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1.-NOTES ON TWO HITHERTO UNRECOGNlZED SPECIES OF AMERICAN 
’ WHITEFISIIES. 

BY HUGH M. SMITH, M. D. 

Thei*e are seven doscribed 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 coiiimon whitcfish (Coregoltus clupeifor~zis), 
the 1d;e herring or cisco (0. artedi), the blackfin or bluefin whitefish (C. ?zigripinnis), 
the tullibee or mongrel wliitefish (0. tullibee), the Musquaw River or Labrador whitefish 

( C  Iubradoricus), the menominee or round whitefish (0. quadrilateralis), and Hoy’s 
whitefish or the moon-eye ( C .  hogi). Concerning the habits, movements, etc., of the 
first two of these we have a fairly satisfactory knowledge, cliieAy because of their 
econoinic value, although there is yet much to be learned; but the published iuforina- 
tion regarding the five remaining species is exceedingly limited and consists largely 
of sucli observations as mere recorded a t  the time the fish mere first brought to publio 
attention. 

This deficiency of information is due to the comparatively slight coinmercial 
importance of most of the fishes, to the small size of one, to the relative rarity of several, 
and to the habit of two or tlireo of frequenting the deepest mater of the lakes where 
they are least acccssible to  the fisherinan and the naturalist; but the deficiency is 
priucipally owing to tlie absence of biological surveys of tlie lake region and of 
systematjc fieldwork. 

In 1891, ~vhile visiting the Aniwican shore of Lake Ontario in the interests of 
the U. 5. Commission of Fissli and Fisheries, my attention was especially called to a 
whitefish abounding throughout the lake and having considerable commercial value 
in places, which was well known to fishornien and residents along the lake shore and 
desiguated by special names, but which did not appear to have received the notice of 
Ichthyologists and was apparently different from any, of tlie described whitefishes 
inhabiting this lake. Full notes were taken regarding its abundance, hiLbits, size, and 
ooonomic importance, but no means were available for lxeservirig specimens, without 
Wiicli a satisfactory determination of the identity of the fish would havo bcen 
impossible. The following year B good worliing series of fresh specimens was sent 
me from two localities in New York and tlie study of the fish was resumed, with tlie 
valuablo collections in tlie U. S. National Museum a t  hand for comparison. The 
examination of the whitefishes in that institution has led to the conclusion that tlie 
specimens in question from Lake Ontario represent an unrecoguized species, and has 

1 
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disclosed the existence of another related species inhabiting lakes in northern New 
York that has iiot heretofore been regarded as distinct. 

My studies of these fish have been prompted and much aided by Dr. Tarleton H. 
Bean, a t  whose suggestion, aud that of Dr. David S. Jordan, president of Leland 
Stanford Jr. University, whose opinion in the inotter was solicited, tlie writer ventures 
to call attention to the two fishes in question, to assign to them names, and to note 
tlie features that distinguish tliein from a described species with which they have 
both beeii identified, viz, Coregonus hoyi (Gill). The opportunity will also be improved 
to record some original notes on the natural history and commercial importance of 
one of these. 

Figures of the two species regarcled as new are presented, and, for purposes of 
comparison, a figure of Coregolonus hoyi is given. 

Acknowledgment of a,ssistance rendered the writer in the preparation of this paper 
is respectfully tendered to Prof. Barton W. Evermann, Dr. Theodore Gill, and Mr. 
Barton A. Bean, in addition to Dr. Bean and Prof. Jordan. 

COREGONUS OSMERIFORMIS, sp. nov. 
Comggonua hgoyi, Bean, Proc. U. S. Nat. Mus. 1882, G58 (Skaneateles and Seucca lakes, N. Y.); 

(Not Argymson~us 

Body elongate, slender, back not elevated, the greatest depth being corisiderably 
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 distauce 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 aiiterior margin of pupil; mandi- 
ble one-half tlie leiigth of head, its angle under the pupil. Eye large,, equal to snout, 4 
in head. Gill-rakers long arid slender, as long as eye, 55 in number, 35 below the angle. 
Scales smnll, 83 in lateral line, 9 between dorsal origin and lateral line, 8 between 
ventral origin and lateral line. Dorsal fin retlier high, its height equal to  four-fifths 
depth of body and 13 times length of base of fin; 9 developed rays; its origiii nearer 
base of caudal than snout; its free margin nearly vertical, straight. Ventrds long, 
equal to height of dorsal, their length equal to three-fourths of distance from ventral 
origin to vent; ventral origin midway between base oE caudal aud pupil; 12 developed 
rays. Anal with 13 developed rays, the longest four-fifths length of base of fin. Pec- 
torals with 16 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. Branchiostegals, 7 or 8. Length, 10 inches. 

Goode, Natural Iiist. Aquatic Animals (Scnoca Lake, N. Y,), plate only. 
h y i  Gill). 

Habitat: Seneca Lake and Skaneateles Lake, New York. 
Etymology: Osmerijormis, from Osmerus, a smelt, and forma, form, shape ; in 

allusion to the general shape of the fish. It is known as snielt7'in parts of New Yorlr. 
The specimens on which this species is based are contained in the collection of the 

U. S. National Museum j one specimen (No. 32162) is from Seneca Lake, New York, and 
was collected by Prof. H. L. Smith in June, 1878 ; the other examples (No. 32165), 
four in number, are from Skaneateles Lake, New York, aud were forwarded by Mr. 
J. C. Willetts in Ootober, 1882. The foregoing description applies primarily to the 
specimen from Seneca Lake. The examples from Skaneateles Lake are 5 to 6 inches 
long; they closely resemble the larger fish but have a somewlist longer head (3% or 3& 
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in length), less depth (5& in length), a rather larger eye (38 to 3s  in head), the top of 
head contained 13 times in distance between occiput and dorsal origin, 2 to 6 fewer 
soales i; the lateral h e ,  and with the dorsal origin rather iiearer snout than base of 
caudal. 

This fish more closely resembles Coregonus 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 C. artedi, imwm, it di@ers in a number of important 
features, among which the follomiug may be mentioned: 

(1) The geueral form of +,he tm fishes is quite dissimilar, 0. osineriformis being 
much more slender and compressed, with the greatest depth less than length of head, 
while in C. artedi the depth is equal to or greater than head. 
length t o  greatest depth is 38 or 4 to 1 in C. artedi aud 5 to 1 in 0. osnzerijor9itis. 

(2) The dorsal fin in C.  osnzergormis is inore posteriorly plaoed, beiiig nearer base 
of caudal than snout; in CY. artedi the dorsal oiiigiu is iiearer snout than base of 
caudal, or is situated midway between those poiuts. 

( 3 )  In  C. osmergormis tlhe inaudible is longer than in C. artedi, being contained 
twice in head in former and 2& to 3 times in latter. The maxillary is also longer in 
C. os?neriforntis; its length is contained 3 times in head, while in the othor species it 
is contained 34 times. 

This fish differs from Coregonus hoyi as described by Jordan” (not as defined by 
Miher f )  in the following essential particulars : 

(1) Coregotaus koyi, according to Jordan, belongs in the group of whitefishes char- 
acterized by an included lower jav (subgenus Coregonus), of which Ooregortus olupei- 
fbrmis is tho type j Coregonus osiiierifornais has a lower jaw which projects considerably 
beyond the upper even when the mouth is closed (subgenus Argyrosomus). 

(2) C. hoyi has a somewhat elevated back and a relatively deep body (4g in 
length); in 0. osmsriformis the back is not elevated and the body is slender (5 in 
length.) The goiieral form of C. hoyi is that of :I liorring (Clupea) ; that of C. o s v w i -  
formis superficially resembles a smelt ( Osmerus). 

(3) Nnmerous minor differences might be noted. I n  C. hoyi the developed anal 
rays are fewer (10 instead of 13) j thescales are somewhat less numerous (8-77-8 instead 
of 0-83-8); the origin of the dorsal is nearer snout than base of caudal in C. hoyi aiid 
nearer base of caudal than snout in C. os?nervor??ais; the eye is contaiiied 3& times 
in head in C. hoyi, 4 times in C. osmeriforrnis. 

This species was first brought to public notice by Dr. Tarleton 1%. Bean in an 
article in the Procoediuqs of the U. S. Natioiial Museum for 1882, entitled “Descrip- 
tion of a species of whitefish, Coregonus hoyi (Gill) Jordan, called ‘smelt’ in some 
parts of New York.” The paper is based on the specimens in the National Museum, 
to which refererice has been made. The example collected by Professor Sniith is 
described in detail, a table of careful niea~urements being appended. Regarding this 
fish Dr. Bean remarks: 

The ratio of body . 

The species is most closcly related to C. artedi, but differs from i t  mid a11 other speoies known to 
me in many important characters, which have beon 011ly vsgnely indicated in most of the published 
descriptions. 

* Manual of t h o  Vortebrates.-Amorica~l Natnralist, 1875, p. 13G.-Also, Jordan & Gilbort, Synop- 

tReport U. S. Fish Commission 1872-73, p. 8G. 
sis of tho Fishes of North America. 
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Dr. Bean now regards this fish as distinct; he was never fully satisfied with the 
identification of these specimeus with 0. hoyi, and so expressed himself some years ago. 
The paucity of material, however, ano the somewhat iudefinite or confused published 
descriptions, to which he alludes in the paragraph quoted, deterred him from attempt 
ing a final settlement of the question. 

COREGONUS PROGNATHUS, sp. nov. 

A~yyro8onzu8 hoyi, Milner, Rept. U. S. Fish Cornrn., 1872-73,86. Outer Island, Lake Snpeiior. 
(Not Argyrosomu8 hoyi  Gill .)  

Body oblong, much compressed, back elevated, tapering rather abruptly toward 
the narrow caudal peduncle, the adult fish having a slight nuchal hump as in 0. 
clupeijornais; greatest depth 38 to 4 in body length. Head rather short and deep, 
pointed, 4 to 4$ i n  length; greatest width half the length; cranial ridges prominent. 
Snout straight, its tip on level with 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, 24 in head, length 3 times its width; mandible long, projecting 
beyond upper jaw when mouth is closed, reaching to or beyond posterior edge of eye, 
1% to 18 in head. Eye small, 5 in head, 1 4  in snout, l& in interorbital space, 14  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 peduucle 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 12 times in greatest body depth, 3& times in distance between dorsal and 
snout, and 14 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 rag equal t o  base of fin and two-thirds height of dorsal. Ven- 
trals as long as dorsal is high; their origin midmy between anterior edge of orbit and 
base of caudal. 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 liue straight except a t  origin, where it presents 
a ratlier marked curve. Sides of body uniformly bright silvery, with pronouuced bluish 
reflection in life; the back dusky, the under parts pure white without silvery color. 
Above lateral liue, light longi tadinal stripes iiivolving central part of scales extend 
whole length of’ body. Fius flesh color or pinkish in life, the dorsal and caudal 
usually sliowiug dusky edges. Postorbital area with a bright golden reflection. Iris 
goldeu, pupil black. ’ Bramchiostegals, 8. Average lengtli, 15 inches. 

Habitat : Lake Ontario, Lake Michigan, Lake Superior, and doubtloss the entire 
Great Lake basin, in deep water. 

Etymology: Propzathus, from n p d ,  before, and yv~Bos,  jaw; in allusion to the 
projecting mandible. The fish is called (( longjam ” in lakes Michigan and Ontario. ’ 

This species is based on 8 specimens from lakes Superior and Michigan in the 
collection of the U. S .  National Museum and 1 7  specimens 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 
iiumbers 10576 and 35344), and one from Petosliy, Mich., Lake Michigan, collccted by 
Mccormick and Connable (catalogue number 23540). The fish in the possession of 
the Fish Commission were received in the flesh in 1892. Oiie lot, consisting of 11 

Ventral appendage short, covering about 3 scales. 
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examples, was forwarded by Mr. John 5. Wilson, of Wilson, N. Y., on April 20; the 
other, containing G specimeus, c a m  to hand on Juue  12, arid was sent by Mr. George 
M. Schw:trtz, of Rochester, N. Y., a t  the solicitation of Mr. Frank J. Amsden, of the 
same place. I also to refer to three examples iiom in the collection of the Fish Com- 
mission obtained by Dr. R. IC. Gurley a t  Nine-Mile Point, New York, in J u n e  1SO3. 

This species% quite different from any other whitefish inhabiting the Orcat Lake 
basin. It may be at once distinguished from all the whitefishes known to occur in 
the United States by tlie general form of body coinbiiied with the very long l o w r  
jaw, which is containcd less than twice in the loiigtli of head and extends bacl\m,rd to 
or beyond the posterior edge of orbit. It most closely resembles Qoregoiws Iazcretta' 
Bean, inhabiting northern Alnslia, but is easily distinguished from that species by 
its more elevated back, greater depth (39 iiistead of 49), larger head (4 to 4Q instead 
of 5 in body length), larger mouth, longer intlxillary (24 instead of 34 in head), longer 
mandible (1% to I f  instead of SA iii head), larger scales, and a number of other features. 

From the lake herriug (Coregonus artedi), with whicli the fish lias some affinities, 
it differs in general form, greater depth, smaller eye, longer mandible and maxillary, 
shape o f  head, rather larger scales, inore contracted caudal peduncle, longer ventrals, 
etc. 

Dr. Bean has drawn my attention to the reseuiblancc existing between this fish 
and the Coregonus lucidus of Richardson,* described from Great Bear Lake, Oanada, 
in 1836, and not again detected by ichthyologists until 1893. t The siinilaritycousists 
chiefly in the long lower jaw, the slender caudal petluucle, and the slight nuchal 
enlargement. These features appear in tlie figure of C .  lucidus in the work cited. The 
plate is 80 faulty, however, ~ i i d  so oftm a t  variance with the text, that much reliance 
can not be plnced on it. The differences iii the two fish, a s  determined by Richard- 
son% not wliolly lucid description, are, in Dr. Bean's opiuion, sufficiently marked to 
establish their specific distinctness. Coregonus lucidus is described as having 88 scales 
iu the lateral line, with the thirty-third scale in tho lateral series equidistant between 
end of snout and base of' candal. The scales are thus inore ~ ~ ~ i m e r o u s  thari in C. progna- 
thus, and the position of the particular scale is widely different in tbc two fish. 0. 
lucidus has the ventrals longer than dorsal, aud a ventral appendage eleven-twelfths 
of an inch long' in a fish 18 inches long. The ventrals in 0. prognnt lw are oqunl to 
dorsal, and tho appendage i8 very short, beingless than half an iiieli long in a fish 15 
inches in length. Both the maxillary and inandible are smaller in C. lucidus than in 
the other species. 

Notice of this fish WAS first publislied by the late Prof. J. W.Milner, by vhom it was 
identified with Coregotbus hoyi (Gill). In tlie foregoing remarks 011 Coregoizzcs osme- 
piformis 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 iiom under consideration and to show the error into which Milner fell, it is 
necessary to mako a further detailed retbrence to C. koyi. 

' 

-- ___ 
it  Ij'auiia Boroali-Americana, pert 3. 
t See Article 3 in tho present Bulletin, by Professor Gilbert, mlio writes undor date of Februnry 21, 

1894: "My specimens of liioidus nre from the typo locality, nnd agree in most points with Richardson's 
description and figure. The lowcr jaw does not, however, project, and many other points-to some of 
which you call attention-show abundant difference from prognatlius." 



6 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

I n  1870 the late Dr. P. R. Hoy, of Racine, Wis., brought to public notice two 
apparently new species of whitefish, specimens of which were obtained while experi- 
mentally dredging in Lake Michigan, about 16 or 20 miles off’ Racine, in water from 
50 to 70 fathonis deep. The fish were sent to the Smithsonian Institution a,nd were 
named Argyrosonus hoyi and Argyrosomus nigripinnis by Dr. Theodore Gill, who, 
however, published no descriptions of them. I n  an important paper, entitled 
“Deepwater fauna of Lake Michigan,” read before the Wisconsin Academy of Sciences 
and printed in the Transactions of the Academy for 1870-72, Dr. Roy recorded the 
results of his researches and referred to the former fish as follows : 

The Argyroeomus hoyi Gill is the smallest 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, i8 an excellent paufish, but  its small size renders it unsuitable for market. Trout 
devour large numbers of these little beauties, as they constitute a large share of their food. The 
moon-eye is only found in water over 40 fathoms. 

I n  a paper by Prof. Milner, entitled “New Species of Argyrosomus and Core. 
gonus,” printed in the Itelport of the U. 8. Coinmission of Fish and Fisheries for 
1872-73, Dr. Gill’s manuscript names, Argyrosoiltus hoyi and A. Izigripinnis, are used. 
Beferring to the former, Milner remarks: 

The cisco of Lake Michigan, not to  bc confounded with the cisco of Lake Ontario, is a fish fre- 
quenting tho deep waters. It is taken in considerable quantities, a t  depths of from 30 fathoms to 70, 
and is the principal food o f  the salmon or mackinaw trout. Specimens were sent to the Smithsonian 
Institution, in  18’70, by Dr. P. R. Hoy, of Racine, Wis., obtaincd in that  vicinity, from which Dr. 
Gill mode diagnostic notes, and adopted the name drgyrosomue lwyi. In o list of species of Lake 
Michigan, published in the Transactions of the Wisconsin Academy of Sciences, Dr. Hoy included Ur. 
Gill’s manuscript name. 

Milner further states that  in 1871, while engaged in work for the U. 8. Fish 
Cominissiou, he collected numerous specimens of this species (locality not given, but 
presumably Lake Michigan), which mere lost in the Chicago fire. I n  1872 he obtained 
specinlens in Lake Superior, one of which, now in the U. S. National Museum (No. 
10576), from Outer Island, Wisconsin, lie describes in detail; the fish, which is llg 
inches long, agrees perfectly with examples from Lake Ontario, a figure of one of 
which accompanies this paper. There is no doubt that the fish collected by Dr. Hoy, 
for which Dr. Gill proposed the name Argyrosowaus hoyi, are very different from those 
which Milner had in hand when he prepared the article mentioned. It seems strange 
that in what purported to be the first published description of tlie fish Milner should 
not ha1713 consulted the specimens on which the species was based. 

I n  a letter dated Decentber 26, 1893, Prof. Jordaii writes as follows regarding the 
true hoyi and tlie fish described as such by Milner: 

It is evident that  the hoyi of Gill  is a very dift’erent fish from the other, having no particular rela- 
tion to  it. The description of‘ hoyi, in the Synopsis, was taken from the specinicn sent by Dr. Hoy. 
I do not know whether any part of Miher’s account was mixed with it or not; I thiiik not. The fish 
Hoy sent has the lower jaw included, tho snout decurved, rather short gill-rakers, and is, I think, a 
typical C‘owgonua rather than an & ~ o a o m u e .  The other fish boars more or loss resemblance to  Znuratt~, 
but  is probably a new speaieo. 

It will thus be seen that an illtoresting question of nomenclature, involving the 
two species, is raised, and its tiettlement becomes necessary. I1 would seem that if 
Miluer’s use of the name hoyi in the report referred to wa8 the first appearance of tbhe 
name in prin6, i t  must be retained for the fish described by him, notwithstanding the 
misapplication of Dr. Gill’s name. 
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The first printed reference to the name hoyi was in the paper of Dr. Hoy, pre- 
viously quoted, in the Transactions of the Wisconsin Academy of Sciences for 1870-72, 
published in 1872. No description of the fish mas given. The first use of the riame 
hoyi, accompanied by a description of the fish so named, appeared in an article by 
Prof. Jordan, on the sisco of Lake Tippecanoe, in the Anicricm Naturalist for March, 
1875. While the description consists, for tlie most part, of a comparison between 
80yi and sisco, it is, in the opinion of Psof. Jordan, sufficient to retain t’he name for 
that  species, provided the principle of priority is not infringed. The question is 
whether the use of the name hoyi by Milner, applying, as it did, to a different fish 
from that to which the name mas attached by Dr. Gill, aiitedatcd the article by Prof. 
Jordan, in which the naim mas 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 : 

A t  the 
same time I was a t  work on tho sisco of Lake Tippecanoe nud I wrote to  Dr. Hoy to  get me specjincns 
of sisco from Lake Geneva. In sending tliose to  me, in 1874, Dr. Hoy also Rent me a speriinen like 
those he sent to  Gill of the little lnlre moon-eye to which Gill gave the  name of hoyi. Of niy spoci- 
men8 I published a ehort account in  connection with sisco in  the American Naturalist for March, 1875, 
p. 136. This doscriptioil was reprinted with other inatter in the report of the fish commissioner of 
Indiana for 1875. My little account, which is, however, long enough to hold the name of iioyd for the 
species to  which i t  refem, was the first printed reference to  the species, so far as I know nt this t\imo. 
I n  the U. S. Fish Commissioner’s report for 1872-73, ostensibly issued in 1874, but not coming into my 
hancls, as I find from my records, until Rome time after my paper was printed in 1875, Milner 
described his fish from Outer Island. I noticed sometime ngo that  his doscription did not agree with 
mine very well, but I preauniocl thnt lie knew the fish of which he wrote and referred to  the wmie one. 
s o  far as I can 800, if iiiy description was really first, as 1 suppose, the name hoyi niuflt go with type. 
If, however, Miher’s paper comes first, then tlie question arises mliethbr Iroyi should go with Milaor’s 
fish or tlie fish Milncr thought he had.’ 

Prof. Jordan’s surmise as to the date ’of issuance of the Fish Ooniniission 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 soine of the illustrations was not 
submitted to ths Public Printer until January 28, 1875, and the indications are that 
the report was not printed before May or Jane, 1875. We are, therefore, justified in 
continuing to associate with the name Aoyi the fish for which Prof, Gill proposed that 

The name koyi was given by Gill i v i t h o ~ ~ t  description to  the two little fishes from Racine. 

desigii a, t’ 1011. 
~ 

* The type specimens of C. koyi in the U. S. Nationel Masoum (No. 8902), tmo in number, are in a 
poor statu of prescrvation, and i t  is impossible, at this time, to determine the esact morphology of 
their heads and tins. The acconipanying figure of tho species, based 011 these specimens, is therefore 
possibly subject to slight correctioiis, ulthougli it agrees with Prof. Jordan’s description in the Amer- 
ican Naturalist (1875) of an example of tliiri fish then before him, seut by Dr. Hoy: Depth 4*, head 
4, eye 39. Lower jam much shorter than in  8i*gyt’oson~lts 8isC0, a h o s t  Coregontcs-likc in this respect. 
MaTillaries stronger than in  sisco, 22 in head. Distance from occiput to tip of  
snout coiitaiiied 16 timos in  distauce froin occiput to dorsal origin. Depth 
of body nt vent 64 times in body length. I)iStanco between vent and rudirnontary caudal rays 44 
times in  length of Ash. S c ~ l e s  with a peculiar rich 
flilvery color. 

Professors Jordau end Gilbert, in the “Synopsis,” givo the following ndditional fenturcs of do!/i, 
based on tho orample previously referred to  : Body I*nthor elongate, compreused, the back somewhat 
elevatecl. Head rather long, iuterinediate in form between Coivgonue and dt’gyt~osoniics. Mouth rather 
large, torminnl, the lowor jam evidoiitly shorter than upper, even mhou mouth is opcn; tip of muzzle 
rather bluntly triiucate; inaxillary renchiug to  opposite middle of pupil; mandible evteuding to  
posterior margin of pupil, 

Mandible 2 in head. 
Scales in lateral line, 75. 

Head thickly puuctato with sinull black dots. 
Length rarely exceeding 7 inches. 

Dorsal 10, iun:il 10. 
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NOTES ON T H E  N A T U R A L  HISTORY A N D  ECONOMIC V A L U E  O F  COREGONUS 
PROGNATHUS, W I T H  SPECIAL REFERENCE TO L A K E  ONTARIO. 

ing 
the 

A few notes based on original observations and inquiries can be submitted regard- 
the habits and importance of this fish; they relate chiefly to  Lake Ontario, where 
fish is of considerable commercial value. The writer is indebted to the following 

gentlemen for interesting iuformation concerning the fish, based on their personal 
experience: Mr. John S. Wilson, Wilson, N. Y.; Mr. Charles H. Strowger, Nine-Mile 
Point, N. Y.; and Nr. B. E. Ingersoll, Oswego, N. Y. 

In a paper” on tho fisheries of Lake Ontario, issued in 1892, the writer drew atten- 
tion to this fish, but erroneously, although dubiously, referred to it under tlie name 
Coregonus hoyi. In  an earlier report,t relating to the fisheries of the Great Lakes in 
1885, the fish under discussion was also mentioned by its common names, without any 
attempt to identify i t  scientifically. 

COXMON NAMES. 

There are at leest 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, 

I n  Lake Michigan, the most common nami in present use is ~610ng-jaw,77 which is 
heard along both sides of the lake, but most : equently in localities having steamers 
employed in the deep-water gill-net fishery. I n  places in this lake it shares with 
0. artedi the name “herring.” 

I n  Lake Ontario this fish, whenever tal m, is distinguished by the fishermen 
from the other Coregoni, and has received numerous names in different parts of the 
lake. I n  the eastern end, in Jefferson County, the name L i  bloater ” is in general use. 
At 6swego and along the adjacent shores the name 4‘long-jaw,77 “bloater,” ‘6 bloater 
whitefish,” “silver whi tefish,” and 6‘ Ontarid whitefish’, are employed. Mr. Ingersoll, 
of Os137eg0, states that in the New York market tlie fish is called ‘( siscowet” or “cis- 
coette,” a designation which has been transferred to  a few placc s on Lake Oiitario. I n  
Xiagara County the names “long-jaw” and “cross whitefish7’ are in common use, the 
latter expressing 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 letter and the abundance of the other whitefish a t  Wilson, in 
Niagara County, some of the fishermen call the latter the iicisco,77 although they 
do not fail to distinguish it froin the regular lake herriug. Mr. Wilson states that  
“ l o n g - j a ~ , ~  is the name generally employed in that locality. This, i t  would seem, is 
perhaps the most appropriate cominon name given t o  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 the expansion of the air bladder under the diminished pressure near 
or at the surface. . All of tlie fresh specimens exarnincd by ine have liad tlie appear- 
ance of being groutly 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 sliallow water tliere were no signs of bloating. 

* Report on an Investigation of the Fisheries of Lake Ontario. Bulletin U. S. Fitjh Commission, 

t Review of the Fisheries of the Great Lakes. Report U. S. Commissioner of Fish and Fisheries for 
1890, p. 207. 

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

The average length of the fish seems to be about 15 inches, although it reaches a 
much larger size. In  the series of speciineiis at liand tlie feiiiales 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 extreines of weight are 443 and 602 grams for females, mid 402 and 473 
grams for males, the averages being 508 and 447 grauis, respectively. 

Tlie average weight of the fisli cnugllt i l l  Lake Ontario at tho present time is about 
14 pounds. The smallest taken by the fislieimen &re under a quarter of a pound. 
The largest of which a definite record has been obtained weighed 59 pounds and \vas 
caught off Wilson, N. Y., as I alii informed b, 7 Rlr. Wilson, of that place. Mr. Strow- 
ger, of Nine-l\lile Point, has seeu long-jams I hat meighed upwsrds of 4 pounds and 
has heard of some weighing as much as G pc iunds. In recent years the use of small- 
meshed gill nets bas reduced tlie size of t i e  fish taken. The range in Tveiglit of 
marltetable fish is now 8 of a pound to 2 or 3 pounds. 

The information a t  hand concerning the inoveinents of the long-jaw whitefish in 
La?ke Ontario goes to show the existence of a definite bntliymetrical migration, which 
depeiids chiefly on the seasons mid is well r( :cognized by most of the fishermen. In  
winter the fish are found in the deepest wat !r of the lake, a t  R depth of 400 t o  700 
feet. Towards spring they begin to approac h the shores, being taken a t  a graduallly 
decreasing depth until August, whert they occur in Tvater 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 linvo reached a depth of 45 or 50 
fathoms. In the opinion and experience of Mr. Wilson and other fishermen of the 
western end of the lake, the process of spawning then supervenes, after which the fish 
retire to the deepest water, where the winter is spent. During the period of spawning 
the fishermen of Niagara Uounty find that the fish are apparently more plentiful than 
at other times, the largest catches being then made; this is because the fish ,scattered 
over large areas are drawn together by the reproductive instinct and resort to special 
grounds, where they are found in more coinpact bodies. 

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

Couceriiing the specimens which Mr. Wilsoii forwarded, he states that they were 
taken April 18 in water 50 fathorns deep. A t  that time of the year the schoola are 
usually more scattered than at other seasoiis mid fewer fish aro caught in a given 
time in a given amouiit of netting. This dispersion seems to be due to the fact that 
the fish are quite voracious after their sojourn in the deep mater and are obliged to 
distribute themselves over a wider hrea in order to secure the necessary supply of 
food. 

Under date of May 17,1892, Jfr. Stromger writes that the first fisliiiig boat to come 
from the lake that serzsoii arrived on that day and hnd two bloaters, talren about 2 
miles from the shore, inside the inaiii sohools, which are usually found in 80 to 100 
fathoms of water oif'that place. Olio of tlio bloaters hiid ripe spnmn, the other very 
immature spawn-sacks. In  the opinion of Mr. Strowger, this species probably has a 
prolonged spawning period, extending over the entire year, a view which Is' plausible 
enough and in harmony with the known habits of certain other salmonoid fishes inhsb- 
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iting deep mater. At the saine time, it is no doubt possible, and even probable, that 
most of the fish spawn in the early winter, like the common whitefish, as observed by 
Mr. Wilson. The condition of the ovaries in the specimens sent in April by Mr. 
Wilson indicates the completion of' spawning some months before. The ova in. the 
7 examples examined mere uniformly hard, white, and immature, and about one- 
fortieth of an inch in diameter. In  one specimen, 146 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 94 grams. 

Several of the specimens forwarded by Mr. Schwartx on June 13,1892, which had 
probably been caught about two days before, had fully matured spawn, which was 
runniiig 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 aqparently 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 i n  abundance from year to yezqr, and are now probably 
as numerous as when the fishery began. Mr. Wilson remarks that appearances 
would indicate t'hat the fish are less numerous than formerly, but the fishermen think 
this is not the case, as the fish nom 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 arecord has been obtained was made by a crew of 
Wilson fishermen in 1885; 2 men setting 0 pounds of netting (equivalent to about 
140 rods) took 1,600 pounds of these fish in one day. The usuaI daily catch to a boat 
is from 200 to 800 pounds. 

Comparing the abundance of this whitefish vi th  that of- the lake herring, it is 
interesting to observe that in some places a t  Ieast, and probably generalIy, the 
former is much more numerous. The most pointed iiiformation 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 whitefish, by the advent of the long-jams. Of the total qua,ntity of 
lougjaws and ciscoes annually taken there, the former represent 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 inay be safely surmised, however, that i t  has substantially the 
same food as the common whitefish, alt,hough its deepwater habits would no doubt 
afford a different series of animal and vegetable food organ'isms; and its larger mouth 
and more powerful jaws indicate a solnewhat wider h n g e  of food thaii is possessed by 
the common whitefish, in which respect it resembles Coregonus artedi. The digestive 
tracts of the specimens at hand contain nothing, hut 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 Mysis. 

One of the most interesting a,nd 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 8carcity of the regular whitefish. It is no doubt possible 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 numerically 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 longjaws the 
regular whitefish, which had been abundant, became very scarce, and a t  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 bame 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 unfarniliariby of the writer 
with the subject precludes a11 entirely satisfactory discussion of the animals in ques- 
tion, I n  the gill cavities of a number of the fishes received from Wilson, N. Y., in 
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 mere sent to Prof. R. Ramsay Wright, of the biological 
department of the University of Toronto, who tias contributed extensively to the 
literature of tlhe parasites affecting fresh-water fishes; he courteously oxaniined the 
specimens and reported a8 folloms : 

I should regard it as identical with the form described and figured by Kellicott (Proc. h e r .  
Soc. Microscopists, 1878) as the gill herring-sucker, end named dohthem3 ooiptclentzts. He also figured Q 

Lernmopoda from the whiteRsh, but this agrees with Schllieree in the curved egg sacks, stalked sucker, 
and form. It uppears also to have son18 indications of segmentation in tho abdomen, which Levnaopoda 
ought not to  have. 

Among the inatured ova expressed froin speciineiis received in June a consid- 
erable number of treinatode worms of the genus Bclbinorlbynclbus. were found. As the 
usual habitat in fishes of the numerous members of this genus is the intestinal tract, 
it is not probable that these parasites c a m  from the ovary, although found among 
the eggs. 

COMMERCIAL IMPORTANCE AND FOOD VALUE O F  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 mill disclose the fact that in 
the other lakes the fish is caught in  greater or less quantitios, but is perhaps not gell- 
erally distinguished from the cIosely related Jake herring. 

In  Lake Ontario this is now o m  of the most important cominercial fishes. At  some 
fishing centers it is more vaduable than a11 other fish combined. It never approaches 
near enough to  the American shores to be caught in seines or with any of the fixed 
forms of apparatus, and is taken only in gill nets set a t  the bottom in deep water. 
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Owing to the fa& that the fishermen and dealers rarely keep records of the quan- 
tities of different species caught or hemdled, only approximate figures can be given, 
showing the anuual catch of this species in Lake Ontario. In the inquiry, during 
which most of the accompanying iiotes 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 \vas 250,000 pounds, with a value 
to the fishermen of $8,100. The catch of regular whitefish in the same year was 
only 150,000 pounds, worth $7,000. These figures of course apply only to American 
fisheries. 

