in Uew Jersey, and
a small number used dip nets in Pennsylvania. Pound-net fishermen, who were found

only in Maryland and Virginia, rank after the gill-net and seine men in number.

The value of the apparatus, boats, and other property devoted to the shad fishery

of the Middle Atlantic States was $1,018,466. The principal items in this sum were

gill nets, of which 23,197, valued at $325,767, were fished. The 5,858 boats emxdoyed
in the various branches of the fishery had a value of $314,867. The number of pound
nets set was 1,333, with a value of $193,390. Next in value were the 564 seines,

$100,918. Two hundred and twenty four fyke nets worth $4,050, and 170 dip nets with

a value of $494, complete the list of apparatus. Eeels and other shore property con-

nected with the fishery had a value of $78,980. The largest investment w-as in

Maryland, which had the most seines and gill nets. Virginia ranked next in aggre-

gate investment, and took irrecedence in the number of poirud nets.

Airparatus used specially for shad took 8,247,191 fish, for which the fishermen

received $1,187,969, or an average of 14.4 cents per fish. The number of shad taken

incidentally in apparatus fished primarily for other fish was 190,955, worth $28,620.

Two-thirds of the shad were caught with gill nets. Pound nets ranked next, and
then seines. The catch of the other apparatus was relatively insignificant. Gill nets

as means of capture were most important in New Jersey, seines in Pennsylvania,

pound nets in Virginia.

Persons engaged in the shad fisheries of the Middle Atlantic States.

How engaged.
New
York.

Hew
Jersey.

Penns^'l-
vania.

Delaware.
Mary-
land.

Virginia. Total.

253 351 V19 201 1, 255
2, 102

478

93 2, 932
Gill-net flsliery 988 1,724 350 397 1, 585

894
146

1,372
2323

119 119

1,241 2, 098 1,188 058 3, 835 2, 572 11,592
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Apparatus, boats, and shore property employed in the shad fisheries of the Middle Atlantic States.

Desisnation.

New York.

No. Value.

New Jersey.

No. Value.

rennsylvauia.

No. Value.

146 $18, 745
280 13, 076

5, 362
184 18, 770
189 11, 165

Seines
Boats
Shore property .

Gill nets
Boats
Shore property .

Fyke nets
Boats
Shore property ,

Dip nets
Boats

Total .

56
90

,930
701

$8, 395.

5, 190
3,668

58, 770
38, 775

6, 016

45
98

3,306
943

224
17

$14. 965
7,810
4, 159

101, 280
96,150

6, 345

4, 050

1, 550
900

120, 814 237, 209

170
97

494
1,064

Desiguatiou.

Delaware. jVTarylaucl. Virginia. Total.

No, Value. No. Value. No. Value. No. Value.

7G $3, G53
1,815

214 $36. 650 27 $18, 510
1,415

564 $100, 918
44, 295
25, 399

325, 767
230, 963

26, 851

193, 390

88 261 14, 989

9, 340
42 859

350 2, 520

39, 46423G 16, 833 10, 254 9o! 650 6, 287 23, 197

4, 020201 8,826
450

1,112 63, 987 874 12, 060
7, 920

133. 880

G, 120

59, 510625 708 1, 333
865251 11,310

3,880
614 36! 995

21, 950 25, 830

4, 050
1,550

224
17

900
170 494
97 1,064

31,927 296, 436 263, 404 1, 018, 466

Yield of shad in the Middle Atlantic States.

Auparatus.

ISTew York. Now Jersey. PcnnsjTvania.

Ximiber. Value. Number. Value. Number. Value.

Special apparatus

:

Seines
Gill nets

82, 622
660, 923

.$16, 668

139, 932
211, 223

2, 600, 100

32, 500

$43, 733
385, 889

5, 261

429, 615
305, 802

$81, 772

44, 448

Dip nets 8, 118 2, 029
'

Total 743, 545 156. 600 2, 843, 823 434,883 743, 535 128, 249

Other apparatus:
412

10,163

8, 826

80
2,456

2, 073

9, 107

26, 662

4, 490

1, 719

6, 026
810Fyke nets 120 25

Total 19,401
i

4,609 40, 259 8, 555 120 25

Grand total 762, 946 161, 209 2, 884, 082 443, 438 743, 655 128, 274

Aiipar.a'^us

.

Special apparatus

;

Seines
Gill nets
Pound nets
Fyke nets
Dip nets

Total

Other apparatus

;

Seines
Gill nets
Pound nets
Fyke nets
Minor .apparatus .

Total

Grand total ...

Delaware.

Number, Valiv

32, 96t
394, 952

427, 916 64, 558

.$7, 140

57, 418

506
426

_ 992
I

_141_^

’428790^ *647d9;r

Maryland.

Number.

369, 072

1,018, 263

254, 832

1, 642, 167

28, 526
16, 160

19, 678
8,371
4, 080

Value.

$47, 280
121,896
31, 896

201,072

4, 213
1,8.53

2,653
1,023

762

76,815
I

10,503

1,718,982 1 211,575

Virginia.

Number. Value

117, 946
708, 240

1, 020, 019

1, 846, 205

705

4, 430

35, 345

12, 843
39

53, 368

1, 899, 573

$12, 994

73, 082
116, 531

202, 607

67
387

3, 146

1, 183
4

_ 4, 787

2077397

Total.

Number. Value

1, 243, 442
5, 088, 280

1, 274, 851
32, 500
8, 118

8, 2^, 197

38, 750

20, 596

92, 414
35, 076
4, 119

190. 955

8,438H46"

$209, 587

822, 665
148, 427

5,261
2, 029

1, 187, 969

6, 079

2, 240

14, 360

5, 175
766

28, 620

1, 216, 589
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The average price of tire sliad varies considerably with the apparatus and the
State in which the fish are taken. Considering the aggregate catch, the fish obtained

with seines have a higher valuation than those secured by other means, and the shad
taken in New York bring the best price.

The arcrarje prices receivedfor shad in 1891, specified Inj States and hij apparatus in which taken

states. Gill nets.
Pound
nets.

Seines.
Fyke
nets.

All other
nets.

Total.

Cents. Cents. Cents. Gents. Cents Cents.
21. 2 24. 2 20.2 23 5 21.1

15.414.8 22.6 20. 6 16.4
Pennsylvania 14. 5 19.0 20. 8 25.0 17.2
Delaware 14.5 14.1 21.7 14.3 15.

1

Maryland 12.0 12, 6 12.9 12.2 18.7 12.3
Virginia 10.3 11.3 14.

1

9.2 10. 3 10.9

Total 14.4 11.9 16.8 15.4 22.8 14.4

THE GENERAL MOLLUSCAN FISHERIES.

The taking of economic moliusks is the most important branch of the fishing

industry of the Middle Atlantic States. More iiersons are engaged and more capital

is invested in the shellfish fisheries of the region than in all other branches combined,

and the value of these products is about four-fifths that of the entire fishery output.

The moliusks which have commercial iiniiortance are oysters, mussels, scallops,

quahogs or hard clams, soft clams, and several species of univalve shells locally

known as ‘‘jingles” and “quarter-decks,” which are employed in oyster planting.

The appended tables relating to 1891 indicate the various i>hases of the business.

Of 19,653 persons engaged in the fisheries for moliusks, 21,878 were in Maryland

and 10,352 in Virginia, in addition to the large number of employes connected with

the oyster-shucking and oyster-canning trades, which are not now under consideration.

The capital invested in the molluscan fisheries was $6,154,329, of which $2,562,178

is credited to Maiyland, and over $1,000,000 to each of the States of Virginia, New
York, and New Jersey. Of the 3,008 vessels employed in taking shellfish, 1,223 were

in Maryland, 707 in Virginia, 516 in New York, and 496 in New Jersey. The trans-

liorting fleet numbered 723, of which 611 Avere in Maryland and Virginia. Over

21,500 boats were employed, of which 6,974 were in Virginia and 6,692 in Maryland.

The value of the moliusks taken was $13,690,810. Of this amount Maryland

had $5,304,092, New York $3,570,211, Virginia $2,560,378, New Jersey $2,059,481,

PennsylAmnia $124,420, and DelaAvare $72,228. The quantity of iiroducts taken

was 23,112,640 bushels, of AAMich oysters constituted 21,346,107 bushels, valued at

$12,402,925, and round clams or quahogs 1,088,438 bushels, Amlued at $1,068,904.

Oysters are taken by citizens of every State of this region, and quahogs in every

State but I’ennsylvania, Avhile soft clams and mussels have commercial importance

only in New York and New Jersey, and scallops and shells only in Ncav York.

Persons engaged in the molluscan fisheries of the Middle Atlantic States.

States. Pishermeu. Transporters Total.

5, 970 101 6, 071

4, 811
233

4,677
233

134

205 43 308
20. 434 1, 444 21, 878

16, 35215, 642 710

47, 221 2, 432 49, 653
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Apiiaratiis, vessels, boats, and shore property employed in the moUuscan fisheries of the Middle Atlantic States,

Value of
Vessels lisliiug. Vessels transporting. Boats (shore). Floats

and
shore

property.

Total
investment.

States. appara-
tus. No. Value.

Value of
outfit.

No. Value. Value of
outfit.

No. Value.

New York $119,912 516 $391, 270 $55, 682 41 $f4, 100 .$5, 710 4, 819 $318, 985 $144, 500 $1, 080, 159
New Jersey .

.

Pemisylvauia.
62, 919

5, 035
496
41

479, 070
73, 650

100, 545
11,525

55 70, 250 7, 036 2, 918 185, 292 106, 380 1. 078, 122
90, 210

Delaware 2, 522 25 21, 525 3, 390 16 13, 250 1,975 112 1,746 2, 860 47, 268
Maryland 192, 626 1,223 877, 505 325, 658 399 569, 000 59, 190 6, 692 516, 849 21,330 2, 562, 178
Virginia 75,511 707 385, 160 132, 875 212 242, 895 29, 421 6, 974 412, 030 18, 500 1, 296, 392

Total . .

.

158, 555 3,008 2, 228, ISO 635, 675 723 939, 495 103, 932 21,515 1, 434, 902 353, 590 6, 154, 329

Products of the molluscan fisheries of the Middle Atlantic States.

Species.

New York. New Jersey. • Pennsylvania.

Bushels. Value. Bushels. Value. Bushels. Value.

Oysters
Quahogs or hard clams
Soft clams or long clani.s

2,611,062
565, 565
150, 550

2. 100
60. 565
372 580

$2, 748, 509
650, 621

105, 891
900

48, 340
15, 950

2,302, 081

431, 753

82, 700
SOO

$1, 639, 648
371, 933

47, 700
200

169, 100 $124, 420

Total 3, 771, 422 3,570,211 2,817,134 2, 059, 481 169, 100 124, 420

Species.

Delaware. Maryland. Virginia. Total.

Bushels. Value. Bushels. Value. Bushels. Value. Bushels. Value.

Oysters
Quahogs or hard clams 2, 740

.$70, 134
2,094

9, 945,058
18,470

$5,295,866
8, 226

0, 162, 086
69, 910

$2,524,348
36,030

21, 346, 107

1, 088, 438
233, 250

2, 700

69, 565
372, 580

$12,402,925
1.068,904

153,591
1,100

48,340
15,950Sliells*^

Total 159, 460 72, 228 9, 963,528 5,304,082 6, 231, 996 2,500,378 23,112,640 13,690,810

THE OTSTER INDUSTRY,

The following series of tables illustrates the extent of the most important branch

of the fishing’ industry of the Middle Atlantic region. In the consideration of the

general molluscan fisheries, the oyster fishery was included, but no separate figures

for the persons and for the vessels, boats, and apparatus were given, and the shore

industry connected with the fishery was not shown.

It appears from the first table that 00,631 x>ersons were engaged in this industry,

of whom 13,192 were vessel fishermen, 29,479 boat fishermen, 2,418 transporters, and

15,542 shore employes. In each of these items Maryland held the first rank, and the

total for the State was 32,104.

The capital invested in the oyster industry was $13,047,094, of which more than

half, or $0,097,302, is to be credited to Maryland. The 2,839 fishing vessels employed

were valued, with their outfits and apparatus, at $3,018,003, and the 723 transporting-

vessels had a value of $1,039,802. The value of the 17,830 boats used in the shore

fisheries was $1,222,356, and the apparatus emiiloyed in connection with the boat

fishing had a value of $189,118.

The output of the oyster fishery was 21,340,107 bushels, valued at $12,402,925.

The yield in the vessel fishery was 9,468,150 bushels, valued at $5,614,368, and in the

shore fishery 11,877,951 bushels, having a value of $0,788,557. TLe shore fishery was
more imimrtant than the vessel fishery in Xew York, Maryland, and Virginia. In the
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value of its. oyster tisliery New York rauks next to Maryland, altbongk the quantity

of oysters taken is less than half that in Virginia.

Fersons engaged in the ogster industry of the Middle Atlantic States.

States.
Ill vessel
fisllel•3^

In shore
fishery.

On trans-
jiorting
vessels.

On shore,
in markets,

etc.

Total.

1, 12G

], 647
2 458 96 1, 145

329
4, 825

4, 052
405
652

32, 104

18, 593

1,912 134
233 172

353103 153 43
6. 862 12, 505 1, 444 11,293

2, 2503, 221 12i 421 '701

Total 13, 192 29, 479 2,418 15, 542 60, 631

Vessels, boats, apparatus, shore properly, and cash capital employed in the oyster indusi.'y

of the Middle Atlantic States.

Designation.

Xew York. Xe\y .Jersey.
j

Pennsylrania.

Xo. Value. Xo. Value. Xo. Value.

Vessels fishing 441
4,556

$357, 457 402

6, 540
$430, 995 41

1,007
$73, 650

84, 635
34, 380
6, 690

44, 100

95, 170

38, 930
60

70. 250

11, 525
5,035Dredges

Tongs ami rakes
Vessels transporting

1,465
1,420

41
790

1,520
13
55

1,033

164

.5, 710
206, 505
13,150
9,917

24, 266
674, 550
828, 000

7, 636

145, 599
675
160

11,472
226, 380
467, 850

2,771
1,310
1,260
3. 937

2, 123
28
40

2, 430
Shore property and floats. .

.

284, 500

183, 750

2, 289, 360 1, 495, 177 558, 460

Designation.

Delaware. Maryland. Virginia. Total.

Xo. Value. Xo. Value. Xo. Value. Xo. Value.

Vessels fi.shing 25
304

.$21, 525 1, 223

20, 981
$868, 505 707

8, 155
$385, 160 2, 839

41, 543
$2, 137,292

3,390
2, no

13, 250

325, 6.58

111, 374
4, 287

569, 000

132, 775
18,210
6. 482

239, 895

653, 153
210, 039
17, 519

936, 495

Dredges
Tongs and rakes

Yessels transporting

100

16
224

2,419
494
399

13, in

460
1,367
212

5,114

6, 128
3,294

723
20, 278

1, 975
1,586

59, 190

456, 636
8,363

28, 796
412, 030

4, 045

103, 307

1, 222, 356
26, 233
10, 077

1.52, 808

3, 844, 765

3, 733, 050

Boats fishing
Dredges

103 5, 859

1, 726
6, 974

99
17, 830
3, 163

1, .300

28,717Tonga
Shore property and floats. .

.

103 412
19, 880
IS, 500

12, 367 69, 814

2, 282, 525

1, 941, 950

9,880 40, 844
356, 930
293, 000

82, 628 6, 697, 302 1,924,167 13, 047, 094

Yield of the oyster fishery of the Middle A tlantic States.

States.

Vessel fishery- Shore fishery. Total.

Bushels. Value. Bushels. Value. Bushels. Value. '

Xew York
New Jersey -

1, 282, 252

1, 499, 759

169, 100

59, 000

4, 814, 114

1, 643, 931

$1, 185, 549

1, 018, 302
124, 420

43, 650

2, 615, 840

626, 607

1, 328, 810

802, 322
$1, 562, 960

621, 346
2, 611, 062

2, 302, 081

169, 100

156, 720

9, 945, 058

6, 162, 086

$2, 748, 509

1, 639, 648

124, 420
70, 134

5, 295, 866

2, 524, 348

Delaware
Maryland
Vil'ginia

Total

97. 720
5, 130, 944
4,518, 155

26, 484

2, 680, 026

1, 897, 741

9, 468, 156 5, 614, 368 11, 877, 951 6, 788, 557 21, 346, 107 12, 402, 925
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THE LOBSTER FISHERY.

Altliongli the taking of lobsters is not one of the prominent branches of the

fishing iinlnstry of this region, it ])ossesses special interest in that the lobster here

reaches the southern limits of its range as an economic product, Delaware being the

southernmost State in which it is obtained.