Mr. Ingersoll, of Oswego, employs the steamer Beorge A. Hasclton in his business, 
and, although the vessel is chiefly used to transport fish from the Canadian fisheries 
of the Bay of Quinte and the Duok Islands, it is sonietimes employed for short periods 
in fitihing with gill nets. 111 1890 the aggregate catch of whitefish by this vessel was 
as follows : 

-_ 
SpCCieH. I 

Common whitefish .............................................. 
Long-jaw whitefish ............................................. 

Total ...................................................... 

2,000 $80 

17,600 700 

19,600 780 
-- 

These figures illustrate the great relative abundance of the long-jaw, and are no 
doubt typical of results to be obtained by deepwater gill-net fishing a t  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 
superiority 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 proper 
measures are taken to preserve it. 

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

When properly cared for on being caught this is a delioioixs fish. When salted it keeps well and 
does not lose its frcshriess when cooked. A great deal of prejudice against the long-jaw is entertained 
because of the soft and damaged condition in which tho fish is usually sold to the coiisiimers. It is & 

fish that ought to bo iced as soon as it is taken from the wnter and kept cold until used, as it easily 
softens aud 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. 

I n  New York City the long-jaw is used quite extensively for smoking and is very 
popular, as I am informed by Mr. Iugersoll, who has at times shipped one or two 
tons weekly to smokers. Personal knowledge of the value of this fish in a lightly 
smoked condition leads me to attest its excellence. 

Perhaps no better criterion of the edible qualities can be adduced 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 infornilation that it was only at  a comparatively recent date that the 
fish assuinecl commercial importance, and in most fishiug ceu ters i t  has beeu known 
only a few years. When the coinmon whitefish was sufficiently abundant hi the more 
accessible portions of the lake, there was. little occasion for tlie fishermen to undergo 
the additional hbor  and time required to set their nets in the deeper water, and con- 
sequently the species under discussion was very rarely caught; but tlie continued 
scarcity of Uoregonus olupeiformis brought Coregonus prognatlms into gradually 
increasing prominence, and a t  the present time it is an important food-fish a t  almost 
every fishiiig center 011 the lake, atnd in 1891 the catch was probably the largest ever 
made. 

Mr. Strowger, who has been familiar with th6 lake fishes for a great many years, 
says that longjaws were not  fished for in t,he vicinity of Nine-mile Point until some 
tiwe after the civil war. Ai1 old fisherman, however, inforiued him that prior to that 
time he occasionally took a specimen while fishing for regular whitefish. 

The followiiig local newspaper account of the discovery of (4 a uew kind of fish” 
reflects the current opinion of the fishermen in the western end of the lake, and is 
additionally interesting because of the information conveyed : 

Gill nets were recently set in  40 fathoms of water 10 miles out from Charlotte in Lake Ontario, 
with the expectation of taking trout, When they were takeu u p  they were filled with whitefish; not 
a trout was found in  them. This was a great surprise, espechlly as the whitefish were of a variety 
called “long-jaws,” which had never before becn caught in considerable numbers in  Lake Ontario. 
Those which liad been taken in  this lake before were small, not larger than herring, and nobody 
seems to  have suspected that  “long-jams,” like these, weighing from 2 to  5 pdunds each, were to  be 
found in these wnters. Seth Green thinks thnt nom of those fish have ever been planted iu Lake 
Ontario. There fire two kill& of deop-water whitefish, the “longjawsJJ and the “black fins,” but 
only the former has been fouud thus far. Of these, great numbers are caught, an average “lift ” being 
about 800 pounds. The fish are packed and ehipped to  New York, Buffalo, and other cities besides 
Rochoster, and readily find sale, the demand for them being so great that  dirnculty is found in  supply- 
ing the dealers.-(Journal, Lookport, N. Y., November 22, 1887.) 

A t  Wilson, the principal fishing ceuter west of the Genesee River, the fish have 
been knowii only-ten years. I n  the fall of 1882 they made their appearance, and 
some were then takeu by Wilson fishermen. Shortly afterward the fishery became 
regularly establislied and is now quite extensive and important. 

It would seem that the principal factor iii the inauguration of the fishery for long- 
jaw whitefish was the pronouncud diminution in the supply of common vhitefish, which 
made it necessary for tlie fishermen to resort to iiew grounds in hope of finding that 
fish. The mom or less experimental setting of gill nets in tho deeper water resulted 
in  making the existence of the long-jaw more generally kuowii. . 

In  Lake Michigaii this fish is found in the deeper water of the southern two-thirds 
of the lake, and is taken in considerable numbers in gill nets, in conjunction with 
lake trout, chiefly by tho steam tugs opereting long lilies of netting in deep wattor. 
It is ususlly distinguished by the fishermen from the lake herring or cisco. 
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2.-EXTENSION OF T H E  RECORDED RANGE OF CERTAIN MARINE AND 
FRESH-WATER FISHES OF THE ATLANTIC COAST OF 

THE UNITED srArEs. 
BY W. C.  KENDALL A,ND HUGH M. SMITH. 

The purpose in view in presenting this paper is to direct attention to a number of 
fishes inhabiting the fresh and salt mater 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 specics a t  greater or less distances beyond tlm ranges 
hitherto given. One of the former belongs to the herring family ( C l u p i d m )  and is a 
representative of the West Indian fauna; one is a diminutive member of tho mullet 
family (Muyiliclc~.), also belonging in the subtropical region; the third is a gadoid fish 
with an appa,rently restricted habitat in the South Atlantic region. Three of the 
fresh-water fishes are minnows (Cypriizidcu), one is a silverside (Alsizidia), arid oue is a 
killifish (Pundulzcs). While not strictly comprehended by the title of this paper, we 
feel warranted iu mentioning the occurrence of the Atlantic salmon ( 8 d m o  saEar) in 
two localities remote from its usual range. 

To Mi,. Vinal N. Edwards, of the U. S. Fish Commission station a t  Woods Holl, 
Mass., the credit is due of collectiug the two salt-water fishes whose distribution on 0111’ 
coast was thereby widened. The minnows were contained in a small collectioii of fishes 
obtained by W. C. Kendall a t  his home in Freeport, Comberland County, Me. The 
cyprinodont \vats 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 aud 
Canada by the International Fishery Commission. 

In connection with the presentation of information relating to the occurreuce in 
Maine of the fresh-water fishes mentioned, we desire to lay stress on the very. meager 
attempts to inake collections of the fishes of this State mid the consequent noticeable 
lack of published data concerning the ichthyology of eastern New 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 inforination a t  hand, system- 
atic collecting in almost any part of the norldieastern States may confideiitly be 
expected to yield valuable results bearing on the geogrnphical distripution and vari- 
ation of a large number of our smaller river and lake fishes. The addilion of three 
species to the fauna of a State by the seining of a pool in one small inill stream argues 
favorably for similar striking developments in other parts of this region. 

15 
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1. Chrosomus erythrogaeter Rafinesque. Red-bellied Dace. 
We record the occurrence of the red-bellied dace a t  Freeport, Me., where i t  is 

one of the commonest fresh-water fishes. Numerous speciniens were taken in August, 
1892, and November,*lS93, in the shallow, muddy expansion of a small brook flowing 
through the dry bed of a mill pond. The fish were in association with Salvelinus fon- 
tinulis, Oatostomus teres, Notropis megulops, Bhinicl~tliys utronasu8, Seinotilus bullaris, 
Pygosteus pz~ngitius, and several other species referred to in this paper. 

The range ofthis fish heretofore given is Peiinsylvania to Dakota and Tennessee.” 
The examples before us present the followiiig features: Head, 33 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, 1% 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 brownish-band, the upper 
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 i t  terminates in a dark spot; a dark baud round snout from 
eye to  eye involving tips of upper and lower jaws; a dark dorsal stripe frpm occiput 
to caudal, and faint parallel stripes just below. 
2. Couesius plumbeus (Agassiz). 

Owing to the somewhat confused synonymy and descriptions of Uouesius plumbeus 
and 0. dissiisilis, we provisionally identify as the former species a large iiumber of 
specimens of this genus obt6ined a t  Freeport, Me., September 1,1892, and November 
14, 1893. Following is a description of the fish in question: 

Body rather robust, its depth 45 to 5 in length. Head bluntly conic, its length 4 
in body; snout rounded. Mouth moderate, terminal, slightly oblique; maxillary not 
reachiug eye; barbels small. Eye large, 34 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; 
G or 7 below. Teeth 2, 4-4, 2. Color dusky, with a plumbeous leternl band, disap- 
pearing in some O S  the larger specimens; distinct in young, and terminating in a dark 
spot a t  base of caudal in some examples; a dark band around snout, continuing as 
an indistinct stripe ixnder eyes and across opercula; belly, white; dorsal and caudal 
dusky; anal and ventrals pale; pectorals with distal part dark and base white, 
Length, 2 to 4 inches. 

a. Scales small, about G8 in tho lateral line; head 5; depth 5 ;  body rather elongate; mouth 

aa. Sciiles larger, about GO in tho lateral line; head, 4&; depth, 44; body more robust; mouth 

The following diagnosis of the two species is given by Jordau:t 

terminal ......................................................................... .pluwabeue. 

subterminal.. .................................................................... .diesiniilis. 

The extent to which the descriptions of these fish are confused may be seen when 
it is recalled that the types of c‘. dissiniilis in  the National Museum have 8 termind 
mouth and 68 scales in the lateral line; while of 0. plumbeus, Professor Agassiz, the 
describer, says: “The scales are large; we can scarcely oount 00 rows from the gills 
to the camdal.” 

* Syuopsie of the Fishes of North America. t Manual of the Vortebmtes, 5th edition, 1890. 
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We have carefully examined the specimens of C.plu.mbeus and C. dissimilis in the 

National Museum, and have instituted comparisons between them and our fish. We 
assign our specimens to this species chiefly becaum of the relatively large scales and 
the terminal mouth; some of the fish before us have as few as fifty-five scales, 

We are iiot aware that this fish has heretofore been detected in any part of the 
united States east of the Adirondacks. It has recently, ho.crever, been taken near 
St. John, New Bruiiswick, althoiigh specimens from that province in the U. S. National 
Museum differ from ours, in having a more inferior moutli, smaller head, and mucll 
smaller eye. The fish are larger than ours (4 to G inches long), and some of the dif- 
ferences noted may be due to  this circumstance. 

Our fish bears a closeresemblance to  the species recently described" by Dr. Jordan 
from the Frazer River, B. C., and named 0. greeiti. The new species differs from the 
Maine specimens chiefly in having a broader head, B more curved profile, and a 
SmaIler eye. 
3. Semotilus atromaculatus (Mitchill). Chub; Horned Dace. 

Western Massachusetts is the ascribed eastern limit of distribution of this com- 
, mon species.+ While the closely related fallfish (8. bullaris) is known to range as 

far north and east as Quebec, we are not aware of the reported occurrelice of 8. 
atromaculatus in any part of Maine, and therefore judge that its recognized habitat 
is extended by the taking at Freeport, Maine, of many specimen$, in September, 
1892, and November, 1893. I n  the mill stream before alluded to, the horned dace 
was found to be comxnon, in company with the fishes previously named. 
4. Clupea peeudohispanica (Poey). Spanish Sardiae. 

Tho addition of this fish to  the fauna of the United States dates from 1882. In  
March of that year, Prof, Jordan took four specimeiis a t  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 Pensaco1a.s The fish is abundant in Jamaica, Cuba, and 
elsewhere in the West Iudies, and its occurrence on the Florida coast mas to have 

_been expectcrl and is perhaps not unusual; its small size and its inutility as food, 
however, put it beyond the notice of our fishermen, and place 011 ichthyologists the 
necessity for its detection on our shores. Prof. Jordan states that the resemblance of 
the fish to the European sardine (Clupea pilclbardus) is very striking, and that i t  is 
consequently known among the Cuban fishermeu as sardina de Espaca. 

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. Vinal N. Edmards, of the 
Rsh  Commission. Numerous specimens then taken are in the collectiona of the Fish 
Oommission and National Museum. For the purpose of' establishing the identity of 
these fish, we present the following description: 

Body elongate, back rather broad and round. Head 4 to 44 in length; maxillary 
reachixig about to vertical through ariterior margin of pupil, 24 in head; mandible 
joining preoperculum slightly iu advance of pupil. Eye 4 in head, lesa than snbut. 
Gill-rakers slender, their length about two-thirds diameter of eye, about 46 below the 
angle of first arch, Depth about equal t o  length of head. Dorsal origin much Iiearer 

. 

I _______- 
*Proc. U. S. Nat. M U ~ .  1893, 1). 313. 
t Synopsis of tllo Fishes of North America.-Manual of the Vertobrfbtes. 
SProo. U. 8. Nat, Mus. 1882, p. 247. $ Ibid., 1884, p. 33. 

F. C. D. 1 8 D L 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. harengzcs, about 45 in longitudinal and 12 in 
transverse series; 19 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, 39 to G inches, 

The only fishes found in the vicinity of Woods Holl with which this species is 
liable to be confounded are the sea herring (0. harengus) and the summer herring or 
alewife (C. mstivalis). From examples of the former fish of similar size it differs in 
having a less compressed body, larger scales, weaker aud somewhat shorter lower jaw 
shorter maxilla, and anterior position of dorsal; the 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 43 to 4s 
times, and the depth 5 to 5Q times, in Ietigth. In  the foregoing description we have 
noted the fact that in the Massachusetts specimens the depth is about equal to head. 
I n  the smaller fish the 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 
39 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 t o  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 i t  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 probably based (Nat. Mus. No. 30820, Jordan & Steams, collectors), are consider- 
ably mutilated and much bleached, a circumstance which may account for the discrep- 
ancies noted. 
5. Salmo ealar Linnieus. 

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 iu the Housa- 
tonic end the Hudson. Thc southern limit is marked approximutely by latitudo 41&O, but they may 
be regarded es  partially acclimated, through the efforts of the Fisk Commission, in the Delaware mil 
in the Susquehanna, which flows into the Atlantic in latitude 3 7 O ,  and individual8 have even been 
taken in the Potomac River and in North Carolina. 

Since the publication of Dr. Goode’s work the Hudson River has yearly had a, 
larger run of salmon, until in 1893 between 800 and 1,000 adult fish, some weighing 28 
pounds, were reported to have been caught, and the impression prevails that in a few 
years the fish will become so abunda,nt 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. 5. Commission of Fish and Bish- 
eries. 

As a meager contribution to the subject of the pelagic and coastwise distribution 
of the salmon, the following note is presented : 

About April 10,1803, Capt. Solomon Jacobs, of the mackerel schooner Ethel 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 who01 of mackerel about 50 miles ESE. 

- 

Atlantic salmon. 
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from Fenwick Island light-ship (located about 10 miles off tlie Delaware coast), and 
secured among the mackerel an Atlantic salmon weigliiiig 16 pounds, mliich fish was 
sent home to Gloucester. Capt. Jacobs, who communicated this information, says the 
fish was €at and iu 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 thc capture of salmon as far south 
as North Carolina, but we are not aware that the fish has previously been recorded 
at sea in such a low latitude (350) 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, although iu recent years the occur- 
rence of the fish in Lake Ontario has been estreniely rare. It was therefore with 
much surprise and satisfaction that on May 15,1S03, a letter was received from Dr. 
Q. A. MacCallum, the president of the Ontario Fish and Game Commission, dated 
Dunnville, Ont., May 16,1893, recording the capture of a salmoii in the Grand River 
at that place; it had been taken in a seine a few days before. 

Inmediately upon receipt of this letter Dr. MacCalluin was communicated with 
and requested to obtain the fish in question, if possible, and send the same to Wash- 
ington. This the doctor was fortuuately able to do, and the specimen arrived in good 
Condition on June 5, and was exaniiued by Hon. Marshall McDonald, the U. S. Oom- 
missioner of Fish and Fisheries, and Prof. Barton W. Evermaun, scientific assistant 
Of the Oommission. Inspection of the specimen disclosed its undoubted identity as an 
Atlantic salmon and opened up an interesting question as to its occurrence in  Lake 
Erie. I n  transmitting the specimen, Dr. MacCallum mrote that two or three years 
previously a similar fish mas taken in the same stream, and in the summer of 1592 
fishermen from Port Maitlancl sold several lots of them about town; Dr. MacCallum 
also quotes Mr. S. Wilmot, of Ottawa, as saying that a few years ago soine of the same 
fish were taken in the Ssugeen River, Ontario, which flows into Lake Huron, where 
fry had been planted throe or’ four years before. Dr. MacCalluin raised the question 
a8 to whether the example obtained by him belonged by descent t o  the same lot. 

Dr. MacCallum describes the fish sent by liiiii as follows : 0 jnv. Length of head, 
76 mm.; of body, 355 mm.; of snout to orbit, 20 niin.; of orbit, 16 nini. B. 10, D. 13,. 
A. 12, V. 9, P. 14. 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 t>hree teeth on trausverse part of’ vomer, 5 irregularly disposed in twol 
alternating rows on shaft. 

Recurring to the question of the origin of the salmon in this locality, it may be 
said that while the possibility of such a fish finding its may iuto Lake Erie fiom Lake 
Ontario, by way of the Erie or Welland canals, is to be conceded, the probability of 
Such a thing is very remote. The explanation suggested by Dr. MacCallum is entitled 
to consideration ia view of the easily traversed continuous water-course between 
Lake Huron and Lake Erie. Mention may also be properly inade of the experimentd 
Planting of fry of the Atlantic salmon in the basin of Lake Erie by the U. 8. Fish COm- 
mission. It does not appear from the records, however, that any fry have been depos- 
ited 8ince 1576. TI.a(:iug the occurreiice of tlie fish to this source, the small size of 
the Specimen would consequently indicate that some of the young fish wvhOSe rtCCliIna- 
tion in the lakc was attempted reached maturity and underwent the reproductive 
Process and that their progeny survived. 

‘ 
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6. Fundulus diaphanus (Le Sueur). Spring illinnow; Burred KilZiJiah. 
The eastern limit of the range of this species is @veu as eastern Massachusetts." 

We nom record the taking by W. 0. Kendall of numerous specimens in Washiugton 
Couiity, Me., in August and October, 1833. The localities in which the fish was 
found mere Boydeii I&e, Pennamaquan Lake, and Graiid Lake Stream. 

One 
noticeablc point of clifferenee between them mid 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 68 or G times the depth. The scales in our specimens are 
also much smaller than in soutjhern and western examples. The scales in this species 
are given as 40-12i and 46-13 ;$ Maine fish, however, have from 64 to 58 scales in 
the lateral line and 16 in a transverse series. Other morpbological features of these 
eastern fish are not peculiar, the Bead being contained 38 or 33 times in length and 
$lie eye 34 times in head, the dorsal having 13 or 14 and the anal 11 rays. The color 
differences of the sexes, to which attention has recently been called,$ are well exhib- 
ited in the larger specimens. 
7. Querimana gyrans Jordan & Gilbert. 

The discovery of this diminutive species was made by Prof. Jordan a t  Key West, 
Fla., in 1883, and the description appeared in the b'Proceedings of the U. 8. National 
Museum ")) for 1884, where the following reference to it is given : 

This little fish was found to  be very abundant about tlie market wharves ut Key West, apparently 
feeding on the waste fi~hes thrown overboard by the fishermen. None of the many specimens obtained 
is inore than three-fourths of an inch long, nor is it lilrely tha t  the species attains a much greater size. 

The fishes swim about in  schools of about 50 at the snrface of the  water, the  school having often 
something of il. rotary motion, like a school of whirligig beetles (Gyrinida.). When so eminlining tho 
pnle spot on the back is very conspicuous, and the bronze-colored ones (males$) are readily distin- 
guislied from the green ones. All the speci- 
mens obtained were clipped up with R pail froin the boats. 

It is probable that  the species obtained a t  Charlostown, and referred by us to  &ueriinanu liuronguu, 
belonged to this species. 

I n  April, 1892, 0110 of the writers found this fish in large numbers irr the Albe- 
marle region of North Carolina.11 Iii the fresh waters of the Pasquotank River and 
Edenton Bay i t  W'FLS very abundant; in the Roanoke E v e r  one specimeu was obtained 
as far up as Plymouth. In July of the same year one of the writers, while coniiected 
with tlio U. S .  Fish Commission schooner Grampus, saw an abundinice of these fish 
in the lower part of Chesapeake Bay and took a number of specimens,** which are 
nom before us. 

The examples from this region present some features that deserve mention. 

When alarnied, the wholo sclrool siiilrs to  the bottoin. 

Uiiforturiately they have been dcstroycil. 

* Jordan, Mannal of the Vertebrates. 
t Synopsis of tho Fishes of North America. 
t. fifanual of the Vertcbmtcs. 
$ Notes on a Collection of Fishes from the Lower Potomac River, Maryland. 13y Hugh M. Smith, 

Bulletin U. s. Fish coinmi8siou. 1890. Also, l%lies of Peniisylvniiiit. By Tt~rletoii TX. Bean, hr. D. 
1) Dewriptions of Ten h'ew Species of Fislies froin Key West, Floridib. By David 8. Jordan and 

ff Report 011 a C'Oll8CtiOn of Fishes from the Albemnrlo Region of' North Carolina. I3y Hugh M. 

** Ibicl, p. 192, footnote. 

M. D. 

Charles J-I. Gilbert. 

Smith, M.D. Bulletin U. S. Fish Cornmimion, 1891. 
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We are now able to extend the range of this species much farther north aud east, 
namely, to Woocls 13011, Mass. Among a collection of fishes niade a t  that place by 
&, Vinal N. Etlmards, of the U. S .  Fish Commission, arid recently forwarded to 
IVashington, are three specimens of this innllet taken July 1, 1S92. The fish are 
typical in all respects. They are about 16 iuches long and present the following fen- 
tures: Dead, 39; depth, 3$; dorEa1, IV-I,7 (or s); am1, II,9 (or 10); e~cales, 2s to  30. 

The National Mnseum also contains numerous specimens of this fish from Woods 
EoIl, collected several years ago. 
8. Meilidia beryllina (Cope). Sihersidrs.. 

This fish, originally described from the Potomac River at Wasliington, in lSGG, 
"as for a long time lr1iowii oiily from that loc~rlity aiid from a single specimen. A t  
the time of the issuance of tho fifth revised edition of his :'Maiiual,7' in 1S90, Prof. 
Jordan had knowIedge of only tho typo example. The fish, however, is not uiicoin- 
moil a t  lyashington; aud in the Lower Potoinac, where it is found associating with 
jf. qzotata, it is quite abundant." Ackordiug to Dr. Tarletou H. Bc;ln,t it probably 
Occurs in the Susquehanna River, but as yet it has not actually been observed there. 
In 1893 the range of the fish was extended iu  a southern direction by its capture a t  
Umber  of places in Albeniitrle Souiid, North Carolina, by one of the writers.$ 

There is in the collection of the U. S. Pisli Coimnission a large number oE speci- 
mens of this fish from Eel Pond and other places in tlie vicinity of Woods 13011, Mass., 
and from the Acushnet River, a t  New Bedford. They were taken in company with 
Benidia notatu, and appear to be more nunierous than the latter species in some local- 
ities. Examples from the Acushiiet River are larger and darker in color than those 
from Woods Holl. The specimens vary in length from 2 to 3& iuches. The head is 
contaiuecl in the length -without caudal from 4 to 44 times; the depth is contained in 
le11gtli from 4& to ti times; the dorsal formula varies froin V-1,8, to V-1,11, the most 
COminon number of spines and rays being V-1,9; tho anal formula is 1715, I J G ,  or I,17. 
Bcales, 38 to 41 in lateral series, S in transverse series. 
9. Phycis earllii Bean. Ifarll's hake. 

This species was first brought to publio notice in 1880 by Dr. Tarletoil ET. Bean, 
Who based liis description on three specimeits obtained in tlie Charleston, S .  C., 
market by Mr. R. Edward Earll. So far as we are informed, this fish has n o t  up to 
this time been recorded from any locality north of Charleston. Wo therefore deem 
the circumstance of its occurrence nearly tliree degrees further north worthy of men- 
tion. On DeceInber 13, 1890, a party froui the u. s. Fish Commission steamer .Esh 
Eawlc landed a t  Hatteras Inlet, N. C., arid found among the eelgrass on the beach 
h i d o  the inlet 8, variety of fishes that had been left by the receding tide; among then1 

eels (Anguilla clhrysypa), whiting (Jfeiztici~rhus nlburnus), butterfish (Stro?natezis 
alepidotus), sea-robiljs (Prionotus tribulus), killifish (Fundulu8 majalis), and a live 
example of Phycis earlbii, which was obtained and identified by W. C. Keudall. This 
sl)Wimen was somewhat larger than tlie types, being about 18 inches long; the fishes 
on which the species \vas founded mere 13 to 14 iuches in length. - -__ ___ - 

* Notes on n Collection of 5'ishes from the Lower Potomnc River, Maryland. 
t Fishes of Pennsylvania. 

Report on n Colleotion of Fishes from tho Albomarle Region of North Carolina, pp. 192, 195. 
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3.-NOTES ON FISHES FROM THE BASIN OF T H E  MACKENZIE RIVER I N  
BRITISH AMERICA. 

BY CHARLES 14. GILBERT, 
Professor of ZooZo~y in Leland StanfooudJlrrzior Universip. 

The following notes are based upon a small collection of fishes from the Mackenzie 
River, Britisk America, recently presented by Miss Elizabeth Taylor to the Museum 
of the Leland Stanford Junior University. ' 
Coregonus keiinicotti Milner. 

The single specimen is a skin in good condition, from the Delta of the Mackenzie 
River (No. 808, L. S. Jr. Univ. Museum). Length G2 om. This species is in inany 
respects midway bettween Prosopium and Coregoiaus. The gill-rakers are short and 
few in number, but are slender. The preorbital is very long and imrrow, its width 
less than diameter of pupil. The maxillary is coinparatively long aud the supple- 
mental bone broad and ovate. Thus the gill-rakers are about as in quadrilateralis 
aud other species of the section Prosopium, while all the otlier characters given ally 
the species with clupeijormis aitd the rest of the Coregonus group. 

The head is very blunt, the premasillaries wide and vertically placed. The mouth 
is inferior, with the high blunt snout but little projecting. The maxillary reaches 
slightly beyoiid the vertical from froiit of eye; its length, measured froin its anterior 
articulation, equals length of snout, and ia contained 4% times in tho head (=4 in hoad 
when measured froni tip of snout). Maxillary broadly ovate, apparently bleiiderer 
than in C. richardsoni as figured by Gunther, and with dieerent outlines. Preorbital 
narrow, its greatest width contained 5 times in its length and 3& times in diameter of 
eye. Eye moderate, shorter thaii snout, 59 in head, 16 in interorbital space. Width 
of supraorbital bone two-fifths its length. Gill-ra'kers short aud slender, tapering to a 
slender flexible point; tho longest is three-fourths diameter of pupil j 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 
Btenodus, and are disposed in longitudinal series. The vertical height of hoad a t  nape 
is less than lengtli of head by one-half diameter of eye. Head small, 58 in length to 
base of caudal; depth about 45. Distance from tip of snout to nappe 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 wide strip a t  base covered with small regularly imbri- 
cated males. It is inserted over last rays of anal, extending but slightly behind last 
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anal ray. The height of dorsal equals 
length of head without snout. 

Lateral line 90 on one side, 57 
on theother; 11 scale$ in an oblique series betweeii front of dorsal and lateral line. 
D. 11, 11-; tlie last ray split. 

Pins all blackish; in spirits with a 
bluish tinge. Traces of what may have been blackish spots and vermiculations are 
discernible 011 basal portion of dorsal and anal fins. Miss Taylor kindly writes me 
concerning the color of this species in life: 

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

The ventrals reach halfway to front of anal. 

Scales small, adherent, very regularly imbricated. 

Anal I, 14. 
The color must have been very dark in life, 

brownish tints upoii it. 
brown netting had been placed around the fish. 

Tho scales, too, mere sharply defined with a brownish line, almost as if afine , 
Concerning one of the types of C. kennicotti (No. 8971, U. 8. Bat. Mus., Fort Good 

Length of liead, 39 inches; tip of snout toend of maxillary 
Maxillary contained 

Number of gill- 

Hope, British America), Prof’. B. W. Evermann sends me the following notes: 
This sproimenis askin21 incheslong. 

+E inch; diameter of eye (not orbit), Q inch; length of longest gill-raker, & inch. 
49,- times in head; longest gill-rakcr, 3& times; width of preorbital, 2% times in eye. 
rakers, 7+13. Scales, 10-90-10. 

This species seems closely related to C. riclbardsoni Giinther, with which it may 
prove identical. Gunther’s description (Catalogue of Fishes, VI, 185) includes no 
account of the gill-rakers, which may be long and numerous, as in C. clupe{formis, but  
indicates a fish with a longer snout and a broader supplemental maxillary boue. 
Coregonus lucidus Ricliarclson. 

Two specimens frotn Great Bear Lake Xiver (Nos. SO5 and S06, L, 8. Jr. Univ. 
Mus.), They are each 40 cm. long. This species is very close to Coregonus artedi, of 
which it inay prove to be a subspecies. As pointed out by Dr. Giinther, this northern 
form differs in its shorter head and smaller eye. It seems also to have the premaxil- 
h i e s  placed at a greater angle thaii in C. artedi. Following is a description of the 
two specimens : 

The body is slender, elongate, the curve of back and belly about equal, tlie greatest 
depth exceeding length of head, 4b to 42 in length to base of caudal. Least depth 
of caudal peduncle 27 mm. Head small, 5 to 5Q in length; the snout narrow, almost 
vertically truncate when mouth is closed, the lower jam fitting within the upper, but 
the mouth not inferior. Distance from snout to nape 29 or 3 in distance between 
nape and front of dorsal. The head is thus much smaller in one specimen 
(No. SO6) 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 articulsttiou equalling distance from end of snout to front 
of pupil, and contained 33 to 39 in length of head. Supplemental iuaxillary bone prob- 
ably broader than in nrtedi, from three-fifths to two-thirds greatest width of maxillary. 
Suborbitals very narrow, tbeir least width less than diameter of pupil. Eye slightly 
less than length of snout, its diameter contained 5 times in length of head, 14 timesin 
interorbital width. Supraorbital bone large, its width 2h to 23 in its length. Gill- 
rakers very long and slender, the longest slightlymorc than two-thirds length of eye; 
16+2S in number in both specimens. Front of dorsal slightly nearer tip of snont 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 fin large, inserted vertically 
above last anal rays, its height from tip to posterior end of base equaling vertical 
diameter of eye. 

D. 111, 12 or 11, 11; A. III, 12 or 11,11. Lateral line, 85 to 87; 11 or 12 scales in an 
oblique series downwards aud forwards from front of dorsal to lateral line. Nothing 
can be made out concerning the original color of these specimens. 
Thymallus rignifer Richardson. 

Three specimens of this form (Nos. 809, 810, and 811, L. S. Jr. Univ. Museum) 
are at harid from the Mackeazie River near Fort Simpson. They have, unfortunately, 
sueered much in tiansportation, but the following points cm be verified: 

Scales in lateral liiie 88 or 89, not including the smaller ones on base of caudal. 
The dorsal fin is very high, and must have been a t  ieast two-sevenths length of body, 
Judging from one specimen in which one of the posterior rays remains unmutilated. 
spots on membrane of dorsal fin numerous. Traces of7  roms are visible in the broken 
fin, and a t  least 10 rows of spots must have been present. The gill-rakers aro short, 
as usual, the longest, equaling diameter of pupil; 12 or 13 are present on horizontal 
limb of lower arch. Dorsal fin with 22 or 23 rays, including the anterior rudimentary 
rays. 
(Jtenodus mackenzii Richardson. 

One specimen, 83 cm. long, from the Delta of the Mackenzie River (No. 807, L. S. 
Jr. Univ. Museum). 

Head 4% in length to base of tail; iiiaxillary reaching a vertical behind pupil, its 
length very slightly more than one-third head. Supplemental bone long and narrow, 
nearly as vide as tho maxillary, the anterior end notched, the angle above the notch 
sharplypointed, the lower augle bluntly rounded. 

The teeth are d l  weak and flexible, bristle-like. They are present in a narrow 
band in upper jaw, the band extending laterally onto proximal fifth of maxillary. A 
similar narrow band anteriorly in lower jaw. Very broad patches of similar but  
slightly stiffer teeth are present on tongue, vomer, and palatines. Eye less than snout, 
6 in head, nearly equaling the narrow interorbital vidth. Gill-rakers very stiff and 
bony, the loiigest four-fifths diameter of eye; 7 + 17 in number, the one in the angle 
reckoned wit11 the vertical limb. They bear on their inner margins two rows of very 
short weak teeth, which do not make them appreciably rough. 

Fully developed rays, D. 12; A. 14; Lat. line, 100. 
-- 

* Tho vertical from last ray of anal traverses the posterior third of base of adipose dorsal. This 
i s  the only respect in  which our specimens fail t o  agree with Richardson’s clescriptiou. The latter 
states that the adipose fin is located ((about its own breadth posterior to the and,” but this can prob- 
ably be accountcd for by the nature of the type, Richardson’s description being takcu from a stuffed 
skiu. 
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4.-AN AMERICAN FISH I N  FINLAND." 

BY OSCAR NORDQVIST. 

Inspector of Fisheries, Helsiagbrs,  Finland. 

One of the most highly esteemed fishes in North Aiiierica is the so-called black 
bass, which designation includes two distinct species, namely ilficropterzcs salmoides 
and M. dolorniezc. The former, in northern localities, grows t o  a weight of G to 8 
pounds, but in southern regions reaches 20 to 25 pounds. The latter species usually 
weighs only 29 to 3 pounds, but in exceptional cmes 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-known fish-culturist, Max von dem Borne, into 
Qermany, whore 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 iu 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 fifh, 
1 thought it worth the trouble to attempt to introduce i t  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 
&hipped from Berneuchen (near Kiistrin, in Prussia) Tuesday afternoon or Wednes- 
day morning, left Stettin Wednesday noon by the steamer Jakobstad, and arrived 
h i d a y  night at 11 o?clock at Helsingfors. When they were examined Saturday 
morning 59 fish were found dead. From Eelsingfors the remaining trout bass were 
transported to Jiirvelii (four hours' railroad journey), and from there over 50 kilo- 
meters by team to Evois, where, upon arrival a t  2 o'clock Sunday morniiig, 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 
Plauted. Of these fish, which were only six months old, some were 4 t o  4% inches 
long. They were put up in  four lots in locked wooden vessels, 100 in each vessel. 
gram Berneuchen to Helsiiigfors they received no special atten tion. In Helsingfors 
and on the way from Eelsingfore to Jarvelii air was pumped into the water, and on 
the journey from Jarvelii to Evois fresh water was introduced a t  several stations from 
brooks and lakes on the route to replace the water which was spilled in trailsportation. 

*En amerikansk fiskart i Finland: Fiskeritidskrift f i r  Finland, eto., No. 11, 1893, pages 161-1653. 
TraIlslated 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 maters, 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 questiou 
is about 600 meters long by 400 meters broad, slud 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. The mater is very trausparent. The lake is 
very well supplied with perch, roach, and pike, arid burbot also are found in small 
numbers. 

~ ~~~~ 

[Under date of December 31,1893, Dr. Nordqvist wrote me from Helsingfors about the later history 
of the experiment as follows: “About the black bass I can only add that  when put in  the lake they 
disappeared in the darkness. When I vi8ited 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 Corego?~us marcena which were planted some days earlier in another lake also. 
belonging to  the Experi~neutal Station. Now the lakes are covered by ice, so I o m  not get any infor- 
mation about the bass until next summer.”-‘Y. 11. B. J 



&-TWO FERTILE CYPRINOID HYBRIDS. 

BY KARL KNAUTHE. 

[Translated from the German: Zoologisoher Aitaeige,; vol. 16, pp. 416-418, October 30, 1893.1 

[A hybrid between the common carp (Cypintbs caiyio) and a species closely related to the 
goldfish known as the Karauscho (Carassius carassius or vulgaris) is not uncommon iu aonie perts of 
Germany, and is intermcdiate between the two in form, squamation, fins, and the pharyngeal teeth. 
Although generally recognized as a hybrid nnd known by a name indicating its parentage, a oom- 
pound of the  names of tho two parents, Kurpf-Karausche (Kurpf, tlie true carp, and Kuratmhe, the 
crucian carp), a distinctive generic and specific name (Caipio kollari) is given to  it by German ich- 
thyologists. No experiments appear to  have been made to  ascertain the fertility or character of the 
progeny of these hybrids ulitil lately. The following article, therefore, supplies a want and will be 
of interest t o  carp-culturists. There are uo rccords of the occurrence of the so-called Caipio Icollat4 
in t h e  United States (or indeed of any othcr cyprinoid hybrids), and attention should be directed to  
those places vhere the  carp and goldfish COmmingh.-TIIEODoRE GILL.] 

If I am not inistaken 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. Vori ‘Siebold, it is true, long ago found fully daveloped ovaries in hybrid carps 
( ( I  Fresh-water Fishes of Middle Europe,” Leipzig, 1863), and recently District Magis- 
trate Lambatcur reported to Prof. Landois “ Ithat the fish spawried in the months of 
March and April 77 ( 6 ‘  Westfaleiis Thierleben,” Fische, Munster, 1592), yet this emiuent 
zoologist seems to partly doubt the correctness of this observation. 

This year, in order to clear the matter up, I heve made different experimen ts with 
full-grown typical exainples of Carpio kollari, as me11 as with Alburms 1eydigi.i (Albur- 
nu8 lucidus x Leucaspius delineatus) i n  nunierous clay pits of my own make. The 
pools, perfectly coiistructed ponds, were protected ngaiiist ducks, geese, etc., by high 
barbed-wire fences, had lain dry a long time, and irere exclusively stocked with the 
specimens for experimontiug ; to these they offered, with a rich food supply, excellent 
spawning-places. 

I11 the first pit t,here were put 2 feiiiales of Carpio kolluri Heck a,iid 1 inde of Cypri- 
nus carassius L. 

111 tlie second pit there mere put 1 rimle 01’ Carpio kollari Heck and 2 females of 
Cyprinus carassius L. 

In the third pit there were put 3 males of Ca.rpio koltari Heck and 6 females of 
carpi0 kollari Heck. 

The spawn vas surprisingly sparse mil, besides, about 60 per cent of the fry died 
during the first clays of life. (The same occurred this year with the fry of’ pure carps 

, 
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and crucians in nearly all the breeding ponds in Schlaupitz.) As a cause of this I 
would mention the possible effects of an abnormally high teinperature after a thorough 
contamination of the waters by iiianure during the melting of the snow. The water 
which filled the pits was suppliecl 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 Iyo. 1, 10 in 
pit No. 2,  and G in pit No. 3 were genuine crucians; 5 in pit No. 3 were genuine scale 
carps; the balance were inore or less Carpi0 7coZlari Heck. 

A fourth clay pit, also a prfectly constructed pond, was stoclred, exactly as stated 
above, with hybrid carps and scale carps, after i t  had been divided hy high embauk- 
ments (brick walls) into three approximately eqiial ponds. Those showed apparently 
somewhat more offspring than tlie above-mentioned hybrids, but also in this instance 
more than onehalf was lost, so that 1 could get out of- 

A (2 females of Caryio kollavi x 1 male of C!12)viiiu~ oarpio). - - - - - ~. ~. . ~ - -30 specimens. 
13 (1 male of Cui*pio Icollayi x 2 females of Cypvinm caypio) . - - -. . ~. ~ . . . -50 spccimens. 
C (1 male of C'mpio l io l lw i  x 4 females of Carpio Lollari) . - - - -. ~ ~ - - . . . -. 20 specimens. 

Of these I consider that in A tliere were 15 specimens, in B 35, and in C 3 that were 
typical 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 
Cyprinus carpi0 than to the 0. curassius. 

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 delineatus and 2 females of AID. leydigii. In 
No. 2 I placed 2 females of Leucaspius delineatus and 1 male of Alb. Zeydiyii. I did not 
have more of these little fish. 

Results: I n  No. 1 there were 60 fry, 51 of which were Leucaspius delineatu,. In 
No. 2 there were 40 fry, 34 of which were Leucaspiws delineatus. 

The circumstance is very remarkable that almost all these stock fish, while in all 
other respects true i L  Moderrapfen v (Leucaspius), inherited the perfect lateral line of 
Alb. 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 a,go I often obtained 
in the Upper Bobten waters Leucaspius delineatus with a perfect lateral line. 

Of Alburnus lucidus x Leuciscus erytl~ropl~t7~ulmus as well as Leucaspius delineatus 
x Leuciscus rutilus (Leuciscus carii) I Jiad only one specimen each; the experiments 
made with them did not give any results, though I hope in future to also obtain 
offspring from them. It is true many objections can be mado against this latter 
assumption, as Claus says: 

The hybrids only form intermediate &,ages with disordered generative organs without prospect 
for offspriog, and even in case of fertility, which was often obsorved in female hybrids, they revert 
back to the paternal or maternal species. 

SCHLAUPITZ, August 24, 2893. 



6.-A REPORT UPON EXPLORATIONS MADE IN EEL RIVER BASIN IN THE 
NORTHEASTERN PAKT OF INDIANA I N  T H E  SUMMER OF 1892. 

The Eel Ricer Syetern. 
1. Eel River. 
2. Hull Lake, Allen Co. 
3. Mud Creek, Whitley Co. 
4. Blue Riuer, Whitley Co. 
5.  Blue Lake, Whitley Co. 
6. Thorn Creek, Whitloy Co. 
7. Round Lnke, Whitley Co. 
8. Cedar Lake, Whitley CO. 

BY PHILIP 14. KIRSCH, 
Comnrissioneu of Fisheries fur the Siote of Ifzdiana. 

The Eel IZiver System-Continued. 
14. Wilson Lake, Whitley Co. 
15. Sugar Creok, Whitley Co. 
16. Whistler Creek, Whitley Co. 
17, Squirrel Creek, Wabash Co. 
18. Paw-paw Creek, Miami Co. 
19. Flowertr Creek, Miami Co. 
20. Weasaw Creek, Miami Co. 
21. Twelve-mile Creek. Cess Co. 

9. Shrinor ~ a k e ,  Whitley CO. 
10. Blue Babe Creok, Whitley CO. 
11. Meredith Creek, Whitley Co. 
12. Stoney Creok, Whitlry Co. 
13. Spring Crook, Wliitlep Co. 

The lippeeanoe River System. 

1. Loon Lake, Whitley and Noble counties. 
2. Big Lake, Noble Co. 
3. CrookedLake, Whitley andNoble counties. 

EEL RIVER SYSTEM. 

Eel River with its tributaries drains a scope of country in northeastern Indians 
lying between the basill of the Wabash River on the southeast and that of the 
'PipPocanoe River 011 the northwest, and extending from the St. Joseph River basin, 

Fort Wayne, to Logansport. This river basin has aii average width of about 
miles and a length of 72 miles. The surface of the region through which i t  flows 

'a generadly rolling and everywhere covered with glacial drift except in a limited are5 
near Logansport where bed rock is exposed. 
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The mean temperature a t  Columbia City for a period of six years was 49-50." The 
highest temperature at this place in the summer of 1802 was 940; and the lowest tem- 
perature the past winter was on January 15, when the thermometer stood at -170. 
During the winter of 1802-93, 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 Itiver during the 
second week of March; The mean annual rainfall a t  Columbia Ciby for a period of six 
years was 35.67 inches. The amount of snowfall during the past winter was 4 feet 
8 inches. This was greater than for any winter during the eight preceding pars .  

The bottom lands along the streams are mostly covered with forests of oak, elin, 
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 abundance of fish is found. These waters need not be stocked with new kinds 
of fish. They already contain some of the finest game aud food fislies found eny- 
where. It is only necessary that tlie waters be properlyprotected. and in a few years ' 

they will 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 t,he following streitms and 
lakes : 

1. Eel River.-The summit north of Wallen, in Allen County, is probably the 
highest point from which water flows into Eel River. This point has an elevation 
above sea level of 887 feet. Eel River a t  Logausport, where it empties into the 
Wabash Xiver, has an altitude of 583 feet. The river has, therefore, a fall of 304 feet 
i n  its total length of 72 miles, or about 4 feet 2 inches to the mi1e.t Tlk channel of 
Eel River at North Manchester has an altitude of 721 feet, and the stream from this 
point to its mouth, 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 cuurse, Eel River has a fall of about 4 feet 7 
inches to  the mile. 

A t  its mouth, Eel River has a width of 447 feet; the Wabash River just before 
receiving Eel River is 507 feet wide; and tlie width of the Wabash immediately below 
the juuctioii of the two rivers is 527 feet. ' 

The upper 8 or 10 miles of Eel River was formerly very crooked arid flowed through 
low, swa<mpy lands, but within the psst three years the channel has been dredged and 
straightened, in this way redeeming much valuable land. The stream i8 now shallow, 
witli 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 covered with 
rocks. There are many deep holes and many gravelly shoals with patches of water 
weeds. From Adamsboro to  Logansport, 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 mauy broad stretches filled with algae 
and water weeds. 

There are 14 dams 011 Eel River, about which good game and food fishes are 
abundant. 

*All teniperaturetj are given in Fahrenheit degrees. 
+Al l  the di8tances are taken in a straight line, not following the bends of tho streams. 
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The f~llowing shows the place and time of investigations on Eel River and the 
location of dams: 

a. The upper course of Eel River at six different points, August 1 and 2, from near its source, in 
Allen County, to the mouth of Blue River. 

b. South Whitley, Whitley County, July 19 and 20, 1 dam. 
o. Collamer, Wfiitley County, July 21, 1 dam. 
d. Liberty Mills, TVabash County, July 22, 1 dam. 
e. North Mnnchester, Wabash County, August 26, 1 dam. 
f. Laketon, Wabash County, July 23, 1 darn. 
g. Roann, Wabash County, July 25 , l  dam. 
11. Pettysville, Miami County, August 26, 2 dams. 
i .  Chili, Miami County, July 26 and Allgust 24, 1 dam. 
j. Mexico, Miami Couuty, July 27, 1 dam. 
k. Dennison's Mill, Miami Couuty, August 25, 1 dam. 
I. Adamsboro, Cass Connty, July 28, 1 dam. 

. nb. Logansport, Cass County, July 29 and 30, 2 dams. 

2. Hull Lake, in the west part of Allen County. Thicr 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 inlcy appearance, imparting a dark color to the fishes. 
This body of water is drained by a small creek which, aft02 meandering in a north- 
easterly direction for 2$ miles, joins Eel River in Allen County. Oollections froni 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 Creek has its origin in the east part of Whitley County, flows in a general 
westerly direction, and empties into Eel River on the opposite side aud a fenT rods 
above the mouth of Blue River. It is fed by living springs, and consequently flows 
during the severest drouqhts. This stream was seined August 18, for a distance of 3 
miles, in its middle course. 

4. Blue River, Whitley County, has its source in Blue Lake, near Churubusco. 
After a general southwest course of about 11 miles it joins Eel River 24 miles south of 
Oolumbia City. The first 2 or 3 miles in its upper course Blue River flows through 
low, marshy land. Throughout the remainder of its course the channel is in the drift 
deposits and its bottom is of gravel arid occasional long stretches of sand. This is a 
beautiful stream and well supplied with native fishes. Largz numbers of suckers 
(Catostomus teres and JIoxostoma  nuo or ole pi do tun^ duquesnei) were caught with hook 
and line from Blue River, at  Colulnbia City, fro~u the time the ice left the stream, about 
March 18, to the last of April. Thelargest specimen of Catosto~nu~s teres talren weighed 
6 pounds. The mud puppy or water dog (Neoturus maoulatus) was also frequently 
taken wit11 angle worms, the bait used for suckers. Blue River was examined 
throughout its course at  points not more than 3 miles apart, August 16, 18, and 29. 

On May 20,1893, Blue River, at  Columbia City, had an average width of 3G feet, 
an average depth of 18 inches, and a current of 6g inches per second. This gives 
a flow of not less than 10,000 gallous per minute. The temperature of the water a t  
3 p. m. mas 700; of the air, in the sun, 940. 

5. Blue Lake, 1 4  miles northwest of Churubusco, Whitley County. This lake has 
a length of la milev and a width of half a mile, and is said to have a LLvery uniform 
depth of 40 to 56 feet.'> It receives its waters from Upper Blue River, a s ~ n d l  stream 
from Noble Oounty, axld from springs along the sides aud botto~n of the lake. The 

P. C. U. 1804-3 
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bottom of the lake is rather solid, and in the sl~allo~ver places is covered with a dense 
growth of water ~veetls. The outlet of Blue Lake is a t  its west end and only a few 
rods from the entru,l~ce of Upper Blue Eiver. This beautiful sheet of water was exam- 
inecl June 16 ancl 1 7  and August 22. Large-mouthed black bilss, blue-gill, ringed 
perch, and calico bass ;ire fonud in abundauce. 

6. Tl~orn Creek, the outlet of Round Lake, flows soutli 24 miles and empties into 
Blue River a t  Blue River Church. I t  has a shallow and swift current, wit11 but little 
ilet.1, ~vitter for the concealment of fishes. This little stream is chiefly irnporta~~t as s 
fishway between Round Lake and Blue River, aud for this reason it should be kept 
clear c;f rubbisl~ and other obstructions that woulii impede the passage of fish. The 
speciu~ens noted from Thorn Creek were take11 from a point 18 iniles from its mouth, 
August 16. 

7. ROU?LGZ Lalce, in the northern part of Whitley Uounty, has a length from south- 
west to northeast of seven-eighths of a mile aud a width of half a mile. The greatest 
ilepth we found was 63 feet. The bottom is rnostly firm, and along the soutli side i t  i s  
scattered over with logs; the shore a t  the northeast end is gravelly. There are many 
~vaterweeds in tke sl~allow water. This lake contains an abundance of fish. It has an  
outlet on its south side into Thorn Creek. Round Lake was investigated August 8 
and 0. This is the only water in which Leponbis l~eros was taken. 

8. Cedar Lctke lies imlnediately west of Ro~tnd. Lake, into which i t  empties its. 
waters by inearis of a broad, weedy channel. Cedar T~ake has a length northwest and 
southeast of about 14 iniles and a width of 14 mile. By numerous soundings we foulld 
its greatest depth mas about 79 feet. This lake was fished August 10, but on account of 
the very soit bottom and dense growth of water weeds but little collecting was done. 

9, Shriner Lake, the last of this beantiful trio of lakes, is parallel to and inirnedi- 
ately south of Cedar Lake and west of Round Lake. Shriner Lake has a lerlgtl~ of 
1% miles and a width of ;f. mile. The water is shallow for, only a few rods from the  
shore, when the bottoln suddenly descends a t  a sharp angle to a depth, in some places, 
of 70 feet. Shriner Lake is fed by springs, and lras an outlet through an artificial 
charinel into Round Lake. Forty years ago i t  had :I natural outlet direckly into Thorn 
Creek. This lake was examined June 15, IG, and August 10. 

l$ouud, Cedar, and Shriner lakes are well stocked with native food-fishes. Among 
the most abundant species are large-mouthed black bass, blue-gill, colnlnon sunfish, 
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 Couuty, takes a soutllerly course, and flows into Blue 
River about a mile above Columbia City. During long droughts, except in the lower 
course, i t  becomes dry on the ripples. BIue Babe Creek is well supplied with fishes, 
25 different species being secured in i t  August 13 by a few hours7 seining. 

11. Mersclitl~ Creek is zl small stream west of Columbia City; it flows southwest 
and empties its ~vaters.into Eel River about g of a mile below the mouth of Blue 
River. This stream was examined a t  a point 2 miles above its mouth August 19. 
Here the channel has a gravelly bottom covered with irlnumerable loose rocks. There 
are mal~y deep holes. ThP, water is cold and clear. 

12. 8tony Cree76 has its rise in the east part of Whitley County and flows west 
into Eel River. Except for 3 miles in its lower course, i t  becomes dry during the  
summer. The fish from this stream were collected from its lower course August 19. 
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13. Xpring Ureek has its source in Black and Wilson lakes, in the west lmt of Whit- 
ley Counts, and i t  receives many springs along its coarse. I t  flows south and 
empties'into the mill pond 1& miles above Soutll Whitley. This strssln was seined in 
i t s  lower course (July 20) and upper course (August 15). 

14. Wilso~t Lake is 44 miles west of Columbia City. I t  has alength llorthwest and 
Southeast of & mile and a width of 4 mile. The bottom near the shore is soft and 
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FISHES OF THE EEL RIVER SYSTEM. 

1. Petromyzon concolor (Kirlland). Lamprey. One specimen, 6 inches long, was taken from Blue 
River, a t  Columbia City, July 14, 1893. Others were seen a t  the same place. 

2. Lepisosteus osseus (Linu:ons). Conamou Gav-pilie. Very commou iu all the  lakes examined. A 
few small specimens from Blue River -were seen. 

3.  Amia calva Linneus. Taken in quiet or sluggish waters iu Blue Lalcc, Ecl River, 
and in  nearly all of' its npper tributaries. 

4.  Ameinrus natalis (Lo Sueur). l'elloto C a t .  Found in bluggish waters. Common in  all thelakes. 
5. Ameiurus nebulosus (Le Sueur). Conanion B i ~ l l l i e ~ d .  Commou in the lakes. Less common 

throughout Eel E v e r  and its tributarics. 
6. Noturus flavus Rafiucsque. Common i n flowing water a t  nearly all points in Eel River. A single 

specimen from Twelve-mile Crock. 
7. Noturus miurus Jordan. A few specimens wero takcn in  the middle courso of Eel River 

and one from hfereilith Creek. 
8. Noturus eleutherus Jordan. A number of specimens wero scoured in  tho middle course of Eel 

Eiver. 
9. Noturus gyrinus (Mitchill). Two small spocimens mere obtained froin weedy bottom, in the 

upper courso of Bluc River. 
10. Carpiodes velifer (Rafiiiesque). Found by mo ouly in  Eel River, bclow the lower dam a t  Logens- 

port, where i t  is very abundant. 
11. Catostomus teres (Mitchill). Taken in none of the  lakes 

except Round Lake, but it is common in all tho streams. Olio of the commonest of fishes in 
this region. 

12. Catostomus nigricans Le Sueur. Nono wore seen iu any of the lakes, bu t  they 
are common in swift waters in all the stroams. The largost spccirnou measurod 13 inches. 

13. Erimyeon sucetta (LacOpbde). Taken iu uone of the lakes except 
Round Lake. 

14. Minytrema melanops (Rafinesque). Striped Suckci~. Common in Blue and Rouud lakes. Loss 
common but  also found in  a11 t h  e streams examined. The largest talien is 12 inches long. 

15. Moxostoma macrolepidotum duquesnei (Lo Sueur). W h i t e  Sualcet.. None wcre talcen i n  auy 
of the lakes, but it is exceedingly abundmt in all the streams. Large specimens wero 
taken with hook and line at Columbia City during March, 1893. The largest seen was 
about 13 inchos long. 

16. Cyprinns carpio Liunlous. Curl). This well-known fish was taken at sovord points on Eel 
and Blue rivers. 

17. Cyprinus carpio specularis Linnmus. dlirvor Cary. A single specimen of about 3 pouuds weight 
mas scoured in  the upper courscs of' 13lue River. 

18. Cypriiius carpio coriaceus Linnmus. Mr. M. L. Galbreath, of Collamer, Ind., reports having 
aeon one which was caught in Eel River a t  that  place a foiv years ago. 

19.  Campostoma anomalum (Ratfinesquo). Talcen in all the streams csamiried. None mere seen in  
the lakes. 

20. Chrosomus erythrogaster linfincsque. Iled-Bcllied Xirinoio.  Talcen by Mr. J. C. Cuiiningham 
in Little Wetlsaw Creek, iiear Denver, Ind. We havo no lcnowlodge of this fish having 
been taken anymhcre clso in tho Eo1 liivcr basin. 

21. Hybognathus nuchalis Agassiz. A Biuglc specimen, 7 inches long, was talcen from Eel River 
below tho lower darn Et Lognnsport. 

22. Pimephales notatus (Rafinesquo). Comuion a t  all points in tho streams oxamined. Found in  
all the  lakcs except Hull and Blue l:9cs. 

23. Notropis Cayuga Meek. This minuow \vat( secured i i i  Round and Sliriner lakes, from the uppor 
course of Blue ltiver, aud in  Blue Babo Crcok. Nowhoro common. Largest specimeu, 2jt 
inches long. Head, 4 t o  4& in  longth of body ; dcpth, 44. Eye, about 34 in  length of head. 
Mouth 801~C\vhat oblique, lower jaw not the shorter. First ray of' dorsal nearer tip of snout 
than to base of caudal fin. Lateral 
line not complete. scales i n  1ater:d linc, 3G to  38. Tho dark 1atQral bands pass forward 
through tho eyes and meet on the upper jaw i n  front. 

Uq/$sh. 

Scarce. 

Largest taken, 38 irichcs long. 

Tho largest specimen taken is 9 inchos long. 
Small-crcaled Swker;  Black Sucker. 

The largost seen from Blue River weighed 5 pouuds. 
B o g  Stcclcer. 

Cliub Sucker; Sweet Smker. 
Very common in  Eel River and all its tributaries above South Whitley. 

They found their way into tho streams froiii private fish ponde. 

Mostly found in  flowing water. 

Pectoral fins not quite cxtcndiug to base of ventrals. 

D. 8; A. 7 or 8. 
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24. Notropis anogenus Forbes. Found in Blue River and Blue Lake only. Very abundaut in the 
lalrc, less so in  tho river. Head, 4 
to 4f in length of body; depth, 4 to 4f. Eye somewhat longer than snout, aud about 3 in 
length of head. Lateral lino complete. 
D. 8 ;  A. 8 (a w r y  few 7). The black lateral bands pasv forward through tlio eyes and 
across both jams in  front. 

Common in all these 
waters. The largest taken, 24 inches long. L:rtoral line coinpletc. Lateral bands pass 
forward through the eyes and meet on lwtli jaws iii  front. 

Fonud in  Eel River from Soutli Whi‘loy down to the month. 
Not common. Head, about 4 in  length of body; depth, 5. Eye about equal to lcngtii of 
snont and slightly inore than 3 in length of head; 13 or I4 scales before the dorsal; 3F scitles 
in lateral line. 

27. Notropis whipplei (Girerd). SiZwv-jn. Very common in Eel liivcr md all its tributaries 
from Liberty hfills clown to tlio month. 

28. Notropis megalops (Itafinesqno). C O ~ ~ O I L  Shiite,.. Very abundant in all the streams. Two 
siiiall specimens from Cedar llalre and thrco from gravelly bottoni in  Round Lake. Also a 
fern small specimens from Wilson 1 ~ ~ l t e .  

29. Notropis jejunus Forbos. T:iken only in tlio pool bclow tlic l o m ~ r  clam at Logansport on lime- 
stone bottom. Very nunierons. Largest specimcu talren 38 
iiiclics long. 

30. Notropis umbiatilis cyanocephalus (Gopcland). Red-jbi. Common. Talten everywhere 
except in the lalros. 

31. Notropis dilectus (Girard). NumorouR a t  all points osaminocl in  Eel River and its tributaries 
below South Whitlcy. Head, 4 to  
44 in length of body; depth, 4; to  5 ;  length of eyc equal t o  that  of snout, and 34 in  length 
of hoad. 

32. Notropis arge (Cope). Taken in  Eel River, from North hfauchester to tho mouth; also in Paw- 
paw, Flowers, and Twelve-milo creeks. Scarce. Found nowliere clso. Head, 43 in loiigth 
ofbody; clepth, 58; eye slightly longer than snout and 3 iu length o f  head; mouth very 
oblique, rnavillary roaching to  front of oye. Tho front of dorsal is midway betwocn the 
center of tho pupil and base of cniiclal fin. 

Found nowhcrc except on rocky bottom on tho lower G iuiles of Eel 
River and i n  Twelve-milo Creek near its moiith. 

A few sinell spociinniis only wore soenrod in  Eel River, below 
tho lomcr dam a t  Lopispor t .  Eye 33 to  
nearly 4 in length of head. 

35- Hybopsis watauga Jordnn K S  Everinanu. The largest spocinioii 39 inches in  length. 
On four specimens noted tlio scales in the lateral lino number respeaivcly 42, 46, 48, and 
50. 

36. Bybopsis amblops (Itafiueaquo). Talcon in  Shriner ani1 Cedar lalcos, iind i n  the middle and 
lower courses of Eel Rivcr and its tributaries. 

37. Hybopsis storerianus (Rirtland). Several speciniens, 6 iiiches in length, \mre caught in the 
pool below tlio lomor dam n t  Logansport. 

38. Hybopsis kentuckieiisis (Rofiucsquc). A t  all points examined on Eel River. 
Especially common and of large sizo in tho lower coiirse of this Btronm. 

39. Semotilus atrornaculatus (Mitchill). Crcok Ck ub. Commou in  all the streams. The largest 
speciinons from tlie upper course of Eel River. 

Notemigonus chrysoleucus (Mitehill). From 131110 Lake, Eel and Blue rivers, 
Blue Babe and Mud creeks. Always found on grassy or muddy 
bottom in quiet waters. 

Many specimens from 2 to 10 inches in 
length were taken bdow the  lower dam a t  Logansport. 

secured i n  Shriner Lake a t  a depth of 45 feet. 
none are known to inhabit Roiintl and Bine lakes. 
about the  25th of November to tho 20th of lhooulbor. 

Tho largest specimen taken has a length of 13 inchcs. 

Scales before tlorsal, 13; scales in li&tor%l line, 36. 

25. Notropis heterodoii (Cope). Taken i n  Round, Cedar, and Sliriwer 1:tlics. 

26. Notropis deliciosus (Girarci). 

None from tho other lakes. 

Head, 4; depth, 4g; 1). 8; A. 7. 

A single specimen from tlio lomor course of Bluo River. 

D. 9; A. 10. Largest spccimcn taken, 2% iiichcs long. 

33. Ericymba buccata Cope. 

Hybopsis hyostomus Gilbert. 
Tho largest specimen talcen is 2+ inches long. 

Scarce. 

On tho larger specimens the blnck spots 011 tho sides h:wo almosb ilisnppoarod. 

Riecr. CIt t ~ b .  

Goldeic Shiwei-. 
Scarce zit all theso points. 

Dorosoma cepedianum (Lo Sueur). Hiokoiy Shad.  
Found nowhere else. 

42* Coregonus artedi sisco (Jordan). Cisco. Three specimens, each 14 inches in  length, 
They arc also common in Cedar Lake, but 

‘L’hey spawn in  hallow watnr from 
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43. Zygonectes notatus (Rafinesque). Top Minnow. Not very' common, but generally distributcd 
throughout Eel River and its tributaries. A few spccimens wore also taken in  Blue, 
Shrincr, and Cedar lakes. 

This little fish was found in  sluggish watcrs in  the upper 
courses of Eel and Blue rivers, and in  Thorn and Blue Babe creeks. 

Grass Pike; Little Pic/rerel. Common in 811 waters examined 
except Hull Lake, wlicre none wcrc caught. Fishcrmeu report i t  comnion in  this lake also. 
Espocially abundant iu the larger lakes, where specimens 12 inches in length were seen. 

46. Lucius lucius (Liuuaiis). Pike; White Pilie. A number of specimens were taken a t  various 
places in  Eel River; tho largest of these was 2 feet in length and weighed 5 pounds. Two 
smaller specimcns were taken in  Stoiiy Crock; their stomachs wcru filled with crawfish. 
Last summcr a 7-pound pike was takeu with hook arid line in Ecl River, near Columbia City. 

Wc did not securo .z singlc specinmi, but saw the skin 
of one which had been taken from Ecl River, a t  Collamer. It wiis formerly very coiumon in 
Blue River. 

Brook Silrersidc; Gmelt .  Common in Slirincr, Cedar, and Round 
lakes, and throughout Eel River and its tributaries. In  the lakes this fish forms a large 
portion of the  food supply of carnivorous fishes. 

49.  Aphredodevs sayanus (Gilliams). Inhabits quiet or sliiggisli waters in upper 
Eel and Blue rivers. A few specimens were also taken in Thorn Crcelr. 

50. Pomoxis sparoides (LacOpEdc). 
51. Pomoxis annularis Rafincsqiic. Bacltelor. A few specimens from Eel and Blue rivers and 

Meredith Creek. 
52. Ambloplites rupestris (Rafinesque). Rock Bass ;  Goggle-eye; Bed-eye. Uistributed throughout 

all the streams. 
53. ChBnobryttus gulosus (Cuvier & Valencienues) JJ'urn~oulh. Found in Eel Rivcr and in  

nearly all of i t s  larger tributaries, and in all the lakes except Hull Lake. It frequents 
quiet maters. Nowhere common. 

54. Lepomis cyanellus Refiucsque. G~ecw &n$sS. Not common. Eel River and (111 its larger trib- 
utaries, and Round aud Wilson lakes. It was uot scen by me in the otlier lakes, but i t  no doubt 
inhabits them also. 

55. Lepomis pallidus (Nitchill). BZue-gilZ; Blue SimJal&. Frequents all tho maters exemiuod. The 
largest from Sliriuer Lake measured 94 inches in length. This is one of the most important 
food-fishes in  the lakcs. 

Coninion in Eel River and in nearly all 
its larger tributaries. Found in nolie of the lakes exccpt in Hull Lake, whore one siriall 
specimen was caught. 