Eighty-four persons in the three most northern coast States of the region were

engaged in this fishery in 1891
;
of these, 65 w’ere in New York, 27 in New Jersey, and

2 in Delaware. The pots used numbered 3,2.35 and had a value of $4,987. The catch

consisted of 338,957 pounds, for which the fishermen received $28,528. The yield was

largest in New Jersey, but the value of the output was greatest in Ncav York.

Extent of the lobster fishery of the Middle Atlantic States.

Designation.

ISTew York. New Jersey. Delaware. Total.

Number. Value. Number. Value. Number. Value. Number. Value.

55_ 27 2 84

Aiiparatus, vessels, and boats:
2, 240

2
$3, 469
8,020
1,860
1, 140

955
1

$1,418
1, 100

375
870

40 $100 3, 235
3

$4, 987
9, 120

2, 235

2, 05034 12 1 40 47

14, 489 3,763 140 18, 392

Products

:

Lobsters iionnds.. 165, 003 15, 655 105, 664 12,463 8, 200 410 338, 957 28, 528

THE SEINE FISHERIES.

The seine is one of the most generally used forms of apparatus employed in the

fisheries of the region, and in some States and some fisheries is more prominent than

any other means of capture. The output of the seines is larger and more valuable

than that of any other apparatus used in taking fish, considering the entire region.

The extent of the fisheries thus prosecuted is shown in the following tabulations.

The number of persons engaged in seine fishing in the Middle Atlantic States in

1891 was 8,157
;
the number of seines used was 1,808, valued at $278,230

j
the number

of A’essels engaged Avas 80, A'alued at $.535,000; the boats used numbered 2,187 and

were worth $131,425; the \mlue of the shore property wm.s $79,557; the total in A^est-

nient was $1,113,210; the quantity of products taken was 278,159,491 pounds, for

which $1,427,790 was recei\^ed.

The most A^aluable fi.sh taken wdth seines is the menhaden; this is also secured in

larger quantities than any otlier fish. The catch in 1891 was 245,861,226 pounds,

Amlued at $580,677. Almost the entire yield is taken with vessels emiiloying purse

seines. Tlie shad ranks next in Amlue, although the alewives are obtained in larger

quantities. The production was 4,624,645 pounds, having a value of $215,666. Of
alewives, 16,622,834 pounds Avere taken, wmrth $136,411; of squeteague, 3,176,675

pounds, Amlued at $99,932; and of striped bass 893,065 pounds, with a value of

$90,087.

Of the iiromineut fish taken with seines, the menhaden is most valuable in Nbav

York, the squeteague and the yelloAv jierch in Nerr Jersey, the shad in Pennsylvania,

the alcAvives, the white perch, and the striped bass in Maryland, and the spot in

Virginia.

«
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Persons, apparatus, vessels, boats, and shore property employed in the seine fisheries of the Middle

Atlantic States.

States.
No. of

persons.

Seines. Vessels. Boats.

Shore
property.

Total in-

Testmeut.No. Value. No. Value.
Value of
outfit.

No. Value.

New York 1,410 327 $75, 640 26 $245, 000 $47, 655 385 $27,980 $4, 886 $401,161
New Jersey 1, 459 372 38, 022 11 40, 050 10. 987 423 17, 476 9, 340 115, 875

731 151 19, 405 284 13, 155 5 357 37, 917
694 203 lO’ 2G3 217 4, 610 2 230 103

Maryland 2, 487 536 76, 780 13 '

20, 500 4, 010 596 58, 764 26, 044 186, 698
Virginia 1,376 219 58, 120 30 229, 450 20, 346 282 9, 440 31, 100 354, 456

Total 8,157 1, 808 278, 430 80 535, 000 88, 998 2, 187 131.425 79, 557 1, 113, 210

Products of the seine fisheries of the Middle Atlantic States.

Species.

Ne'w York.

Pounds. Value.

1,136, 597

1,230,495
17, 025

$14, 615

50, 228
996

10, 748
15, 650

124, 318

99, 057, 690
160, 060

41, 808

725
750

7, 759
288, 123
7,878
2,901

Pike . ...
248. 614

332, 085
12,715
16, 748Shad

57, 604 4, 031

401,030
95, 503

19, 803

8, 406

1,800
179, 150
78, 197

110
7, 106

2, 997

Total 103,188, 374 445,951

New Jersey. Pennsylvania.

Pounds. Value. Pounds. Value.

1,783,470
29, 900

88, 609

95, 240

72, 200

95, 500

17, 400

16, 441, 436

88, 350
573, 773

17, 585

8, 400

788, 175
6, 000

$12,128
1,567
4, 824

203
4, 518

4, 260
1, 142

42, 955

4, 902
30, 921

1, 738
458

45, 452
955

2, 104, 700 $10, 948

31, 483 1, 754

G, 495
975

368
97

1, 575, 309 81, 772

11, 200
775, 600

180, 658

521

36, 939

27, 276 5,280 532

10, 730
1,900

417
136

23, 100 1, 137

38, 040 1, 715 69, 905 3, 600

21. 124, 166 223, 077 3, 817, 247 100, 208

Species.

Alewives
Bluefish
Catfish
Drum
Eels
Elonuders
Kiiigflsh
Menhaden
Mullet
Perch
Pike
Sea bass
Shad
Sheepshead
Spanish mackerel. . -

Spots and croakers .

Squeteague
Striped bass
Sturgeon
Suckers
Tantog
Toiucod or frostfish.

Other fish

Total .

Delarrare.

Pounds. Value.

515, 610

21, 000
30,000

5, 000

8, 000

3, 800
143, 780

7, 800

115, 374

13, 900

1, 114, 900

44, 850

5, 200

2, 029, 244

$7, 178

1,135
380

108

40
114

8, 220
558

7, 140

811

16, 188

5, 958

266

48, 156

Maryland.

Pounds. Value,

9, 356, 231

110, 519

373, 257

40, 176

29, 568, 400
44, 300

917, 667
189, 677
110

,
000

1, 414, 854

4, 267
68, 075

197, 560
486, 001

6, 940
81, 100

159, 374

43, 128, 398

$75, 547
5, 026

13, 194

1, 685

62, 511

1, 586

39, 015
11, 632
4,400

51, 493

640

2, 997
8, 193

41,027
317

2,096

4,617

325, 970

Virginia.

Pounds. Value

1, 733, 846
253, 820
110, 995

600

1,568
4, 000

44, 935
100. 785, 700

101, 700
135, 350

6
,
000

398, 848

288, 534
687, 585
80, 773

6, 530
17. 660

213, 618

104, 872, 062

.$15, 995

8, 781
3,214

30
94

. 120

4, 214
187, 048

2, 196

4, 880

360

13, 061

11,810

18, 759

6, 888
261
505

6,206

284, 422

Total.

Pounds.

16, 630, 484
1, 624, 734

642, 309

125, 840

124, 692
120, 150
186, 653

245, 861, 226
398, 210

1, 818, 873

216, 037
373, 014

4, 624, 645
6

,
000

61,871
381, 709

3, 176, 675
893, 065

13, 470
137, 790

3, 700
179, 150
559, 134

278, 159, 491

Value.

$136, 411

65, 602
25, 117

613

7, 022
5,298
13,115

580, 677

16, 676

86, 305
14, 025

17, 933
215, 666

955

4, 671
16, 139
99. 932
90, 087

578

4, 421
246

7, 166
19, 135

1, 427, 790
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THE GILL-NET FISHERIES.

In 1891 tlie gill-net lisliei'ies of this region gave employment to 9,134 persons, a

larger number tlian was fonnd in any other fishery, with the exception of the oyster.

Of these, 2,308 were in INew Jersey, 2,235 in Maryland, 1,604 in blew York, 1,504 in

Virginia, 906 in Delaware, and 397 in Pennsylvania,

Of the total amount of capital dewoted to this fishery, viz, |820,182, $419,722

represented the 30,158 gill nets employed; $328,282 the 5,079 boats used, and $72,178

the shore iiroperty re(piired for the proper prosecution of the fishery. JMaryland

had a larger number of nets than any other State; but the value of the nets was
greatest in New Jersey, and the aggregate investment in the latter State was also

greatest.

The yield of the gill-net fisheries was 33,082,198 pounds, valued at $1,159,031.

The fishermen of New Jersey took 10,580,442 xiounds and received $435,908 for their

catch. New York is credited with an output of 4,953,280 xiounds, valued at $222,014.

Maryland ranks third, Avith 8.571,287 x>ounds, for which $217,088 was received. Vir-

ginia fishermen took 4,857,214 xiouuds, haAung a value of $124,017.

The xireeminent fish in the gill-net fishery is the shad; the catch Avas 20,515,161

XAOunds, worth $824,930. Bluefish, squeteague, strixmd bass, sturgeon, and alewives

are the next imxiortant sxiecies.

Persons, apparcdns, boais, and shore property employed in the yill-nei fisheries of the Middle AtlanUo States.

States.
No. of

persons.

Gill nets. Boats.
Shore

property.

Total
iuvest-
ment.No. Value. No. Value.

New ATorlc

New Jersey
Pennsylvania
Delaware
Marvlnntl
A^irginia

Total

1, 664

2, 368
397
906

2, 235
1,564

6, 402

3, 983
209

1,586

11, 999

5, 979

.$88, 450
129, 832
21, 450

33. 946
KIO, 014

46, 030

995

1. 261
211
471

1, 194
947

$59, 715
143, 014

12, 705
22, 132

74, 571
16, 145

$15, 566
44, 742

480
1,250
2, 280

7, 860

$163, 731

317, 588
34, 635

57, 328

176, 865
70, 035

9,134 30, 158 419, 722 5, 079 328, 282 72, 178 820, 182

Prodncts of the yill-net fisheries of the. Middle Atlantic States.

Species.

New York. New Jersey. Pennsylvania.

Pounds. Value. Pounds. Value. Pounds, Value.

.987, 440
709, 650

$7, 780

37, 467
13, 700

254, 000

45, 800
214, 763

$160
11,767
1, 603
1,507

222. 000 $2, 475

Cod

17, 150 1,527 33, 500
1,900

3, 163
160Pike

75, 041

2, 643, 695
6, 617

139, 932 9, 196, 938
35,410
1, 700

210, 800
49, 371

428, 700
500

98, 760

385, 889
5,710

81

8, 407
6, 618

9. 562
15

1,261

1,088, 050 44, 448

438, 517
14, 200

7, 560'

8, 670

51, 357

23, 153

1, 701
302
650

2,885

52, 700 640

Other tish 7, 800 390

Total 4, 953, 280 222,014 10,586,442 435,908 1, 370, 550 47, 953

§
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Products of the r/iU-net fisheries of the Middle Atlantic States—Continued.

Species.

Delaware. Maryland. Virginia. Total.

Pounds. Value. Pounds. Value

.

Pounds. Value. Pounds. Value.

Alewives
Bluefisli

335, 100 $5, 149 2, 806, 900

219, 020
$15, 723

9, 782
1, 227, 700

81,400
$11,081
3,069

5, 592, 840

1, 264, 670
4ii, 800

874, 703

94, 740

724, 651

177, 038
75, 041

20, 515, 161

59, 780
50 000

829, 097
537, 268

1,985, 856
63, 120

786, 373

$42, 368

62, 085

1, 603

3, 321
2,801

30, 808
10, 982

0, 617
824, 930

7, 985

2, 599
38, 096

47, 737
47. 039

2, 205
21, 849

Meiibatlen
Mullet
Perch
Pike

59, 000

35, 100

93, 515

16, 650

380
1,011
6, 902
960

451, 000

50, 640

424, 804

150, 893

1,084
1, 2.50

19, 573

9, 398

150, 000

9, 000

155, 682

7,595

350
540

5, 644

458

Shad.
Spanish mackerel
Spots and croakers
Squeteasue
striped bass
Sturgeon
Suckers
Other fish

Total

1, 382, 330

28, 560

23, 530

45, 070

1, 304, 800

5, 050

14, 120

57, 418

1,469
706

0, 152

30, 448
227
029

3, 787, 787

10, 370

11, 240

85, 510
339, 276

50, 300

20, 800
162, 747

123, 780
1, 105

499
2,871

24, 8S1

1, 390
520

6; 232

2,416, 361
14, 000

14, 500
70. 740

89, 351
141, 796
27. 500

451, 589

73, 469

1,170
550

2, 959
8,385

4, 697
793

11,452

3,343,425 111,451 8, 571, 287 217, 088 4, 857, 214 124, 617 33,082,198 1,159,031

THE POUND-NET FISHEEIES.

Pound nets are operated in all the Middle Atlantic States except Pennsylvania.
The fishery is especially important in the Chesapeake region on account of the number
of nets used and the large quantities of fish taken, and in New York and New Jersey

because of the opposition encountered. The extent of the fisheries with ]tound nets

proper and with the closely related traps and weirs is indicated in the following tables,

which relate to the year 1891.

Of the 2,512 persons engaged in these fisheries, 1,304 were in Virginia, 691 in

Maryland, 261 in New Jersey, 244 in New York, and 12 in Delaware.

While Maryland had the largest number of nets, many of them were of small size.

Tlie 1,005 operated were valued at only $71,778, while 941 in Virginia were worth

$166,990. The 263 nets shown for New York include 90 trap nets oj)erated by vessels

—

a feature Avhich is not observed in any other State. The value of the 1,557 boats used

was $72,908. Of the total investment of $550,470, Virginia is credited with $232,446,

New York with $127,620, and Maryland with $102,293.

These nets took 50,657,120 iiouuds of fish, valued at $888,083. The fishermen of

Virginia caught 23,851,951 pounds, for which they received $472,689, thus obtaining

nearly half the quantity and more than half the value of the pound-net yield. In

Maryland 8,875,190 iiounds were taken, worth $165,423. The output in New York
was larger, viz, 9,909,828 pounds, but the value was oidy $123,834. The New Jersey

fishermen took 7,992,260 pounds, for which they received $125,100. The Delaware

pound nets caught 27,891 iiouuds, worth $1,037. In some of the States small numbers

of lobster, king crabs, and squid were also taken in the pound nets, but are not shown
in the table.

Considering the entire region, the most prominent fish taken in the pound-net

fisheries is the squeteague or wenkfish. The quantity taken was 6,433,104 pounds,

valued at $180,995. Shad ranked next in value; of this fish, 4,756,243 pounds were

taken, for which $162,760 were received. Alewives to the quantity of 13,035,391

pounds were obtained; these had a value of $105,533. The squeteague was the most
imx)ortant fish in New York and New Jersey, the alewives were most prominent in

Maryland, and the shad had first rank in Virginia.

H
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Persons, apx>aratus, vessels, boats, and shore proiiertij emploijed in the ponnd-net, trap-net, and weir fisheries
’ oj' the Middle Atlantic States.

States.
No. of
persons.

Pound nets, trap
nets, and weirs.

Vessels.
Value of
outfit.

Boats.
Shore

property.

Total
'

invest-
ment.

,No.
1

A'alue. No. V alue. No. Value.

New York
New Jersey

244
261
12

691
1,304

263
'

$71,340
185 , 55,379
20

!
305

1,005 71,778
941 166,990

21 $17, 600 $15, 090 136
71

10
456
884

$8, 620
8,382

115
19, 815
35, 976

$14, 970
23, 939

$127,620
87, 691

420
102, 293
232, 440

Maryland
Virginia

Total

10. 700

29, 480

2,512 2, fU, 365,783
1

21 17, 600 15, 090 1, 557 72, 908 79, 089 550, 470

Products of the ponnd-net, trap-net, and weir fisheries ofi the Middle Atlantic States.

New York.
Species.

Alewives
Bluefish
Bonito
Butter-fish
Catfish
Cobia or crab-
eater

Brum
Eels
Elonnders
K i 11 g fi s h o r

whiting
Mackerel
Menhaden
I’eroh
Pike
Pompano
Soup
Sea bass
Sliad
Slieepshead
Skate.s
Spanish mack'l

.

Spots and croak-
ers

Sqneteagne !l

Striped liass .

Sturgeon
Suckers
Tantog
Eeiiise fish ..

Other fish

Lbs.

38,203
1GG,0.50

1,750
791,046

75,014
221,098

16,328

154, '424

Total

310,358
140,489
36,386
19.523

101,897

17,232

17,501
579,006
49,468
21,001

73,942
286,829
788,683

Value.

$727
0,845
150

12,340

076

072

New Jersey .

Lbs. Value.

45,300
189,979
54,733

206,052

1,200
196,867

2,247
25,017

3,98.5,176

1.300

12,982
29,188
93,318
17,240

36,981

700 1,080

48,107 3,012.299

6,100 17,400
559 23,930

2,983

710
2,924

12,437

27,534

9.909,828 123,8.34 17,992,200

$681
8,547

2,141
5,601

84
4,045

2,304
12,459

49

311
940

6,020

2,029

4,885

21

70,3.36

1,278

1,057

261

'soi

125,100

Delaware. Maryland. Virginia. Total.