57. Lepomis euryorus McKay. Ouly three spcciinctis werc taken, onc each from Cedar and Shriner 
lakes and one from an old side chanml in  the  upper course of Eel River. The largest 
specimen is 4% inchcs long. These specimens have some points of differeucc from Lel~onii.9 
euryorus McKay, but  for the present they are identified with tha t  species. The dorsal 
oiitline slightly inoreconvexthan tho ventral. Head, 3; depth, 3; eye, 4;  snout, 4. Mouth 
small, oblique, rnasillary reaching t o  front margin of cye. Teeth on vomer. Pharyngeal 
tceth conical. Gill-ralccr3 short, about 8 or 9 in  number. 'Scales on the cheeks in 6 rowB 
and not G or  7 rows as in McKay's description of L. euryorus. Scales on the opercle larger 
than those on tlic cheeks. Subopcrcle with a siugle 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 specimen. Front of dorsal soinewliat behind base of pectorals and dircctly 
over insertion of ventrals. D o r d  spiucs all curved backwards, tliosc in  the middle the 
highcst aud equal in lengtb to  the distance from the t ip  of the  snout to the  contcr of the 
cye. Posterior insertion of 
soft dorsal and tha t  of anal An are opposite. The base of anal fin is oontainedtwice in that  
of dorsal An. The third spine of anal the longest. Ventrale inserted behind pectoraIs. 
~ h o  ventrals extend j list over tho vent. Pectorals not quite roaching vent. Scales ctenoid, 
5-43-11. Color in  spirits, above axis of body, dark olive; below, yellowish. Top of liead 
black. Ventral8 also dusky, with lighter margins. 
The pectorals arc whitish. D. X, 10 or 11 ; A. III. 10. 

44. Umbra limi (Kirtland). Mud Ninnow.  

45. Lucius vernliculatus (Le Sucur). 

47. Anguilla chrysypa Rafiucsque. Eel.  

48. Labidesthes sicculus Cope. 

Pirate P e d & .  
' 

Calico Bass. Common in all tlic waters of Eel River basin. 

Generally found associated with the calico bass. 

None were found in  the lulres. 

56. Lepomis megalotis (Rafinesque). Long-ear.ed Suti$sl~. 

Soft portion of dorsal slightly higher than spinous dorsal. 

. 

The membranes of vertical fins dusky. 
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58. Lepomis heros (Baird & Girard). Canght by me nowhere except in  Round Lnke, whcre i t  is 
Head, 39; depth, 22; snout, 39; 

Four ~ O W S  of scales 
Pcctorals as Ioug or longer than 

Color, Guslry olivc, silvery beneath, 110 wavy lincs on 
Scales 011 lateral liue nbout 37. 

59. Lepomis gibbosus (Liunmns). Commou in all the lakes except 1.Iull Lake. 

60. Micropterus dolomieu LaeOpBdo. StttuZl-wioufWcd Black Bass. Common iu flowing m:tter 
The largest specimen obscrred by me 

It weighed 4 

Very common in all the lakes, 
I t  wns also taken in Eel 1Ziver end 

~Niumcrons specimciis wore takeu in  Eo1 River 
Nolle were seen above Collamor. 

Oue of the most common of darters in the 

In all the streams, but nowhere com- 

From the l o ~ c r  course of Eel River, Paw-paw, 

Maug fine Rpecimeus were talcen on grassy bot,tom in Eel 
They \rere fonud uon~herc else. 

Noue wore seen in tho lakc's, but tthcy 
On some specimens frouiEel River, at Logunsport, the lateral 

This beautiful darter mns not telrcu by 1118, but 
numerous specimens were secured by Prof. B. W. Evermanu in Eel River, below the lowor 

69. Etheostoma camurum (Cope). Blae-brensted Darter. Soarco. 111 Eel liiver only at  points 
between South Whitlcy aiid Nortli Miuichester. Rend, 4; depth, 4a. D. SI, 13; A.  11, 8. 
Largest specimen taken, 2 inches long. 

70. Etheostoma flabellare Rafinesque. Found nowhere except iu Ice1 12iver between South Whitley 
and North Manchostcr. 

71. Iltheostoma caruleum Storm. Rainboio Ua?*lcr. Evergwhcre commou in tho streams. None 
were taken in tho  lakes. 

72. Etheostoma casruleum spsctabile (Agassix). 
73. Etheostoma eos (,Jordaa & Copeland). 

abuiidnn t in Round Lalre. 
long; ]lead, 4; depth, 46. 
me118 have two or throe sniall black Spots arreuged ver t ica l l~~ 011 b,we of caudal fin. 

and e few in Round Lake. Found nowhere else. 

ilowhere in tho streams oxcopt in tho upper courses of Eel aud Blue rivers. 

Eel River aiid i ts  larger tributaries. 

not scarce. 
eye, 4 to 4&. 
on cheeks. 
heed, extending past front of anal. 
cheeks, sides of body not spotted, and dorsal uot mottled. 
D. x, 11; A. 111, 10. 

Also common iu the dam at South Whit81ey; scarce in  the streams. 

tllroiighout Eel 1Ziver and its larger tribtitaries. 
fromi Eel Rivcr wa8 taken with hook and line in tho dam itt Pettysrillo. 
pounds. None mere talren iu  the lakes. 

where it is the most important game and food fish. 
some of its larger tributories. 

and all its tributaries from Collarnor t o  Logansport. 

streams. 

mon. 

Flowers, aud Twelve-milo creeks. None were seen abovo Ronnn. . 
River at Logansport, immediately above tho wagon bridge. 

are commou in all the strortms. 

Dorsal and ventral octtlines similarly ciirvcd. 

Largest dorsal spine 24 in length of l i e d  
0pcrcul:tr flap black, smaller th5U eye, edged with pale. 

Contnton S&ttfisb. 

. 

61. NTicropterue salmoides (LacOpEde). Largo-moutliod Black Bass. 

62. Etheostoma pellucidum Beird. 

63. Etheostoma iiigrum (1Zafinesqne). 

6%. Eltheostoma bleiinioides Rafinesquo. 

65. Etheostoma caprodes (Rafinesque). 

66. Etheostoma phoxocephalum Nelson. 

67. Etheostoma aspro (Cope & Jordan). 

Said Darter. 

Johnny Darter. 
Also found in  Cedar and Round hlCC8, but less co1n111ou. 

Green-sided Darter.  
None mere foilad iii tho lnlres. 

Hogfiah. 

Black-sided Darter. 

. spots flow together and form a solid darlc'band. 
68. Etheostoma evides (Jordan & Copeland). 

dam at LOgallSpO~t. S d Q S  55. 

Talrou in Little Weasaw Creek only. 
Sgeeimoiis WOPC taken from cach of tho lakes. Most 

The largest specinieu seen was 26 inches 
Some of tho 1:~1'gor specl- 

74. Etheostoma microperca Jordnu & Gilbert. Numorou~ specimens werc caiight in Blue Lnke, 

75- Perca flavescens (Mitotiill). BiiigeiE I'ciwIt; r e ~ o i o  ~ c v c l t .  Coiniiiou iu n11 tlie ~alres. F'ound 

76. Cottus bairdi Girard. Commou 011 cold, rocky bottonl throughout 

Nom from the  streams. 
11. VIII to  X, 7 to  11; A. 11, 7 or 8. 

Miller's T/t i d ) ;  Afu.QZc-jato. 
Also found in Weasaw Creels. 
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TIPPECANOE RIVER SYSTEM. 

The waters of this system were examined at the following places: 
1. Loon Lake.-This beautiful sheet of water is 0 miles northwest of Columbia 

City and lies partly in the counties of N7hitley and Noble. It has a length nortliwest 
and southeast of 14 miles and a width of lialfa niile, and i t  has a maximum depth of 
102 feet. The bottom is mostly snndy, its shores are low but clean, somewliat marshy 
a t  the north and soutli ends, arid covcrcd with water meeds. The water is very clear. 
It receives the maters of Old La1i.e and New Lake, sinall bodies of water lying about 
half a mile to  the southwest of it. The outlet of Loon Lake contributes to the liead 
waters of the Tippecanoe River. This lake was examined June 14. 

2. Big Lake lies 2 miles to tlie east of Loon Lake and wholly within Noble County. 
It is nearly circular and somewhat larger tliaii Loon Lake. It receives its waters from 
Crooked and Crane ithkes, which lie irninediately to tlie east of it. The outlet of Big 
Lake ,joins that of Loon Lake. 

3, Crooked Licke is n narrow body of water heving a length of about 13 iniles; its 
east end is not more thau one-fourth mile mest of Cedar aiid Shriner litlrcs, which were 
described under the Eel River system. The speciipens seen from this lake mere in the 
hands of fishermen. 

Loon Lake is a sumner 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. T h s e  lakes are well stocked with indigenous 
game and food fishes. 

Investigations on this lake were made June 16. 

FISHES OF THE TIPPECANOE RIVER SYSTEM. 

1. Lepisosteus osseus (Linnrous). 
2. Ameiurus nebulosus (Le Sncnr). 
3. Pimephales iiotatus (Rafinesque). 
4. Notropis Cayuga Meek. Loon Lake. Scarce. 
5. Notropis heterodoii Cope. 
6. Coregonus artedi sisco (Jordm).  Common in Crooked Lake; also found in the west end 

7.  Zygonectes notatus (Rafinesque). Top Vinnotu.  Abunclent in Loon andBiglakes. None from 

8. Lucius vermiculatus (Le Siieur). Glass  Pike. Many specimens from Loon and Big lakes. No 

9. Labideathee sicculus Cope. Ilroolc Silccrside; Smelt. Common in  Loon Lake. A single specimen 

Conmon Gar-pike. Common in all the lakes. 
Very abundant, especially in Loon Lake. 

Loon Lake :~nd Big Lake. Very common. 

Loou Lake. More abundant than N. cayuga. 
Cisco. 

of Big J ~ k c ,  bnt scarce. 

Crooked Lakc. 

doubt i t  iriliebits Crooked Lnkc also. 

from Big Lake. 
10. Pomoxis sparoides (Lnc6phde). Calico Bass. l~rorn Croolred Lake only. 
11. Chienobryttus gulosus (Cuvier & Valenciennes). A few spociniem from Loon end 

12. Lepomis pallidus (Mitchill). BZue-gi/Z; Blue 81ifi$s7i. From all the w:iters examined. Abun- 

13. Lepomis megalotis (Rsfinesqne). Long-eared SunjisB. A few small specilriens from Loon 

14. Lepomis gibbosus (Linnzcus). Common Sun$sh. Common in Loon Lake. Not taken by mc 

15. Micropterue salmoides (IJac6pDde). Lavge-mouthed BlacL Bass. Very ebnndailt in a11 tho 

16. Etheostoma caprodes (Rafineaqiie). Log Perch; lIog$87~. Many from Loon Lake, but none 

17. Perca flavescens (Mitohill). Ringed Perch; Feelloiu Pcwli.  Common in a11 these lakes. , 

Vurmoutli.  
Big lakes only. 

dant. 

Lake only. 

in the other lakes. 

lakes. 

from Big or Croolted lakes. 
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LIST O F  BATRACHIANS A N D  REPTILES OBSERVED I N  E E L  RIVER BASIN.  

BATRACHIANS. 

1. Necturus maculatus Itafiuesque. 

2. Amblystoma opacnm (Griivonhorst). 

3. Amblystoma iiiicrostoma (Cope). 
4. Bufo lentigiiiosns Sham. 
5.  Acris gryllus crepitaiis Baird. 
6. Hyla versicolor LC Conto. Tree Frog. At Coliiiiibia City. 
7. Raiia viresceiis Iblin. 
8. Rana clauiata Daudiu. 

9. Raiia catesbiana Shaw. 

.XMZ Pnppy  ; IliLter Dog. Kiinieroiis specimcus :LE talreii in 

Found near Co1iiiiibi:i City iiiitlor logs iu 

Aborlt ponds ncnr Coliinil~ia City. 

Eel aud 131iie rivers on tho hook mhilo lishiug for suclrers. 
Not coriiiiioii. 

dau1p \VOOdS. 
Small-moicllrcd Salntnnntlc~r. 

Cottmnn Toad.  
Cricket I h g .  Couinioii along tho stronnis :iud about tho lakes. 

Leopard lii.og. 
Green Frog. 

Bull B o g .  

Very common ;~loug the lakes :uld strcams. 
Also fouud along tho water courses, but  not so colulnou as 

Commcin i n  sliiggisli mators in tho lakes :nid streams. 
tho former. 

REPTILES. 

Bed-7,ellirtl ~ n a ~ e .  1. Storeria occipitomaculata (Starer). 
2. Eutaiiiia faireyi Baird Sr. Girard. 
3. Eutainia proxima (Say). 
4. Eutaiiiia sirtalis (Liiinmiis). Coiiwmn Gartar Snake. Everywhere coIuniou. 
5. Tropidonotus sipedon (Liiinmiis). Tynter Snake. Coininon along the  streams. Largest taken 

6. Bascaiiioii coiistrictor (Liuuieus). Blue Racer. A oonunou suake. 
7. Ophibolus doliatus triangulus (Boio). 
8. Sistrurus  cateiiatus (Rafiuouque). 

east of Coluiubia City. 
9. Amyda mutica (Le &our). 

River. 
10. Aspidonectes spinifer (LO Siieur). 

seeu in Eo1 Rirer. 
11. Chelydra serpeiitina (Linuzns). 
12. Aromochelys odoratus (Latreille). iWusk Tnrtlc. TiLken i n  Eel River. 
13. Malaclemniys geographicus (Le Sueur). iVap [rckVtlC.  

14. Chrysemys niargiiiata (Agassiz). 
'rho most conimon turtle. 

15. Chelopus gut ta tus  (Solineider). Speckled Toi*toiae. Found in Eel River. 

A t  Co1iiniI)ia City aucl CoIlamer. 
Iu the viciuity of Collainer. 

Mr. Galbroatli says it has boon talieu st Collamer. 

was 35 inches long. 

iWilk Snake; lTnnt+e Snake. Soen at Columbia City. 
Pmir ie  Iiattlesizakc. Mauy were killed last summer in fields 

,%vera1 8pocimous frolii the iuiddle colirso of Eel 

A few small speciIueus merc 

Leathe?. Turtle. 

Co?nnro?k SoJ't-ah?lled Turtle. 

Snapping Tnvt le .  Iii Eel and Blne rivers. 

Several suinll specimens from Eel River. 
Taken ia :~11 the lakes and stream. TPcstet*n Paiizfed Turtle. 

COLUMBIA CITY, Ivdiaiia, August 14, 169.3. 
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?.--NOTES ON T H E  FRESH-WATER ' FISHES OF WASHINGTON COUNTY, 
MAIN E. 

BY 1%'. C. ICENDALL. 

The following notes are the result of a brief iuvestigation of several lakes slid 
fresh-water streams in Washington County, Me., conducted principally in October, 
1893, mitli the assistaiice of Mr. 13. L. Hardin. The collectio~~s lnade do not ft~lly 
represeat the fish fmna of the region, as tlie time spent in the field mas very limited, 
the areas examined comparatively circumscribed, aud tlie facilities for collecting 
necessarily imperfect. The work cau therefore only be regarded as the initial step 
toward more thorough and esteiided operations in the future. 

A part of this region lias long been well lriiomn to sportsmen on account of the 
excellent opportunities i t  aEords for both 11 uii tiug and fishing, especially about the 
Grand Lalres. h i  some localities fishing is still carried on as :m industry, in a small 
Way, while in others, where this business was ouce conducted, i t  has beeu abaudoned. 
Alewives are cauglit iu ~ e n n y s  River, and three salmoii weirs are located in the salt. 
JV&r portion of the same stream. Pickerel fishing affords employment in winter for 
a few fishermen on Sclioodic River and Tomah St,i*earn. In the lower lakes of the 
Grand Lake system a few white inen mid Iiirliaus inake a business of fishing for white 
Perch and pickerel. Whitefish are caught in considerable numbers in the thorough- 
fare" at the upper end of western Graud Lake. The trout and laudlocked salmon in 
Graud Lake awl Grand Lake Stream afford unsurpassed angling. The salmon fishery 
of St. Croix River, once very important, has beeii almost entirely abandoned, tllough 
of late years it has shown slight improvement. The smaller fishes, though seemingly 
uninteresting from any other than a natural-history standpoint, are of cousiderable 
indirect economic importance. Those of the sucker and iniiinom families forni not only 
a Conspicuous itom in the food supply of the iuore important fishes, but in turn tliey 
feed upon their eggs and young, thus helping t o  nmintain the balance of nature by 
Preventing an uiidue increase of either. 

I n  this connection me may refer to tlie 1ickere1, the so-called enemy of nearly all 
Other fishes, succumbing only to the black bass, mid depending inainly upon the young 
of other fishes and frogs for its food, though young pickerel subsist t o  a gredt extent 
ul)O11 insects. If, througli their OWII greed or by other inedns, their food SUPPlY 
Withdrawn, pickorel gradually degenerate in size and ultimately practically disaiwear. 
Many instances in support of this fiict have been made known. Pickerel and black 

are certainly voracious and destructive fishes, but the writer questions whether 
have not to some extent beeu unjustly accused. It is doubtful if trout ever 

' 
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existed in large numbers in the waters of this county from which they are said tu- 
have beeu exterminated by pickerel; even i f  they did, it is probable that they had 
begun to diminish from other causes before pickerel were iutroduced to facilitate their 
destruction. Trout do not thrive in maters best suited to pickerel, while the latter 
species will not do well in the favorite habitat of the trout, and the nppeara~ice of an 
occasional pickerel in sucli places is no cause for alarm. Pickerel are lovers of quiet, 
muddy, weedy streams :ind lnlics. Trout prefer cool, running water, with little of 
such vegetation. Whenever pickerel have existed contemporaneously with the suialler 
fishes, such as chubs, minnows, etc., there I m  dilom, according to our experience, 
been any scarcihy of the latter. Tront, moreover, generally disappear from their 
former resorts far faster through linmen than through natural agencies. Excessive 
and destructive methods of‘ fishing, polIution of the waters, aud the destruction of 
forests are far more fatal to trout life than tlie natural enemies. 

Tho writer, however, does not wish i t  understood that he advocates the intro- 
duction of pickerel into such waters, for they would afford an additional factor of 
destructiou to those already in opera tion. Furthermore, it is well knomn 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-mater 
species which occasionally or periodically 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 lmown 
by the same name. The name L i  chub” is applied indiscriminately to the larger fishes 
of the family Cypritzidm; “young chubs” or ‘Lshiners’7 to the intermediate sizes, and 
(6 mirinies” to the young Cyprittidm and to the Cyprinodontidm. The catfish, Ameiurus 
nebzclosus, is kiiowri geiierally as “hornpout,” as also in some places the sticklebacks, 
Pyyosteus, Basterosteus, and Apdtes. Catostonus teres is commonly designated as 
‘ L  sucker.” Semotilus bullaris is widely known as r c  cliub;” but the adult Fwdtclus 
heteroclitua, in pbces along the coast, are likewise called  chub," arid the young of the 
same species riiinuy.” Salvelinus folttinalis is everywhere recognizecl by the names 
‘6 trout,” Salvelinus lzanaaycush is known as 
(6 togue,” ”lake trout,” or “salmon trout;” Sulino salcw sebago as laridlocked salmon 
and “salmon trout.” The brook trout, when large, also has sometimes been misrumed 
6‘ siil1non trout.” 

The local names given in connection with the scientific ones hi the lists accoin- 
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 iiame used in a neigh- 
boring locality has been inserted. 

brook trout,” and 6‘ speckled trout.” 

SnZmo salar is commonly known as “salmon” or “sea salmon.” 
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C‘atostonius t e w a .  Young, Sew. 
.h’otlopis wt egalo1)cc. 
~S’etirotiltia bldlaris. Youiig, S h .  
Notentigoit uo c/~rysoleuctra. Yoiiiig, fow.  
osate,.tfs 7 ) ~ ~ ~ a a ~ ,  FOW. 

Po  w . 
l h i i t l  u 1 uo (1 iaphaii it a,  Corninon. 
Liuius wtioulatus. Young, few. 
Lqmmis fiibDostta. Young, oorn~iio~i. 
iIfio*optwue do/omicic. Youug, two specimens. 
Perta p(lFL~celIll .  Yollllg, COII1IIIOU. 
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PENNAJIAQUAN RIVER. 

Near the lake, Penuninaquau River is shallow, rocky, and rapid. Farther down 
it is m o h  sluggish and boggy for the rcJmninder of its course, ancl abouiicls in the 
comnion fresh-water plants. It has three inilldams : one a t  Pembroke village, another 
about A half mile above, and :L third about 3 miles up. The last we did not have the 
opportunity of examining. Salt water makes its way nearly up to the lower dam. 
No artificial fishways have been constrticted, but wheii the water is sufficiently 
high fish can pass through some rude excavations hi the rocks at  the ends of the 
dams. 

Alewives are‘said, a t  one time, t o  have ruii up the river in abundance, but 
since then the numbers have greatly diminished. Mauy youiig ones, however, were 
seen coming down this season. Pickerel up t o  3 potuicls in weight are reported to be 
coiiimoii. 

A small brook enters at  Pembroke, in which trout are said to be caught, as well 
as.in the brackish water a t  its month. On October G several hauls of the !&foot 
seine were made in the river for about 1& miles above the second dam. The common 
water plants, such as cat-tails, lily ptds, pickerel veed, etc., were abundant, though 
dead a t  this time. Spiders, water bugs, insect larrE, and snails were exceedingly 
numerous among the grass and weeds. 

The temperature of the water \vas G8.60 F. 
The fish taken were Notemigonus chrysoleuczcs, very commoii j Lucius reticulatus, 

common ; Lepoinis gibbostss, cornn~oii ; Perca $avescens, commou. 
The abundant fresh-water plants, muddy bottoms, coves, ancl lagoons siipplied 

with pickerel weed and water lilies, afford an ideal home for pickerel. 
Boyden and Pennamaquau lakes also seein niore suited, iu their general charac- 

teristics, to such fishes as pickerel, chubs, suckers, and hornpouts, thau t:, trout, 
salmoil, or other species of like habits. 

Liert of l.’ishen obtained i n  Boydeli Lake and Pernanaaquan Lake and River. 

AmeiUTUR ncbulosiis (Le Sueur). ‘I Hornpout.” 
C‘atocrtonaus leres (Mitcliill). “Sucker.” 
Nofropis niegulops (Rafinesque). “ Red-finned 

Seniotilus bullaris (Refinesquo). Chub.” 
iVoteinigonu8 ~ k V ~ 8 o l o u c i & 8  (Mitchill). “Shiner.” 
Clupea mstivalis Mitchill. “Alewife.” * 
Osmeruo inordac (Mitchill). “Smelt.” 

Minnow.” 

fliinditlus d i a l h m u s  (Le Suour). “Fresh-water 

Lucius ~eticzclatns (Le Sueur). “Piokerul.” 
dnyui l la  clirysypa Rafinesque. “Eel.” 
Lepoinis yibboscis (Linnieus). “Sunfish.” 
Micropterue dolonaierc LncEpMe. ‘ I  Ulaclr Ba~s.” 
I’ei*cu jlacescens (Mitchill). 

Minnow.” 

‘‘ Yellow Perch.” 

* The specimens appear to be tho  young of Clupea mstiualis, agreeing mithhhis species ix tho black 
peritoneum. In the somewh:it larger eye and slightly higher dorsal fin, they differ, however, from 
the usual aspect of C. ceetivalin and approach Clupea paeudolaa~engue. 
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MEDDYBEMPS LAKE AND DENNYS RIVER. 

MEDDPBEXPS LAKE. 

On October 8, with the object of iiiaking :in estimiua tioii of Deiiiiys 12iver, we 
Went, with :I guide and ciiiioe, to BIccIdybemps, where soiiie fishirtg T V ~ S  done in BIecldy- 
beups Lnke, but with little success. This lake is iibou t 12 miles long aiid 5 or G iniles 
wide, of irregnlor shape, and  coritaiiis several small, wooded isleiids and oiie of fairly 
large size. a or tlie iiiost pert, so far as we coulc1 
deterulille, tlie shores and bottom are roclry, coniposecI of large aiicl small bowlders, 
with some graiiite ledges a,loug the shore. At  the lower elid the lake  ma^ shellow, 
but our visit w:ls iiiade ilnriiig tlie low-water seasoii, iiiarlrs oii tlio rocks indicating 
that at certain tiiiies tho depth beconies 4 or 6 feet greater. The water is cool and 
fairly clear, , Z U ~  in OLW jndgmeiit wonId aEorc1 ail admirable place for salmon, trout,, 
or togue, mere not black bass siid pickerel coninioii in the lake, there being, however, 
fewer piclrerel than blacli bass. The otlier fishes said to inhabit the lalie are white 
Perch (Llforoite a~~~ericaiza) ,  yellow perch, eels, smelts, alewives, chubs, and sucliers. 

At  the outlet of the lake is a, (lain about 20 feet long. The g:ttc, about G feet wide, 
Was closed, but is open, we mere told, most of the season. A fishway exists a t  0110 

elid of the dam, bat 110 water W:LS flowing tlirongh it a t  this time. A few rods below 
is 8 bridge, with ai1 aperture of about 20 feet, the latter being obstructed by a closely 
made slat fence, having a narrow gate opeiiing into a short sluiccma8y, vhich extends 
into a box about 7 feet long by 3 feet wide, provided with a wire.uetting end aiid 
bottom. This contrivance was used for catching eels, which are said to pursue th0 
Young alewives in great iiuinbers as they move clomii from the lake into the river. 
about  two dozen eels were in the trap at  the tiniu of our visit. A t  the end of a stone 
darn or wall, between tlie bridge and the other dam, stands an old mill, under which is 
another fishw:by into the lake. Above this is a broad, shallow, muddy pool iu  vliich 
the seiue was hauled, but without securing any fish. 

Several llauls were made along the west shore of the lake, with little success, as 
few suitable localities for seiuing could be found. About 2 miles from the dam, in B 

shallcw place, \Tit11 muddy bottom, coritainiiig rushes aiicl lily pads, two pickerel were 
taken, together wit11 soine iiiollusks (~Zaworbis) aiid insects. 

It has nu area of about 20,000 acres. 

DENNPS RIVEB. 

Dennys River, just  below tho dams and bridge, is about 25 feet wide, rocky, grav- 
elly, alii1 saindy, a ~ i d  coutuiiis ininiy old wttter-loggod slabs. Nine chubs, P to 11 inches 
loxlg., were takeit liere. This river flo~vs for about 20 miles from Meddybemps Lake to 
the village of Deiinysville, througli meaciow lanct auc~ low hills woocied with maple, 
low birches, etc., togetlier wvitli occnsioiial tracts of spruce, fir, pine, and harciwoo~t 
growths. Over :L great extout the couutry bears evilleiices of the destruction of its 

For about G miles i t  is dead water, contai~liiig luxuriant 
growths of a lg;~,  \vator grasses, weeds, water lilies, cut-tails, and iiiany other fresh- 
'Vater plants. Sollie places are very deep; others shallow. The bottom consists of 
mud and sand. Seiniiig was nearly impossible on accouiit of grass, weeds, allcl snags. 
Old Suiikeu slabs were found for over a iiiile below the mill. About l& miles below 
the lake a bank of sawdust, overgrown with flags :tiid rushes, occurs on an outward 

A t  every place along this tract 

by fire or other agency. 

of the river bank. Pickerel were seen here. 
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of dead water, where i t  was practicable to use the seine, hauls were made. Pickerel, 
measuring from G to lG iuches long, were common. The young ouos --ere frequently 
observed rising to insects and leaves which had fallen into the water. One dead chub 
vas  taken. About 4 miles below Meddybemps the river is about 30 yards wide, the 
temperature of the water being 55.50 I?. on October 9. 

A t  the first quick mater, about G niiles below Illetldybemps, a school of young 
alewives was seeu, but iioue were secured. Prom this place frequent rips and rapids 
occur in the river aloug the remainder of its course. Tliey are fro& a few yards to a 
mile in length, with iiitervenirig reaches of quiet water i l l  which water plants grow 
profusely. Trout are said to be comnion in all these rips. Frequent unsuccessful 
trials were iiiade mitli hook aiid line, using minnows and worms as bait. The seine 
also was used in suitable places, but with no success until about 12 miles below Meddy- 
bemps. The last G miles were, for the most part, unsuitable, the water being deep, 
with abrupt banks or very swift currents. On October 10, about G miles above Dennys- 
ville by river, :I few young pickerel were obtained from among veeds and lily pads, 
where the bottom vas boggy, and young chubs and red-finned minnows were taken 
.on clay bottom with short grass aut1 shallow water. Clark Rips are located about 54 
miles above Dennysville, a t  the foot of a long stretch of smooth, deep water. Over 
these rips tlie mater flows with considerable force, forming deep pools and eddies with 
gravelly bottoiiis behind large bowlders. In  oiie of these eddies we succeeded with 
some dificulty in making a haul of the seine. Three specimens of trout were 
obtained, two of which were females about 10 inches long, with well-advanced but still 
immature ovaries; the other was about G inches long. The stomach of one contaiued 
ayoung alewife; the other caddis worms. Two young chubs were taken. The tem- 
perature of the water here was 500 I?. 

About a mile below Clark Rips, on Starters Rips, fine gravelly bottom, 1 young 
salmon, 4 iuches long, ant1 1 red-finned minnow were obtaiiwd. A t  the entrance ofa  
narrow arm of the river,which makes offa sliorl distance below this place and rejoins 
the river somewliat farther down, there is a deep pool, with iiiuddy bottom, lily pads, 
and boggy shore, froin mhicli numerous specimens of suckers, red-finned minnows, 
chubs, and a few young alewives, 24 to 38 inches long, were taken. Near the lower end 
of Starters Rips, in i~ pool of o rivulet branching from the main cliaiiiiel through a 
gravel bed left dry by tlie low water of this seasou, we took many speciuieiis of suck- 
ers, red-finned miniiows, black-nosed dace, and chubs. A t  the foot of Starters Rips, 
in about 2& feet of swift water, fine gravel bottom, 1 gravid feuiale trout, about 13 
inches long, and 1 young chub mere caught, tlie former being liberated a t  once. 

About 2 miles above Dennysville, in a sinall cove full of wbter plants, 6 pickerel, 
4 to 12 iuchcs long, mere obtaiued, together with larval iusects, water bugs, suails, 
etc. The teinpersture of the water \vas found to be 64.50 F. Just  below here a jam 
of logs, nbou t 200 yiirds long, was encouutered, preventing further firogress in the 
cauoe. Below this there were short rips aucl aiiother small jam of logs. The rest of 
the river is couipamtively smooth, with occasiono! bowlders ill sliullom water, until 
it reaches the Inillpond. Below tlie inill tho water again becomes rapid, :ind this char- 
acter obtsios clowii t o  the salt water at Doiinysville. The pond is about a half milo 
long arid from 75 to 400 yards in width. We were informed that pickerel, liornpouts, 
“roach” or (Leponzis gibbosus), alii1 eels occur there. Large eels oro mid 
at times to be abuuclarit in the river, following the young alewives down. 
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The upper 6 niiles of Dennys River seeins to  be particularly adapted to pickerel; 
the relnainder of the river is snicl to  be, and ought to be, a fine trout stream. Tlie 
gravel bottoms afford excellent spa~~.nii~g-grouiids for both salmon aiid trout. Starters 
Itips are reputed to be the favorite spa~~~iiiiig-grouiicil OS saln~o~i. Alewives find their 
Proper spawninggrouncl in the lake, and perhaps in the upper part of tlie rirer. The 
rips and rapicls are always tlie favorite hnunts of trout in the spriiig and summer, and 
they often congrcgato a t  tlie mouths of spriiig brooks, where insects and other .trout 
food are likely to be washed iu. 

Fish have access t o  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 8s into the mill pond a t  Dennysville. How much havoc they u ~ a y  have wrought 
alnoug the trout and snialler fishes is l~a rd  to  say, but the trout are still plentiful, and 
111 certain localities there seciiis to be no dearth of  sinallor and Iess ilnportaiit fishes. 
The reported clecrease of pickerel in Meddybemps Lake may possibly be due to t h e  
Preserice of black bass. 