Lbs. lvalue. Lbs. Value.

13,020
i

$85 4,895.229
109,215

3,340 I 168

0,290
500

1,491
I

80

1,750

1,500

205

27,891
I

1.037

306,546

97,430
21,500

932,720
673,898
115,110

979,465

30,200

91,870
82,335

270,883
15,205

122,750

130,834

8,875,190

.$37,374

5,033

9,712

3,732
650

1.712

25,925
6,932

34,517

3.624

4,004

3,834
19,651

630
3,207

4,280

10*. 423

Lbs.

8,043,639
1,292,398

442,965

195,250
117,340
62,226
01.885

79,130

5,044,634
143,564

4,820
93,700

1,340
3,045.583

16,200

725,910

356,860
1,759,404
256,623
575,320
60,220

872,880

23,851,9.51

Value.
!

Lbs.

$66,606 13,035,391
47,648 1,757,642

56,483
1,000,098

752,85114,654

4,948
2,210
2.298
1.700

2,373

10,125
0,930
337

9,520

10

119,681
855

49,586

13,240
58,718
21,824
10,400
1,555

21,405

195,250
117.340
235,870
501,9,50

97,705
25,017

i,116,9.54

825,052
120,430
93,700

323.340
171,017

1,756,243

52,963
101,897
810,323

Value.

$105,533

08,073
2,291
17,941
24,534

4,948
2,210
9,614

11,929

4,727
2,304

30,968
33,238
7,299
9,.520

6,517
8,049

162,760
6,984
2,022

61.319

407,311 18,565
6,433,104 ' 180,995
590,124 1 49,118
635,456 18,658
182,970 4,762
86,379 3,244

286,829 716
1,821,431 29,245

472,689 50,657,120 888,083

THE FYKE-NET AND DOT FISHERIES.

Pyke nets and pots are very extensively used in this region and contribute very

materially to the income of a large class of semiprofessional fishermen as v’ell as

constituting' a part of the fishing outfit employed by regular fishermen vdio operate

more imiiortant kinds of apparatus. These nets are set in both fresh and salt water,

hut are fished in largest numbers in the rivers.

The number of persons who devoted more or less attention to fyke-net and pot

fishing Avas 2,370, of Avhom 1,071 were in New York and 761 in Maryland. The nets

used nninhered 47,635, and were AUilned at $141,710. In operating them, 2,067 boats

Avere I'C.qnired, which had aAuilue of $56,145. The total investment was thus $200,855,

although many of the boats Avere also employed in other fisheries.

The aggregate catch of these appliances amounted to. 6,985,371 pounds, for which

the fishermen receiAmd $265,652. The yield in NeAV York was 3,357,913 pounds, A’alued

at $108,901. In that State a larger quantity of salt-Avater fish is taken than else-
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wlieie ill the region. Tlie values of the fishery iu the remaining States were $70,579
in Maryland, $53,679 in Xew Jersey, $13,170 in Virginia, $6,061 in Delaware, and
$6,659 in Pennsylvania. The most imiiortant fish taken were eels, flounder s, catfish,

strijied bass, white perch, yellow perch, and shad, in the order named. The small

quantities of king crabs and terrapins taken in fyke nets and of lobsters obtained
with pots are not included in these figures.

Persons, apparatus, and boats emploijed in the fyke-net and eel-pot fisheries of the Middle Atlantic States.

States.
No. of

persons.

Fyke nets ami eel
pots.

Boats. Total
invest-
ment.No. Value. No. Value.

New York
New Jersey
Pennsylvania
Delaware
Maryland
Virginia

Total

1, 071
307
60
76

764
92

21, 954
5,362
2, 534

2, 342

14, 994
449

$69, 474
18, 125

5, 264

2, 045
42, 937

6, 865

" 1, 026
1278

59
69

564
71

$31, 958
11,087
1,604
985

9, 256
1,255

$101, 432
29, 212

6, 868
3,030

52, 193

8, 120

2,370 47,635 144,710 2,067 56,145 200, 855

* Includes one vessel valued at $700. 1 Includes two vessels valued at $1,650.

Products of the fyke-net and eel-pot fisheries of the Middle Atlantic States.

Species.

New York. New Jersey. Pennsylvania.

Pounds. Value. Pounds. Value. Pounds. Value.

Alewives
Bluelish

32, 320
28, 350

43, 200

77, 945
1, 006, 451

1, 064, 180

48, GOO
048, 000
20, 555

40, 500

8, 100

32, 790

$404
1, 134

648
3, 198

61,651
26, 488
1. 172

810
1,453

810
405

2,073

200, 350

1,000
3,000

33, 505
355, 380
88, 100
1,400

29, 167

85, 389
2, 100

1, 100

147, 024

6, 500

12, 500

35, 760

45, 450

5, 200

$1,011
50

150
2,625

20, 944

3, 597
42
53

6, 626
105
53

6, 071
265
515

6,350
3, 576
184

5, 075 $26

Butter-fisli

Cattisli

Eels
82, 025

27, 400
3,482
1,386

Erostfish or tomcod

Perch 4, 350 257

Shad 475 25

112, 970

16, 305

16, 708
18, 125

97, 200
45, 614

3, 480
2,000

895
805
243

1, 235

Striped bass
Suckers and mullet
Tautogor blackflsb

970
19, 450

96
978

Other fish

Total

18, 925 1, 462 6,950 409

3, 357,913 108, 904 1,071, 910 53, 679 146, 695 6,659

Species.

Delaware. •Maryland. Virginia. Total.

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value.

240, 200 $1,716 8, 300 $163 486, 245

29, 350

46, 200

566, 492
2, 112, 871
1, 168, 180

50, 000
677, 167

564, 279
106, 244
42, 600

9, 200
247 227
53 ! 705

206, 069
192, 922
143,015
23, 325

97, 200

163, 083

$3, 320
1, 184

798

23, 682

114, 497
30, 833
1,214

863

28, 047
7,218

915
458

10, 436

2, 090

6, 598

19, 075
7, 154

989
243

6, 038

22, 200
103,500

$1,312
4, 407

313, 225
CIO, 140

11, 755
25, 784

37, 532

4, 000

15, 900

1,310
325
748

Eels

11, 670 647 411,578
106, 244

17, 919
7,218

30, 737 1, 145

Pike

Shad 1,001 61 28, 487

3, 110

2,450
101, 633

50, 223

1, 023
147
98

7, 420
1,397

37, 450

44, 095

78. 149

36, 814

10, 984

1, 183
1,678
2, 505

3. 042
300

Striped bass 1, 440
200

167
8

2, 380 59 63, 314 2, 102 25, 900 771

Total 142, 391 6. 661 1. 936. 604 76, 579 329, 861 13. 170 6, 985, 374 265, 652

1
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THE LINE FISHERIES.

lu considering the most primitive means of capture employed in the commercial

fisheries of the Middle Atlantic region, it is interesting to observe that lines yield

larger money returns than jmuud nets, althougli the quantity of fish taken is only

half that obtained with pound nets. In New York and New Jersey, in which the

X)Ound-net fishery has received most attention from anglers and the general public,

the value of the line catch is more than three times as great as the output of pound

nets, and the quantity of fish thus taken in the year 1891 was over 3,000,000 xiounds

more.

Line fishing was followed in 1891 by 4,6(]9 xieoxile. More than one-third of these

were emxdoyed in New Jersey, whose line fisheries for bluefish, sea bass, cod, flounders,

and squeteague are veiy extensive.

The x>rominent feature of this fishery in New Jersey is the imx)ortaut oxierations

carried on from small boats, while in New York there is a considerable fleet of fine

vessels engaged in the line fisheries. Vessel fishing is also relatively inqiortant in

Pennsylvania, but in the other States only the boat fishery has any xu’ominence. The
aggregate amount of money invested in this fisheiy in 1891 was $386,403, of which New
York and New Jersey had $309,205.

The line catch in the entire region was 26,183,021 x>ounds, valued at $1,003,096.

The line fishermen of New Jersey took 14,254,026 xiouuds, having a value of $543,687.

These figures include 6,752,447 x'ounds of bluefish, worth $242,232, and 3,092,850

Xiounds of sea bass, worth $146,236, both of which fish are here secured in larger

quantities with lines than in any other State. Cod, flounders, and squeteague are

also obtained in inqiortant quantities in the line fisheries of New Jersey. The x^’o-

fessional line fishermen of New York took 6,656,605 x)ounds of fish, for which they

received $276,979, bluefish constituting 3,372,030 x«HiTds, valued at $141,336, and
cod 2,277,458 xiounds, valued at $89,921. In Pennsylvania most of the line catch is

made ux> of sea bass, in Maryland catfish and squeteague are the more x>i’ominent

fishes, and in Virginia catfish, squeteague, sxiots, and croakers constitute most of the

yield.

There is in all the coastal States of this region, more especially in New York and
New Jersey, an enormous quantity of fish taken by anglers, of Avhich no record can

be obtained. The fish thus taken in largest quantities are bluefish. squeteague, sea

bass, flounders, and xierch.

Persons, vessels, hoais, apparalus, and shore property employed in the line fisheries of the Middle

Atlantic States.

States.
No. of
persons.

Value of
lines.

Vessels. Boats.

Shore
property.

Total
invest.
ment.No. Value. Value of

outfit.
Xo. Value.

New York 1, 1C6 $11, 745 43 $100, 325 $48. 101 394 $30. 875 $3, 420 $194, 466
New Jersey 1, 939 5, 178 12 18, 200 4, 746 986 64,130 22, 485 114, 739
Pennsylvauia .

.

488 633 9 15. U75 8,710 206 3, 237 160 27, 815
46 20 26 680 85 785

762 2 272 524 14, 623 3 680 20, 575
Virginia 1,208 3j62 0

3, 240 020 1, 113 16^ 426 4,275 28i 023

Total 5, 609 23,310 66 130, 840 62, 177 3, 249 129, 971 34, 105 386, 403
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Products of the Vine fisheries of the Middle Atlantic States.

New Jersey.

Pounds. Value.

6,450
6, 752, 447

95, 600

11, 650
792, 917
29, 000

21, 250
604, 028
17, 940
12, 080

13, 500

$774
242, 232

7. 704
816

24, 334
777
753

21,04 8

675
204
801

3, 692, 850

2, 100

7, 050
6, OOO

86. 200
1, 991, 364

14, 975
79, 9110

16, 725

146, 236
320
353

2, 025
3,633

85, 268
1,774
3,313

677

14, 254, 026 543, 687

Pennsylvania.

Pouud.s. Value.

20, 310 $2, 107

18, 960 987

11,225 643

7,800
4, 000

947, 500

390
600

33, 805

New York.

Species.
Pounds.

Black bass
BlueftsU
Bonito
Cattish
Cod
Brum
Eels
Elounders
Haddock
Hake
Kiusfislior wliitin;!

Perch
Pike
Sea bass
Sheepshead
Skates
Spanish mackerel.

.

Spots and croakers.
Squeteasue
Striped bass
Tautog
Other fish

Total .

3, 372, 030

22,210

2, 277, 458

107,737
147, 730

16, 630

8, 612

206, 930

321, 130

29, 973
77, 305

68, 854

Talue.

$141, 336

950
89, 921

4, 033

3, 890

917
448

9, 085

16, 758
3,182
3, 720
2,739

6, 656, 605 276, 979

18, 365

”5,’ iso'

1, 033, 310

1, 778

257

40, 567

Species.

Belaware'. Maryland. Virginia.

Pounds. "Value. Pounds. Value. Pounds. Value.

77, 610 $2, 920 214, 646 $8, 047

5, 000 $330 260, 714 9, 339 340, 452 9, 225

Cod
61, 562 1, 771

Eels 2, 148 85

45, 510 1, 541

25, 500
3,500

510
600 36 41,085

1. 840
1,769

81

210

Pike
3, 870 144 58, 970

7,671
1, 900
4893,185 396

98, 988 3, 872

10, 906

4, 711

1, 021,8.58

1,333,961

19, 875

34, 844

26, 300
1,800

8, 000

630 382, 610

66, 000
41, 704

1,988216
320

33, 085 1, 048 94, 340 2, 831

Total 41, 700 1,532 970, 135 35, 271 3, 227, 845 105,000

Total.

Pounds. Value.

26, 760 $2, 881

10,416, 733 394, 535
95, 600 7, 704

658, 986 21, 647

3, 070, 375 114, 255
90, 562 2, 548

34, 623 1,481
757, 275 26, 592
165, 670 4, 565
12, 080 204
55, 630 2, 228
61, 597 2, 853

5, 340 681

4, 909, 626 191, 170

12, 956 1,205
7. 050 353
6, 000 2, 025

1. 207, 046 42, 349
4, 055, 365 155, 266

150, 988 13, 649
165. 205 7, 353

218, 154 7, 552

THE MENHADEN INDUSTRY.

Fisliiug for meuliadeii is prosecuted in all tlie States of this region except Penn-

sylvania. The fishery is more important than in any of the other coast sections, and

the shore industry dependent thereon is one of the most prominent branches of the

fisheries in the Middle Atlantic States.

The industry is most extensive in New York and Virginia. The former State has

the larger investment in the business and the greater number of steam vessels engaged,

but the latter leads in the number of factories, the number of persons, the aggregate

number of vessels engaged, and the quantity of fish taken. In Delaware the fishing

is carried on by several steam vessels belonging in Connecticut and landing a part of

their catch at the two factories in Delaware. The vessels and their equipment and

crews are credited to Connecticut, and do not appear in the accompanying statistics.
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The following tables show for each State the extent of the fishery and shore busi-

ness. It is not possible to present, for each of the years covered by the figures,

satisfactorily comp)lete statistics for each State, owing to the different times at which

the inquiries in the several States Avere prosecuted.

Some vessels fishing for menhaden in New Jersey sell lai-ge quantities of fish for

bait to the professional line fishermen. In 1891, 7,231,500 menhaden were thus sold

for $11,575, and 5,197,000 fish, valued at $16,098, were thus utilized in 1892. The
largest consumi)tion of menhaden for bait is in the extensive blnefish and sea-bass

line fishery of Monmonth County.

Persons engaged in ilie menhaden industry of the 2Iiddlc Atlantic States.

States.

Fisherraen. Factory hands. Total.

1889. 1890. 1891. 1892. 1889. 1890. 1891. 1892. 1890. 1891.

New York 517 561 560 (*) 567 617 594 (A 1, 178 1, 154
Kew Jersey" 90 102 120 103 108 107 85 78 209 214
Delaware (t) (t) (t) (t) (A 88 90 9U 88 90

Maryland (*) 32 18 (*) (A 37 48 (*> 69 6()

Virginia (*) ,
661 675 (*) (A 555 554 n 1,216 1,229

1, 35G 1,382 1,404 1, 371 2,700 2 753

* Conijjlete tl.ita for tliese years not a vailable.

t Same persons fish for a factory in Connecticut ami are properly credited to that State,

Factories, vessels, etc., employed in the menhaden industry of the Middle Atlantic States.

Items.

New York. New Jersey. Delaware.

1889. 1890. 1891. 1889. 1890. 1891. 1892. 1890. 1891. 1892.

Factories in operation

.

Value of xdants
Cash caxiital

12

$320, 900
$356, 000

24

13

.$330, 600

$386, 500
26

13

$327, 500

$376, 000
27

7

$47,150
$35, 000

3

6

$51,650
$41, 000

3

6

$.52, 650

$32, 500
4

6

$52, 650

$31, 500
3

2

$20, 000

$13, 500

2

$20. 500

$14. 000

2

$21, 000
$13,000

$210, 500
$53,125

1, 608. 20

$248, 000
$56, 580

1,875. 02

$245, 000
$58, 107

1, 875. 02

$24, 000

$5. 168
114. 25

$24, 000

$5, 650
114. 25

$31, 000
,$6. 672
109.58

$23, 000

$5, 938
126. 07

5 6 f)

$5, 800
$3, 190

100. 20

$5, 300

$3, 650
113. 63

$9, 050

$4, 315
117. 11

$12, 000

$3, 785
137.70

Sail transporting ves-
3 6 5 3

$2, 7.50

$355
46. 28

$4, 050
$530

76. 73

$3, 950
$441

69, 41

$3, 700
$381

41. 68

67 74 72 9 10 12 10

$39. 250

$979, 775
$43, 175

$1, 064. 855
$41, 700

$1, 048, 307
$5, 150

$128, 563
$5, 660

$141,490
$8. 100

$146, 678
$5, 450

$138, 404Total investment $33, 500 $34, 500 $34, 000

Items.