A t  Deiiiiysville Mr. Benjamin Lincoln, a ~~roininent resident, gave us some inter- 
esting and iiistructivo iiiformatiou regarding the fishes of the locality. He said that, 
in the early history of tlie town, saliilou were p~entiful in the river, but were smaller 
and of different s1i;Lpe tliaii a t  present, having inore of a “mackerel shape,” a n d  not 
going beyond 12 pounds in weight. 111 1845 a, water mill was built a mile above the 
Present oiie. NO fishway was placed in the daiii, so that the migratioii of salmon, 
shad, anti alewives up tlie river was interrupted, and thosc species were rillable to 
reitch their spamiiiiig-grounds. Shad mere once abunrlant in the Macliias, Pembrolre, 
and Dennys rivers, but a t  present only an occasional one is observed in auy o f  those 
Rtreams. A single specimen I T ~ S  talcen at ~eiiuysville this seasoii. ~ ~ e w i v e s  as well 

8alino11, however, are now increasing in abundance. In  1SBS the above-mentioned 
mill and dam were destroyed by fire, wid tlie passage of fish again made possible. 
Salmon and alewives resumed their migmtiolis to soiiie extent, vitli a little increase 

The lower mill, built by Mr. Lincoln’s grniiclfather, caused 110 

obstruction jn the river, as a t  one end o i  the daiii a good natiiral fislmnray wits left, 
it  still exists, somewhat improved. 
In 1874 Mr. Lincoln began the planting of young salmon in tlie river, a work which 

he continued every seas011 until 1890, obtaining his supplies of eggs from the State or u. 8. Fish Coinmission and hatching them a t  his own expense. At  the latter date, 
lle discoiitiiiuecl this commendable undertalriug, the iiidefatigable poaching 

carried on by soiiie of %lie residents along the stroein tciidiiig to defeat his efforts. 
I‘r. Lincoln estiiiiates that about 250,000 young salmon have beeii deposited hi the 
river. The old riiii of mackerel-shaped” salmon has disappeared aucl larger and 
Proportio~lately deeper fish (6‘ true renobscot sahnon”), attaining as great n weight C ~ S  

33 Pounds, liave twlreii tlleir place. The quaiitity of fish has also greatly increased. 
Aecordiiig to  Mr. Lincoln there are two runs of salmon in Dennys River every sea- 

‘On, one from May 15 to  Ju ly  30, or thereabouts, aiid the other fioni October l until 
The 

‘1)awuing s eaS0l.l is in Novewber, and hooked-nosed individiisls are foulid only at 
that tinlo, 

year to  year. 

Appnreiitly o~rly few males aro fouiid with the suinlner run. 

J. C. B. 1894-4 
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Salmon have been seeii spawning a short dist.auce up the river from Deunysville 
and thetice all Aoug in suitable pltkces to above Starters ltips. It is Mr. Liucoln7s 
opinion tliat the destruction of the forest by the Saxeby gale, 011 September 4, 18139, 
aiid subsequently by fire, has been iqjurious to the rne1f:~re of tlie rsdmon, as the 
stream is iiow less protected from cold aiicl in soine places it freezes to the bottom, 
killiiig eggs and young. - Alewives have again become abuudant, but the 6‘  bluebacks,77 which were cleeper, 
proportionately shorter, mid fatter fish, ;hiid once cotii~iion, are no longer fomid. Ale- 
wives run upstremi duriitg May arid June and after a few months the young, about 
2 inclies loiig, are seen coming clomri in abundance. They coutiuue to descend until 
late in the season, after tlie ice has formed. Soiiie do not get down uiitil Rpring, wlieu 
they are about 5 or 6 iuclies long. This species spawiis in the dead mater. 

On the moriiing of October 7 Mr. Liucolu opened the  gate in the fishway a t  his 
inilltlam iu Derinysville. Thousarids of young alewives were seen passing ciow~i tail 
first until they reechcd the turbulent water below, where they were tossed about until 
they found quiet water i t i  the eddies arid pools among the rocks. Several speciinens 
were caught in our hatids and were identified as Clupea mstivalis. 

At tlie tiiiie the old upper inill was in existence the proprietor, being told that 
piclrerel were fine edible and gamy fish, introduced some into his mill pond. They 
multiplied greatly, practically esterrninati~ig most of the other species, leaving only 
“roach 77 atid liortipouts.” Mr. Linoolri thought that the pickerel mere brought from 
Massachusetts. 

Cathatice Lake is about 2 miles lotig and 14 iniles wide, situated asbout 8 miles 
northwest of Dennysville, on the bountlary line of Charlotte arid Cooper townships. 
It is a deep, clear, cool body of water, contai~iing an abnndaiice of brook trout ranging 
in size up to as high as 4 pounds. Laudlocked salmon are also common, having 
been introduced there son18 years ago. They do not attain 3 greater weight than 5 
pounds. 

The Cathawe River takes its rise in  this I&e and joiris Deunys Xivor about l+ 
miles above Deuuysville. I t  is a rocky st,reaui, smaller atid niore turbulerit thau 
Denuys Biver. Brook trout are abuudaut, especially at its upper course. 

They are uow held in ill repute. 

Li8t of I7~slle8 obtained in  eddyb be in pa, Lake and Denny8 h?iver. 

Cutoatonzus lore8 (Mitchill). “ 

Notropis ntcgalops (Rafinosqae). ‘( Red-finned Min- 

Rhinichthys at~*onuaus (Mitchill). (‘Black-nosed 

Seni otiltr s bnllnris (Ra finus qnc). 
Cltcpeu cestivalis Mitchill. “Alewifc.” 

now.” 

Dace.>’ 
‘ ‘ Chub .?’ 

S u h o  8alar Linwaiis. “Siilmon.” 
Salvalinue fonlinalis (~Mitchill). Trout, Brook 

Trout, Rpeckled Trout. 
L u ~ i n ~ .  wtiorluttrs (Lo Suenr). 
Pewa $ C ~ V ~ E : B C ~ W ~  (Mitchill). “Perch,” ‘ I  Yellow 

‘( fickorcl.” 

Perch.” 

* Many sniall Cypin idm were olmrved by UH snioug the log8 at tlie lower eud of the pond. Tho 
“roach11 was ascortainud to be Leponbis gibbosus. 
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T H E  W E S T E R N  G R A N D  LAKE SYSTEM. 

The Western Grand Lake System is the source of tlie West Branch of the Bt. Crois 
Or 8choodic Biver. This system of rivers and lakes is about 50 miles long, through 
the Sclioodic River, Leweys, Long, Big, Grand, Pocompus, ;ind Sysladobsis lnlres, 
with their connecting streams and thoroughfares; with a few short portages nu alniost 
continuous canoe passage can be iiimde froni.l’riiicetoii, a t  the foot of Leweys Lake, 
to  P;Lssa,dumkeag, on the Penobscot niver, a distance of over Sb miles. 

Grand Lttke, the largest of the chaiii, is about 12 ~niles long anti in the widest place 
6 miles broad. At its western encl it receives, through “The Thoroughfare,’7 tlie w:Lter 
of five or six sinall lakes lying to t h e  northwarc1, in the towns of Ciwroll and Rossuth, 
and iu tomiisliips 6 and G .  Other couuectiug lakes are Pocompus, Sysladobsissis, ’ 
SYsladobsis a t  the west, and Wabawsoos a t  the southwest. These tributary ivacers 
are said to be similar in their main characteristics to Graucl Lake. Sysladobsis is tllic 
largest, bsing soinemhat over 15 miles long, but it- is narrow. It coutains landlocked 
salmon and togue, but neither is a t  a11 abundant. Other fishes, such as suckers, 
chubs, pickerel, white peroh, etc., are also present. 

Grand Lake is deep in sonic ~IBCCS,  having a depth of fully 20 fathoms, and its 
maters nre clear aud cool. The bottom and shores are coinposed of various-sized 
bomlders; there is little sand or grass, or i n  fact any character of bottom attractive to 
Pickerel or other fish loving sluggish dater. L:indlockecl salmon are plentiful, tlio 
adults ranging in weight from 1s t o  6 pounds. Togue (SnZueZinzm ?ztrwaycush) reaching 
a Weight of 30 pouncls are con~~non. Brook trout up to 2 poiurds are abundant in the 
lakes, while the small tributary streams and brooks are well supplied with sinallcr 
individuals. A species of whitefish (Coregoiws labradoricus), which is caught in gill 
uet8 after Noveinber 1, appears in “The Tliorouglifare” at  that) se:mon to spnmii. This 
thOroug11fc%re, situated a t  tlie head of Urand Lake, is about the only place where this 
fish is caught in quantities. None was obtitincd by us. 

Grand Lake Stream is a rapid, rocky stream, with ~iumerous gravelly pools. It 
Over most of i ts  

Course the current is quite s\vift aud two conside~able rapids exist; one (called Great 
palls) is about a hltlf mile, the other (Little Falls) about 2 miles below the dam a t  
Grand Lake. The remaining distalice of half a inile has a sniootli gravel bottom, 
which might afford spa\vning-becls for such fish as resort to tha’t character of ground; 
but it is said few lalidlocked sallnon are ever seen tliere. Just  below the dam, at 
the foot of Grand Lake, is a deep pool with gravel bottom, and from this eXtCUd 

At the 
si& OB the rips are eddies and pools with sand and silt bottoms. Many landlocked 
Balmon were see11 spawning in the pool and beneath tlie bridge a short distalice below. 
9 calla], whicli serves as a, sluicejvay to the taunery, wliere landloc~cec~ ssliiion area 

A few landlocked salmon 
were seen in the tannery end of the canal. 0 1 1  the rips and in tlie eddies YOUII$ 

landlocked salmon, fro111 3 $0 5 or G inches long, mere very coiniiioi1. 
The following fishes ivere hilreii with tlie seiueri ti  the above places on October 19 : 

about 24 iniles long, and connects Grand Lake with Big Lake. 

rips, gradually deepening uii til t h y  reach the swift curre11 t below. 

said t o  spawn, connects the 1:ilre with the stream. 

Catostonllbs taros. Young ; very coininon. Rlr i i i io l t tky~ atyouasus. Common. 
Notropis megalops. Abundant. 1 Seuiotitus bullavis. Young; common. 
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.A70tvopia ntegalops. TWO inches long; common. 

SenLotiZcts bullavis. A fom small Rprcimcus. 
.Rlli?iicldhy8 atronasua. Com~uon. 

L U C i U a  YCtiCfkZatlk8. SlIldl; C0111U1011. 

tnkcn in tho stream above. 
P U l l d U l U a  di~2,hU9llk8. F0W. 

Pggosteus puiigitius. ('Pinfish; " few. 
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Huntley Brook is 10 or 18 iiiilcs long; it rises in Waite plantation aiid flows 
south into Leweys Lalie. A t  the nionth it is abont 50 feet wide a n d  not very cleep. The 
bottoiu is cove re(^ wit11 a cIee1) se(1imc;tit of tlcc*:tyecl wood. TIIC sliores are boggy: with 
sm1ll floatiitg islands. This spot. we \wrc toltl, is a favorite fi~li i~~g-pli~co in the 
the proper seasoii for white perch :~nd  chubs. Trout are said to  be plentiful s i i c l  of 
.large size wcll up the brook, beiiig first cauglit~about 4 iiiiles froni the month. A t  tlie 
lllouth of the strenui, 011 October 17, yoiuig golden sliiiiers (Notemi(gontes cluysolc?ictcs) 
mere seined in large numbers; chubs ( ,Sci)toti lus btrllcrvis) of sinall size and sunfish 
(Lepoebis gibbosus) were abimdi~ii t. A few yellow perch (L’ercn $61 uescens) were also 
taken. 

L i s t  of E’&hes tflketi i l l  the TJi.stc.rti GtYltltl LUl<C S!/Stt’tIl. 



5 4  BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

MAIN ST. CROIX RIVER. 

On October 23 we seined in St. Croix Siver, about 2 miles above Baring. The 
bottoiii was composed of soft clay, silt, and c‘eelgrass.7’ In several hauls in different 
localities we took Notropis ?aeplops (1 specimen), tho young of Seinotilus bzcllnris 
(numerous specimens), a. few young Lucius rcticzclutus, 7 to 10 iiiches long, and a great 
many mater bugs, iusect larva, Planor6is, etc. ‘Here the river was full of logs. 

About half a mile below Bariiig. on the New Bruriswick side, the river runs through 
meadows in which s1na.11, shallow, muddy tributary streams, or creeks are comnio~i. 
Tho river :bnd creeks are filled with R profuse growth of the long river grass. From 
a l e  of these small streailis we obtained the young of SemotiEzss bulluris (common) and 
Noteiiaigonus chrysoleucus (common), L e p o ~ ~ i s  gibbosus (I& to 3 inches long, common), 
Lucius reticulatus (12 to 13 inches), and a great abundance of insects and l a r v a  

Maguerrowoclc Stream, iiear Ualais, 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 c‘oniinon. About a quarter of a mile from St. Croix River, 
aniong grass and lily pads, me took Ameiurus iaebulosus (a few about 3 inches long); 
i’t-oteinigonus chrysoleucus (few, 3 iuches long) ; Lucizcs reticulutus (few, young) ; Lepomis 
gibboszis (young, common, about 3 inches long). 

’ 

List of Fishes obtained in  St. Croix Iiiver a7id i t s  Tvibutaries. 

Ameiurtis mbulosus (Le Sucur). 
Catostqnius t w o  (Mitchill). l i  Suclrcr.” 
A70tropis ~negulops (Mitohill). “Red-fiiincil Min- 

Setnotilua biillarie (Rafincsqiie). Chub.” 

i i  Hornpoiit.” 

now.” 

h’o/en~igonus chrysoleucus (Mitchill). Shiner.” 
Liioitts reticula!ua (Le Sueur). “Pickerel.” 
Lepomis gibboaiis (Linn:eus). “Sunfish.” 
Po-cn jlaaesoens (Mitchill). Yellow Perch.” 

L I S T  O F  THE F R E S H - W A T E R  F I S H E S  O F  WASHZNGTON COUNTY, MAINE, 

This list includes, hesides the fishes collected by us, all other species known to 
inhabit the region. Fartlier investigation would iuidoub tedly sdd to the list. 
Andi i rus  ircbuloeus (Lo Sucur). 
6‘utostomt4s teres (Mitchill), Ii(Sncker.” 
Notropis megalops (IZafinesqnc). i i  Red-finned 

Rhinichtkp  afronasus (&fitchill). “Slack-nosed 

Sciitotilu8 bullaris (liafincsque). Chub.” 

Cltipea pseiidoharerqt~s Wilson. ‘iAlcwifc.” 
Clicpca c o s t i r d i a  Mitchill. “ Alewife.” 
Clupea sapidissinia Wilson. “Shad.” 
Osnierus mordux (Nitchill). I ‘  Smelt.” 
Coregoir us labradoricue llichardson. iiWhitefish.” 
G na terosteus aculeat us Li iini~iis. li  Thornback.” 
~ ~ p 0 7 i l i S  gibbosus (Linnmus). Sunfish,” Female 

.AZicrop/erus dolomieu LacbpBde. I .  Small-mouthed 

‘ I  I-Iornpout.” 

Minnow. 

Dace.” 

~ O f ~ t l k i ~ O l l i l 8  C h ? ’ ~ 8 0 l C U C t l 8  (Mitchill). "shiner." 

Perch.” 

Black Bass,” “Black Bass.” 

Perca jluueecens (Mitchill). ii Perch,” “Yellow 

Noronc amcricana (Gmelin). I ‘  White Perch.” 
Salnio salai- Liunwus. I‘ Salmon,” See Salmon.” 
Salnto salar sebago Gir ard. i i  Landlocked Salmon,” 

Salvelinus ~tamaycush (Wnlbaum). I i  Togue,7J 

Salroliuus foiitiiinlia (Mitchill). 4iTrout,” “Brook 

Fmtdiilzcs keteroclitus (Linnrcus). ‘I Salt-water 

A i n d ~ t l u x  diUpkUntk8 (Lo aneur). “Fresh-water 

Luoiuswficulalus (Lo Sueur.) 
ditguilla cArysypu 1Zafinesque. iiEel.” 
Pygosteua pungilius (Linnmis). Pinfish.” 

Porch . ’’ 

Salmon Trout.” 

Lakc Trout,” (( Salmon Trout.” 

Trout,” Speckled Trout.” 

Minnow.” 

Minnow.” 
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EVARRA E I G E N M A N N I ,  gen. et sp. nov. NexicoCity, Nexico. CHIROSTOMA JORDANI,  sp. nov. XexicoCity, Mexico. 



8.-REPORT ON A COLLECTION OF FISHES FROM THE RIVERS OF 
CENTRAL AND NOKTHERN MEXICO. 

BY ALBERT J. WOOLMAN. 

In the summer of 1891 the writer mas a member of a party which, under the 
directioii of' Dr. J. T. Scovell, of Terre Haute, Iiid., traversed the northeastern aiid 
central parts of Mexico for the purpose of malriug certain st'udies of  Mount Orizaba. 
With the assistance of Mr. Ulysses 0. Cox, of' Manliato, Minn., collections of fishes 
were made in the mouutaiii streams a t  intervals between Ei Paso, Tex., and Orizaba, 
Mexico. A list of the species obtaiiied and notes ou tho same are given in the 
l~resent paper. 

Iu mountainous regions the number of species of fishes is small, and this is 
especially true in Mexico, where tho streams are short, their basins isolated, and the 
voluiiie of water varying greatly from one season to  another. The present collection 
contains twenty-four species of fishes, and, altliongli small, i t  is of unusual interest, 
as six of the species obtained and one genus .were iiew to science. As the entire col- 
lection was made in the headwaters of the streams all the forms obtained are strictly 
fresh-water species. 

Of those taken south of the Rio 
Qrande, nearly 50 per ceut are Cyprinidm and 30 per cent Cyprilzodolzfidm, while the 
remaining 20 per ceut arc divided omong fire other fauiilies; the Percidw have two 
representatives in ' the genus ldtheostonza, the ouly spiny-rayed fishes obtained; the 
Catostomidw, fiiluridm, Characinidm, and Aflwinidn.  arc each represented by a single 
species. 

A notable feature of the fishes of this region is tlie uuiformity in tho teeth of the 
Cpprinida., tlie deiital formula in  almost every case beiiig 0, 4-4, 0. The scales of 
Nexican species are, as a rule, smaller than those of the related species tttlreii fitither 
north. Variability and richness of color are also inore pronounced. 

The writer is indebted to Dr. David S. Jordan, president of Leland Stanford 
Junior University, and Dr. Carl H. Eigeumann, professor of geology, University of 
Indiima, for assistance and suggestions ill tlie preparation of this paper. Duplicate 
specimens of the species obtained arc deposited in the U. S. National Museum, at 
~ a s h i u g t o u ,  D. C., in  the iiiuseuins of Lolaiid Stauford Juiiior University and tlie 
Indialla University, and iu the British Museum, London, England. 

Seven families are represeiited in the collection. 

65 
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CLASSIFIED LIST O F  THE SPECIES OBTAINED. 

Order Nematognathi. 
Family Si1uritl:e. 

Ictalurus pnnctatus. ltio Ciraudc. 
Ameiuriis dugesi. Itio Lerma. 
Leptops olivaris. Rio Grande. 

Order E vcn togn a t  11 i . 
Family Catostomidrt?. 

Moxostoma congeRtum. Rio Grande. 
Moxostome austriniim. Rio Lernia. 

Notropis lutreusis. Rio Conchos. 
Notropis aztecns. City of Mexico. 
Notxopis ornatus. ltio Conchos. 
Notropis chihuahhua. Rio Concllos. 
Notropis orca. Ria Grailde. 
Lenciscus nigrcsccns. Itio Conchos. 
Campostoma ornatum. Rio Lerma; 

Couesirrs adustus. Rio Conchos. 
Hybopsis altus. Rio Lerme. 
Hybopsis mtivalis. Rio Grande. 
Pimcpliales promelas confertus. Rio 

Algansea dngcsi. Rio Lernia. 

Family Cyprinids. 

Rio Conchos. 

Con chos. 

Order Eventogunthi-Continued. 
Family CSpriuid:c-Continuecl. 

Evnrra eigenmanni. 

Hybognathus mchnops. Ilio Conchos. 

Tetragonopterusarg~ntatus. Rio Conchos. 

Canals, City of Mex- 
ico. 

Family Characinidm. 

Order Ilaplomi. 
Family Cypriiiodontidie. 

Gambusia nobilis. Rio Conchos. 
Gambusia infans. Rio Lerma. 
Pseudouiphophorus birnaculatus. Ori- 

Cyprinodon eximius. Rio Conchos. 
Cgpriuodon elcgans. Bio Conchos. 
Characodon variatus. Rio Lerma. 

zabn. 

Order Percesoces. 
Faniily Atherinidm. 

Chirostoma jordani. City of Mexico and 
Rio Lerma. 

Order Acanthopteri. 
Family Pcrcida. , 

Etheostoma microptcrus. Rio Conchos. 
* Etheostoma anstrale. Rio Conchos. 

RIO GRANDE A T  E L  P A S 0  DEL NORTE. 

The Rio Grande was examined above the waterworks at El Paso. A t  this place 
there is a, slirtllom ripplc, but the bed of the streem is so rocky that a seine is handled 
with difficulty. Comparatively few species mere tnlien, though the ripple vas quite 
thoroughly seined. Following is B list of the species obtained: 
1. Ictdurus puiictatus (Rafincsque). C l a m e l  Gal. Tierg :Lbl111dir11t j Lwenty or more specimens taken, 

2. Leptops olivaris (Rafinesqiie). I"Zalltend or Mud Cat. Not common ; only a fcm specimens tnkeu. 
3. Moxostoma congesturn (B;iird & Girard). Abundant. 
4. Notropie orca, sp. nov. Teeth 2,4-4,3, strongly 1ioolrccL Head, 4+; ilopth, 5 ;  eye, 4, small, slightly 

shorter than snoiit; I). I, 7 ;  A. I, 8; scales, 8-424. I3otly plump, little coxnprcssed, with 
broad back and bclly ; dorsal outline somewhat elevated; lieail bonvy, snout blunt, decurved; 
mouth subinfcrior, little oblique, lowcr j aw slightly incliidcil; maxillary scarcely roaching 
verticai of pupil; top of head unusually high aiitl trezlsversely rounded, so tha t  the  eyc is 
as mar t o  tlie lower as to  tho  upper profile of t h o  licad. Intcrorbital spaco very wide and 
very coiives, equal to  tlie distance from t ip  of snout to  pnpil. Fins luoclernte; origin of 
dorsal :L little ncarer snout than basc of caudal, silightlg behind illsortion of mntrals ; dorsel 
high, €itleato, i ts  first rays longest, in  lcngtli o f  head, its last rays less than half longth 
of first; anal not so high, its lougest rays 13 iii head and  about twicc :is long as it8 last ray; 
margin concave; pectorals slightly falcate, almost reaching ventral-, 13 i n  head; ventrals 
short, 2 in head, not reaching vent; caudal very docply forked, tho middle rays 29 in longcst 
latcral ones, which are as long as liead. Scales rather largo, thin ; lateral liuc somcwhat 
decnrvcd. Color, in spirits, palc; sides with a broad silvery band, as broad as length of 
snout, bordered above by a narrow plnmbeous linc ; back sparsely coverod with fino dark 
punctulations, mcdi:tu linc of back with a faint plumbcous bend ; top of head darkish, rest 
ofheadsilvery; undcr parts pale; fins palc. Length,  33 inches. Rio Grautlu, a t  El P;~so, Tex. 

Typical examplo; the species wa8 origilially described from the 
Rio Grando basin. 

averaging 10 inches in length. 

5. Hybopsis iestivalis (Girard.) 
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The river bed of tlie Rio de 10s Coiichos, a t  Chihuahua, is more than half a mile in 
width, with I I I I I ~ ~ ~ O U S  smid bars and clepressions. It is, Iiowever, very little iiiore than 
B bed, owing to tlw dniost total lack of r:tiiifall in this region throughout the year. 
Hcnce, the mater in this large river bed is reduced to a very diminutivo stream, which 
is brought Doni the mountains, 10 iiiilcs distant, by an aqueduct, to  supply the city. 
About A mile below the city the stre:im is dammed, in order to mako the water avail- 
able for irrigation. Here on oiie side the bank is high mid rocky, and the water 
entirely too deep for sciniiig. Tlie other shore is composed of a saiitl bank that slopes 
very graclually to the deeper water, aiid is easily acc!essible. The bed of tho river is 
covered with several iiiclies of ~ n n d ;  and, in the more shallow places, is thiclrly over- 
grown with waterweeds mil other vegetation. The niore quiet waters swarm with 
small fishes, which, for the most part, belong to tlie family Cypinida.. A t  the upper 
end of the pond, caused from darnming the waters, is a clear, shallow ripple, from which 
a iiuinber of clarters aiicl t q o  or t h e e  species of Cypri)zodo?~didm were taken. The fol- 
lomii~g species were collected froin this stream : 
1. Canipostoma ornatum Giraril. This W:IS oiie of the most abuiidnnt spccics in this locality. The 

adults diffcr bu t  little in  color iuitl geuerrtl shape from Cnnrpocrfonia aiconmlrrt)~; the sides, and 
espccially the caiiilal peduncle, were luarlccil with wnttereil tlnrk spots ; &irk hiiincral bar 
preseiit; orbit siiinll aiid rouiidcd. Ileac1 in lcugth, 4 ;  depth in length, 43.; eye in head, 
5+. Fonr speciniciis of an nverage riizo measured as fiilloms : 

2. Pimephales pronielas confertus (Girarcl). Two spcciniens trikcii ; ouc a \-cry large m i l o  with 
very bright colors, I)lack with two  blond light crossbands; pcctornl fins whitc, except the 
black outnr cilgc, which is followed by a liarrow, sliarply defined streak of silver. Lateral 
liuo complete. 

Body modcr:%tely clovntcd, coiiiprossed; tho b i ~ &  :I little clornted, 
the anterior profile soniewhat coiircs; snout rather long, slightly pointed, 3.g in liencl; 
mouth low, teriniiial oblique, the jaws siibcqii:il, the iiiasillary opposite tlie posterior iiostril; 
barbel ~ n n l l ,  flattish ; cyc iiioilerate, 3% t o  4 in head; preorbital broad; intororbital space 
brotid; scales small ; thosc beforc dorsal nnd on belly smallcr ; latcral liiio tlecnrvcil. Dorsal 
ins~~rtccln little boliind ventrnls, high aiidpoiutod; lowcr fiiis short, thcpcctor:rlsiiot ro:iching 
rcnttrnla, tlic latter to vent. Olirnoeous, diislry above, sides silver$ ; a ~in r row phunbcous 
ltitcrnl I)niiil critling in tho yoiiiig i.ii D siunll bliiclt caudal spot, obsolctu in t h o  ctdult; fius all 
plniii. Scalcs, 13-58-8, 27 bcforo (1ors:il; tceth, 2,4442. 
Length, 102 miu. Three s~ierimeiis werc talicu iii tho ltio de 10s Conchos a t  C1iilin;ihna. 
Tlic siuallcst, 65 111111. loiig, is iriorc silrery aiid with the back somcwliat arclicd; the barbel 
prop~rt~ionally initch loiigor tind tho black caudal &pot distinct. It is probably, 1iomcvor, 
of tho saino ~pecjm as the others. 

(Tigonrn wigrcsccls, Z’igomn pulclwn, :iud Tigoma pulchclla Girard, 
Proc. h a d .  Nat. Sci. l’liil:~, ~ 1 1 1 ,  185G, 207; Clii~oslotr~trspnirdorn and Gi ln  gula Cope.) 

Body clongatc; heail long, conical ; iuouth Itirgo, torniiiial, slightly oblique j back 
slightly arched, shoiildors heavy ; dorsal well behind ventral ; anterior par t  of dorsal mid- 

8. Couesius adustus sp. iiov. 

IIc:id, .it; depth, 48; D. 8 ;  A. 7. 

4. Leuciscas nigrescens (Girard). 
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way between snout and fork of caudal; veiitralr, niidws~y between snout and base of caudal; 
lateral liiio decurved, parallel with line of belly, and followed sibout 1 mm. above by a 
narrow dark lateral stripe that  ends in :L dark caudal spot. Teeth, 1, 4-4, 1 in one specimen 
examined, but this species is said to have a very \-arinble clentitiou. 

5. Notropis ornatus (Girard). Abundant. Body very deep; head short mid bluut; mouth terminal, 
slightly oblique; snout profusely tubercled; scales luiirh deeper th:m loag, rery inuch :is 
in n’otropis co~nzktus;  color smoky brown above, shading to lighter below lateral line; 
body with a distinct lateral stripe froin the upper posterior inargiii of the oprrcle t o  the 
cautliil; this is often faint or eveii obliternted on the anterior par t  of the body, but always 
distinct ou the caudal peduncle. The body is barred with eight or trii dark vertical bars 
tha t  extend from iiear tho upper part of tlie body to  below the lateral line. The fins are all 
dusky; dorsal, anal. and caudal, c:wh with a d w k  bar iiem tlie outer inurgiii; fills short; 
the base of the dorsal about one-half length of hcacl; longest rays, from snout to  opercle, 
little longer than tho ray8 of the anal. Insertion of first rays of dorsal midway between 
anterior orbit and base of caiirlal, slightly bchiud ventmls, which are about inidway 
between base of caudal and snout. The me;isureluents of six adult specimens were: 

mm. 
20 
20- 
20- 
21 
20 

37 
37 
38 
38 
37 
38 

6. Notropis lutrensis (Eaird & Girnrtl). Color (of Ill:1~68 cspccdly)  very ])right; back light olive; 
sides light bliie, covered with whitc pigiriciit; belly white; a (lark or steel blue vertical bar 
(width of eye) just back of the ~ ~ ~ e r c l e ;  licatl profiiselg tubercled, principally in threelongi- 
tudinal rows; a few of the feinalcs contaiued eggs. IIeatl in body, 4 ;  depth in body, 3+. 

7. Notropis Chihuahua Woolman. (Amer. Kat., vol. XXVI, 260, March, 1892.) 
Body elongate: back but slightly elovatcd, ribin:: graclunlly froiii snont to  front of 

dorsal; head large; snout blunt, soiueivh:it decllrvetl ; liiorith ~uodiiu~i, termin:d :Iliuost hori- 
eontd ;  iiiaxillnry scarcely reaching frout of eye; eye large, nearly 4 in head, longer than 
snout, but iiot quite eqnal interorbital space; n ~ ~ t c r i o r  part of dorsal n~iclmt~y between snont 
ant1 cautlal ; scales deeper than long, 1101 crowded :LiitCriorly ; lateral line almost straight, 
and complete. Color 1ight.olive or brown above; edges of scales above the lateral line 
sprnlkled with irregiilarly placed, small, clark-lrrowii dots; vertebral liiie present, but  not 
conspicuous; sides of body with a plurnbeous lateral stripe of about the width of the eye; 
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this lateral stripe cau be trsccd through tho eye :in& around the suout ; tlie upper lip thickly 
spriulclecl with minute dark dots, which, however, do not touch the lowcr l ip;  the lateral 
stripe tormiuates in an irregnlw spot a t  tho base of the caudal; sides below the lateral h e  
silvery; belly plain white. The iius are all plaiu except the dorsal and caudal, which are 
dusky, but  without distiuct markings; teeth, 0 , 4 4 0 ;  griuding surfaces present, but small; 
ends of teeth hookcd. Head in length of body nearly 4; depth, 4. 

Following are iueasiiruiueuts of' a fcw adult tq)ecimeus. 

-__ 
Depth 

-- 
11111i. 
15 
15 
14 
1 5 f  
13.5 
13 
14 
14 
14 
13 

win. 
.I 
4 
4 
3 3 
3.5 
:I .5 
4- 
4- 
3 .5 
3 .5 

Lnteral 
line. 

34 
37 
35 
34 
36 
33 
33 
35 
34 
30 

8 
9 
8 a x 
9 
I) 
8 
8 a 

8. Hybognathus melaiiops (Girnrd). Two specimens. Body shozt mid compressed ; head small and 
short; uose bluut but not ilecurved; iiape low, so that  the protile doesnot present :L regular 
curve; month small, terminal, fortiling :L semicircle; cye large, length of suout ; less thau 
4 in  head. Dorsal about the width of 0110 scale noarer snout thau m a l  fin, and placed 
slightly in frout, of veutrals ; base of veutrals short, equaling distalice from suout to posterior 
edge of orbit; longest rays equaling distalice froui anterior orbit to  posterior inargin of 
opercle; when corupressocl the cuds of rays reach first rays of anal. Veiitralv short, reaching 
almost to  vent. Color dark olive above, lighter below lateral line; sides covered with a 
very thin coilt of silver, which cstericls to scales abovc lateral liue; fius all p d c  and plniu; 
no lateral baud, vertebral stripe, or eaudal spot. Teeth, O,.i-i,O, white, compressed. Scalw, 
G or 7-1.2 or 43-1. Depth, 3hin length; he:iilabout 4 iu length. This is cortoiuly tho Dioitda 
mclatiops of Girard, aud several other iioiniiial specie3 1m.v be ideiitical with it. 

(Girard, Proc. Acail. Nat. Sci. Phila. 185G; U. S. and Mex. Bound. 
Surv., Icht., 67,1859.) 

130tly short auit deep ; back muoh arched; profilo presoutiug a regularly curved line from 
snout to n u h i o r  inargiu of dorstil; dorsal fiu high, light in  color, stid :iltuost plniu; aual, 
pectoral, slid vontral fius dusky; oaiiclnl spotted aut1 with a black margin, which is procerlod 
by a light bar of about the same width. These spocimuns di8er froiii Girarcl's description 
and figure of Cypvitzodott gibbostrs (=ucat*iatun) in  th:it tho dnrk cantlal bnr is preceded by a 
light stripe, slid tho dorsal is very light and placet1 slightly beliiutl tlie reutrals. Head in 
body, 3b;  depth, 2k; eye iu hc:d, 4. 