I’actories in operation
Value of plants
Cash capital

Steam vessels
Value
Outfit
Tonnage

Sail fishing vessels
Value
Outfit
Tonnage

Sail transporting vessels .

Value
Outfit
Tonnage

Seines
Value

Total investment

ifarylainl.

1890.

1

$4, 500

$6 ,
000

2

$13, 700

$5, 860
138. 96

4

$2, 800

$32. 860

1891.

1

$4, 500

$6 .
000

1

$7, 200

$3, 380
62. 54

2

$1, 600

$22, 680

A’irainia. Total.

1890. 1891. 1890. 1891.

20 21 42 43
$192, 300 $193, 900 $.599, 050 $599, 050
$181, 500 b67, 000 $628, 500 $595, 500

12 12 43 44
$99, 000 $103, 250 $384, 700 $380, 450
.$42, 191 $39, 525 $110, 281 $107, 684
661.26 637. 22 2, 789. 49 2,744.36

31 33 37 40
$45,710 $51, 450 $51. 010 $60, 500
$35, 855 $39, 739 ,$39, 505 $44, 054
918. 27 1, 055. 06 1, 059. 90 1, 172. 17

32 30 38 35
$31, 325 $31,000 $35, 375 $34, 950
$3, 548 $3, 326 $4, 078 $3, 707
686. 80 704. 33 763. 53 773. 74

58 60 146 146
$33, 600 $36, COO $85, 235 $86, 000

$665, 029 $605, 790 $1,937,734 $1, 917, 955
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Fish utiUzed and products prenared in the menhaden indusinj of the Middle Atlantic States.

Items.
New York. New Jer.sey. Delaware.

1889. 1890. 1891. 1889. 1890. 1891. 1892. 1891. 1892.

Menhaden utilized (No.) . 185,743,850 205,410,300 160,150,450 31,366,000 33,695,100 17,428,800 12,654,500 23,926,500 23,009,000
Value $301,456 $336,185 $291,165 $33,082 $35,776 $21,189 $19,812 $29,907 $28,760

Gallons oil made 1,257,465 1,310,775 1,118,953 95,270 99.694. 72,118 72,657 107,212 105,680
Value - $321,642 $352,793 $282,770 $21,366 $19,636 $18,642 $22,109 $29,093 $27,895

13,033 14,517 11,40(5 1.532 1,870 1,098 897
$255,450 $286,396 $230,917 $34,920 $38^980 $27,592 $23,735

Tons crude and acidu-
lated scrap made 3,812 4,657 2,833 1,330 1,100 260 185 3,397 2,986

Value . - $46,670 '$55,884 $33,996 $12,604 $10,900 $2,366 $2,325 $43,875 $38,826
Total value $623,762 $695,073 $547,683 $68,890 $69,510 $48,600 $48,229 $72,968 $66,721

Gross profits $322,306 $358,888 $256,518 $35,808 $33,740 $27,411 $28,417 $43,061 $37,961

Items.

Maryland. Virginia. Total.

1890. 1891. 1890. 1891. 1890. 1891.

Menhaden utilized (number) 20, 579, 400 12, 500,000 216, 400, 500 191. 365, 500 476, 085, 300 405, 371, 250
Value $25, 724 $15. 625 $237, 923 $226, 641 $635, 608 .*584, 527

Galhuis oil made 30, 550 32, 900 293, 758 396, 575 1, 734, 777 1, 727, 756
Value

Ton.s dry scrap made
Value

Tons crude and acidulated scrap

$7, 637 $8, 225 $70, 107

5, 953
$119, 938

$93, 796
5, 835

$119, 225

$450, 233

22, 340

$445, 314

$432, 526

18, 339
$377, 734

made 1, 575 1,200 14, 053 11, 219 21, 385 18, 909
Value $30, 725 $19, 800 $130, 570 $111, 422 $228, 079 $211, 479
Total value $38, 362 $28, 025 $.'320, 075 $324, 443 $1, 123, 626 $1. 021, 719

Gross profits $12, 638 $12, 400 $82, 752 $97, 802 $488, 018 $437, 192

COMPARISONS WITH 1880.

The figures obtained for tbe Teutli Census permit a fairly satisfactory comparison

between the extent and condition of tbe fisheries of this I'Cgiou iu ISSO and 1891.

While a somewhat different method of treatment precludes a detailed statistical

exposition for the years uamed, the general comparisons which may be drawn and some
special data that may be presented for a number of important items will give a clear

idea of the changes which have taken place iu the decade indicated.

The fishing population of the Middle Atlantic States iu 1880 was ascertained to

be 59,853, of whom 41,370 were fishermen jiroper and 15,483 were shoresmen. In 1891

the number was 90,923, consisting of 73,619 fishermen and 18,304 shoresmen. The
increase amounted to 31,070 persons, or about 52 per cent, and was participated iu by

every State. The increase was apparently most marked iu Pennsylvania, in which

the figures show an advance of over 400 per cent. While it is known that a large

augmentation iu the fishing industry of that State has occurred siuce 1880, it is

thought that the very striking increase shown is due to the fact that the oyster vessel-

fishery tributary to Philadelphia, which is now very extensive, was not credited to

that city in 1880, but to Delaware, iu the waters of which State the vessels operated.

W'hile Pennsylvania has no oyster-grounds within the limits of the State, a good-sized

fleet of vessels owned iu Philadelphia eugages in the oyster industry of Delaware
Bay, and it seems entirely proper to credit this business to Pennsylvania. Next to

this State, the greatest increase in fishing population occurred in New York, where it

amounted to 93 per ceut. The change was least marked in Delaware, in which the

advance was only 13 j^er cent. For the same reason that the advance in Pennsylvania

has been apiiarently more xn’onounced than was xircbably the case, that in Delaware

has been less so. These remarks apply also to the investment and catch iu the two

States named.
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The investment ill tlie lisliiiig' industry in 1880 was $14,590,759; in 1891 it was

$4,721,905, or 32 per cent greater. Tlie increase occurred in i^ew York, Yew Jersey,

Pennsylvania, and Maryland, while the other States showed a decline. About 200

fewer vessels were employed in 1891, but the value of vessels in the latter year was

somewhat greater, indicating an improvemeut in their size and quality. The number
of boats employed increased about 15,000 and their value $800,000. The use of gill

nets, pound nets, fykes, jiots, and minor apparatus greatly increased. Perhaps the

most remarkable change in respect to the apparatus emiiloyed was in the pound nets.

Of these, only 348 were operated iu 1880, while in 1891 there were 2,414. In Maryland

the number rose from 83 to 1,005 and in Virginia from 185 to 941. The only imj)ortant

form of apparatus ,which underwent a decline was the seine, of which 2,580 were used

iu the former year and only 1,808 in the latter. The decrease occurred iu Yew York,

Yew Jersey, and Delaware. The shore pro])erty connected with the industry was
augmented more than 55 per cent, and the cash capital increased about 13 per cent,

although in Virginia there was a conspicuous diminution iu the last-named item.

Eeducing all the products to the common unit of a pound, as explained in the

introductory chapter, it appears that in 1880 the yield of the fisheries was 002,789,081

pounds, valued at $10,835,238. The figures for 1891 are 590,454,309 pounds, worth

$19,023,474. The apparent inconsistency of a diminished catch aud an augmented
value is easily understood from an examination of the table. The decreased yield

may be regarded as being made up almost wholly of menhaden, of which 148,175,390

fewer pounds were obtained in 1891 than iu 1880. The omission of this relatively

cheap fish from the statistics would leave the year 1891 Avith an augmented yield of

over 75,000,001) pounds, having a value of over $2,500,000. The fishery objects which

have undergone a noticeable increase iu importance, as judged by a larger catch, are

numerous. Chief amoug these is the shad, the yield of Avhich was 18,000,000 pounds
greater in 1891. The catch of alewives was 15,613,000 pounds more, bluefish 6,820,000

poumls, and sea bass 4,051,000 x)ouuds, the rate of increase for these fish being 148

per cent, 77 iier cent, 82 jAer cent, and 272 i)er cent, respectively. Cod, scrip, sheeps-

head, Spanish mackerel, and striped bass har^e decreased iu abundance. The figures

for oysters show a small increase; soft crabs and round clams ju’esent a marked
advance; while the yield of soft clams, hard crabs, and terrapins has greatly declined.

The three tables which follow give comjrarative figures for the fisheries of this

region

:

Comparative statement of number of persons employed in the fisheries of the Middle Jtlantic

States in ISSO and 1891.

States.

Nisliermen and
Transporters.

vShoresmen. Tot-al.
Increase

01 ' decrease
in 1891.

Percent-
age of in-

crease
or decrease

iu 1891.
1880. 1891. 1880. 1891. 1880. 1891.

Xew York
New Jersey
I’ennsylvauia
Delaware
jVIarylaiid

Virginia

Total

4, 72S
5, 059

397

1, 002

15, 873

16, 051

11. 204
10, 107

1, 984
1. 799

28, 209

20, 316

1,616
561
41

317
10,135
2,813

2, 042
532
289
431

11, 735

3, 275

6, 344

6, 220
438

1, 979
26. 008
18, 804

12, 246
10, 039

2, 273

2, 230

39, 944
23, 591

-1- 5,902
4- 4,419

+ 1,835

-f 251

+ 13,936

+ 4,727

+ 93.03

+ 71.05

+ 418. 95

+ 12.68

+ 54.43

+ 25. C6

44, 370 73, 619 15, 483 18, 304 59, 853 90,923 +31,070 + 51. 91

F. C. B. 1894—30
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CornparoMve statement of the vessels, boats, apparatus, shore property, and capital employed

in the fisheries of the Middle Atlantic States in 1S80 and 1891.

New York. New Jersey.

Designation. 1880. 1891. 1880. 1891.

No. Value. No. Value. No. Value. No. Value.

Vessels 510 $774, 000 659 $817, 542 590 $545, 900 607 $649, 670
Boats 3. 270 279, 885 6, 227 373, 670 4, 065 223, 963 5. 742 412, 373
Seines 1,565 127, 063 327 75, G40 435 38, 570 372 38, 022
Gill nets 3,366 70, 627 6, 402 88, 450 852 25, 203 3,983 129, 832
Pound nets and weirs.

.

53 29, 500 263 71, 340 27 19, 800 185 55, 370
Fvlre nets and pots 3, 950 6, 750 22, 144 72, 856 3,417 15. 960 0,447 24, 220
Miscellaneous a^ipara-

IIG, 310 309 733 132, 800 209, 967

1 OAQ, 900 1,794 969 470, 000 409, 561

119, 500 1,679 000 20^ 001)

Total 2, 570, 535 5,283,200 1, 492, 202 2, 467, 865

Pennsylvania. Delaware.

Designation. 1880. 1891. 1880. 1891.

No. Value. No. Value. No. I'alue. No. Value.

Vessels 11 $10,500 49 $87, 775 69 $51,600 41 $34, 775

Boats 119 9, 572 837 30, 652 839 33, 227 946 29, 233

Seines 42 8, 260 151 19, 405 245 21,330 203 10, 263

Gill nets 167 4, 744 209 21, 450 1,457 27, 793 1, 586 33, 946
20 305

Fvke nets and pots 2,167 4,334 2,534 5, 264 1, 831 1, 831 2, 382 2, 145

Miscellaneous appara-
4. 700 25, 682 19, 370 8,215

50, 000 450, 162 I05i 080 44, 800

d, 000 303, 750 8, 000 44, 400

Totnl 95. 110 944, 140 268, 231 208, 082

M.aryland. Virginia.

Designation. 1880. 1891. 1880. 1891.

No. Value. No. Value. No. Value. No. Value.

Vessels 1,450 $1, 750. 000 1, 627 $1, 446, 855 1,446 $571, 000 944 $740, 135

Boats 2, 825 186, 448 9, 825 579, 488 6, 618 292, 720 9, 247 463, 722

Seines 140 53, 950 536 76, 780 153 70, 970 219 58, 120

Gill nets 1,462 44. 880 11, 999 .i 00, 014 3, 532 35. 220 5,979 46, 030

Pound nets and weirs . 83 13, 375 1, 005 71, 778 185 98, 390 941 160,990

Fvke nets and pots 4, 050 6, 600 14, 994 42, 937 100 900 449 5,865

Miscellaneous appara-
178 340 595 084 282, 510

Shore property 1, 611V00 2. 446i 327 489, 036 717, 787

2, 497, 150 2, 107 455 1,914,119 467, 500

T'i-.tcl 6. 342, 443 7, 466, 718 3, 828, 238 2, 948, 659

Designation.

Total.

1880.

Number. Talue.

1891.

Number. Yalue.

Increase or
decrease

in v.alue in
1891.

Percentage
of increase or

decrease
in value in

1891.

Vessels
Boats
Seines
Gill nets
Pound nets and weirs.
Fyke nets and pots...

Miscellaneous appara-
tus and outfit

Shore property
Cash capital

4, lOG

17, 736

2, 580
10, 836

348
15, 515

$3, 703, 000

1, 025, 815
320, 143

208, 467

161, 065

36, 381

806. 803

3, 773, 316
4,561,769

3, 927
32, 824
1,808

30, 158
2,414

48, 950

$3, 776. 752
1. 889, 138

278, 230

419, 722

365, 783

153, 287

1,431, 191

5, 863, 606

5, 140, 955

$73, 752

863, 323

41, 913
211, 255
204, 718
116. 906

+ 624, 388

-f 2, 090, 290

+ 579, 186

P 1.99

+ 84, 16
— 13.09
+101. 34

+ 127. 10

+321.31

+ 77. 39

+ 55.40

+ 12.70

Total . 14, 596, 759 19, 318, 664 + 4, 721,905 + 32. 35
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Comparaiire statement of iJte prodncis of the fisheries of the Middle Atlantic States in 1880 and 1891.

Products

New York. Kew Jersey. Pennsylvania. Delaware.

1880. 1891. 1880. 1891. 1880. 1891. 1880. 1891.

Pish

:

Alewives
Bluetish

Pounds.
250. 000

3, 000. 000
500, 000

50, 000

3, 580, 000

1, 361, 300

1 , 000, 000

10, 000
288, 031, 200

515. 000

1, 500, 00(1

7.50, 000
2.733,600

400, 000

25, 000

235, 000
1,000, 000

795, 000
114. 000

1, 054, 110

Pounds.
2, 191, 560
5, 506, 575

837, 246
117. 180

2, 277, 158
1,616, 213

1, 561, 696

157, 541

104, 860, 111
88, 125

350, 858
679. 180

3 oil, 956

19, 523
71, 836
17, 501

2, 852, 653
205, 119

• 30,261
2, 250, 506

Pounds.
1, 500, 000

3. 635. 000

200, 000

135, 000

1.667.000
551.000
75, 000

15, 000

29, 134, 600

630. 000

50, 000
1 60, 000

864, 000

275, 090
200. 000
250, 000

4, 430, 000

442, 000
300. 000

1, 384, 226

Pounds.
2, 066, 820

7, 227, 926
230, 802

133, 824
811,011
623, 280

987, 895
33, 697

20, 670, 512
693, 962

25, 682
3,731,538

10, 225, 455
26, 290

78, 391

106, 680
6, 002, .563

298, 164

452, 630
768, 902

Pounds.
(*)

30, 000

Pounds.
2, 351,775

Pounds.
2, 396, 700

15, 800

Pounds.
863, 760

Catfish
Cod

117,000 132,468 196, 200 73, 800

Eels
Flounders
Kiiio;fish

Alenhaden
Perch

(*)

60, 000

10, 950

18, 015

124, 000
16, 500

3, 50(1

522, 900

476, 500

223, 500

5, 000 !

960
1

67, 000
;

255, 855 i

Sea bass
Shad
Sheepshead
Spanish mackerel
Spots and croakers .

.

Squetea^ue
Striped hass
Sturgeon
All others

Total

Reptiles, mollusks, and
crustaceans

:

550, 000
559, 600

5,000

917, 500

2, 692, 864
1, 2u0

1, 050, 000

5, 900
1, 500, 196 :

15, 000
43, 400

150, 000

1.50, 000

T, 680, 000

21,015
52, 700

158, 410

074, 100

2,618, 500
247,900.

570, 000
731, 850.

9, 681,“550'

42. 460 ;

1,164,730 ,

91,910 1

1, 301, 800
!

117, 280

313, 891, 240 128, 742, 431 45, 897, 826 55, 226, 051 6, 399, 957 5,714,251

1,800 9, 000 3,280 30, 708
15. 300

11, 988

18, 000
1

Clams, soft or long. .

.

Clams, hard or round.
Oysters

3, 407, 750

2, 795, 840

7, 303, 100

290, 500

1, 505, 500

4, 524, 520

18, 277, 431
313, 042

16, 766, 100
529, 066
165, 093

61, 836

660, 280
3, 132, 280

13,825,000

827, 000

3, 451. 021
16, 114, 567 1, 183, 700

5, 541
2, 100, 000

21,920
1, 097, 0-10

1 1

Crabs
Lobsters
All others

1,624, 583
135, 000

1.470, 300

156, 800
519, 611

165, 664

2, 806, 180

84, 951
150

80, 250
8, 200 !

710, 000
1

Total 15, 558, 573 42, 142, 591 19, 2.53, 660 23. 890, 326 1, 183, 700 2, 236, 653 1, 983, 398 :

Grand total

Value

32974T278ir 170, 885, 022 '057l5b486“ 797116738^0“ 1, 680, 000 “77583,057“ ipTrS, 203 77697, 649
;

$4, 225, 695 $4, 817, 369 $3, 176, 589 .$3, 520, 057 $83, 100 $322, 021 $997T69A “$2557123“

Products.

i^Iaryland. Virginia. Total. Increase or decrease.

1880. 1891. 1880. 1891. 1880. 1891. Quantity. Per cent.
;

Pish

;

Alewives
Blueflsh
Butter-fish
Catfish
Cod

Pounds.
9, 203, 959

10, 000

420, 000

Pounds.
17,418, 850

516, 364
31, 955

1, 296, 752

Pounds.
6, 925, 113

1,546, 417

500, 000

Poviids.
11,013,485
1, 842, 261

120, 000

935, 211

Pounds.
20, 276, 072

8, 267, 217
700, 000

1,418,200
5, 247, 000

2, 176, 300

1, 136, 500
236, 500

410, 705, 500

3, 316, 500

1, 550, 000
1, 486, 200

12, 153, 579
1, 201, 566

1, 8.52, 663

2, 319, 100

12, 604, 500

2, 853, 300

1, 719, 558
8. 494, 013

Pounds.
35. 889, 250
15, 093, 129

1, 220, 003

2, 689, 268
3, 118, 169

3, 367, 606

2,71.5, 329
.341, 763

262, 530, 110

4, 020, 015
370, 540

5, 537, 898

30, 180, 586
72, 869

937, 974
2, 165, 771

14, 700, 310

2, 371, 267
2, 636, 482
6,951, 139

Pounds.
+ 15, 613, 178

+ 6, 825, 912
4- 520, 003

+ 1,271,068
— 2, 128, 531

+ 1,191,306

+ 1,578,829
+ 105, 263
—148,175.390

+ 673. 545
— 1, 173, 460

+ 4,051,698

+ 18, 033, 007
— 1, 128, 697
— 914, 689
— 183, 329

+ 2, 095, 810
— 482, 033

+ 916. 924
— 1, 539, 574

—1(12+49; ICO'

+ 77. 00
,

+ 82. 57

+ 74. 29
:

+ 89. 63 ;

— 40. 57
:

+ 54. 74 I

+ 138. 92
!

+ 41. 51 1

— 36. 08

+ 2(1. 13
— 75.71

+ 272, 62

+ 148. 38
— 93. 94
— 19. 37
— 7.80

+ 16. 63
— 16. 89

+ 53. 32
— 18. 13

Eels
Flounders

• Kiugfish
Menhaden
Perch

15, 000
5.000
3.000

3, 903, 000

890, 000

792, 041
33, 443

30. 9.52, 120

2, 494, 625

125, 000
40, 000

175, OOO
88, 213, 800

745, 000

71, 619

127, 295
119, 565

105, 980, 331

408, 833

Sea bass
Shad
Slieepshead
Spanish mackerel
Spots and croakers ..

Squeteague
Striped bass
sturgeon
All others

Total

5, OOO

3, 774, 426
12, 000

18, 000

40, 000

65, 000

700, 000
141, 000

1,067, 518

113, 370

6, 224, 873
3, 1,85

14, 837
273, 283
750, 165

1, 264, 693
72, 445

1, 416, 353

20, 000

3, 171, 953

503, 666

1, 609, 063

1, 150, 000

1, 476, 000

625, 000
411, 558

1, 106, 279

66, 310
6, 498, 242

23. 871
739, 910

1, 725, 847
3, 929, 899

183, 436
723, 646

2, 242, 958

20, 275, 903 63, 699, 057 108, 344, 749 137, 142, 758 499, 771, 268 390, 925, 108 — 20. 58

Reptiles, mollusks, and
crustaceans

:

Terrapins
Turtles

30, 000 89, 780

4, 060
165, 600 52, 215

189, 121
237, 108

15, 300

4, 068, 030

6, 337, 184
145, 289, 310

290, 500

157, 263
211, 181

2, 332, 500
8, 707, 502

119, 122, 749
313, 042

16, 706, 100

11, 634,721
338, 957

3, 615, 243

- 79, 845

+ 195, 881
- 1,73.5,530

+ 2,370,018

+ 4,133,409

+ 22, 542

f 16, 766, 100

+ 5,119,023

+ 17, 007

+ 3,645,213

— 33. 67

+ 1280.27
— 42. 66

+ 37. 40

+ 2.84

+ 7.76

Clams, hard or round.
Oysters

40, 000

71, 200, 000
147, 760

69, 615, 406
363, 820

47, 861, 240
559, 278

43. 134, 602

Crabs 1,166, 667 7, 605, 770 2, 139, 200 2, 894, 027 6, 185, 701
291, 950

+ 79. 39

+ 16. 10
All otliers 15, 394 21, 833

Total

Grand total

Value

75, 436, 667 77, 478, 170 50, 529, 860 46, 851,076 163, 015. 113 193, 529, 261 +30, 513, 848 + 18. 72

i8379937^8M (3627789,^81 —7273.357312 — ioTor95, 712, 570 141, 177, 827 158, 871, 609 590,451,369

$5, 221, 715 .$6, 460, 759 "$37124, 441 .$3, 647, 845 $16, 835, 238 $19, 023,471 +$2, 188, 236 + 13. 00

* Not separately reported and included in “ all others.’’





22-A LIST OF THE SPECIES OF FISHES KNOWN FROM THE VICINITY OF

NEOSHO, MISSOURI.

By barton W. EVERMANN, A. M., PH. D.,

Ichthyologist of the U S. Fish Commission,

AND

WILLIAM C. KENDALL, A. M.,

Assistant, U. S. Fish Commission.

This paper is based upon a small collection of fishes which was made October 27

to 30, 1891, in the vicinity of ISIeosho, Mo., by Prof. Evermann, assisted by Dr. J. T,

Scovell, of Terre Haute, Ind. Collectious were made in Indian Creek, a few miles

south of Heosho, and in the Spring Branch, which supplies water for tlie United

States fish-hatchery at Neosho.

In 1889, Prof. Seth E. Meek, while engaged in investigations for the U. S. Fish

Commission, in Missouri, made some collections near Neosho, in Shoal Creek, and in

Hickory Creek, one of its small tributary streams. Subsequently he ol>tained a few

specimens from the Spring Branch at the fish-hatchery. In this paper we have included

all the species of these various collectious.

Indian Creek is a stream of fair size, having its rise in the southeastern part of

Newton County; flowing southwest some 30 miles, it joins Elk Elver a few miles

below Pineville, the county seat of McDonald County, which is the southwest-corner

county of the State. Elk Eiver flows into Neosho Elver a short distance west of the

Missouri line. Indian Creek is a moderately clear stream, with rock, gravel, or mud
bottom, usually shallow and with some current, but with occasional deep holes wdth

muddy bottom and scarcely any current.

The following list represents only apj)rosimately the fishes of the region, but may
be regarded as fairly complete as to the species inhabiting the smaller streams.

In the larger streams, such as Spring Elver on the north, Neosho Eiver on the

west, and White Eiver to the southeast, many additional species are known to occur,

not only of Cyfrinidce but of the larger river fishes, such as the channel cat {Ictalurus

punctatus), Amehcrus, Ictiohus, and the like.

This list contains 31 species, representing 8 families, as follows: Siluridce, 1;

Cafostomid(e,3‘, Cyjtrinidw, 14:-, Pwciliida’,1-, Atherinidic,!; Ge)itrarchida\ 4; Fercidce,

9; a.nd Cottidw, 1. Or 17 genera, distributed as follows: JSfoturus,!-, Catostonms,

Aloxostoma, 1; Campostoma, 1 ;
Chrosomus, 1 ;

Hybognathus, 1 ;
Pimephales, 1 ;

Motropis,

6; Rybopsis, 2; Semotilus, 1; Tinea, 1; Zygoneefes, 1; Labidesthes, 1; Lepomis,3-,

Micronterus, 1; Etheostoma, 9; Coitus, 1.

469
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1. Notums exilis Nelson. St07ie Cat. Two specimens, and 3 inches long, from Indian Creek.

One 3 inches long, taken hy Prof. Meek from the Spring Branch, and others reported by him
from the same jilaoe.

2. Catostomus teres (Mitchill). Common SiicJcer. Two specimens, 4d and 8;^ inches long, from Indian

Creek; one 10-J- inches long from the Spring Branch, and by Dr. Meek reported common in

Shoal Creek.

3. Catostomus nigricans Le Snenr. Hog Sucker ; “HogMollg.” One specimen, 3^ inches long, from
Indian Creek. Reported scarce in Shoal Creek by Dr. Meek.

4. Moxostoma duquesnei (Le Snenr). Common Bedhorse; White Sucker. Two specimens, 4^ and oj-

inches long, from Indian Creek; reported common, by Dr. Meek, in Shoal Creek.

5. Campostoma aiiomaluni (Ralinesqne). Stone Boiler. Three specimens from Indian Creek and
two from the Spring Branch, the longest of which was 3| inches, the shortest 2^, and the

average length about 3 inches. Dr. Meek reported this species common in Shoal Creek.

6. Clu'osomus erythrogaster Rafinesque. Bed-bellied Minnow. Three specimens from the Spring

Branch, and five taken by Dr. Meek from the same place. The longest of 8 specimens is 2f
inches, the shortest 2|, and the average 24 inches long. Reported abundant by Prof. Meek in

Shoal Creek.

7. Hybognathus nubila (Forbes). Six examples from Indian Creek, where it is common. The
smallest is inches long, the largest 2| inches, and the average is inches. Reported by
Dr. Meek as abundant in Shoal Creek.

8. Pimepliale.s notatus (Rafinesque). One specimen, ‘2% inches long, from Indian Creek. Abundant
in Shoal Creek.

9. Hotropis sliumardi (Girard). Head, 4; depth, 4^; eye, 2| ;
snout, 3f; D. 8; A. 8; scales, 6-36-3, 12

to 14 scales before the dorsal. Dorsal fin rather high, its anterior rays nearly as long as head,

the last ray in first ray; origin of dorsal somewhat behind base of ventrals, nearer tip of

snout than base of caudal
;
pectorals long, not quite reaching base of ventrals. If in head

;
anal

small, its longest ray If in head; caudal deeply forked. Head rather heavy; snout shorter

than eye, rather blunt; mouth rather large, oblique, jaws subequal
;
maxillary reaching orbit,

3 in head. Teeth, 1, 4-4, 1, hooked, and with slight grinding surface. Two specimens, each 2|

inches long, from Indian Creek, which we refer to this species. The mouth is somewhat larger

and the snout more blunt than in typical shiimardi.

10. Notropis illecebrosus (Girard). One small specimen of this species from the Siiring Branch
at Neosho.

11. Notropis galacturus (Cope). Milkg-tail Minnow. Obtained in Shoal Creek, where it is said not

to be common.
12. Notropis megalops (Rafinesque). Common Shiner. Not obtained by us, but found by Dr. Meek

to be very common in Shoal Creek.

13. Notropis zonatus (Igassiz).

Alburnus zonatus Agassiz, in Putnam, Bull. Mus. Comp. Zool., i, 9, 1863. Type locality: Osage

River, Missouri.

Teeth 1, 4-4, 1, hooked and with slight grinding surface. Head, 4 ;
depth, 4J ;

eye, 3 ;
snout,

3f. D. 8; A. 9; scales, 7 or 8-42-3 or 4, 14 before dorsal. Height of dorsal If in head, its origin

over base of ventrals equally distant between tip of snout and base of caudal. Head less

pointed than in A", rubrifrons] mouth smaller, maxillary scarcely reaching eye. Color essen-

tially as in N. rubrifrons, the black dorsal line rather more distinct; lateral line less decurved

and the pores less plainly marked. We have examined 31 sjaecimens of this species, 20 from

Indian Creek and 11 from Spring Branch. The average length of these 31 specimens is nearly

3 inches; the shortest is 2 inches, the longest inches. It was found by Prof. Meek to be

abundant in Shoal Creek.

14. Notropi,s rubrifrons (Cope). Three specimens from Indian Creek; common in Shoal Creek.

Plead, 4; depth. 4J; eye, 3f; snout, 3f. D. 8; A. 9; scales, 6-37-3. Dorsal moderate, its longest

ray If in head, origin considerably behind base of ventrals, much nearer base of caudal than

tip of snout. Mouth large, oblique, maxillary reaching past front of eye; snout pointed; jaws

subequal, or lower one slightly projecting. Lateral line decurved. A small, straw-colored

minnow with a narrow black line along middle of back and a broad silvery lateral band edged

with plumbeous above.
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15. Hybop.si.5 amblops (Ralliiesque). One specimen, 2^- inches long, taken from Indian Creek, and a

few recorded by Dr. Meek from Shoal Creek.

16. Hybopsi.s kentuckiensi.s (Rafinesque). Biver Chub; Jerlier. Eight specimens from Indian

Creek, 3 siiecimens taken hy Dr. Meek from the Spring Branch, and reported common in Shoal

Creek. Of 11 specimens, the longest is 4^, the shortest li, and-the average length a little over

2 inches.

17. Semotilus atromaculatus (Mitchill). Creek Chub. Not found by us, but obtained by Dr. Meek
in Siioal Creek.

18. Tinea tinea (Linmeus). Tench. This European cyprinoid, which is one of the sjiecies reared

at the Neosho lish-hatchery, has escaped into Spring Branch, where young individuals were

quite common.

19. Zygoneetes maedonaldi Meek.

Zygonectes maedonaldi Meek, Bull. U. S. Fish Comm., ix, 1889, 122, pi. 42, fig. 1. Type locality:

Jones Creek, near Dixon, Mo., and Osage Fork of the Gasconade, near Marshfield, Mo.

This species, described by Prof. Meek from the localities nieiitioiied above, was also

obtained by him at Neosho. It was found by us to be a very common fish in the Spring Branch.

In 17 examples examined the length varied from 1^ inches to 2f inches, the average length

being about 2 inches.

20. Labidestlies sicculus Cope. Brook Silverside; Skipjack. Three specimens from Indian Creek,

measuring 2-f, 2|-, and 2f inches in total length, respectively. A single specimen obtained

in Shoal Creek by Dr. Meek.

21. Lepomis cyanellus Rafinesque. Green Snnfish. Three specimens from the Spring Branch and

one from Indian Creek, measuring 3J, Ij, 1^, and 11 inches resxiectively.

22. Lepomis megalotis (Rafinesque), Long eared Snnfish. One siiecimen from Indian Creek, 31

inches long. Reported very abundant, by Dr. Meek, in Shoal Creek.

23. Lepomis pallidus (Mitchill). Blue-gill; Blue Bream. One specimen, 31 inches long, from Spring

Branch.

24. Micropteriis dolomieii Lacep&de. Small-moulhed Black Bass. Not taken by us, but obtained by
Prof. Meek in Shoal Creek.

25. Etheostoma nigrum Rafinesque. Seven s]iecimens from Indian Creek, the longest being 2f,

the shortest If, and the average about 2 inches long. Dorsal viii, 12 in 4 of the'7 examples,

instead of ix, 12.

26. Etheostoma blemiioides Rafinesque. Two specimens, 3f and 2 inches in length, from Indian

Creek.

27. Etheo.stoma copelandi (Jordan). Three specimens obtained in Shoal Creek.

28. Etheostoma caprodes Rafinesiiue. Log Perch. One specimen, 51 inches in length, from Indian

Creek.

29. Etheostoma zonale (Cope). Three specimens from Indian Creek. Scales 6-52-9, 6-58-9, and

6-55-7. The 3 specimens are 2f, 2f, and 2f inches long, respectively.

3D. Etheo.stoma flabellare Rafinesque. Two specimens obtained by Prof. Dleek in Shoal Creek.