9. Cyprinodoii eximius Girard. 

10. Cypriiiodoii elegans Girard. (Cypvinodoit iinriegntws Lactip??do? ; C!/prittodoit $/ibbosas Girard.) 
Body subelliptical; head shore; iiose blnut; tuonth smiill, teriuiual ; humeral scale 

large; color much variogatcd from tho dark cetiters in  m m y  of the sca,les; these soinetitncs 
arrauged on caudal petliinclc and sides, so as to  giro a faint outline of bars; opercle silvery, 
iridescent; anal, veutraltr, :md pectorclls light; ontidal iunrlreci with a dusky bar near its 
origin; dorsal fin short and low, lougth aboiit equal the uiirrowcst place iu 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 rags of the dor- 
sal; margin of ventrals :dmost under origin of dorsal. Head in body, S&; depth, 24; eye in 
head, 3. These specimens probably 
belong to  the  species called Cypinodota elegans by Girard. 

Not- 
withstanding the wide range and variability of G. a.Jinis there are somo constant differences 
in speciiueiis from this locality that  poesibly amount to  specific importance. The depth, 
:hlthougli sorncwhat h:ird to determine on accouut of the  young in the abdomen, appenra to  
be greater than that  of G. @)tis; the scalcs are also smaller, tlicre being 36 .to 38 against 30 
to 33 in G. alfitais. The caudal fin is nevcr burred, and the dark bar under the eye is faint, 
but always present. 

12. Tetragonopterus argentatus (Baird & Girarcl). Only three small specimcns taken. Color steel- 
blue; lateral band mad cauilal spot very distinct. 

Common, but, not as plentiful :is Cyprinodou e3?imitca. 

11. Gambusia nobilis Baird & Girard. The general form and color is that  of Gambusia afinis .  

Mcasarements are as fOllOWS: 

13. Etheostoma micropterus Gilbert. Fifteen specimens of this fish mere 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  diffcr in  5 few details, such as the  
smallcr number of dorsal spincs, coloration, ete. 

14. Etheostoma australe Jordan. (E'theostonta soouelli Voolman, Amer. Nat., vol. XXVI, p. 260, 
March, 1892.) 

Body stout; head large; snout abriiptly decurved; back but  little elevated; caudal 
peduncle broad ; spinous dorsal low. Body barred with about ten bars of a dark purple 
color, each about lg mm. in width, olive Imtween ; the first, .wcond, and fifth estending 
over back. Pectoral and ventral fins plain ; Rpinous dorsal borilerncl with black ; also nn 
imperfect dark stripe very noa; base of dorsal ; soft dorsal with two broken black stripes ; 
caudal barred. Mouth horizontal, lower jaw includud ; inasillary extending a littlo past 
front of orbit, noarly to  edge of pupil. Lateral line incomplete, reaching to  about midway 
of soft dorsal. 

RIO D E  LERMA AT SALAMANCA, MEXICO. 

The city of Salamaiica is in the State of Guanajuato, about three-quarters of 11 
mile sonth of the Mexican Central Railway nud 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 clirec- 
tiori some 80 or 90 miles to Lalie Chapala, vhence it coiitiriues in a nortliwesterly 
direction t o  the sea uuder the name of' the Bio Gratnde de Sautiago. At  Salamama 
the river is possibly 75 feet wide, with an average depth of' from 3 to 8 feet. A t  the 
season of the year when the collection was made the stream mas considerably swollen, 
very muddy, and hac1 a swift cnrrout. The bed, especially in the more shallow places, 
is composed of fine gravel, with a few large augnlar stones. During the dry season 
the river is forditble in soiiie places and the mater becoines altnost clear. The bed of 
the stream is about 600 feet in width and the banks low. The river drains a number 
of small lakes located on the plateau, and at Salsmenea i t  is about 6,000 feet above 
sea level. 
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The fishes collected at Sltlltnisnc~~ mere as follows : 
3.. Ameiurus dugesi Beau. Scvoral 6pociu1ens of this fish mcrc taken, and in  abundance it cainc 

next after B y b o p i s  nllrts.  Before soiiiiug tho river tho iiinrlicts wero Yisitod and a uiinibor 
of spocimous mcrc there sceu. Specimciis talien by 11s diEcr in scrernl particulnrs from Dr. 
Beau’s original description. Tlic fol- 
lowing comparative ~ ~ ~ e a s i ~ r e m c u t s  are given, those in 1r:ironthesis boiiig talcou froin tho 
type, tlic others from speciueus collccted by tho writer. Height of body contained 4 tiiiics 
in length (df to  8); maxillary barbcl C:IU bo inado t o  rench the origin of tho pectorals and is 
contained 4 tinios ( 5 )  in tho lengtli of the body; the  clistnnce between tho eyes cqnals 3 (4) 
times their groatost iliamcter ; tho longtli of t8he snout is contained 23 (3) tiiucs in  tho leiigth 
of tho hcad; tlio postcrior iinsnl bnrbcl is 4 (+) tho lougtli of tho iu:isillar~- barbel. Tho 
longest ray of tlic dorsal is coutaiiieil G (G to 7) tiiiios in tho length of tho body. Tlie length 
of tho base of tho anal f i u  is contained 2+ (3) tiincs in tho ilistaiice of tlio snout t o  tho origili 
of tho mal. The dorsal and 
caudnl fius wero tippod with black in  some specimcns. 

Four small spccimcns obtnined, tho largest only G4 mm. long. 
Considering the size of tho specimens t81iey agreo very woll with tho original doscription 
tulrcii from fish, which, no doubt, caine from the same strcnni and were colloctod by Prof. 
Dugbs. 

It agrees with otliers of the 
same sipccics obtained a t  Chihuahua. 

Tho largest specii~ioii nieasiircd 1.45 iiiiu. ill lcugth. 

D. I, 6 ;  A., 18 to 19 (21 to 22) ;. latcral line almost coiuplete. 

2. Moxostoma austrinum 13emi. 

(See Proc. U. S. Nat. Mus. 1879, 302.) 
3. Campostoma oriiatum Girnrcl. 

4. Alganeea dugesi Benn. 

Only a single specimen W:LS tnkcn. 

(Proc. U. S. Kat. Mus. 1892, p. 283.) 
This spccies is rclated to dlgmtsen tiwdZa Girard (V. S. and Men. Bound. Surv., 46, 

pl, 27, figs. 1-k), bnt  from the rery iricnger description aut1 nccom;)aiiyiug cut (drawu from 
a market specimen) tho idciitity of the two cnn not bo ostablishetl. Tho chief difference 
between tho specimens described by Girartl and A. drcgesi ap1)ears t o  consist in  tho size of 
tho eyo aud the goiieral form of tlic fish. dlgatisen t i ~ c c l l a  is deeper and less tapering from 
the shoulders than Algnmetc dcgrsi. In  tho right-hand coluinu of tho following table 
I quoto tho moasnremunts of specimens gireu by Girard, rrhile the left-hand coluiuu shows 
thosc furnished by the specimens collected by the author. 

. 

I I A. tiiirella. I A. dugesi. 

l l vU iu head 6 +. 
~ $ 0  in siioui, 16. 
Lateral line, 011. 
Sonlos above lateral lirio 14. 
~ c a l e s  below lateral line’ 12. 
Caudal, without ~ I ~ C I C  &ot. 

I I 1 

The gcuernl outline of Alganaen dfcgesi :igrces more uenrly with Algaicnen actslralis Jordan ’ 

(Pi’or. u. s. Nat. Mus. 1879, 300). A ? ~ n i r s ~ n  cirtstralis has, howevcr, (I siiialler oyc, which is 
only G in liuad, and tho scales arc 10-83-5 or 8. 

5. Hybopsis altus (Jordan). IPltitcjisk. ( l i l tdeotii t ia liltits Jordan, Proc. U. S. Kat. Miis. 1879,301.) 
Geucral form elongate, \-cry regular, subfnsiform, the prolilo prescatiug a goutlo ciirve 

froiii the snout to  tlio front of tho drtrsal; tho bully about ns lunch docurved ns the biwk is 
urrhed; ego ant1 lateral line ou :isis of body. Tho following iueasurcnients were macle from 
a s p c c i ~ ~ ~ e u  150 inin. loug: Dorsal fin over veutrals, aud midway botwecn tho snout ai14 the 
end of tho scales; length of Iiaso of dorsal 18 miii., which eqim18 depth of caudal pcduncle 
a t  its n:rrrowost place; it ale0 oqn:rls tlie distance from tho eiirl of tho snout to tlieposterior 
lnnrgiii of the orbit; loligcst m y  of dorsal 30 niui., 5 in  body, oquiil to  (listanre from the 
anterior etlgc of orbit to postcrior otlga of operclo; vcutriL1 24 IIIIU., not rencliiug vent, nbont 
the samc i u  longth as nusl; pcotoriils low, reaching within thrcc scalcs of ventrals. Ilead 
sninll, coiiical, 40 mui., :r littlc less tliiui 4 in body, half r1istauc.o (80 ium.) from mont to  iuser- 
tiou of dorsal. Month iiiodiiiiii, terminal, niiil slighily oblique ; ~nnxillary roaching nuterior 
margin of orbit; bnrbcl very short, but distiuct. This barbolivns overlooked by Dr. .Jorilau, 
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1 mm. 
112 
oa 
66 
95 
06 
07 
00 
88 
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who therefore placed the genus in 17rrdeoi~ixs. Orbit almost circular (7 mm.), 14 in snout, 
ti+ in head. Teeth 4, 4, hooked, onc or morc grooved; grinding surfaces uarrow. Teeth in  
very large specimens more blunt. Color, olive above; sides pale; belly white; sides sliglitly 
silvercd to fourth row of’ scales above lateral line, mhicll is sliglitly decurred; checks and 
opercles silvery and without striations; fins all light and plain; 18 scales before dorsal. 

The measurement of a few medium-sized specimens 818 as follows: 

~ W P .  i 
25 
25+ 

26- 

24- 

za 1 

26- 1 

m’m. 
31 
25 
24 
24 
25 
23 
24 
22 

42  
48 ~~ 

44 
45 
48 
48 
46 
4G 

I 
Dorsal. ~ And.  

-1- 
I 

This is oiicof the 1:rrgest iniiitioivs aiid is about the only food.fish taken fr . this stream 
except Aineirircis dugesi. It is caught in  
nets or by book aut1 lino, preferring wortns or other dead bait. Thc fish is coinmonly known 
to the natives :is “wliitefisli.” 

6. Gambusia infans, sp. n o ~ .  This little Ganibzcsici lienrs but  a slight gencrnl resemblance to  other 
specics of the genus. Tho color is light (duo i u  largo part, no doubt, to  the muddy water), 
except the back, irhich is a light olivc-green; but few scales have dark cdgesor other niark- 
ing except a yery uiirrow hair line along the rniiltIIc of thc caudal peduncle from the dorsal 
to  c w l  of scalcs; and another line of about equ:il length and breadth, but more distinct, 
which extends along the lower cdge of tlie caiidal peduncle from the last rays of the anal to  
tlic caudal fin. Tho total longth of the largest specimen is 37 mni. ; length, cxclusive of 
caudal fin, 33 mni.; head, 7 mm. ; dcptli, 7 mm.; first rays of dorsal midway between snout 
and end of caudal, or niidway betwcru tlie posterior rnargiri of opercle aucl cnd of scales; 
iusertiou of anal in malo almost dircctly beneath firet rays of dorsal; base of dorsal very 
short, &lightly more than length of orbit; diameter of orbit :I little greater than length of 
snout, about 25 in  hood; modified anal of inales about 1) times length of head, or about 
equal the distance from insertion of dorsal to  cnd of scales. Ventral fin sliort, not reaching 
vent. 

7.  Characodon var ia tus  Bean. Speciiiiens collectocl by the writer agree with the original description 
of this bperies by Dr. 1Jcon (Proc. U. S. Nat. Mus. 1887, 370). except in leugtb of,head, color, 
and profile of body. The color is light olive-grcen and plain throughout, except faint, traces 
of a laterni band on caudal pcduiicle; no dark spots appearing on either body or fins. The 
liead is 4 in  body, exclusive of caudal fins. 111 the type of Clraracodoa aariatiis the head is 
given as 4 in  body, iuclnding the caudal fin. The 1ial)o in  specimens that  I colleotcd is 
ilcpresse(l inbtcad of elcvatecl, a8 shown in the cnt of Characodot~ ~ a i i a t i ~  acconipauyiiig the 
original (loseliption. Jii  this cut tIic tlorrial is also placet1 iiearer the caudal than it i R  in m y  
specimens. Suinerous othcr specimens collected by inc agree :ilmost perfectly with the 
original description of Clicilarodon fermgincrrs Iteau (Proc. U. S. Nat. Mu&. 1887, 373, plate 
XS). Tho largest of my specimens measured as follows: Length, exclusive of caudal fin, 
46 nim. ; liead, 134 nim. j depth, 15 nini. ; sc:iles, 29; iu type, 33. Dr. Ucaii lias sincc referred 
t8his spccics to  tho synonymy of t h o  prececling, tlie difforenccs h i t i g o  inattcr of age audsox. 
I am not able, however, from an examinatiou of my spcciiuciis, l o  arrive a t  this conclusion. 

8. Chirostoma jordani, sp. n o r .  Body elongatc, slcnder, coniprcsscd ; head inediuiil, conical ; mouth 
very oblique ; upper preruaxillary protractile but not produced ; inasillary not reaching 
eye; first rays of anterior dorsal over posterior cntl of veiitrals :tiid slightly iu advance of 
tho inbertion of the  m a l ;  first rays of becond dorsal over middle of anal, the rays when 
tleprcssc(1 rcacliiug as far toward caudal as the  rays of a n d ;  length of base of wcond dorsal 
about half that  of basc of aml ,  or e q i d  the clistaiice from snout to posterior odge of orbit ; 
longest rays of second dorsal sliglitly cxceed in leiigtli langest rays of anal or about equal 
the greatest depth, and about one-fourth greater t1i:in the Ieugth of the base. Poctoral fins 

It is abuudaiit and roaches :I leugth of 13 inches. 

D. 8, A. 1-8; sc:iles, 26. 
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large, inserted above axis of bodr and reaching to miilille of the ventrala, or about equal 
length of longest dorsal rays; origiu of ventrale midway between snout and last rays of 
anal, oxlending beyond vent dmost to anal; lcngth equal distance from snout to  posterior 
edge of orbit. Eye large and full, louger than snout, about 3 in he:td; cheeks and  opercles 
scaled, t,he former with three rows of scales. Color, light olive-green, with uarrow but  dis- 
tinct and complete lateral stripe; tho three rows of scales on back thickly sprinliled with 
minute dark-brown dots which extend from tho snout to  tho caiidal fin. Head in length, 
4; depth, 5.  Measurements of five adult  specimens u-ero as follows: 

mm. 

11 + 
11+ ~ 

O 
D t  
Q +  

mni. 
3t 
3 
3- 
3 
3 

36 
36 
37 
37 
35 

IV, 10 
IV, 10 
IV, 10 
1v. 9 
iv, D 

I ,  10 
I ,  10 
I,  10 
I ,  16 
I .  16 

Numerous speciineus also taken from the canalti at Salamanca and iu the City of Mexico. 
In the City of ndesiro this species, with a small cyprinodont (which unfortunately I did not 
secure alive), was sold in  ttlie market, imbedded in meal anil baked in coru husks. This 
species differs from C. b~asi~iensicl in having tho first dors:rl placed farther forward and with 
fewer rays in  the and. This ia 
evidently the same species sent with a number of other fislics to  tho National Xlusoum a t  
Washington by Prof. A. Dugi:s, from Lake Chapala and tho stream of Guanajuato, Xlesico, 
anil listed by Dr. Jordan a8 cloubtfnlly Ckirostoma brnsilieiisis, in Proc. Nat. Mus. 1879, 299. 

Specimens from Salamaiica have 17 rays in  the anal. 

CITY OF MEXICO. 

But little fishing wad doiie a t  the City of Mexico. Froin recent heavy raiiis tlie 
lakes had been filled with water and all the low lnnd flooded; most of' the canals coil- 
necting the larger lakes were b:mk-full of water. Over theso and the neighboring 
poiids and bayous quantities of  alp^, lernna, ant1 other water vegetation grew in great 
luxuriance, so that drawiiig a seine for speciineus was laborious aiid uncertain work. 
The markets were visitetl, but few fresh fish excepting those brought from the coast 
were seen, and we were informed that very little fishing was carried on by tlie*local 
fisliertneii a t  this season of tlie year, although during the dry season inaiiy fish tire 
taketi from the lakes and canals. Three species only were obtained iii tliese waters, 
aiid one other wu3 seen in the marliet, B specimen of which, in suitable condition for 
identification, could not be secured. 
1. Notropis aztecus, sp. nov. This fish was obtained in great numbers from tho can:il in tho City of 

Mexico. The specimens froiii ~vhicli tlie following ni~asiireui~nts were taken were of an 
average sizu, about 77 n m .  long. 

Uoily short and compressed; coutour geiitly arclied froiii snout to dorsal, decurved below ; 
lateral liuo almost straight, lying along axis of body. Head short and blunt, 18 mm. ; 
snout, blunt bnt not decurved; month teruiiual slightlg oblique; uiaxillary reaching lmo of 
orbit. Kye very S i l d l ,  3 niui., about G iu head; orbit circular; dorsal behind rentral, 
sonicwliat nearer end of scales than pnont; base very short, 8 mni., about depth of caudal 
podnuclo iu  iiarrowost place; fill low, 10 mui. in Iieight, :I littlo less thnn longest cnudal ray 
or distance froni posterior margin of orbit t o  encl of opercle; iiisortioii of nun1 two scales 
nearer cuiidnl than cntl of doraal ray wlieii compressed; baso short, 5 inin., equally distant 
from snout to  orbit; lon&st rays 8 nim., sniiio as base of c1ors:il; vontrals midway between 
snout and baso of caudal, short, not rcacbiug so i i t ;  longest rays 8 mm., eqnal half tho (lis- 
tance froui the origiu to the first rays of anal. 1Tpper p& of body of n slaty or iron gray; 
some of the scales with a metallic blue luster, somewlint lighter below lateral line; belly 
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light or pale yellow; sides co.c-cred with a thiii coat of silvery pigment; a wide (lark lateral 
stripe visible in  some SpeciIueiis, in others overshadowed b y  the geiieral darker color j no 
darker caudal spot ; opercles mid cheeks silver. Lateral line nearly straight ; scales, 8-54-7. 
Read, i i i  length, 4; depth, 32. Lateral line somewhat 1nYJkeU :iiid interrupted on caudal 
peduncle. Measurements from six adult specimens arc as follows : 

mm. 
58 
81 
77 
73 
72 
73 

i vnm. 
23 I 

20 , 

L3+ j 
20 + 

53 
54 
53 
65 
64 
54 

8 
8 
M 
8 
8 
8 

2. Evarra eigenmanni, gcu. ant1 s p .  nov. I3011y eloiigatc, somewhat fusiforiii; back little elevated, 
giving an ereii curve to the profile froui above eye to  dorsal; belly slightly curved. Head 
sinall and long; snout tliiclc and blunt, decurved; month sim11, terniiual, horizontal; edge 
of lower lip solnewhat hardened; lower jaw included; t,he upper jaw slightly projecting; 
masillary falling a little short of orbit; no barbel; eye sinall, 5 in hoail, 14 in snont, and 2 
in interorbital space. Body plump; the  greatest thickness just behind the estremity of 
pectorals is 10 mm., which equals 8 the greatest depth. First rays of the dorsal placed 
behind rentrals, midway bctwcen 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 
peduucle a t  its narrowest place; longest dorsal ray, 10 mm., eqiials depth of head; depth 
of t h o  body a t  last dorsal m y  eqiials distance of snout to opercle, or thickness of body. 
Anal placed far back, 18 mm., from elid of caudal peduncle, a little moro than half tho dis- 
tanec from dorsal to e u d  of scales (34 miii.); baso of anal, 5 mm., equaling distance from 
snout to  antorior edgc of' orbit, its loiigest rays 8+mm., equaling Icugth of base of dorsal, 
or distance from snout to posterior part of orbit. Vciitrals short, 7 mm., equal in leugth 9 
distance from origin of aual to anal opening. Pectorals inserted midway betmeeii lateral 
liuo and lower line of body; length, 10 mm , about the same as the longest dorsal rays. 

Color, in spirits, siiiolcy browii above; a iiarrow stripe somewhat lighter on either side 
of back, followed by a narrow and derker lateral baud; vertebral stripe very (lark; much 
lighter below tlie lateral line; belly light, tinged with yellow; scales silrcred from belly to  
lighter sh:ido 011 back. Fins almost plain; dorsal and cauilal dusky; the latter with a dark 
spot a t  base; pectorals, ventrals, and anal, pale; opercles silvery; snout cliisky; 1:itcral line 
Btraight and complete, with 88 scalcs, 17 rows above mid 14 below; liead in length of 
body, 4; depth, 5. Three specimens measured as follows: 

8 
8 
8 

Teeth 0, 4-4, 0. 
This species seems to bo the type of a distinct gemis allied to  T i a m p ,  Phenacobius, and 

Agosia, for which I suggest the uaine Brawn.  Evarra is clistinguislied from Tiarogu by its 
protractile premarillsry ; from Pltenacobirts by the €om1 of the mouth and lips, which, tvith 
its small scales, also distiugiiisli i t  f rou  N o t p p i o .  dgosin diffcrs in the presoiice of a barbel. 

Tlie intestine iR but n little more than the total length of the body. 

3. Chirostoma jordani Woolman. 
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RIO BLANC0 AT ORIZABA. 

Orizaba is a city in  the ceutral part of the State of Vera Crue, 011 the Mexico and 
Vera Crnz liailway, about 17.5 iiiiles southeast of the City of Mexico and G B  iuiles north- 
west of Vera Cruz. It has possibly 10,000 inhabitants, and is situated about 4,000 feet 
above sea level, in the foothills of Mount Orizaba, or Citlaltepctl, the highest mountain 
in  &lexico. It is located on a branch of the Iiio Blanco, which flows nearly due east to  
the Gulf of Mexico. This branch o f  the river rises a short distance iiortli of the town 
of Orixaba, in large deep springs, which, duriug the wet seasou, spread over several 
acres of ground. Tlie stream flows a distance of about 120 kiloiiieters before reaahing 
the  gulf, and in this distance falls more than 4,000 feet. It passes for tlie iiiost part 
over a series of rapids a t  an average rate of possibly G iiiiles an hour, in iiiaiiyplaces 
lilakiug perpendicuhr desceuks, and in oue instance falliug iitore thaii 100 feet in a 
single leap. That tho fishes found in this locality have iuLabited these waters for a 
very long time is evident, since i t  would be iiiipossiblo for theiii t o  ascend frolii the 
lower lands. Only a siiigle species was taken a t  this place, elid it was very abundant. 
It was taken froiii the iiiill race about the water wheels, and in the bath house. Wher- 
ever a nook of quiet mater occurred this little fish could be seen in great nuinbers, 
swinmhg near the surface of the waiter. A Spanish .boy who assisted in capturing 
the specimens insisted that much larger ones were soinetiiues found, and were fre. 
quentIy taken during times of' low water; and it is due to his iiigenuity that the largest 
and finest speciiiiens that I brought nwny were obtained. 
1. Pseudoxiphophorus bimaculatus ( WsLckal). (XipI~o~iJ~ores Bt&acrtZatua fl;uclcel, Sitzgsber. Akad. 

Wiss. Wien, 1848, p. 196.) 
'!.'he genus ~8ecidoz~~~,ko~)1to,'IL8 diffors froin Gwbbic8ia chiefly in  the loily dorsal, and this 

characteristic is of doubtful value since the nuiiiber of rays r:iiigc froiii 13 to 15, those of 
Gambitain ranging Dom 7 to 10. Iiioclrcl describes two species of Pse~rr7oxi~~lio~~1io1~zis from 
the Orizaba region. These ho distiugnislies by tho form of the  anal pocess, hooked in  
biniaci~latzcs aud straight in i*cticrcZatiis. i h a c u l a t u s  has dorsal 14, anal 10. h'c~ticitlatu8 has 
dorsal 1G and anal 10. I find both forins in niy collection, but doubt thc value of tho dis- 
tjnctioiis, as i t  is not unlikelythat tbcy represent siiuply estremee of variations. P. bimnc- 
~Zatus (the variety with the longer mal )  is by far the more abundant. Tho form of' the 
anal process seems tto be of slight importance. T'he length, howcver, is quite v:iriable, but 
whethcr or not tho cnd is curved sooii1s ratlicr to  depcntl upon tho length. Tlio l o n g ~ ~ r  the 
orgal1 tho more liablo it is to  bo curved. Iu,most o f  my specimcm, however, rho organ is 
nearly straight. 

Tho general color in P. Biirtaczilatrcs is uniform olive-brown v i t h  the posterior part of 
each scale iuarlcod with a crcsceut-shaped spot ; a large steel blue spot ou the  opercle just 
behind the eye; cheeks, lower part of tho  operclo, mid breast from tlie pectorals down, 
:~nd  antcrior part of the belly, orauge; humoral scale black, but not en1:trged; a largo dark 
ocellus, :ibont t l i u  size of tho cye, on the upper posterior iuargiii of the caudal podunclo. 
Dorsal fin with rz row of dark spots on D?cmbr:inc, :it about niidwvay of rays; albo ii socoiid 
row of spots near base of fin. Tho aiial fin is iuarked similarly, srcopt the anterior part is 
plain, giving it the appearance of a dark spot 011 anal; pectoral, vontrd, and caudal fius 
almost @in. Body moderately elougatcd, slightly but regularly arched above ; head very 
broad and low, so tha t  the nppcr margin of tho orbit is nearly on a level with top of head 
between tho eyes; belly much decurved; line of curvature qiiito regular froiii the upper 
margin of tho lower lip to  origin of uqntrals; upper margin of lower lip, vlien mouth is 
closed, on a level with top of pupil; also on n level with tlie socond row of scales from 

Eyc metliuin, orbit circular, the diameter of which is about the length of snout, 
34 in  head, or 2 )  in  intcrorbital area. Scales large, deeper than lone; 12 rows with from 
29 to 31 scales iu longth of body; 13 or 1L before dorsal. 

. 
. dorsal. 

B. C. U. 1694-ti 
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Head in  adult specimens about 4f in body, not including caudal; in depth, 9; 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 r a p  of dorsal about midway between base of caudal and line between 
cheek and opercle, or half way between snout aud extremity of candal; the dorsal is lorn, 
the  rays about as long as the interorbital space. Pectoral fins are broad andshort, inserted 
about the axis of the body and reaching origin of t<he dorsal and almost t o  anal, which is 
nearly uuder the first rays of the dorsal. Anal fin short; the first two rays undeveloped, 
the fourth being the  longest; this equals distance from snout to  opercle; when the fin is 
depressed tho rags reach as far as the origin of the last rags of the dorsal. The measure- 
ments of six large specimens are as follows : 

*Abdomen distended with yoimg. t The tno iinclevelopecl ray8 merc not included. 

In some specimens corresponding t o  I'. ~ef icula tus  there are 14 or 15 dorsal rays; th0 
color of the male spocilncns is practically the same as that  of the fcm:tles, excepting that  
the spot on the anal is lacking; size mnch smaller, the  largost male taken having e total 
length of only 461, mm. The pectorals reach to  the middle of tlie.ventrals and the  ventrals 
beyond the anal opening; the insertion of the anal is much further forward than in  the 
females and is nemer t h o  snout than the dorsal, the long modified rags reaching as far toward 
the caudal as do the longest dorsal rays when depressetl. 

These may be described In 

the following manner: Snout broad, spatulate, the lower jaw projecting. Eye equal t o  
snout, 34 in head, 2 ininterorbital space. Anal process in malo 14 inhcail, ordinarily with e 
slight curve a t  the tip. Caudal peduncle short. Anal fin inserted in front of dorsal. Dor- 
sal long, its lcngtli 3 in body. Coloration as in  Pacudox~phopko~us bin~aculalue, but  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 011 

back and sides with a dark-brown crescent,. These do not appear on scales of lower parts, 
as in 17. bin~aci~lutus.  Dorsal fiu with dark-brown cross streak8 made of dark spots. Pins, 
scales, cheeks, and operclce profusely dotted with brown. Head, 31,; dcpth, 4; D. 15; A .  8. 
Scales, 31-8. Length, 21, inches. It ismy opinion that  these specimens represent individual 
variation only and that  but  0110 species of the genus P8eUdOXipkOphOrU8 is known. The 
validity of ~ 8 e u d o x i p ~ ~ o p h o r u s  in distinction from Gantbuaia is also bronght in  qiiestiou, since 
the length of the dorsal is made the principal basis of generic distinction, and this is quite 
variable in the specimens collected. 

Several specimens seem to correspond with P. ~et icula tus .  



9.-REPORT OF INVESTIGATIONS RESPECTING THE FISHES OF ARKANSAS, 
CONDUCTED DURING 1891, 1892, AND 1893, WITH A SYNOPSIS OF PRE- 
VIOUS EXPLORATIONS I N  T H E  SAME STATE. 

BY SETH E U G E N E  M E E K ,  

Associate P~ofesso?* of SioZogy a i d  GeoZog-y, ArLqmns Imz’tdsti-iczl Ufaivei-si&. 

INTRODUCTION. 

During the suminer of 1591, the writer, accompanied by Prof. P. B. Rolf, of the 
E’lorida Agricultural College, spent five weeks in exploring certain parts of Arkansas, 
with the combined objects of obtaining information respecting the character of the 
different streams and the abundance and variety of their fishes, for the purposes of 
the U. S. Fish Commission, and of securing data to be used in the preparation of a 
report upon the fishes of Arkansas, for the State Geological Survey. The latter report 
was written a year ago, but the coinpletion of the present pqler has been delayed iu 
order to include the results of later investigations macle in 1S92, tho writer, in tho 
meantime, having become a resident of the State, and having thus secured opportuni- 
ties to  work upon this subject to much better advantage. 

I n  the spring of 1892, with the coiiperation of Prof. J. McNeill and two students of 
the Arkansas Industrial University, visits were paid to several streams lying east of 
Payetteville, namely : War Eagle River near Huntsville j King River a t  Rfwble; Big 
Buealo Itirer near Loafer’s Glory; Little Buffalo River near Jasper; Waluut Fork of 
the Piney River at S\v;Liu; Mulberry Biver west of the Loa€ey’s Glory; White River 
Ileal- Thonipsori. 

The high water during this period of the year prevented our obtaining as much 
material as we ~ o u l d  otherwise have expected, and War Eaglo and Mulberry rivers 
Were so much swollen as to inake any collecting in them iinpossible. These investigs- 
tions, however, wem not without some good result@, and subsequently they were 
extended to the streams ill the neighborhood of Fayetteville. 

The body of this report.deals only with the explorations couducted during 1SO1, 
1892, and 1893, but it closes with a synopsis of the published results of’all former 
icl~thyological work carried on within the borders of t’his State. Very innch remains 
Yet to be done in this direction, however, before v e  call expect to obtain eve11 a fair 
knowlodge of the fishes of the State and of the relations of the different river bassins. 
The lowlands have hitherto been :tlmost entirely iieglected and scarcely enouigh l~as  
been ascertained regarding that region to indicate, even in a superficial way, the char- 
acter of its fish fauna. 

67 
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The iiplands comprise the northwestern two-fifths of the State and belong to the 
(Ozark Mountain region. The highest point of this area is a little less than 3,000 feet 
above sea level, while its average elevation is between onethird and one-half that 
amount. The surface is much broken, tlie rocks belonging chiefly to the Upper and 
Lower Carboniferous systems, a small portion to the Silmlnn. The remainder of the 
surface of Arkansas is either low a i d  rolling or consists of low, flat alluvial lands, the 
former being mainly of Tertiary or Cretaceous origin, tlie latter Quaternary. The 
general clip of the rocks north of the Arkaiisas River is south. The outcrop in the 
northern portion of the State, as far east as Batesville, coiisists of a cherty limestone, 
with occasional pockets of light-colored sandstone which crumbles readily when 
exposed to the air. This formatioii also covers a large part of southern Missouri, and 
in it are formed nearly all of tlie prominent caves for which the  contiguous parts of 
these tn7o States are noted. I n  disintegrating, this limestone leaves many small 
angular pieces of fl iut  lying on the surface or embedded in the soil. Much of the rain- 
fall is quickly absorbed by the porous material tlius 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 n, large spring, about 8 miles east of Selignian, Mo., and a t  present 
with 16 feet of head, about one-half of the water supplied is sufficient to drive two 
turbine wheels of 16 and 24 horse-power, respectively. A spriiig nearly as large as 
the last occurs about 5 miles east of Lowell, Ark., and there are other large springs 
near Springdale and Rogers. Johnson Spring, 5 miles north of Fayetteville, clis- 
.charges about 2,500,000 gallons of mater every 94 hours, a i d  inany others fiimilar to 
the above will be found in different places. 

A few of these springs are now utilized for fish-cultural purposes entirely by 
private individuals, except a t  Neosho, the site of the, U. S. Fish Commission hatchery, 
which has yielded results far exceeding expectations. The Maminoth Spring hatchery 
has been very successful. The trout placed in the spring ponds near the waterworks 
a t  Rogers by the Government have done very well. Mr. Stultz, mhohas been raising 
carp m a r  Springdale during the past four years, has foiuicl the business profitable, 
ancl 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 successflilly used for rearing carp to a slight extent, but much 
larger ponds have been constructed there during the past Sear, and they will soon be 
stocked. Mr. Daviclson 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 reasoii why 
this branch of industry should not be greatly extended, and many small areas not 
suited for other purposes could be utilized in this way. 

The drainage of Arkansas is entirely toward the Mississippi River, ancl may be 
subdivided into six smaller basins, namely, the St. Francis, White, Arkansas, Bayou, 
Ouachita, aiid Red River. 

The St. Francis River has its origiu in southeastern Missouri and drains only a 
small part of northeastern Arkansas, which, with the exceptiou of Crowley’s Ridge, is 
very swampy. It is a broad, deep, and slow-flowing stream, liaving no very important 
affluents iu AI kansas. Its basiii has uever been visited by ichthyologists, but the fact 

~ .that it comprises the sunken lands would make it8 study very interesting. 
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The White River rises in the iioi thwestern part of Arkansas, flows northeasterly 
for a short ciistance through Missouri, aid thence southeasterly, emptying iuto the 
Arkansas River iiear its mouth. Its basin is the liirgest i u  Arkansas, aud coinprises 
the greater part of the State north of tlie Arkausas River, including itlost of the Oznrk 
Mountain regioii iiortli of that river, which is, in sonic places, very rugged. The upper 
portion of this basin is cliiefly covered with the cherty limestolie already mentioned, in 
Which are ninny caves slid from whicli flow many large aud beautiful spriugs. The 
upper two thirds are covered vi th  a heuvy growth of timber, such as oak, pine, slid 
Cedar, which becollies still heavier in tlie lowlands, the most abundant varieties there 
being oak, yellow pine, poplar, ash, etc. The main river is navigable for sinal1 steaiii- 
boats as far as Buffalo City, rz distance of 200 miles from its nioutlt, except during 
Periods of very dry v-eather. It has a moderately rapid current, and a rocky 01’ sandy 
bottom j bnt,froiii Newport toward the mouth the bottom consists of sand and mad7 and 
the current beconies inore slnigis1,. It is one of theclearest ?nil most beautiful strenuis 
in the Mississippi Valley. 

The Illore important tributaries of tlie White River ar0 the War Eagle, Rings, 
B~€f’alo, and Little Red rivers, on tlie south, arid the North Fork and Black rivers, 
011 the north, mitltiii the boundaries of the State. A t  least half  of tlie iiivestigatiou 
With respect t o  the fishes of Arkaiisas has been done in this basin. 

Its waters resemble tltose of the 
Platte attcl Missouri, holding in suspension ~tiiicli sa>iicl aucl silt, wliicli give it a inuddy 
appet~raace, wllile $110 fishes taken from i t  have tlie pde, sickly look, characteristic of 
the fishes of those rivers. The few tributaries i t  receives from the salt region of 
fionthern lcalisas 111a1co its maters ~liglitly saline. The bash of the Arkansas extends 
elltirely across tile State in a, general itorthwest and southeast direction j at  the west 
it is half as wicle as the State, but i t  narrows eastward until its width is reduced to 
scarcely 1iiore than 10 miles. It lies mostly in a sandstone district. The import tiit 

Tyithiii the St:ite are all moiuntnin strenms, resembling those of the U ~ ~ C L ’  

wllite aitc~ Ouacliita rivers. 
The Cityon Bartlioloinew drains a sniall portion of tho State south of tlie month 

Of the Rrliansas Iiiver, tho area iilcluilecl within its basin beittg low rolling or flitt- 
No c~llections have ever beru iiiade in this region. 

The Ouachita ltivei-, with its tributaries, drains most of the mountain region 
sonth of tlie Arlcaiisas ItiTrer, aiid tlteilco flows tlirongh tlte rolling and ]OW 1a1ids of 
the soutlieasterii part of the State, passing into Louisinna. ~t resembles the TTltite 
Rivel’, but clrains less of tlie ii1)laiid and iiiore of the lowland. Tlic fish fauna of this 
river ancl of the TTThite is very simil;rr to  that of tlio nppcr Tennessee River. Some 
COllectious liave heen Iti:r(~c in tho upper tributaries of tlie Onac1iit:i ancl in the river 
itself. 

The Red River clraiiis oiily a small part of southwestern Arknlisas, a  OW, g e ~ t l y  
rollillg region. It bears a close resemblaiicc to the Arkansas liivcr, its waters being 
‘early always turbicl froni tile fino silt brougltt clown fi.oiii tlte upper part of its 

The oiily colIectioii of fishes froin this basin w:ts obtained at  Fulton, in 18S4, 
’3’ Dr. David 8. Jordaii and Prof. Charles II. Gilbert. 

Tile extent of $lie territory drained by each of these river systems is as  follows : 
%ver, 17,470 square miles; Arlcansns River, 12,300 square miles; Ouachiti% 

Tlie Arlcttnsns is tlic largest river in tlie State. 
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River, 11,200 square miles; Red Eiver, 3,780 square miles; Bayou Bartholomew, 2,650 
square miles. 

From an ichthyological standpoint Arkansas is well favored. The State is 
'bordered on the east by the Mississippi, and has four large navigable rivers flowing 
through it. Two of these rivers, with most of their tributaries, rise in the Ozark 
Mountains within the bouiiclaries of the State. These streams are fed by many large 
and beautiful springs, whose waters are cool enough for the mountain trout, their 
suitability being well demonstrated by the success which has attended trout-culture 
at the several hatcheries already mentioned. I n  fact, it has been proven, not only 
that trout will thrive in the Ozark Mountain region, but that their growth tliere is 
much more rapid than in 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 niauy pounds of fish he can secure from a certain number 
of eggs within a giOen period and with the least expenditure for artificial food. The 
records of the Neosho hatchery 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 and 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 pickerel (Lucius reticulatus), bugdo- 
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 
much to destroy. 

These streams draiu large areas of voodland and a region in which there is a 
considerable amount of rainfall, well distributed throughout the year. I n  the rocky 
and lower mountainous regions, intermediate between the mountain and lowland 
levels, the streams have cut deep and wide beds, in many places forming small lakes 
aud affording habitation for the larger fishes during the drier portion of the year. 

Thero is no doubt that  Arkansas possesses piscatorial features of a high grade, 
which warrant more attention in the future than they have received in the past. The 
angler may find amusement along the picturesque streaws 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 faun% 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, can not be successfully accomplished 
without a more complete knowledge of the physical and natural history features of 
tlie streams, and it is to bo hoped that the means for making such a survey will not 
long be delayed. 

' 
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TROUT-REARING AT NEOSHO, MISSOURI. 

The follo\viiig notes on some of the iiiethods and results of rearing trout a t  the 
u. S.'Fish Comnission station, at Neosho, Mo., kindly furiiished me by Mr. W. 4'. 
Page, tile superilltendent of that station, mill be read with interest in this coniiec- 
tion : 

Oq tho  files of the Noosho station ime quite a number uf letter! detailing catches of raiubow trout, 
3 to 7 ;ouucls in  weight, in the Ozark maters i r i  1893. Tho majority of tho fish caught wcre from 
pl:tnts of yearling fish mado froin the Neosho station in  1891, though some mere the  results of fry 
Planted by the Blissonri Fish Couimissiou in 1880; not,itbly, t h t m  caught in Lamrence and Pulaski 
Counties, Missouri. That these fish may h ~ v e  an opportunity to  gct a start aud a firm hold 011 thcse 
watcrs, and to coulmence na t i ra l  reproduction, it i8 not deemcd politic a t  this tinlo to  mako ptlblic 
the naines of tho streams and tho localities a hero they are lruom~i to  be acclimated. In general, it 
can be acccptecl that  wherever in  tlie Ozark system healthy trout have been planted, with due regard 
to the conditions of ]oca1 environment, all reasonable expectations have becn realized. This is t o  be 
accounted for partly by tlie fact tha t  the streams are in the main fix1 by bold, generous, warm springs 
(ranging in  teniperature from 570 to  590 &'.) preserving a ncarly equable temperature; and by the 
further fact that  in  llenrly all these streams there esists a niultitude of organisms suited to the diet 
of tho Salntojtida. M y  lirniteil observations lead me t o  belleve that  this lilttor important factor is 
Uore pronounced in  tlloso waters having their rise on tho southern aud easteru slop0 of the Ozsrk 
Uplift. Several of the  smaller streams could be rnentioued which have, to  all appearances, the same 
conditions, except tliat they are of higher temperature (but  fortunately they are ~ t o l  too h i g k ) ,  a8 the 
cdebrated trout streams of Caledonia, N. Y., and Castalia, Ohio. 

The cnltivation of trout a t  t]le Neoslio station 011 the one side, and at, the Mninmoth Spring 
hatchery on the  other side of the uplift,, mct with unprecedented  SUCCUS^^ On the inauguration of 
the effort it was doubted by many if trout could be grown so far south of their iiatural habitat. The 
experience of tlieso two establishments lias not only demonstrated that  they cau be grown in this lati- 
tude, at tile low elovatioil of 1,000 foot and less, but grown to  a size i n  a givcn timo not surpassed by 
ally hatcllory iu the world, and further, that not ouly are their generative organs not stuuted by this 
forcing process, but  that  they develop in from one to  two years sooner than iii other locslitics. Year- 
ling trout which IvCr8 shipped in  1891 from Neosho to  Costalie, Ohio, mere there pronounced from size 

Nearly half a milliou trout eggs shipped from Neosho in  the 
willtor of 1892-93, t o  States ranging from Nebraska to  Verinout, were pronounced in every case to  have 
Produced first-class vigorous fish. ~ ~ i e s e  eggs were tho stirphs yield from'3-year-old trout raimd at 
Neosho. 

A study of tlle accompauyiug tables will show that  in  this country trout can bo made to attain 
the best marketable weight, namely one-fourth to one-third of (I pound, by the end of their four- 
teelith rnontll, a t  & cost of loss than 7 cents a pound. From the study a t  present boiiig giveri t o  the 
s'l.).iect of tlio fool1 of fishes under domestication, i t  is not improbable that  in  the near future this cost 

be rednred 50 per oent. As it is, trout a t  7 cents a pound gives a handsome reveuue on the 
wholesale market price of 40 cents. 

The fish-culturist cugagcd in rearing tlio finer grades of Bsli for the  inarkot can find 110 better 
water and cliillate for his work thau is furiiishcd by the uuoouutod springs of the Ozarks. It is hore, 

the shortest time, with tho least expenditure of food materiels, tli>Lt he C ~ U  convert his eggs into 
Pouuds of trout, 

* 

appearance to be past 2 years old. 

~ 1 1 0  Same stoclc a t  2 years old tiad givcn us a liaudsome lot of eggs. 

PICEDING AND GROWTH O1F RAINBOW TROUT IN TIIEIR SECOXD YIGAX. 

on Fobruqry 20, 1893, me cot111ted 1,500 13-months-old ostra-select rainbow trout into pond No. 2, 
Their total weight was 140.5 pounds, an average of 93.67 pounds 

per 1,000; tlioir average length was 7 inches mol l .  
April 26, 1893 (65 days afterward), theso trout mere reweighed und found t o  nvor:bge 260 pOIlnd8 

p!r 1,000, and to  measure from 8 t o  9 inches, being an increase in  weigllt of 178 per ocnt. Duriiig these 
" they hail been given 185 pounds of liver aud 1,008 pounds of mush, costiug $9.29; or each pound 
Of trout gained (after the  20th of February) cost a fraction over 3# COnt8. 

20,1893,90 c l z ~ s  after the fish were first pu t  into No. 2 pond, they were again reweighed and 
found t o  avorage 320 pounds to tho 1,000 fish aud t o  run froin 9 to 9& inches long, being an increase in 

bo raised for futtlro brood stock. 
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xiver .  I MiiSii. j Liver. 

---'-/--- Pounds.  P o u n d s .  Pou?lds. .......................... 7.0 8.4 1 210'0 
.......................... 7 .o 8.4 217.0 

8Odnys of Jnne . .  ........................ 8 4  2 5 2  1 252.0 
31 day8 of J u l y  .......................... ti.3 35.0 ?95.3 
31 clays of A@ilnt ...................... .t 12 '0 45 '0 J7L .O 
30 d n v ~  of Septornber .................... 12 .O 00 '0 860 .O 
31 clays of October.. ..................... 12 '0 54 '0 372 .O 

31 c l n b  of December.. ................... 15 '0 ' GO '0 465 '0 
31 el$& of January ...................... 15 '0 GO .O 4ti5 .O 

30 days Of h'O\7ClllbCr .................... 1 2  '0 60 '0 360 '0 

.-------- I 
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Musli. 

Pounds. 
2R2.0 

, 260.4 
756.0 

1,085.0 
1,395 '0 
1,800 .O 
1,674.0 

1,8GU .O 
1 , W O  '0 

1,800'0 

weight of about 241 per C Q I l t .  During these 90 days they had been given 305 pounds of liver aud 
1,627 pounds of mush, costirig $17.01; or each pound of'tront gained (after the 20th of February) cost a 
fractiou over 5 cents. 

Prior to  April 1,1893, liver cost 3& cents a pound; ar'ter that  tho price T T ~ S  4& cents a pound. The 
cost of miis11 rernninecl unclianged, n:mely, 4 cent :L ponnd. 

Up to thc  time tliese fish were trausferred to pond No. 2 they bad been all tho time in a pool 8'feet 
by 23 feet, among D lot of 6,000 other yearlings. The element of range so esseiitinl to tho growth of 
fish was eutirely lacking, as wab also that  of  pace and iiaturnl pastwage. Pond No. 2, into wliich 
they weie transferled, supplied to a certain extent these requisites. It has a vater  surface of about 
12,000 6qllare feet and a greatest depth of 36 inches, whereas tlie pools had a greatest, depth of ouly 2 
feet, moodeli sides and bottom, and with a C0nSt:iiit change of 55 gidloiis of mater per minute, the 
niaintenance of pasture under these conditiorts beiiig impossible. Pond KO. 2 is, for at l e a ~ t  a 
quarter of its area, less than  G inclies in depth, containing considerable aquatic flora, and breeding no 
little natural food. 

Thc follo-ving tablo gives the details of t he  food and  cost of 28,000 rainbow trout raised a t  
NeoHho, Mo., Stntion, from fry to yearlings, on a mixed diet of beef, liver, and mush, commeucing 
when the fry were transferred to the outdoor 11001s, April 1, 1892, aiid ending Jauuary 31,1893: 

3,268'3 pounds of liyer, :it 3i cents n pound, cost $114.39; 12,742.4 pounds of milsll, at & cent  a pound, cost $31238; cost 
of foot1 for 28,000 rainbow tront  frum Apri l  1 to Jnnnary 31, $146'25. 

Cost per 1,000, $5.22, or encli fish cost a fmction overt  cent. 
Arerago allowance I!er day (per 1,000) v a s  1.87 pounds uf the  mixture (in tho prc,portiun of 1 of liver to 3.70 of mush). 
The finb wore two sizes. On February 11, 1893, tliey \rere ~neasnred and woiglied-- 

Arerage co3t per dny per 1,000 was 1.707 cents. 

4 000 areraged7 inches long :ind 1075 poiinel8 1wr 1,000, or ............ 430 pounds gross. 
24.000 nrernged 5& inclies long and 42.6  pounds per 1,000, o r . .  ........... 1,020 ponnds gross. 

28,000 ?;enrlinp weiglied ................................................ 1,452 pounds gross. 

Speciinena qf iroirt d i i p ] ~ e d  from .A7eoxlio Statiou io T l i r s l i i t r ~ i o a ,  D .  C. ,  Jniriinry 35, 2892, to  be cnlrt for 
the JTo)~ltl'a Fair, 

Weight, 30 

-- - 
A cuut, per pound of n fraction orel'  10 cents. 

No. 1. lkiinbow trout. 

KO. 2. Srilna as X I ) .  1. 
Nu. 3. llrook trout. Hntclieil from eggs roreirecl ftoiii Sor thr i l le  Stntiou January  25, 1891. 

muntlis. 
h*o. 4. Sanie nu Xo. 3. TITeiglit, 8.6 ui inee~;  age, I ?  iuonths. 
Nu. 5 .  Von B3ulir ( S . f a r i o )  Iroiit. 

No. 6 .  Same as KO. 5. 
No. 7 .  Iltiinbow trout. 1f:itcliecl from e g g  reocirerl froni Wytht\.ille Stntiun on Jnnunry 17, 1891. Weight ,  3 ounces; 

age, 12 monthfl. 
KO. 8. S:inie nii Xu. 7. Weight, 1 5  onnces; aye, 12 rnontlis. 

Mi lc  fisli. 

Woiylit, 21 uiizwcs; age, 2 years. 

U:Lt(:Iied from eggs rcoeirod from Wytheri l le  Station in Jnnuary, 1800. 
oclll('es; tigo, 2 year*. 

Weight, 6 O I I ~ C R B ;  age 12 

Hatelied froni eggs recei\wd from Sorthvi l lc  Stiition February 5, 1601. Weight, 3.5 
ounces; :~gc, 11 ruoiilhs. 

Wc!ight. 3.5  ounce^; age, 11 n i o n t 1 i H .  

On February 11, 1893, a t  h'eosho Stat,ion, the weighing of yearling rainbow trout showed that- 
Ll,s. 

100 of the largest. niiisli and liver fed, 7 inclies long, weiglied ......................... 10 7 5  
100 medium sim,  I I ~ I I Y ~  iind liver fed, 5'8 inclies long, weigliecl ........................ 4 2 6  
100 xrnallest size, fed on n~nsli only, 4 iuclies long, weighed.. .......................... 2 %  
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1880.. ........ 
1881.. ........ 
1RB2 .......... 
188 I . .  ........ 
188h .......... 
18Rj. .  ........ 
18x0.. ........ 
1687.. ........ 
1888.. ........ 
1889.. ........ 
1890.. ......... 
1891.. ........ 
1892.. ....... 
1893.. ........ 

. The followixig table, showing the rainfall a t  Little Itock, Ark., by rnoiitlily aver- 
ages, during the past fourteen years, from 1 SS0 to  1593, iuclnsive, was prepared by 
the director of the U. S. Weather Bureau Station at  that place: 

J m .  
nary. 

% 
i . 1 7  
5.41 
3'45 
4.41 
3 .L)7 
2 9 6  
4 '94 
7.30 
8'48 
I .GA 
3 9 2  
G '83 

D E T A I L E D  

Unrch. 
___ 

7 .GO 
2 '38 
6 9 5  
4 2.1 
4 41 
3.84 
3.45 
4.54 
D .0G 
G .17 
5 .70 
5 .48 
2 ,55 
4 4 1  

~ 

April. 1 Nay. i June. 1 July.  

__ 
Octo- 
ber. 
__ 

2 . 0 i  
4 .ti9 
G '05 
5 .55 
I %I ~. 
1 .03 
1 '07 

.07 
2 '39 
1'99 
2.75 
1 '30 
2 .R3 

5 1 

ACCOUNT O F  T H E  INVESTIGATIONS.  

W H I T E  RIVER BASIN. 

The \\Tliite ltiver hiis its origin in three branches which unito S or 10 miles cast of 
Eiyettevi~le. ~ l i e s e  branches are 1rn01vn as Maiii, ~ i d d ~ e ,  auc1 West ~ o r ~ i s  of IYliite 
River. The AIain ~ o r l c  is the largest and is tlie only one deserving to  be qallecl a 
liver. The mTcst Fork is the smallest aid is only a moderate-sized creek. Tliese 
streams Lhre all very similar in cliaracter. Their currents are very swift and tlieir 
botton1s n s n a ~ ~ y  rooliy or gravelly. AH liavo their source in the iiortheru slope of the 
Boston Afouiitains alid drnin, for the most part, a sandstone country. The geiieral 
dip of tlie roc~is in this regioii is too mncli t o  tlie soutli t o  be favoriiblc to the forma- 
tion of 1:lrge spriiigs. A number of springs are formed, but nolie are importaut. 
These streanis become very low during tlie driest portion of tlie year, aiici the water 
in tliem is the11 confilled to  tlie deeper places in tlieir beds, forniiiig long, deep ~ O O I S ,  
wit11 little or 110 runniug water between them. Tliere are very few bayous formed in 
these river bottoms, ancl iioiie of any size. ~ e ~ o w  tlie junction of these three forks 
the White River beconies a strcniii of some iinportauce. It cuts through tho cherty 
limestolle previously xuentione(i, wliicli forms its bed iiiost of the distauco to Newport, 
and it also clraius lilost of the cherty liniestoiie region iii Arliansas and Missouri, as 
Qplaiueci above. Tho river and its largest tributaries are fed by niaiiy spring brooks. 
At  most places visiteci, viz, mar  li'ayetteville, ~ u r e k a  Springs, anc~  Batesvillc, its bed 
is usually gr:Lvelly or sniidy, with occasional stretches of rocliy or muddy bottoiils. 
Except a short time after a rainy seiisoii the water iu the river is quite clear. T i l k ~  
all together the TIT.Thite liiver is one of the clearest mid iiiost benutifiil strealiis in the 
Mississippi basin. 

It is a very clear 
stremu, flowiug over a sandy am1 s1iiiigly bottom. r t  is also fed by many spriiigs in the 
cherty limestono tlirough mliicali it flows for the greater portion of its course. 

l'he War Eagle is a tributary of the White River, soine distance above Ring River, 
which it exceeds i i i  size. It is reported to  be tlie best stream for fish in nortli\~wstern 
Arhnsas.  It is not uucoinrnoii for anglers to cross tlie olio or two forks of tho RTliite 
River and travel some 15 miles over a rough road in order to  try their fortunes in the 

Kiug River was visited iiear Afarble during the qwing of 1892. 
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War Eagle River. The black basses, called “trout,” are tlie favorite fishes, although 
wall-eyed pike aiid channel cat are found in inoderate quantities. No collections mere 
made from this stream. 

Near Gatesrille we visited three northern mil one southei~n tributary of the 
White River. Laferty Creek is soine 10 t o  1.5 miles up the river from Batesville. It 
is a small stremi, with clear water and a rocky, sandy, and muddy bottom. It; is fed 
by springs and is too small to be of ~uuch importance. Spring Creek is about 10 to 12 
miles in length, mid is fed alinost entirely by what is known as Big Spring. A short 
distance below the spring a clam is constructed, above which is a lake, about an 
eighth of an acre in extent. In the dry season, by storiiig water at night iii this lake, 
enough water cam be had to run a11 8-horse-power turbine during tlie day. Below the 
spring the valley is narrow and subject to overflows; otherwise this would afford an 
excellent site for a hatchery. We collected in the stream below the dam and about 
half may from the dam to its mouth. I ts  water is very cool, especially when compared 
with t h e  water i n  Laferty Creek, White River, and Polk Bayou. Polk Bayou is tho 
largest tributary near Batesville. Miller 
Creek is D small tributary of Polk Bayou. Salado is a small tributary on the south 
side of the river, a short dist,aiice below Batesville. The region drained is mostly 
covered by sandstone. Where visited by us the bottom was too rocky to admit of 
successful seining. A short distance below the water was very deep and full of large 
fragments of rock. Large gars could be seen coming occasioiially to the surface. 
Between t8his point and its mouth the Salado flows through the White River bottom 
with a slow current in a deep, narrow channel. Cauey 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 River is Black River, which empties into the 
White a short distance above Newport. The Black is a very large stream and navi- 
gable for small boats a8 fur as Pocahontas, almostits entire lengthin Arkansas. The 
Current fivers, its most important tributaries, rise in southern and eastern Missouri. 
The waters of the Black Iiiver are quite clear, though they are stained to some extent 
apparently by vegetation, giving it a dark appearance, from which, no doubt, its name 
was derived. We visited this stream at Black Rock. I t  is froin 60 to 200 yards in 
width and flows mostly through a deep channel, with sandy slid inuddy bottorns; 
along its course are ninny shoals with sandy and rocky bottorns. It is fed mostly by 
spring brooks and rivers, and is au excellent stream. The region about Black Rock 
is heavily timbered, pine, poplar, elm, oak, and ash being the commouest of the larger 
lowland trees. Black Bock is noted for its large number of sawmills. 

Spring River is a, western tributary of BIack River, into mhich i t  empties a short 
distance above Black Rock. It is the outlet of Rlammoth Spring. one of the largest 
spriiigs in the United States, arid is about half the size of Black Eirer above the 
point where i t  enters. The current of Spring River is swift, its bottom more rocky 
and sandy than that of the White. Onr collectioiis were made a short distance above 
the inouth of the river. 

The Strawberry is also n western tributary of the Black. It is Iittle inore thnn a, 
large creek aucl goes nearly dry in  summer. I ts  current is moderate, but rather 
swifter than that of Spring River, the bottom being inore rocky. It was visitcd near 
Smithville. Plat arid Machine creeks are small northern tributaries of the Straw- 
berry. They dry up in summer and are too small to be of any consequence. 

It is similar to Laferty and Spring Creek. 
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The BuEalo rivers are southern tributaries of the White River, aud, no doubt, 
draiu the roughest and most rugged portion of the Ozarlrs, if iiot the most elevated. 
The current of both these streains is swift a i d  tlic bottom rocky. They were visited 
near Jasper and Loafer’s Glory in the spring of 1892, when the .water mas too high 
to  admit of successful collecting. 

Village Creek is a small stream near Newport. It is so full of snags that collectiug 
was almost impossible, and only a few corninon species were tacken. 

, 

LIST OF THE FISHES OF THE WHITE RIVER BASIN. 

1. Lepisosterrs osseus (Linnwus). Logig-tiosed Gar Pike; Conmo,t Gar Pike. Common in White River 
nt Batcsrille mid Oxford Bend, and in Strawberry River a t  Slnithville. Many large spcci- 
inens of this species and the short-nosed forms mere observed in White River at Newport; 
also in  Salado Creek near Batesvillc. 

White River n t  Oxford Bend; an 
occasional specimen taken. 

Cornniou in White River a t  Bates- 
ville, Strawberry River a t  Smithville, and in the Middle and Main Forks of White River at 
Ftlyetteville. Specimens can frequently bo seen in tho Fayctteville markets. Most of them 
are caught in  fish-traps between Wymau and Oxford Bend. 

A catfish weighing G7pounde was 
caught in  a fish-trap uear Oxford Bend iii the spring of 1892. I did not sce it, but from what 
I learned about it I presume it bclonged to  this species. Other large catfidies are reportcd 
t o  have been caught in  the White River near Fayetteville, and I have 110 doubt some of them 
belong t o  Leptops olivaris. 

5. Ameiurus nebulosus (Le Sueur). Coi~imon Bullhead; Borticd Pout. Miller Creek nt Batesville; 
131ack River a t  Black Rock. This species seems to  bo rare i n  the Ozark Mountain region. 

6. Ameiurus melas (Rafiuesqiie). Biillhead. Scarce in tlie White Rivermd Polk Bayou at Rntesville. 
but common in Spring Creek a t  the same place. Evidently iuore abundant than the 
preceding species. 

Noturus nocturnus Jordan & Gilbert. A fcw small specimens from Spring River near Black Rock. 
8. Noturus gyrinus (Mitchill). A few specimens mare obtaiued from F l n t  and Machine 

creeks at Smithville. 
9. Noturus miurus Jordan. Thirty-seven specimens froin tho Middle Fork of White River, Fny- 

etteville; 12  from the Main Fork; and 2 from White River a t  Oxford 13end. The longest is 
from Oxford Bend and measures 2) inches. Nearly all the others are froni 14 t o  2& inches in  
length; head, 4; depth, 5) t o  G ;  anal rays, 11 to  13, usually 12; pectoral spine nioderate; its 
length equal distance from tip of snout to posterior margin of orbit. On its imer  margin 
are G retrorse spines; i ts  outer margin smooth; occasion:dly one or two ~iiiall spines on 
outer margiu and near its tip. Top of liead flattish, or slightly concave between orbits; 
mouth rather large. Color, light olivnccous, 
pnuctated with dark dots. Top of head darker; 4 dark bands oubnck, extending as faint 
bands on sides. Caudal fin with a dark baud at its base, and oiie also near ite tip. No 
dark spot ou dorsal fin. l’hese specimens diRer from typical m i t w i i s  in the smaller pectoral 
spine, with unserratecl outer margin. 

2. Polyodon spathula (Walbaiim). 

3. Ictalurus puiictatus (Rafinesqne). 

Paddle-$sli; Simon-billed Cat.  

Chan?ieZ Cat; Whita Gat. 

4. Ameiurus nigricans (Le Snenr). Great CaGsk; Mississippi Cat.  

S ~ O J W  Cat.  

Origin of ventrals behind last dorsal rays. 

It also has a more slenilcr body. 
lo. Noturus exilis Nelson. 
.ll* Noturus eleutherus Jordan. One specimeu from tho Main Fork of White Rivor at Fayetteville, 

and one from Sallisow River near Makey’s store. Length, 13 iuches; liead, 3); depth, 6; 
anal rays, 13. Pectoral spine large, 7 retrorse teotli ou the  iiiner miwgiii, longer than the 
diameterof the spine; outor margin strongly toothed with from 18 to 25 teeth. The outer 
teotli are turucd toward the tip of spinc; those ue:west base, towtrd bnse of spjnc, while 
those nearest the middle of the spine are directed at right auglcs to the spine. Mouth 
very small; head pointed; top of head convcx. Origiii of ventrals iiudor last doraal ray. 
Pectoral spine, l& in  tho length of the head. Eye larger than in  the  preceding species. 
Color similar to  Ar, miurxs. A darlc baud across nape from one pectorril fin to  the  other; 
a (lark band a t  bnse of dorsal fin, extending f i h t l y  on sides of body; 3blaokbends behind 
dorsal fin; t ip  of caudal black. 

Middle Fork of White River at Fayetteville (scarce). 
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12. Ictiobus urus (Agassiz). ILazor-back Rtrfulo. I saw screral large specimciis of‘ biiffalllo-fish in 
possession of fishermen near natesville. They verc  caught on :e hook baited with cotton 
and cornmeal. 1311ffdo-fish of large 
size are reported to  be qnitc coniinon in  the White River. 

This is a very coni~non 
species in  the Ozark Mouutains, and seeins to picfer clear btreams. Itare in White River 
a t  B:Ltesville, but abuutl:mt in Laferty and Spring creeks a t  Batesville, Black 12iver and 
Spring River a t  Black Rock, Strawberry Biver at Smithrille, Rig BufXalo River and King 
River a t  Marble, iniddlc and inaiir forks of White Kiver a t  Fayetteville. 

This spccies appcnrs to be ram throngliout tlie 
Ozarks. It is seldom taken except from stagnaut ponds, b:eyoiis, or dcel) still water, in  
streams of rnther sinall size. A few spccimens were obtained a t  Batesville, from White 
River, Salado, Coiiley and Spriiig crcclrs. 

Common in White River, Polk Bayou, 
Salado, Caiiey and Spring crcclrs :it Batcsvi1;c; scarce in Village Creck a t  Kcmport; com- 
mon in Black mid Spring rivers a t  Black Rock, Strawberry liiver and Flat and Machine 
erccks a t  Sinitliville, Icings River a t  Marblc, Middle :end Main forks of the White River at  
Fayctteville. This species is casily 1’011 onnded with P. carinatus Cope. In the White 
Rivcr basin i t  is the more coiiirnon. 

0bt:iinerl in Spring, Salado, and Cancy 
crceks a t  BatCSdlC, but Only onc speclnien iu each btrcam. This speries is very scarce or 
very diffidilt to  capture in onr collecting seines. 

It is 
more abundant in lowland than i n  monntain streams. A few specimens were taken in Black 
River a t  Bhck Rock. 

One large specimen W ~ S  takcu in Black 
River a t  Black Itock. I t  is 
far froni being :tbuudant. 

19. Campostoma anomalum (Rafinesqne). A very conimon and in some 
p1acc.s a very abniiclaut species in  the Oznrlr region. Specimens 
were taken as follows: In tlic White River, Polk Bapii ,  Miller, Lafcrtp, and Spring 
crceks a t  l3atcsvillc (common) ; Black and Spring rivers a t  I31:ick Rock (scarce) ; Straw- 
berry River, Flat and B1;ichiue creeks a t  Smithvilla, I3ig and Littlc Bufhlo rivers a t  Jmper, 
arid Middle and Main forks of the White Bivcr a t  1~:qwtteville (corninon). 

Wlii to River, Polk B:eyoii ; Millrr, Salado, 
and Caney creeks a t  Uatesville (abund:int) ; Laferty Crcclc at Uatesville (cnruuion) ; Black 
aud Spring River a t  Black Rock (scarce) ; Xtrnmlierry River ;it Sinithvillo (sc;irce). The 
body of ninny of thc speciniciis from I3liick Rock arc inore conipressed than usual. A very 
abundant aiiil variablc: niiiinow in tlic Ozarks. 

21. Hybognathus nubila (Forbes). Wliito IZivcr atid Lnfcrty Crcek at Biitesvillo (scarce); ]jig 
I3uffalo River (coninion); King River at Marble (scarce); Main and Blicidlc forks of White 
River at Fayettoville (abuntlant) ; West Fork of White River a t  Greenlaiid (scarce). 