31. Etheostoma whipplei (Girard). There is one small darter, 2 inches long, from Indian Creek,

which seems to be this species, though it does not wholly agree with specimens collected

in the Sallisaw River, at Mackey, Ind. T., by Prof. Meek, and identified by him and us as

E. whipplei. The following is a description of our specimen: Head,* 3(3f); depth, 5; eye,

4 (31) ;
snout, 41 (3f ) . D. xi, 13

;
A. ii, 9 ;

scales, 11-63-11, the lateral line developed on about

84 scales, not arched above base of pectoral. Cheeks with fine imbedded scales; opercle.C'

almost naked; breast and nape with very fine scales; middle line of belly with ordinary

scales. Head moderate; mouth large, terminal, but little oblique, the maxillary reaching

vertical of pu^iil
;
premaxillaries not protractile; gill membranes scarcely^ connected. Body

deep, compressed, back somewhat elevated; caudal peduncle compressed and deep, the leas)

depth 2| in head with opercular flap. Everywhere densely covered with minute coffec-

colored specks.

*In obtaining the number inside the parenthesis the opercular flap was not included in the length

of the head.
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32. Etheostoma pagei Meek.

Etheostoma pagd Meek. American Naturalist, November, 1894, 957.

This interesting darter was described by Dr. Meek from 2 specimens obtained by him in

the Spring Branch on the IT. S. Pish Commission grounds at Neosho, and was named for Mr.

W. F. Page, superintendent of the Government fish-hatchery at that place. The original

description is as follows : Head, 34 in length of body
;
depth, 4 to 4|; eye, 3^ in head; snout, 3|;

dorSiil fin Avith 9 or 10 spines and 12 or 13 soft rays; anal spines 2; soft rays, 7 ;
scales, 8-56 to

61-13. Body robust; snout abruptly decurved, but not blunt; mouth rather large, terminal,

maxillarjr reaching vertical from pupil; premaxillaries not protractile; lips thick; gill mem-
Ijranes not connected

;
cheeks, opercleSj and breast naked

;
nape scaled

;
lateral line imperfect,

developed on only about 12 scales. Color of male : Belly bright red, extending on side to

upper rays of pectoral tins; above the red is a yellowifsh band on the sides about as wide as

diameter of eye; upper part of body oliA^aceous, with darker markings, each scale being

Xjrovided with a black spot, these making faint lateral streaks along the rows of scales;

about 9 dark blotches on the side, resembling faint bars. Caudal and .soft dorsal fins barred;

pectorals faintly barred; anal and ventrals xilaiu
;
a dark numeral scale. The female has the

under parts whitish, the sides olivaceous, much mottled with darker; otherwise as in the

male. Length, 2 inches. Only the types known.

33. Etheostoma coeruleum spectabile (Agassiz). Bainbow Darter. This is the most abundant darter

in Spring Branch and in Shoal Creek. It is also common«iu Indian Creek. Of 24 examples

examined by ns all are of the small brook form described nsUjiectabile. The males were all

extremely brilliant in life. The aver.age length of the 24 specimens is 2J- inches.

34. Cottus bairdi Girard. Blob; Miller’s Thumb. Four specimens from Indian Creek, 2 to 3J inches

long. Common in Shoal Creek.



23 -THE FISHES OF THE COLORADO BASIN.

By barton W. EVERMANN and cloud. RUTTER.

In this paper we have attempted to indicate in succinct form onr present knowl-

edge of the geographic distribution of the fishes in the basin of the Colorado Eiver of

the West. The approximate area drained by the Colorado and its tributary streams

is 225,049 square miles. This embraces’ all of the Territory of Arizona, a narrow strip

along the entire length of the western side of New Mexico, a large part of western

Colorado, a portion of southwestern Wyoming, nearly all ol' the eastern half of Utah
and a narrow stri]) in the southwestern part of that Territory, and a small j)ortion of

the comparatively arid region of southeastern California.

The Colorado is more than 1,200 miles in length, and is, next to the Columbia,

the greatest river of onr Western States. It has its ilse in the Wind Eiver Mountains

of Avestern Wyoming, near the headwaters of four other great riAmrs, the North Platte,

the Big Horn, the Yellowstone, and the Snake, and tloAvs southward through Wyo-
ming into Utah, just touching the northwest corner of Colorado. Until joined by the

Grand EiA^er in Utah, in about latitude 40° 20', it is known as the Green Eir'er. The
area drained by the Green Eiver is about 47,222 s<piare miles. Near the middle

of the south line of Utah the Colorado passes into Arizona, then, flowing westward
through the Grand Canyon, reaches the Nevada line. After receiving the Eio Virgen

from the north, the Colorado turns abruptly southward and pursues this general

direction until it reaches the Gulf of California, into which it flows about 50 miles

south of the international boundary. It forms over two-tliirds of the boundary line

between Arizona and Nevada, and all of that between Arizona and California.

The following is a classified list of the rivers and more important creeks of the

Colorado Basin. Those in which collecting has been done are printed in italics:

Colorado River

:

Cila River,

Santa Cruz River.

San Pedro River.

Babacomari River.

Salt River.

White Mountain Creek.

Aqua Frio Creek.

Cataract Creek.

Little Colorado River.

ZinVi River.

San Juan RiA^er.

Rio de las Animas Perdklas.

Mineral Creek.

Letter Creek.

Rio Florida.

Rio de las Piedras.

Pagosa Springs.

Colorado River—Continued.

Grande River.

Gunnison River.

Uncompahgre River.

Cimarron Creek.

Toinichi Creek.

Sweetwater Lakes.

Trapper Lake.

Eagle River.

Roaring Fork.

Canon Creek.

Green River.

White River.

Yampa Rh er.

Little Snake River.

Duchesne Rii'er.

San Rafael River.

Dirty Devil Eiver.

Price River.

Virge/i River.
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The principal tributaries from the east are the Eio Gila (draining 68,023 square

miles) and the Little Colorado or Colorado Chiquito (draining 29,268 square miles), in

Arizona; the San Juan in New Mexico, Colorado, and Utah (draining 26,472 square

miles); the Grand, White, and Yampa in Colorado, aiid the Big Sandy Eiver in

Wyoming. The streams from the west are few and rather small, the Duchesne,

Price, andVirgen being the only ones of any importance. The tributaries from Colo-

rado are all clear, cold, mountain streams well suited to trout; the headwaters of Green
Elver are similar in character; while the tributaries from Utah, Eevada, California,

and Arizona are from comparatively arid regions. During time of rains these streams

become of considerable size and are very turbid from the easily eroded country through

which they flow. They decrease in size as readily, and in some cases disappear in the

sand. Such streams are of course uusuited to a large variety of fish life.

While the headwaters of the Colorado are ordinarily clear and pure, the lower

Colorado is one of the muddiest rivers in America and is unfit for any but mud-loving

species. As already pointed out by Dr. Jordan,* the headwaters are well supidied

with trout, accompanied by Agosia yarrou'i and the blob (Coitus hairdi ])iinctiilatus).

Lower down appear four species of suckers [Xyrauclien cyplio, X. tincompaligre^ Catosto-

mus iatijnnnis, and Pantosteiis delpliimis), and with them the round-tail (Gila.rohusta),

the ‘Gvhite salmon” {Ptychocheilus hicius), and Williamson’s whitefish (Coregonus

loilliamsoni). Still lower down are found the bony-tail (Gila elegans) and other species

of Catostomus, while in the Arizona region and the other arid i>ortions are found the

peculiar genera Lepidomeda, Meda, and Plagopterus.

Very little collecting has been done in the Colorado Basin, the following being a

list of all the collections, or at least all those which have been reported ui^on and the

literature of which is accessible to us:

1. Three nominal species collected by Dr. S. W. Woodhouse, naturalist to Capt.

Sitgreaves’s expedition, 1852. These were described by Baird & Girard in 1853.

2. Eighteen nominal species collected by the naturalists of the Pacific Eailroad

Survey and of the United States and Mexican Boundary Survey (John H. Clark, John

L. Le Conte, Arthur Schott, Dr. C. B. Kennerly, and Dr. A. L. Heermann). These

constituted the first considerable collections, and were described by Baird & Girard,

or Girard alone, in 1853-56.

3. Thirteen nominal species obtained by Campbell Carrington, naturalist to the

Hayden surveys of 1870 and 1871. These collections were studied and reported upon

by Prof. Cope, in 1871 and 1872.

4. Twenty-seven nominal species collected by the various naturalists of the

Wheeler Survey (Cope, Yarrow, Heushaw, Eewberry, lOett, Eothrock, Butter, Loew,

Bischoff, and Birnie) in 1871-74. These are by far the most extensive collections

wdiich have as yet been made in this region, and formed the basis for the admirable

report by Cope & Yarrow in volume 5 of the Wheeler Eeports and for Prof. Cope’s

valuable paper on the Plagopterime and the Ichthyology of Utah, in 1874.

5. One species (Xyrauchen cyplio) obtained at the mouth of the Gila, and described

by Mr. William E. Lockiugton in 1880.

6. Seven nominal species collected at Fort Thomas, Ariz., by Lieut. W. L. Car-

j>euter, U. S. A. These were reported upon by Philip H. Kirsch in 1889.

U. S. FisL Commission, ix, 1889 (1891), 22.
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7. Eleven nominal species collected in Colorado and Utah in 1889 by Dr. David
S, Jordan, Prof, Barton W. Evermann, Mr. Bert Fesler, and Mr. Bradley M. Davis.

These were reported ni)on by Dr. Jordan in 1890.

8. One species [Gila rohusta) collected in Babacomari Creek near Fort ITuachuca,

Ariz., in May, 1892, by Dr. A. K. Fisher, to whom we are indebted for the pilvilege of

examining these and other fishes collected by him.

9. Seven species obtained by the i)reseiit writers from Green Elver at Green River,

Wyo., in 1893. The report upon these species is contained in this paper.

10. Collections have recently been made at Yuma and elsewhere in Arizona by
Dr. Charles H. Gilbert, but other than describing one new species he has not yet

published the results.

The fish fauna of the Colorado Basin is not rich in number of species, the total

number no’w recognized being but 32 native species. These represent 5 families and

18 genera, as follows:

Catostomidw, 8 species: Pantosteus, 3; Catostomus^ 3; Xi/rauchen, 2.

Cyprinidee, 19 species: Ptycdiocheihis,!-, GiIa,o-, Leiiciscus, 4z-, Tiaroya,!-, Ehin-

iclitJiySj 1; Agosia,4:-, Couesius, Ij Lepidomeda, 2; Meda,!-, Playopterus, 1.

Salmunida’, 2 species: Salma, 1; Coregonus, 1.

Poeciliidcv, 2: Cyprinodon, 1; Meterandria, 1.

Cottida'., 1: Cottas, 1.

Though the families and species constituting the fish fauna are very few, they are

of unusual interest to the student of geographic distribution.

The Cypriuidm, or minnow family, is by far the most imiiortant family as to the

number of species, embracing as it does almost 60 per cent of the entire number. The
Catostomidae, or sucker fainily, comes next, Avith 8 species, or 25 per emit of the total

number. Of the 18 genera, Xyrauchen, Gila, Tiuroga, Meda, and Flagopterus are thus far

known only from the Colorado Basin; Lepidomeda was not known to occur elsewhere,

until recently discovered by Dr. Gilbert among the fishes collected in the Great Basin

in southwestern Nevada by the Death Valley expedition; Ptychochcilus is a Pacific

Coast genus, represented in most of the larger streams of California, Oregon, and

Washington
;
Pantosteus, Agosia, and Meterandria, as now' limited, are genera of rather

wide distribution in the western part of the United States; while the 8 remaining

genera are found throughout middle North America.

Of the 32 species, all but 7 are thus far known only from this basin. The 7 species

wdiich are not confined to the Colorado Basin are the Utah chub {Leiiciscus Uneatus),

the western dace {Rhinichthys cataractw dulcis), Agosia chrysogaster, Williamson’s

whitefish, the blob, Lepidomeda vittata, and Girardinus macularius. The home of the

Utah chub is in the Utah and Upper Snake River basins. The western dace belongs

in the lieadAvaters of the Missouri, Platte, Arkansas, and Rio Grande, and in the

Utah and Columbia basins. Williamson’s whitefish and the blob occur in the head-

waters of all of our Avestern rivers. Lepidomeda vittata, the fifth species, has been

taken only once outside of the Colorado Basin. It is thus seen that over 78 per cent

of the species of fishes iioay knoAvn from the Colorado Basin are peculiar to it. This

is a larger percentage of species peculiar to a single river basin than is found

elsewhere in North America.
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BIBLIOGRAPHY OF THE ICHTHYOLOGY OF THE COLORADO BASIN.

We here give, in chronological order, the titles of the papers which contain infor-

mation regarding the fishes of the Colorado Basin, with the place of pnblication and
a brief summary of contents. In the tables of species we give the page upon which

each species is mentioned, the name under which recorded, and onr identification of

each. Genera and species described as new are printed in italics.

1848 . Lieut. Col. W. H. Emort. Notes of a military reconnoissance from Fort Leavenworth, in

Missouri, to San Diego, in California, including jiart of the Arkansas, Del Norte, and Gila

Rivers. By Lieut. Col. W. H. Emory, made in 18IG-47, with the advanced guard of the

“Army of the West.” Washington: Wendell and Van Benthuyseu, Printers. 1848.

This interesting volume, which was printed as Ex. Doc. hTo. 41, Thirteenth Con-

gress, first session, contains the first reference which we' have been able to find to

any fish of the Colorado Basin. The reference is contained in the following extract

from pp. 62 and 63, and is accompanied by a fnll-page plate of the fish named Gila

tront, which, of course, is Ptijchocheilus lucius :

A good road was subsequently found turning the spur and following the creek, until it debouched

into the Gila, which was only a mile distant. Some hundred yards before reaching this river the roar

of its waters made us understand that we were to see something different from the Del Norte. Its

section, where we struck it (see the map), 4,347 feet above the sea, was 50 feet wide and an average

of 2 feet deep. Clear and swift it came bouncing from the great mountains which appeared to the

north about 60 miles distant. We crossed the river, its large round pebbles and swift current causing

the mulesto tread warily. We followed its course, and encamped under a high range of symmetric-

ally formed hills overhanging the river. Our camp resembled very much the center of a yard of

huge stacks.

We heard the fish playing in the water, and soon those who were disengaged were after them. At
first it was supposed they were the mountain trout, but, being comparatively fresh from the hills of

Maine, I soon sa\y the difference. The shape, general appearance, and the color are the same; at a

little distance you will imagine the fish covered with delicate scales, but on a closer examination you
will find that they are only the impression of scales. The meat is soft, something between the trout

and the catfish, but more like the latter. They are in great abundance.

1853«. S. F. Baird and Charles Girard. Descriptions of some new Fishes from the River ZuFii.

<(Proo. Ac. Nat. Sci. Phila., vi, 1853, 368, 369.

In this short paper are described and named the first species of fishes ever received

from the Colorado Basin. Excepting the brief reference in Lient. Col. Emory’s recon-

noissance, which we have quoted above, this is the first mention of Colorado Basin

fishes. The specimens described were collected by Dr. S. W. Woodhouse while

attached as surgeon and naturalist to the expedition of Capt. Sitgreaves, for the

exploration of the Znfii Eiver and its tributaries. Three species were described from

this collection, viz: Gila rohusta^ Gila elegans, and Gila gracilis. Tlie last of these is

now regarded as a synonym of G, rohtista.

1053 &. Spencer F. Baird and Charles Girard. Fishes collected by the expedition of Capt. L.

Sitgreaves, 148-152, with 3 plates, 1853. <(Report of an Expedition down the Zufii and

Colorado Rivers, by Captain L. Sitgreaves, Corps Topographical Engineers, 18.53.

This paper was based upon the material niion which the same authors reported

in the Proceedings of the Philadelphia Academy in 1853. This report, however, is

given more in detail and is accompanied by 3 plates containing very good figures

of the 3 nominal species

—

Gtla rohusta, Gila elegans, and Gila gracilis. This expedi-

tion left Zufii September 24, 1852, and reached Yuma November 30.

i
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1853c. Spencke F. Baird and Charles Girard. Descriptions of New Species of Fishes collected

by Mr. John H. Clark, on the U. S. and Mexican Boundary Survey, under Lt. Col. Jas.,D.

Graham. <^Proc. Ac. Nat. Sci. Phila., A'l, 1853, 387-390.

This is the first of the several papers based upon the collections made by tlie par-

ties of the Mexican Boundary Survey proper. In it are mentioned 17 specie.s, all of

vhich are described as new. One of these {Fimdulus teneUm—ZygoneGtes notatus) is

described from Prairie IMer Eouge, La., and Enssellville, Ky., 11 from Texas, and 5

from the Colorado Basin.

Page. Species asrecortletl. Present ideutitication. Page. Species as recorded. Present identification.

388
388
389

Catostoiuus latlpinnis Gatostomus latipinnis.
Gile elegans.
Gila robusta.

389
390

CyprinodoTi macularius . .

.

Heterandria occidentalis .

.

Cyprinodon macularius.
Heterandria occidenlaiis.

1854. S. F. Baird and Ch.vrles Girard. Descriptions of new species of Fishes collected in Texas,

New Mexico, and Sonora, by Mr. John H. Clark, on the U. S. and Mexican Boundary
Survey, and in Texas by Capt. Stewart Van Vliet, U. S. A. Second Part. <^Proc. Ac. Nat.

Sci. Phila., ahi, 1854, 24-29.

This is the second paper by Baird & Girard upon the fishes of the Mexican
Boundary Survey. The list contains 19 species, all but 2 of which are described as

new. Of these 19 species, 16 were from Texan waters and 3* from the Colorado Basin.

Page. Sxiecies as recorded. Present identification. Page. Species as recorded. Present identification.

27 Gatostomns clarkil Gatostomus clarkii. 204 Tiaroga cobilis Tiaroga cobitis.

28 Gatostomus insignis Gatostomus insignis. 205 Gila robnsta Gila robusta.
28 Gila gibbosa Leuciscus niger. 205 Gila elegans Gila elegans.

1856. Cii.vRLES Girard. Researches uiion the Cyprinoid Fishes inhabiting the fresh waters of the

United States of America, west of the Mississippi Valley, from specimens in the Museum
of the Smithsonian Institution. <iProc. Ac. Nat. Sci. Phila. 1856, 16.5-209.

This iiapsr mentions 18 species from the Colorado Basin, 9 of which are described

as new.

Page. Species as i-ecorded. Present identification. Page. Species as recorded. Present identification.

173
173
173
186
186
187
187
192

Minomus insignis
Minomus clarkii
Acoinus latipinnis
Argyreus osciilus

Argyreus notabilis
Ag'osia chrysoga[s]ter
Agosia metallica
Meda/Hijrida

Gatostomus insignis.
Gatostomus clarkii.
Gatostomus latipinnis.
Agosia oscula.
Agosia oscula.
Agosia chi-ysogaster.
Agosia clirj'sogaster,
Meda fulgida.

205
205
205
206
207

t 209
209

Gila gracilis
Gila grahamii
Gila eniorii

Tigoma intermedia
Tigoma gibliosa
Ptycliocheilus lucius
Ptychocheilus vorax

Gila robusta.
Gila robusta.
Gala elegans.
Leuciscus intermedins.
Leuciscus niger.
Ptychocheilus lucius.
Giia robusta.

1858. Charles Girard. Report upon the Fishes collected by the various Pacific Railroad Explorations

and Surveys. Vol. x, part iv, 1-400, with numerous plates.

But little collecting in the Colorado Basin was done by the parties connected with

the Pacific railroad surveys. The records mention only three species from this basin.

All of these were collected in the Zuiii Eiver in 1852 by Dr. S. W. Woodhouse, under
Capt. L. Sitgreaves. Specimens of one of the species {Gila elegam) were obtained in

the Gila in 1853 by Dr. A. L. Heermann, under Lieut. J. G. Parke; in the Colorado

Eiver in 1851 by Arthur Schott, under Maj. Emory; and at Fort Yuma in 1855 by

* In this paper Gatostomus pleheius (Vantosteus plebeiua) and Gila pulchella {Leuciscus nigrescens) are credited to the

“Eio Mimbres, tributary of tlie Ilio Gila.” But the Bio Mimbres is not a tributary of the Gila, but of Lake Guzman, in

Chihuahua, and these two species are not known to occur in the Colorado Basin.
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Maj. S. H. ThomaiS. This species was also collected in 1854 by Mr. Krnzfekl, under
Lieut. E. G. Beckwith, but the exact locality is not known. Only three species are

mentioned in this report as coming from the Colorado Basin, being the same described

by Baird & Girard in 1853 a.

1859rt. Charles Girard. Ichthyology of the Bonndavy. <[Eeport of theUnited States and Mexican
Boundary Survey, made under the direction of the Secretary of the Interior, by William
H. Emory, Major, First Cavalry, and United States Commissioner. Vol. 3, Washington,
1858. Part on Ichthyology, 1859, 1-85, plates 1-40.

In this final report upon the fishes collected by this survey Girard mentions 17

species as having been obtained in the Colorado Basin. All of these were described

in the Proceedings of the Academy of Natural Sciences for the years 1853, 1854, and
1850. Nothing new is added in the Mexican Boundary Report except plates contain-

ing illustrations of ail the species.

Page. Species as recorded. Present identification. Page. Species as recorded. Present identification.

37 Cl Gila elegans.
Gila robusta.38 j^tiuomus clarki Catostomus clarki. 61 Gila grailami

39 Acoinus latipiimis Catostoraus latipinuis. 62 Gila emorii Gila elegans.
47 03

47 Aroyreus notabilis Agosia oscnla. 64 Tigoma eibbosa Leuciscns niger.
48 Agosia chrvso^aster Agosia chrvsogaster. 65 Ptycliocheilns luciiis Ptycliocheilns lucins.
49 Agosia metalliea Aeosia. chrvsogaster. 68 Cypriuodon niaciilarins. .

.

Cyprinodon macubirius.
50

60

Meda fulgida
Tiaroga c^obitis

Meda fulgida.
Tiaroga c'obitis.

To Girardinus occidentalis... Heterandria occidentalis.

18595. Charles Girard, M. D. Ichthyological Notices, xli-lix. <jProc. Ac. Nat. Sci. Phila. 18.59,

'

113-122.

On page 119 of this iiaper Girard describes two female specimens of Girardinus

occidental^
{
= Heterandria occidentalis) obtained at Tucson, Ariz., by Arthur Schott,

and numerous other specimens obtained at Tucson by Dr. A. L. Heermann.

I860. Charles C. Abbott. Descriptions of Four New Species of North American Cyprinidse. <jProo.

Ac. Nat. Sci. Phila. 1860, 473, 474.

This paper contains a description of Gila ajfinis (= Gila robusta), the specimens

erroneously said to be from “ Kansas.”

1871. E. D. Cope, A. M. Recent Reptiles and Fishes. Report on the Reptiles and Fishes obtained

by the Naturalists of the Expedition. <^Hayden’s Report Geol. Surv. Wyoming for 1870

(1871), 432-442.

In this report Prof. Cope records 13 species from the Colorado Basin, 5 of which

he describes as new.

Page. Species as recorded. Present identification. Page. Species as recorded. Present identification.

433 IJranidea punctulata Cottns bairdi punctnlatus. 438 Hybopsis ej^regius Leiiciscus egregiiis

433 Salmo (Salar) virginalis. Salmo mvkiss pleuriticus. 441 Gila elegans Gila elegans.
433 Coregoniis williainsonii. Coregomis williamsoni. 441 Gila graliamii Gila robusta.
434 Catostomus latipiune. .

.

Catostomus latiiiimiis. 441 Gila gracilis Gila robusta.
435 Catostomus discooolus .. Catostomus latijjiniiis. 441 Gila naerea Gila robusta.
435
436

Hinouius delvhinus
Miuoiii,lS.s bardus

Pantosteus delpliiuus.
Pantosteus deliibiims.

442 Ceraticlitlij’s sqtiamilen-
tus.

Couesius squamileutus.

1872. Edward D. Cope, A. M. Report on the Recent Rejitiles and Fishes of the Survey, collected

by Campbell Carrington and C. M. Dawes. <(Hayden’s Report Geol. Surv. Montana for

1871 (1872), 467-476.

this report Prof. Cope records but one species from the Colorado Basin. This

is Sahno pleuriticus
(
= Sahno myhlss pleuriticm). which lie describes as new.



FISHES OF THE COLOKADO BASIN. 479

1874. Edward D. Cope, A. M. On the Plagoxiteriuai and the Ichthyology of Utah.

In this paper 10 species are credited to the Colorado Basin, Seven of these are

described as new.

Page. Species as recorded. Present identification. Page. Species as I'ecorded. Present identification.

2 Plagopterus argentissimus. Plagopterus argentissi-
mus.

5 IUnnichthv.s heiishavii,
Tar. 111.

Phinichthys cataractse
dulcis.

3 Mecla fulffida Meda fulgida. C IIybop.‘4is timpanoqenns . . Leuciscus lineatus.
'

3 Lepidorneda vittata Lepidoineda vittata. 8 CeraticlithYS bigii ttatus .

.

4 Lepidoraeda Lepidtinieda. jarrovii. 8 Ceratichthys vcntricosiis .

.

Agosia oscula.
5 Khiiiiclithys lieiishavii,

Var. II.

P.hiiiichthys caiaractae
dulcis.

10 Catostonuis discobolus . .

.

Catostomus latipinnis.

1876. Prof. E. D. Cope axd Dr. H. C. Yarrow. Eeport upon the Collections of Fishes made in

X>ortions of Nevada, Utah, California, Colorado, New Me-xico, and Arizona, during the years

1871, 1872, 1873, and 1874. <^Zoology of the Wheeler Survey west of the 100th meridian,

187.5 (1876), 635-703, plates xxvi-xxxii.

This is by far the most important contribution to the literature of the ichthyology

of the Colorado Basin that has yet appeared. The authors credit no fewer than 27

species to this basin.

In the body of the report 29 nominal species are recorded from Colorado Basin
localities, but 4 of these were apparently erroneously so referred. They are Oila mon-
tana from ‘‘Arizona,” Qlla pandora from “Pagosa, Colo.,” Oila gula from “Eio de
Acama” and “near Fort Wingate, Mex.,” and PtijcJiostomus congestus froin “Ash
Creek, Ariz.” Gila montana, {=LeuciscMS hydrophlox) was probably from some place

in the Utah Basin. Both Oila pandora and Oila gula are now regarded as being

identical with Leuciscus nigrescens, a Eio Grande si>ecies, and Cope & Yarrow’s

specimens probably came from that basin. Ptychostomus congestus {Moxostoma con-

gestnm) is a Texan species, and the 3 specimens which Cope & Yarrow provisionally

referred to this species may have come from some Texan locality.

In the recapitulation of species (p. 699) the authors name 27 species in the Colo-

rado Elver list, 4 of which are not given in the body of the report, viz: Ceratichthys

scpuimilentus {Gouesius sepiamilentus)^ Pantosteus hardus {Pantosteus delpthinus), Pantos-

tens delphinus, and Goregonus tvilliamsoni. All of these are xiroperly credited to the

Colorado Basin, as had previously been determined by Prof. Cope.

Page. Species as recorded. Present identification. 1 Page
1

Species as recorded. Present identification.

610 Plagopterus argeniissi- Plagopterus arcrentissi- 665 Gila graharaii Gila robusta.
nuis. in us. 666 Gila uacrca Gila robusta.

042 Meda fulgida.
Lepidorneda vittata.042 Leiiidomedii vittata 667 Gila eniorii Gila elegans.

643 Lepidorneda jarrovii Lepidorneda iarrovii. 667 Siboma atraria Leuciscus lineatus.
C47 Apocope oscula Agosia oscula. 668 Siboma atraria lougicej^s .. Leuciscus lineatus.
648 Apocope veiitricosa Agosia oscula. 670 Hyborhynchus siderins ..

.

Agosia chrysogaster.
648 Apocope couesii Agosia couesii. 674 Pantosteus jarrovii Pantosteus delphinus.
651 Ceratichthys higuttatus.. 676 Catostomus insigne Catostomus insignis.
663 dila niqra Leuciscus niger. 677 Catostomus discobolus Pantosteus delphinus.
663 Gila ro'busta Gila robiTSta. 093 Sahno ]deuriticus Salmomvkiss olenriticus.
664 G-ila elegans Gila elegans. 095 Girardinus sonorien.sis - Heterandria oocidentalis.
665 Gila gracilis Gila robusta. 096 Uranidea vlieeleri Cottusbairdipunctulatus.

1876. Prof. Theo. Gill. Eeport ou Ichthyology. <Capt. Simpsou's Eeiiort of Explorations across

the Great Basin of the Territory of Utah, in 1859, 385-431.

Ill this report Platygohio communis
{
Platygohio gracilis) is credited to Green Eiver,

Utah, probably erroneously. Potamocottus pnnctulatus is described from a “single

specimen obtained by Dr. George Suckley, in the summer of 1859, between Bridger’s

Pass and Fort Bridger.”
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1880. Wm. N. Lockixgton. Description of ii New Species of Catostomus {Caiostomiis cypho) from
tbe Colorado River. <^Proc. Ac. Nat. Sci. Phila. 1880, 237-240.

The single specimen npou tyhicli this species was based Avas obtained from the

Colorado River at the mouth of the Gila by John E. Curry, esq., and xweseuted to the

Museum of the California Academy of Sciences.

1889. Philip H. Kirsch. Notes on a Collection of Fishes obtained in the Gila River at Fort

Thomas, Arizona, by Lieut. W. L. Carpenter, U. S. Army. Proceedings of the United

States National Museum, xi, 1888 (1889), 555-558.

This is a report upon a collection of 7 species of fishes sent by Lieut. Carpenter

to the Museum of the Udiversity of Indiana. The author describes one new s^iecies

{Catostomus gila) and one new genus {Xyrauclien).

Page. Species as recorded. X^reseut identilication. Page.

556
558

' 558

Species as recorded. Present identification.

555
555
556
556

Catostomus latipimiis
Catostomus gila
Catostomus iiisia'uis

Catostomus clarki

Catostomus latipinuis.
Catostomus gila.

Catostomus insignis.
Catostomus clarkii.

Xyrauchcn cypho
Ptvcliocliilus lucius
Gila emorii

Xyrauclien cypho.
Ptychocheilus lucius.
Glia elegans.

1891. David Starr Jordan. Report of Explorations in Colorado and Utah during the summer of

1889, with an Account of the Fishes found in each River Basin examined. <(Bull. U. S.

Fish Commission, ix, 1889 (1891), 1-40, plates 1-5.

During these explorations Dr. Jordan was assisted by Prof. Barton W. Ei'-ermann,

Mr. Bert Fesler, and Mr. Bradley M. Datds. Next to the Wheeler Survey the collec-

tions obtained bj" this party are the largest and most important that have yet come
from the Colorado Basin. The collections contain 10 species and represent 18 Colorado

Basin localities. The following is a list of the species contained in these collections

:

Page. Identification. Page. Identification.

26
26

26
27
27

Catostomus latipiunis
Xyrauclien cypho
Xyrauchen uncompahgre
l^autosteus delphinus
Gila robusta

27

28
28
28
29

Gila elegans.
Ptyclioclieilus lucius.
Affosia garrovji.

Salmo mykiss pleuriticus.

Cottus hairdi puuctulatus.

In August, 1893, while on their way to Idaho, the present writers stopped one day
at Green River, Wyo., where the Green River was examined and a small collection

of fishes made. The river was seined from a point about 1^ miles above the town
down to below the railroad bridge. At that time (August. 1) the stream averaged

about 125 feet wide and at least 3 feet deep; the current flowed about IJ feet per

second, and the temperature was about 70° at noon. The water was very green

Avhere deep; though clear, it, contains a good deal of alkali. The bottom of the

channel is of graA^el, shale, mud, and sand in different places. The shores are of

adobe or sand and gravel where low, but of sandstone or shale Avhere high. The left

bank of the river above the town is of very high and picturesque cliffs and buttes of

shale and sandstones of varied colors; and the deep side of the stream is at the foot

of these cliffs. Seven species of fishes were obtained by us. These represent the

result of almost constant seining for the greater part of a day, and thus indicate the

liaucity of species in this stream.

Our notes on this collection will be found under the appropriate species in the

following list.
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LIST OF SPECIES OF FISHES KNOWN FROM THE COLORADO BASIN.

Ill the following list we give under each species, in chrouological order, the differ-

ent xdaces in the Colorado Basin from wliich it has been recorded. When a tabular

form is used, the name under which tlie species was recorded is given in the first

column., the locality from which recorded in tlie second, the name of, the collector in

the third, and the authority in the last. When two-or more paiiers by the same author

appeared in the same year, they are designated as a, 5, c, etc. The names of sxiecies

described as new from the Colorado Basin are printed in italics in couuection with the

tyjie locality.
CATOSTOMIDJE. (The Sucker Family.

)

1. Pantosteus arizonae Gilbert. Salt River, Tempe, Ariz. (type, Gilbert, 1895).

2. Pantosteus delphinus (Cope).

Kominal species. Locality. Collector. Authority.

Minomus del2)hinus Probably a tributary of Green
Paver.

Hayden collection Cope, 1871.

Do.
Pantosteus jarrovii

Do
Zufii Kiver, New Mexico
Tierra Armarilla, New Mexico...
Eagle Diver, Gypsum, Colo

H. W. Henshaw Cope & Yarrow, 187G.

Do.
Pantosteus delphinus

Du
Evermann & Davis
Jui’dan, Evermann, Fesler

Davis.

Jordan, 1889.

Do.

Do
Do Dio delas Animas Perdidas, Du-

rango, Colo.
Do.

Do Do.
Do Evermann & Dutter,

1895.

This .species we fonud abundaut in Green River. The specimens secured do not differ materially

from those collected by Jordan & Evermaun in the Gunnison and Uncompahgre rivers in 1889.

3. Pantosteus clarkii (Baird & Girard).

Nominal species Locality. Collector. Authority.

Baird Girard, 1854.

Girard, 1859.

Kirsch, 1889.

Do
Catostomus clarki Gila Diver, Ft. Thomas, Ariz Lieut. W. L. Carpenter

4. Catostomus latipinnis (Baird & Girard).

Nominal species. Locality. Collector. Autbority.

Catostomus latipinnis Dio San Pedro, tributary of Gila.

.

J ohn H. Clark Baird & Girard, 1853c.
Girard, 1856 and 1850.

Cope, 1871.

Jordan, 1889.

Kirsch, 1889.

Jordan, 1889.

Do.
Evermann Dutter,

1895.

Catostomus latipinne
Catostomus latixunnis

Do
Do

Do

Green Diver
do

Gila Diver, Ft. Tliomas, Ariz
Gunnison Diver, Delta, Colo

Hayden collections
Jordan, Evermann, Fesler&
Davis.

Lieut. Carpenter
Jordan, Evermann, Fesler&

Davis.
.do . . .

Do Green Diver, Green Diver, Wyo. .

.

Evermann & Putter

This was even more abundant at Green River than P. delpliUms and was found in the same places

as that species. They both seem to prefer rather deej), quiet pools with mud bottoms. These speci-

mens agree with others from Delta, Colo., with which they have been compared. The sj^eeies is close

to Catostomus griseus, the latter having a longer, slenderer snout and smaller lins.

5. Cato.stomus gila Kirsch. Types taken in the Gila River at Fort Thomas, Ariz., by Lieut. W, L.

Carpenter, and described by Kirsch in 1889.

F. C. B. 1894—31
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6.

Catostomus insigiiis Baird & Girard.

Kominal species. Locality. Collector. Authority.

Catostomus insignis
Do

Kio San Pedro John H. Clark Baird & Girard, 1854.
Girard, 1856 and 1859.
Cope & Yarrow, 1876.

Do.
Kirsch, 1889.

Catostomus insigne
Do

Ash Creek, Arizona Dr. J. T. Eothrock

Catostomus insignis Gila kiver, Ft. Thomas, Ariz Lieut. Carpenter

7.

Xyrauchen cypho (Lockiiigton).

Nominal species. Locality. Collector. Authority.

Catostomus cyijho

Xyrauchen cypho
Do 1

Colorado Elver at mouth of the
Gila Elver.

GilaEiver, Ft. Thomas, Ariz
Green Kiver, Blake City, Utah . .

.

Lieut. Carpenter

W. X. Lockington, 1880.

Kirsch, 1889.
Jordan, 1889.

Do.
Do.

Do
Do

8.

Xyrauchen uncompahgre Jordan & Evermann. Types taken in the Uncompahgre River near

the railway station at Delta, Colo., by Jordan, Everruanu, Fesler & Davis, and described by
Jordan & Evermann in 1889.

CYPRINIDAG. (The Minnow Family.)

The bulk of the species of the Colorado Basin belong to this family.*

9.

Ptychocheilus lucius Girard.

Nominal species. Locality. Collector. Authority.

^ Do
Do

&. Davis.
Do Do.
Do Do.
Do Green Elver, Green ‘Elver, “Wyo ..

1895.

We did not secure any specimens of this large cypriuoid at Green River, bnt were told that it is

a common fish in that part of the Green River. It is locally known as “whitefish,” “white salmon,"

or “salmon,” and individuals weighing 8 to 10 pounds are often taken with the hook.

10.

Gila elegans Baird & Girard.

Nominal species. Locality. Collector. Authority.

and 18536.

Do
Girard,' 1856, 1858.

Do.

Do.
lio Cope, 1871.

Do
Do Cope & Yarrow, 1876.

Do Do.

Jordan, Evermann, Fesler Jordan, 1889.

& Davis.
Do . Green Kiver, Blake City, Utah... Do.

* Cypriuus c.irpio Lmmeus. The German Carp. This species was iutroduccd from Europe into the United States in

1875 by the Government, and even earlier by private individuals. From the pond.s it has escaped to the rivers and i.s

now found in many of the larger rivers, including the Colorado.
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11. Gila robusta Baird A; Girard.

Nominal siiecies. Locality. Collector. Authority.

Baird Girard. 1853a,
18535.

Bo.
Rio San Pedro, tributary of Rio Gila...

Ptycliocheiliis vorax... Girard, 1856.

Bo.
Rio San Pedro, tributary of Rio Gila. .

.

John H. Clark Bo.
Girard, 1856. 1858.

Girard, 1858, 1859.

Bo.
Abbott, 1800.

Gunther, 1868.

Cope, 1871.

Gila grahaini Rio San Pedro, tributary of Rio Gila... John H. Clark

Leuciscus zunncnsift . .

.

Bo.
1)0 Bo.

Bo
Bo.

do Bo
Cope & Yarrow, 1870,

Bo.
Bo.
Bo.

Gila ii'rahauiii

1)0
do Loew, Heusliaw &. Rutter .. Bo.

Bo.
Bo Bo.
Bo Be.

Do.
G'la robusta TJncompabc:re R., Belta, Colo Jordan, Evermann, Eesler Jordan, 1889.

Bo
Bavis.

Bo.
Bo

Bo
1895.

Do.

This species seems to he distributed throiighout the Colorado River Basin and is extremely vari-

able. Compared with specimens from Salt River at Tempo, Ariz., ours from Green River difl'er in the

obviously smaller eye and the possibly wider union of tlie gill-membranes with the isthmus. If, on

further investigation, a northern form is found separalilo from the southern, it will bear the name
nacrea Cope. The following is a detailed description of the six examples taken by us in Green River

at Green River, Wyo., near the tyjie locality of Gila nacrea:

Head,3fto4; depth, 4? to
;
eye,3f to4; snout, 3Jto4; interorbital width, 2|; D.9orl0; A.

9 or 10; scales, 23 to 25-85 to 103-13 or 14; teeth, 2, 5-4, 2, hooked, no grinding surface. Body
moderately slender, head lu'oad, the upiier profile longitudinally and transversely convex; snout

decurved; mouth oldique, jaws subequal, maxillary barely reaching beyond front of orbit, a.bout as

long as from tip of snout to pupil; iiiterorbital .space very convex, 1-| times diameter of eye; back

not strongly arched; caudal peduncle rather slender, compressed, the least deiJth 4 in head. Origin

of dorsal beliind insertion of ventrals, midway l3etween nostrils and base of middle caudal rays;:

anterior dorsal rays somewliat produced, their length If in head; anal smaller, length of longest

ray in head, equal to length of pectoral; pectorals not quite reaching ventrals, the latter barely

reaclnng vent. If in head; caudal widely forked, the lobes longer than head. Scales very small,

crowded on back; lateral line strongly decurved.

Two of these specimens, 3-4 and 4 inches long, respectively, differ from the others in having a

shorter, blunter head, and a slightly deeper caudal peduncle.

12. Gila seminuda Cope & Yarrow. Types taken in the Rio Virgeu, Washington, Utah, and
described by Cope & Yarrow in 1876.

13. Leuciscus lineatus (Girard).

Kominal species. Locality. Collector, Authority.

Hybopsis timpanogensis
‘ Bo . . -

Gunnison River Mr. Klett Co]>e, 1874.

Cope & Yarrow, 1876.
Do.
Do.
Do.

Do.
Do.
Do.

Bo
Bo Colorado Chiquito River, Rew

Mexico.
Colorado Chiquito RiverSibonia atraria longiceps

Bo
Br. Rewbeny
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14. Leiiciscus intermedins (Girard). Types taken in the Bio San Pedro, trilmtary of Bio Gila, by
John H. Clark, and described as Tigoma intermedia by Girard in 1856 and 1859.

15. Leuciscus niger (Cope).

Nominal species. Locality. Collector. Autlioriiy.

Eio Santa Cruz, tributary of Eio
Gila.

Baird & Girard , 1834.

Girard, 185G, 1859.
Girard, 1859.

Cope & Yarrov, 1876.
Do.

Do.'! Pdo Santa Cruz, tributary of Rio
Gila.

Do

16. Leuciscus egregius Cope. Types taken in the Green Biver by the Hayden expedition and
described as Ilghopsis egregius by Coj)e in 1871.

17. Tiaroga cobitis Girard. Types taken in the Bio San Pedro, tributary of Bio Gila, by John H.

Clark, and described by Girard in 1856 and 1859.

18. Rliiniclithys cataractee dulcis (Girard).

Nominal species. Locality. Collector. Authority.

Rhinichtbys liensbavii, var. IT
Rhiniclitbys hensliavii, var. Ill

Colorado Chiquito
Camp Apache, Arizona

n. "W. Henshaw
do

Cope, 1874.

Do.

19. Agosia oscula (Girard).

Nominal species. Locality. Collector. Authority.

Argyreus osculus Babacomari, tributary of Eio San
Pedro, trilintary of Kio Gila.

John H. Clark

do

Girard. 1850, 1859.

Do.
Cope, 1874.

Cope & Yarrow, 1876.

Do.
Do.
Do.
Do.

Apocope oscula
Do

Camp Apache, Arizona H. \Y. Hcnshaw
G. 'SI. Keasby

Do

Do

20. Agosia yarrowi .Jordan & Evermaun.

Nominal species. Locality. Collector. Authority.

Jordan, 1889.

& Davis.
Do Do.
Do Do.
Do Do.
Do Do.
Do Do.
Do liio de las Aninias Perdidas, Du- Jordan, Evermanu, Ee.sler Do.

ran<>o, Colo. Davis.
Do Do,
Do Do.
Do Green Kiver, Green Itiver, "Wyo..

1895.

Our collection from Green Biver, Wyoming, contains 57 specimens, which we provisionally refer

to this siiecies. They show some differences, bowe’^er, and may prove to be an undescribed species.

The following is a description of these specimens : Head, 4; de2itb, 4^; eye, 5; snout, 2f; interorbital

width, 3j. D. I, 8; A. i, 7 ;
scales, 13-73-10, about 30 before the dorsal. Body rather slender, com-

pressed; headlong, snout long; mouth inferior, horizontal; barbel jiresent
;
oitercle rather short and

evenly rounded. Caudal piedimcle long, comiiressed, and rather deeji. Scales larger than in J. yar-

rowi, much reduced in size on back on anterior iiart of body; lateral line com^ilete, nearly straight.
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Fins moderate, the height of the dorsal li in head, the free edge somewhat concave; origin of

dorsal fin behind ventrals, midway between base of middle caudal rays and nostril
;
anal fin falcate,

its anterior rays equal to longest dorsal ra5'S
;
pectorals rather short, in head, not reaching ventrals

;

ventrals short, barely reaching front of anal fin
;
caudal (in widely forked. Color in alcohol, olivaceous

above, with darker marbling and small dark spots scattered irregularly over back and sides, few of

which are, however, found below lateral lino; under parts x>ale straw-color or silvery; fins all plain.

The numerous specimens show but little variation from the above description, except in the squama-

tion; the number of scales in the lateral line varies from 70 to 76. Occasionally there are 9 dorsal

rays; eye, 4-| to .5; dej)th, ft to 44; head, 4 to 4^. From specimens of Agoda ijarroivi, from Gunnison,

Colo., these differ in having larger scales (16-74 to 80-13 in yarroivi), deeper and more comjrressed caudal

j)eduncle, and narrower head.

This species was found to be quite abundant at Green Elver. It seemed to go in schools and

to be found in the current, where they were feeding upon the gravelly bottom. At some hauls of the

seine none at all would he taken, while at others considerable numbers would he secured.

21. Ago.sia couesii (Yarrow). Types from near Camp Apache, Arizona, described as Apocope couesi

by Yarrow in 1876, and recorded by Coi>e & Yarrow, 1876.

22. Agosia chiysogaster Girard.

iN’omilial species. Locality. Collector. AutLority,

Agosia chrysogaster
Agosia metallica

Hy'borlij'iichus sideriiis

V

Rio Santa Cruz
Rio San Pedro, tributary of Rio

Gila,
Camp Lowell, Arizona

John H. Clark
do

Jas. M. Rutter

Girard, 1850. 1859.
Do.

Cope & Yarrow, 1876.

23. Couesius squamilentu,s Cope. Types from Henry Fork of Green River, Hayden collection,

described as Ceratichihys sqiiamilcntus liy Coxie, 1871.

'

24. Lepidomeda vittata Cojie. Tyi^es collected in the Colorado Chiquito by Dr. Newberry, described

by Cope in 1874, and again recorded lay Cope & Yarrow, 1876.

25. Lepidomeda jarrovii Cope. Types collected in the Colorado Chiquito by Yarrow & Hensh aw,
and described by Cope in 1874, and recorded by Cope & Yarrow, 1876.

26. Meda fulgida Girard.

Xominal sx^ccies. Locality. Collector. Autlioritj’.

Meda fulgida

Bo

Rio San Pedro, tributary of Rio
Gila.

John n. Clark Girard, 1856,1859.

Cope, 1874.

Cope &. Yarrow, 1876.Bo do

27. Plagopterus argentissimus Coxie. Types from San Luis Valley in western Colorado, described

by Coiie, 1874, and again reported by Co]je & Yarrow, 1876.

28. Salmo mykiss pleuriticus (Co^je).

Xomiual species. Locality. Collector. Authority.

Salmo (Salar) virgiualis
Bo . .

Near Ft. Bridger, Wyo Hayden collection Cope, 1871.
Bo.

Co[>e, 1872.

Coi)c & Yarrow, 1876.

Bo.Bo
j

White River, Ariz H. W. Henshaw 7

do

Salmo mykiss pleuriticus
Tagosa, Colo
Trax>per Lake, Colorado

C. B. Aiken
Jordan, Evermann, Fesler

Do.
Jordan, 1889.

Do
Do

Eagle River. Gyp-sum, Colorado. .

.

Canon Creek, Glenwood Springs,

& Bavis.
Evermann & Bavis
Jordan, Evermann, Fesler

Do.
Do.

Bo
Colo.

Sweetwater Lake, Eagle Co., Colo.
& Bavis.

Bo.
Bo do. Bo.
Bo Do.

No trout were seen by us at Green River, but we were informed that they are occasionally taken

there and that they are common further uj) the river in the small tributaries.



486 BULLETIN OF THE UNITED STATES FISH COMMISSION.

29. Coregonus willianisoni Girard. Eockij Mountain Whitefish. The only reference to this species

which we have seen, applying to this basin, is that of Cope, 1871, who had specimens in

the Hayden collections, probably from Green Kiver, near Fort Bridger. Numerous young
individuals were taken by us at Green Elver, Wyoming, where it is a common fish, attaining

considerable size and being of value as a food-fish.

30. Cyprinodon macularius Baird & Girard. The types of this species were collected by John H.

Clark in the Eio Gila anil described by Baird & Girard in 1853 (c). In the Mexican Boundary
Survey Girard credits the same specimens to the Eio San Pedro of the Gila. Only the types

are known.

31. Heterandria occidentalis Baird & Girard.

Nominal species. Locality. Collector. Authority.

Heterandria occidentalis Kio Santa Cruz
do

.John H. Clark Baird & Girard, 185.1 c.

Girard, 1859 a.

Girard, 1859 6.

Cope & Yarrow, 1876.

Do C Dr. Heermaini (

\ Arthur Schott 5

H. W. HeushawGirard iu us sonoriensis Canix^ Lowell, Ariz

32. Cottus bail'd! punctulatus (Gill). Blob ;
“ BuEhead.”

Nominal species. Locality. Collector. Authority.

Uranidea punotulata Heaihvaters of Green Eiver Hayden collections Cope, 1871.

Potamocottus puuctulatus. .

.

Between Bridger Pass and Port
Bridger.

Gill, 1876.

Cope, 1876.

Jordan, 1883.Cottus bairdi punctulatus. .

.

Ea^ile Itiver, Gyii.sum, Colo Everraann & Davis
Do Eoiiriug Fork, Glenwood Springs,

Colo.
Jordan, Everiuaun, Eesler
& Davis.

Do.

Do Do.
Do Do.
Do do Do.
Do do Do.
Do Eio de las .Vuluias Perdidas,

Dnrango, Colo.
do Do.

Do Green Eiver, Green Eiver, Wyo.. Evermann & Eutter Evermann 6c Eutter,
1895.

The blob was ipiite abundant at Green Eiver, but most of the individuals secured were young.

They were found in greatest numbers in some small isolated ponds or jiools on the river bank.
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