22 Chrosomus erythrogaster Rafincclqiic. lZc(l-bcllicd niiizaoio. Spring Creek at Batesville 
(abundant); Kiug River a t  Marble (coinmon) j Gig 3utfalo River arid Little Buffalo River 
a t  Jasper (scarce). 

23. Pimephalee notatus (Rafiuesqiie). BZuitt-soserl iVtnuow. Wliite River and Polk Bayon at 
Batesville (scarce) ; Salado, Cnney, ant1 Lefcrty creeks a$ B:itesville (cominon) ; Strawberry 
River, Flat and Machine creelis at Smithville; Big Buff:ilo River at Jasper (scarce) ; King 
River at Marble and Spritig River at Black 12ock (comnlon); West Fork of White River nt 
Greenland and White River a t  Oxford 13end (scmcc); Main and Xirldle forks of White 
River at Fayetteville (:ebiindnnt). 

Taken i i i  White River, S a l d o  aiid Caney creeks at Batesville, and in 
Black River at Black Rock; but  scarce a t  all of these places. 

I3l:irk River and Spriiig River a t  Black 
Rock. The types (2 spcciiriens) of Nofropis ( ; l loit inua) flCliCiOSUS are froni Itio Leon, near 
Sun Antonio, Tex., arid arc preserved in the U. S. N;ttiou:rl Aliiseum. Ihe  types of Nofropis 

I was iinable to  identify the species ryith certainty. 

13. Catostomus nigricans Le Sncnr. Hog Sucker; Stoue-roller; Stonc-fotcr. 

14. Erimyzon sucetta (Lacdpbde). Chub Sfickir. 

15. Moxostoma duquesnei (Lo Suenr). Coninion Rrdkorse. 

16. Minytrenia mdanops (Rafinesquc). Striped Sucker. 

I t  menis to  prefer still and deep mater. 
17. Placopharynx carinatus Cope. This species very iniich rcscnibles Mosostoiiia dtigiiesnei. 

18. Cycleptus elongatus (Le Suenr). Xissouri Suckcr. 
This species lives in largc streams aud is difficolt to capture. 

Stone-lugger; Sfouc-roller. 
I t  prefers spring brooks. 

20. Hybognathus nuchalis Agnssiz. Silrery ntinnotu. 

Very cominou it1 spring br0olc.i throughout the Ozarks. 

24. Cliola vigilax Girnrd. 

25. Notropis blennius (Girard). Blunt-nosed Hiinuoiu. 
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(81btwtLops) blettwiits are from Arkansas River ucar Fort Smith. Tlic cpecimciis 11sted above 
are identical with AT. blettttiiis. The types of h7. delicioatir diKer iii beiug a little nioro slender 
aut1 in  h:iving a ~iiore pointed siiout ani1 simller preorbital bone. N. blettnitts is the older 
nnuie aiid diould bo i i scd  for this hpecies; S. deliciostis represt~~t ing the mobt soutliern 
variety of this exceedingly r:iri:iblc species. 

26. Notropis ozarcaiius Meek. Salarlo :iud Caney creeks :it Jiatcsvillc; Strawberry River a t  Smith- 
ville (scarcc). 

27. Notropis shuniardi (Girard). 
Nofropis (dlbiwtiops)  s h t m t c o d i  Girarcl, Proc. Acad. Nat. Sci. Phila. 1836, 194 (Arkansas River a t  Fort 

Suiitb, types); Girartl, I‘islics Pacific R. R. Surrcy, 1858, 2Gl (Arkansas River a t  Foit 
Siuith, typcs). 

h’olvopis bool~s Gilbcrt, Proc. U. 6. Nut. Mus. 1884, 201 (Salt Creek, 1 3 r o ~ t i  Couiitg, Iiitl., atid Flat 
Rock Creek, Rush County, Iii(l., types). 

i\’otropia rlcabt-icep Jordau & Gilbert, l’roc. U. S. Nat. 3ius. 1883 (Whito Riror, Eureka Spriugs, 
Ark., in part). 

His description :iud 
figure would suggost Xoiropicr boopi  Gilbert, rathrr ihan any other speries so far liiio\vn froui 
mesterii Arkansas, unless i t  bo 0110 of tho otlier species figurctl on saiiie pagc of Dr. Gir:ird’s 
paper, Albt ir~tops blctiitiits or A l b i i v t t o p  illecebrosus. A‘olvoliis b o o p  Gilbert, is a vcry coininon 
spocics in tlio Ozarlc illountain regioii, aiid i t  scctns not iinlilcely to h a w  been i l l  Dr. Girnrd’s 
collt~ction. d l b t t m o p  BImwins :ind illectbvosas of Girard aro distinct specics n ~ i d  iliffwcnt 
from Xotropis boops of Gilbert. Tho speciincns from White River, Eiirelca Springs, recorded 
by Urs. Jorcluii aud Gilbert :is A*ofropis scabricqis, arc for tho most par t  the AT. boops of 
Gilbert. Tho description cvidcntly is thut of X. 
boops Gilbext, which is here regarded as identical with Nofropi.: sktintardi (Girarcl). White 
River a i d  Polk h ~ o u ,  Batcsville, scarce ; Blaclc River. 

Common iii Wliito River, Polk I3:iyoii : Miller, Salaclo, 
antl Caney creeks a t  Uatesville; Strawberry River a t  Sniitliville, and in tlio niaiii zinc1 mitldle 
forks of White River at Payottovillo; scarce in  Laforty Creek a t  Bntesvillc. 

Bltrcl,-failed i2iittnow. Whito Rivcr a t  13atesvillu (sc’arcc) ; Polk 
Bayou nut1 Miller Creek a t  B:~tesrille (couiiiiou) ; Black aud Spring rirers a t  BhcB Rock 

Scarce in  II’hite River a t  B:ito~ville and Spring River a t  
Blaclc Rock ; aommon jii  I31:icli R i w r  at Bl;ick Rock. This specics resembles AT. skwtmrdi, 
but  lins n sni:iller eye, t!ors:il fiii inore posterior, aiicl n siu:ill black spot at the baso of tho 
caudal fin. The bpeciincns recorded as N. shimavdi, in the I3iilletin of the U. S. Fish COIU- 
riiissiou for 1889, 1). 121, with midl bl:~clr &pot a t  base of cmid:il, belongs to  this species. I 
Iinve receutly comparcd thcse speciiiieiis with the types of X. rfc~noco~)liaZirs in tho IT. S. 
Sational M U S C U I ~ ~  a t  Washington, :ind fiud no ditforeiice cscclbt hi i c l i  as would IJO cspectcd 
:~mong ~periuiens preserved in alcoliol. 

1’011~ Di~you, Luferty :iud Spriiig creelis a t  
Bntesville (nbiindant) j Snlatlo ant1 Caney creelcs n t  Batesvillc; Ulack liircr a t  Black Rock 
(coi1iino11) ; Spriiig River a t  B1:iclc Rock; Strawberry River, Flat aiicl Machine creelis a t  
Suiitliville; King River at Marble; 13ig J3uffalo River (scarce) ; Little Bufirlo River, Jasper 
(cominoii) ; hhiu  and Middlc forks of II’hito River, Faycttevillo (abundiint). It is difficult 
to  clistiiiguish the youiig of this species from the yoimg of i\’otropis ,-ottuftis. This spcoirs is 
the ii~ore eoiiiiiion iii ordinary strcoms, the otlier is found morc in spriiig brooks. 

Wliitc River, Polk lhyoii, and Laferty Creek at Dstesrille; Black 
River aiid Spring River a t  Black Rock (scarce) ; King R i w r  n t  bIarble (co1iiuioii) ; bIidclle 
Fork of Wliito River : i t  Fayctterillo and Big Buffalo River (abundant). 

33* Notropis umbratilie (Girnrd). White River, Pdlc Bayoii, S:ilado, Cnney, and Spriity crooks a t  
Uatesvillc (sc:irce) ; Flat  rind hI:icliiuo cr~lilis a t  Siiiithvillo (coiuinon). This iuiimow is 
cstreiiiclg variable in form nncl color. Soiue indiriilnnls hare  a very cleep antl iiiuc~h co~11- 
prossed body, and tho deeper spceiiiioiis nro usn:illy tho clarkost in color. 

’4. Notropis galacturus  ope). ~ i ~ ; y - t a ~ e < t  arittttott,. p o ~ i  ~ a y o t l  alicl Lafcrty Creek xlt Ilates- 
ville (scarce) ; Spriug River a t  Blark Rock aiid Stramhcrry River a t  Siiiitlirillo (coi~~uion) ; 
Main Fork of Tl’hito River at Fnyottcvillo ( s c m x ) .  

Tho types of d l b t c r n o p  skritttardi Girard hare  iiever becn f o i u i c l .  

A few speciluciis are hi. arcattantius Mcelr. 

28. Notropis whipplei (Girard). E i l t w l f i t i .  

29. Notropis venustus (Girard). 

’ (:hiindaiit). * 
30. Notropie xBnocephalue (,Jordan). 

31- Notropie coriiutus (Mi&chill). Contnlo)~ Sltittcv. 

32. Notropis zoiiatus (Agassiz). 
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35. Notropis telescopus arcansanus (Meek). This species is scarce in Laferty, Salado, and Caney 
creeks at Batesville, Strawberry River at Smithville, and the Main and Middle forks of 
the Whitc River at Batesville; but is abundant i n  Litt81e Buffalo IZivcr a t  Jasper and 
Big Buffalo River. Many females taken from the Littlo Bnffalo River were full of inature 
eggs. Their brcecling season soems to  be about the last of May or first of June. 

36. Notropis atherinoides caddoensis (Meek). T:tkcn in  Whitc River and Miller Creek (comnion) ; 
Polk Bayoit and Laferty Creak (abundant) and Saledo and Caney creeks (scarce) a t  Bates- 
ville; Village Creek a t  Newport :in11 Spring River a t  Black Rock (abundnst); Black River 
at Black Rock (comnion). 

37. Notropis dilectus (Qirard). E?nemZd Xinnow. White River at Batesville (abundant) ; Polk 
Bayou a t  Batesvillc (common); Lafcrty, Salado, and Cancy creeks a t  Batesville, Black and 
Spring rivers a t  Black Rock, and Middle Fork of t,he White River a t  Batesville (scarce). 

38. Hybopsis dissimilis (Kirtland). 
39. Hybopsis amblops (Rafinesque). White River and Polk Bayou a t  Batesville (scarce); Big 

Bnffalo River (common) ; Littlo Buffalo River a t  Jasper (abundant,) ; Strawberry River a t  
Smitliville; Wcst Fork of White River at Greenland; Main a n d  Middle forks of the  White 
River at Fayettoville (scurce). 

40. Hybopsis kentuckiensis (Rafinrsque). Taken a t  Batesville in Laferty 
Creelc (scarce) ; Spring Creek (coinmon). 

41. Semotilus atromaculatus (Mitchill). Homed Daw; Creek Chub. Polk Bayou and Laferty 
Creclr at Batcsville (scarce); Spriiig Creek a t  Batesville; F la t  and Machine creeks at 
Smitliville (common) ; Big BnPiklo Rivcr (scarco); King River a t  Marble. 

White River anil Polk Bayou a t  Bates- 
ville (scarce) ; Salado, Caney, and Spring creeks a t  Batesville (common). 

Teeth, 5-5;  scales, 
41. KO black on dorsal fin; dim, no doubt, t o  the  specimen having faded. 

Wlrite River a t  Batcsville, 
Black River at Black Rock; White River a t  Oxford Bend; scarce a t  all of tlieso places. 

Spotted X i s n o w .  White River at Batesville (scarce). 

Horny-licaded d l i n n o z ~ .  

42. Notemigonus chrysoleucus (Mitchill). 

43. Opsopaeodus emilia (Hay). 

44. Dorosoma cepedianum (Le Sueur). 

45. Clupea chrysochloris (Rafinesque). Skipjack. White River at Batesville (scarce). 
46. Fundulus catenatus (Storm). Sizldfiiah. Whitc River and Pollc Bayou : k t  Batesville (scarce) ; 

Spring River a t  Black Rock; Flat and Machiue crecks at Smitliville (common) ; King River 
a t  Ifarblc; Big Buffalo River (abundant) ; West Fork of White River at Greenland; Main and 
Middlc forks of White River a t  Fayettcvillc (scarce). 

White River, Polk Bayou, Salado and Caney 
creclrs at Datrsville (common) ; Laferty and Spring creeks at Batesville (scarce) ; Village 
Crcck a t  Ncwport and l3laclc River a t  Black Rock (common); Spring ltivsr a t  Black Rock 
(scarce) j Strawberry River i Fla t  and Machine creeks at Sniithville (common) ; Main and 
Middle forks of Wliite Rivcr :it Fayettevillc (common). 

vi110 (abundant) ; Ulaclc and Spring rivers a t  lilack Rock (conimon); Strawberry River a t  
Smithville (abundant) ; Salado anil Caney creeks a t  Batcsville (scarce). Many of the  females 
werc full of young, cspecially those from Spriug Crecli, talcen tlic second week in August. 

49. Lucius vermiculatus (Le Siieur). Spring Creek a t  Batesville and Black 
River at Black Roclr (common). 

50. Lucius reticulatus (Le Suenr). Eastei*tc I’ickereZ, Spring Crdek a t  Batesvillc, not common. A 
few spccimens were taken from a deep hole in  the stream, 

51. Anguilla chrysypa Rafiuesque. Conwion. EeZ. Black Rivcr a t  Black Roclr. One specimen was 
taken on tlie shoals, a short distance above tho city. White River at Oxford Bend (scarce). 

52. Labidesthes sicculus (Cope). White River, Pollc Bayon, S:tlado and Caney 
crccks a t  Batesville (scarce); Villagc Creek a t  Wewport (common); Spring River a t  Black 
Rock (scarce) ; Black River a t  Black Rock; Strambcrry River a t  Sinithville (common); Rig  
BufEtlo River (scarce); King River at Marble and Muib and Middle forks of White Riwr  a t  
Fayettcville (scarce). 

53. Aphredoderue sayanus (Gillianis). Spring Creek a t  Batesville and Black River at 
Black Rock (scarce). 

54. Elassoma zonatum Jordan. 

Go7drlt Shiner. 

Snlarlo and C:iney creeks a t  Batesville (scarce). 

GizzuvcZ Shad; Hickory Sliac7. 

47. Zygonectes notatus (ltafinesqnc). Top-nci~tnow. 

48. Gambusia affinis (Baircl & Girard). Polk l3a;oou a t  Batesville (conimon); Spring Creek a t  Bates- . 

Little Gveei~ Piekei.eZ. 

Broolc Silcwside. 

Pirate Perch. 

Spring Creek at Batesville (scarce). 
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55. Ambloplites rupestris (Rafinesque). 
56. Pomoxis sparoides (LacOpEde). 
57. Lepomis cyaiiellus Rafinesqnc. 

Cogg7c-eye; Rock Bass. Black River a t  Blark Rock (scnrce), 
Cnlico Bass. 
Greei~ Sirn$sii; Perch. 

Block Rivcr n t Illaclc Rock. 
Wliito River aud Spring Creak at Bates. 

villo (coininon) ; Lafcrty Creek tLt Uatosvillc; Blncl; River a t  Blnclc Rock (scarce) ; Straw- 
berry River, Flat and Blachiuo creeks a t  Srttithvillc (commoii) ; Big IlnfFalo R i w r  (abun- 
doiit); King River a t  Marble and Main an3 Xiiddlo forks of White Rivcr at Fayetterillo 
(srarce). Tlie species of sunfishes, inore csp’ccially those belonging t o  the genus Lepomis. 
are knowii in  Arlrnnsas ns “perch.” 

Takcu in tho White River, Spring, Salatlo, and Cailey 
creeks a t  Batesvillo, and in  Black River a t  Black Rock, but  scarce a t  all tllese places. 

Obtsinod in Sdado, Caney, :tnd Spring crocks a t  ktesvillo, and in 
Black River :tt Black Rorlr; scarce :it all of these placcs. Probably identical with I,. 
miw iat it 8. 

White Rivor a t  Batosvillo (scarce) ; Village 
Creek a t  Nowport; Black and Spring rivers at B1:~clc Rock (common). 

White River and Laferty Creek 
a t  Bntosville (scarce); Salado and Caiiey creeks a t  Batesville; Black and Spring rivers a t  
Black Rock ; Strawberry River a t  Smithvillc (cotuinon) ; Flat nnd Machine rrcelrs a t  Smith- 
villo, King River a t  Marblo, and Ilig Iiuffalo River (scarco) ; Mniii and Micldle forks of 
White River at Fayetteville (abundant). 

Whitc River and Polk 
Bayou a t  Batesville (common) j Sthlaclo and Cancy cr,eolrs a t  Batesvillo (cIcarce) ; Black and 
Spring rivers a t  I3laclr Rock; Strowbcrry River a t  Suiitlivillo (coniuion) ; Villago Creek a t  
Womport (scarco) ; M : h  mid Middlc forks of Wliito River a t  F:Lgettcvillc (CO~I~IIOLI). 

Si)~all-nioicihcd Black Bass; Trocrt. White Iiiver :1nd 1,:iferty 
Creek at Ratcsvillo; Strawberry River a t  Smitlirillo; hh in  and RIitlillo forks of White 
River at Faycttcvillo (conimon). Both this and tho proccding species are knorrn in tho  
South as “trout.” 

White River a t  Bibtesvillc ((~01~1113o13) ; Polk 
Bayou and Miller Crook a t  Batesvillc; Strawbcrry llivor nt Sinithville (6~:1rce).  In thrso 
spocimous tho body is covered with scallcs orcept on the belly and nntorior dors:~l region. 
Tho rest of tho dorsal rogioii is loosely scalcd. 

Polk Bay011 ; Salado and Caney crocks at Bntesville; Straw- 
berry River n t  Striithvillo (scarro). 

Spring River ;bud Black Rivcr nt B1:1ck Rock (srarcc). 

58. Lepomis macrochirus (Rafinesque). 

59. Lepomis garmani Forbes. 

60. Lepomis pallidus (Mitchill). 

61. Lepomis megalotis (Raiiiiosqu~). 

Blue Siitijsli; Percii. 

Long-cured Sui2fish; Percii. 

62. Micropterus salmoides (Lacdphdo). Big-ntotttiied Black Bass; Trorrt. 

63. Micropteius dolomieu LacEpPdo. 

64. Etheostoma pellucidum vivax (Hay). Sand Darter. 

65. Etheostoma nigrum Rnfincsquo. 

66. Etheostoma chlorosonia (Ray). 
67. Etheostoma bleiinioides Rafiiiosqiio. Ovxtt-sided Davtrr. White River n t  lhtcsville; B1:wk 

River a t  Rlaclc Rock; Strawberry River; Flat and Machiiic crocks :It Siuithvillo (scorce) ; 
Big Buffalo River (coiiiuion). 

Hogjsli ; Log Perch. White River a t  Batosvillo ; Eltick 
and Spring rivers cit B1:~clr Rock; Midtllc and Maiu forks of Wliito River s t  Fayetteville 
(rJcarce) ; Strawberry River n t  Smithvillo ( C O I ~ ~ U I O U ) .  

Black-sided Darter. Whito Rivcr a t  13atesvillo (scarce) ; 
Galado and Cancy crcolcs a t  Batosvillo (coininon); Black and Spriug rivors a t  Ulaclr Roc*k 
(scarce) j Strawberry Rivcr :it Siiiithville (common). 

White River a t  B:ttesvillo; Spring River a t  I3litclc Rock ; 
Strawberry Rivcr :it Srnithville (scarce). 

Spring Rivcr a t  Black Rock; Stramborry 1:ivcr a t  
Smithvillo; Black River at Black Rock (scarco). 

Saledo ant1 Canog creekr (scarce). 

68. Etheostonia caprodes (Rafitiusque). 

69. Etheostoma aspro (Cop0 & Jortlau). 

70. Etheostoma phoxocephal6m Nclsoii. 

pl. Etheostoma evides (Jordan & Copelaud). 

72- Etheostonia cymatoteiiia Gilbert & Meek. 
‘3. Etheostoma ouachita (Jordan & Gilbert). B1:iclr liiver at Ulnclr lioek. Two spcciinous mcre 

Head, 4 ;  dcpth, Gg; dorsal fiu, s-13; anal fin, 11-10; wales, 6-58-7; Intcr:~l line 
Bronst aucl nape naked, choeks uud operclcs sc;~lcil. Sc;~les ou belly dociduoue, 

S l l O u G  
Upper j aw with frenum 

811 
Body vcry slender, snbtorcte. 

obtaincd. 
cotuplcte. 
leaving :L naked strip. 
pointed, mouth toriitinal; jaws equal and well slipplied with tccth. 
scarcely protractile. 
of the fins aro brbrred wit11 darkor except ve~itrnls and anal. 

Gill rneinbraiic scarcely counootod, free from tho isthmus. 

Color sirnilltr t o  IC. aspro; spots on sides couflnent and irrognlilr. 
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74. Etheostoma zonale (Cope). Polk I3ayou and Spring Creek a t  Batesville; BInck Rircr a t  Black 
Rock (scarce) ; Spring River a t  Bl:icli Rock (common) j White River, Oxford Bend, :iud Main 
and Middle forks of White Rivcr at F:~yetteville (scarce). 

75. Etheo?toma whipplei (Girard). Polk Bayou, Sa1:ido and Cauey creeks a t  Batesville ; Spriiig 
River a t  Black ltock (scarcc). 

76. Etheostoma histrio (Jordan & Gilbert). Length, 
head, 4+; depth, 54; dorml, IS-12; anal, 11-7; scalcs, 5-56-7. Nnpe well scaled. Clicelrs 
naked; operclcs with a few scsles ou the upper portion. Breast and anterior portion of 
belly naked; rest of belly with ordiiiary scales. Body ~ c r r  robust; dorsal region clevatcd; 
snout blunt8, sharply dccnrvcd i mouth eiu:ill, subinferior, lower jaw iucliitled; upper jaw 
slightly protractilc; tcetli in jaws well developed. Color rcry dark, iuottled; spinous 
dors:il with dark 1J:iiid across tops of spiues and estcnding dowu on f rout  of fin; eoft dorsal, 
with black dots, irrep1:irly lmrrcd ; ana1 and paired fins bnrrcd. 

77. Etheostoma uranidea (Jordan & Gilbert). White ltirer a t  B:itesville; Black and Spring rirers 
at Black Rock (couimou). 

78. Etheostoma julia? &ek. Iiing River :it 31:brble; Middle Fork of White River a t  Fayetteville 
(scarce). Known only from these specimens and the types which mere obtained froiii Jaines 
River iienr Springfield, 110. 

Rainbow Davler. Polk Bayou (scarce) ; Miller 
Creck (commoii) ; Laferty and Spring creeks, a t  Batesville (abiindant); Spring E i w r  at 
Black Rock; Flat  and Blacliiiic creeks a t  Smithrille (coiiimoii) ; Big Buffalo River (abun- 
dant) ; Little Bnffalo River a t  Jasper; King River nt  Marble; White River at Oxford Bend; 
)Vest Pork of White River :it Greenland; Middle and Main forks of White River a t  Fayctte- 
ville (common). 

Three specimens 1wre 
. obtaiiied. Head, 4 in  the length of the body; depth, 5+ t o  6 ;  dorsal, IS or 9-10 or 11; 

anal, 11-7 or 8; scales in the lateral liiie 54 to  58. Nape, cheeks, operclcs, arid breast sciily ; 
breast partially naked; belly cntirely scaled with ordinary scales; body slender, not much 
cornpresscd; snout bluiitish; mouth little oblique, large, uiasillary rcoching pupil of eye; 
jaws equal; gill iuembraries not broadly iiuited, free from the isthmus; upper jaw slightly 
protractile, maxillary freo from the preorbital. Eye large, S g  in  head ; intororbital width 
2 in cye. Color olivaceous, mottled 
with darker. Six &ark balds  aoross the  back. 
Dorsal nnd caud:il fins barred; veutrals dark, other fins light. X. iotun. is :b very variable 
darter. The s~~cciirieiis hero described diKcr somew1i:lt in form alld coloration from speci- 
meiis from the nortliwest. The rango known a t  prescnt is lowa and Ncbmska to  British 
Columbin. I ani inclined to  considcr those specimens as E. iozua’, regarding the difference 
here recorded as seasonal. Tlicse spccimens were taken in  the spring, ovidently nonr the 
breeding seasoxi ; othcr speciruons I h a w  cxamiuctl were collected in the  summer aud fall. 

81. Etheostoma saxatile (Hay). T‘il1:ige Crcek a t  Newport ; Strawberry River at Sniithville; 
Main and Middle forks of Wliite Xver at Fsyettevillo; 13lnck ltiver a t  Black Rock; Pollr 
Bayou at Uatesville (scarcc) ; Spring River at Black Rock (coiiii~iou). 

82. Etheostoma puiictulatum (&psi%). Only 2 sinall 
spcciiueiis obtained; apparciitly very scarcc. 

83. Roccus  Chrysops (Rafiucsqiie). Striped Bass. White River :it 13atesrille (common). This 
species is reported :IS bving qnito ~ommo1i iu the White ltiver near Batesville. It is a 
favorite with hook-and-line sportsmen. 

84. Cottus  bairdi Girard. Nillev’s Thumb; “Cod”; Blob. Polk Bayou aud Spring Creek a t  UatesviIle 
(common); Spring Itiver a t  I3l::ck Rock (scarce); King Rivcr a t  Marble and Big Buffalo 
Rivcr (coiumoii) ; Little Buffalo River a t  Jasper (scarce). 

Black River a t  Black Roclc, oue speciineu. 

79. Etheostoma c e r u l e u m  spectabile (Agassiz). 

This 18 the most abnndeiit of tho darters in the Ozhrk Mountain region. 
80. Etheostoma iowa? Jordan & Rfcclc. Little Buffalo River at Jasper. 

Lateral liiie incomplete, terminating about half mag. 
Niiie blaclrish (irregular) Eipots 011 sides. 

R h i i i  fork of White River a t  F:~yettcrillc, 
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L I T T L E  RED RIVER BASIN. 

Little 13,iver belongs to the ea,stern slope of the Ozarlr Mountains. It WAS 

Visited iiear IIeber anti Judsoiiin. A t  the former p l ; ~ u  the bottom is very rocky and 
the currelit smlft. A heavy rainfall in the upper part of its btLSiU had caused the 
~ a ~ e r  t o  rise in tlie river to  m c h  l ~ i i  extent as to  render our eEorts a t  CollectiIig less 
successful thmi they otlierwise mould have been. A, few fishes rere  obtailied from a 
Sii ial l  creel< oii tlie iiortli side of tlie river. A t  Judsonia tlie current is sluggish, the 
Water usually tieel), and the bottom muddy. A short distance above the city are some 
shoals wit11 rocky and sandy bottom. 

We ~l l so  visitetl three tributaries of the Little Xed River near Riiiclerhook and 
8hiloll, namely, Devi17s Fork7 North and West forks. These streams were very rocky 
:tlicl seiiiiiig in them was difficult. They were cut in iilaiiy places, SO as to  foFm deep, 
W i d e  Iioles, which seemed full of fish life, suiifishes beitig especially abunclant. Of 
all the streams seen by mo in tlie Ozark region these seemed to liave tlie largest and 
deepest holes, the one 011 North Fork near the crossing of the ICinderhoolc road being 
IaYge enough to be called :I lalco. I ts  depth is said. to be over 25 feet in times of low 
Witer. Tliese long, deep holes excavated in the beds of streams seein to be very 
characteristic of the Ozarlr Mountain rivers. 

The region drained by these tlires branches is very thinly populated, and t4he 
fishes in the streams appear to have been but little disturbed by 11-1a1i. 

Bull Creek is a small stream draining a comparatively lorn and level region. It 
contained very little mater mhen seen by us and wus full of snags aud cypress kiiees. 
Our collecting was lnostly done near the railroad, in some holes which receive overflow 
Water from the creek during most of the heavy rains each year. 

Our collections were iiiade at  this point. 

LIST OF THE FISHES OF THE LITTLE RED RIVER BASIN. 

1. Lepisosteus osseus (Linniuus). 

2. Lepisosteus platystomus Rc&msquo. 

Conbnlolr Gar Pike; Loiig-noaed Gar. Common in the Little Red 

Short-nosed Gar Pike.  Little Red River a t  Juclsonia 

Amia calva Linnmus. D o g j i s ~ ;  “Grindle.” Bull Crqelc ut Boebo (abnndaut). Many syecimenv of 

Ameiurus inelas (Rafinesque). Little Red River a t  Weber (uot C O I ~ I ~ O I I )  ; 131111 Creek 

River a t  Judsonia. 

(scarce). 

t l ~ i s  species were talceu from some lnrge pouds mar tho milroad. 
Bullhead. 

a t  Becbe (abundant). 
.5* Ameiurus nebuloeus (Lo Sueur). Coninwu Bzcllhead. South Fork of Little Hod River n t  Kinder- 

hook (scarce). 
6 ICtalurus punctatus (Rafineeque). Channel Cat; JI’hite Cat. Little Red River a t  Judsouia 

(common). ’- ICtiobus bubalus (Rafiuesqiic). Uuffalo. Little Red ILiver a t  Judsoiiin, scarce. IIoad, 4; depth, 
ag;  dorsal rap ,  26; am1 rays, 8 ;  scales, 9-38-6; lateral h e  straight; lips thick, the niargill 
of the lower jaw forming an acute nnglu. Color dark. ** Carpiodes velifer (Rafinesque). 

9‘ CatOstomus lligricalls (Le Suour). 

‘0‘ Moxostoma duquesnei (LO Suour). 

Qttillback. 
Littlo 12cd River nt 14eber; Duvil’s Fork 

a t  Shiloh; Middle Fork iind South I~orlts x t  Iiiuderhoolr (scarce). 
Little ~ e c ~  nivor a t  Iieber (scarce) ; a t  

Judsorlia (corn111oIl) ; Dovil’s Fork a t  Shiloh; Rliddlu Fork a t  Kindorhook (common) ; South 
Fork at liinderl~ook (scarce). 

Little Red Rivcr :it Juclsouia (coiu111ou). 
flog Sikckw; ilfullet. 

~ o ) i t i t t o r ~  ~ s d l i o r s e .  

‘1% Minytrema melaiiops (nafiuesque). ~ t r i p x t  ~ u c k c r .  ~ u l l  Creel< at ~ o e b e  ( scam) .  
12’ EIbyzoil  sucetta (Lncbpde). C M J  Sticker. Littie Red River a t  Heber (common); Soutll 

Fork a t  Kinderhook (scarce); 13ii11 Creok at Beebe (ubnndant). 
I?. C. U. 1894-0 
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13. Placopharynx carinatus (Cope). Little Red River a t  Heber and Devil’s Fork a t  Sliiloh 
(coinmon). 

14.  Campostoma anomalum (Rnfinesque). Stotre-roller. Little Red River a t  Hebcr and Devil’s 
Fork a t  Shiloh (scarce); Middlc and South forks a t  Kinderhook (common). 

Little Roil Itivcr a t  EIebcr niid Juilsonin; Middle 
Fork at I<inderhoolr (scarcc). 

16. Pimephales notatus (Ilnfinesqne). Little Red River a t  Ileber and Devil’s 
Porlr a t  Shiloli (common) ; Soutli Fork a t  Kinderhook (scarce). 

17.  Pimephales piomelas Rnlineqnc. E’laflieud J f h i i o w .  Littlc Red River a t  IIeber and Middle I7ork 
a t  Kindorhook (coinriioii) ; Soutli Fork a t  ICiiidcrhook (scarcci. 

18. Notropis heterodon (Cope). 
19.  Notropis xenocephalus (Jordan). 

20. Notropis shumardi (Girard). 

21. Notropis galacturus (Cope). 
22. Notropis whipplei (Gimrd). Siliw-j)i .  Little Ret1 Rivcr a t  I-leber (coniiiiou) and Jiidsonin 

(scarce) ; Devil’s Fork a t  Shiloh ‘(scarce) ; Middle ani1 South forks :It Kinderhook (abnnclant). 
23. Notropis venustus (Girai (1). Little Rccl River at Hcber and Judsoni:i; 

Middle Fork a t  Kinderhook; Devil’s Fork a t  Sliiloh (Bcarce). 
24. Notropis umbratilis (Girard). Little Red Rivcr a t  Jntlsonia; Mdtllc Porlr a t  Iiindorlioolr 

25.  Notropis dilectus (Girarcl). 
26. Notropis atheriiioides caddoensis Mcek. 

27. Notropis cornutus (hfitchill). 
28. Hybopsis watauga (.Jordnn & Evermanu). Four specinlens from the South Fork of tlic Little 

lied River at ICindcrhook. Length of longcst slxxiinen, 22 inches; liead, 48; depth, 6 ;  
D. 8, A .  7 ;  scales, 7-524; (vertical rows counted from dorsal t o  ventral fins); lateral 
line on the 7th row. First dorsal ray nearer tip of snont than base of caudal fin by mar ly  
two-fifths lciigth of head. About 23 scale8 bcfore dorsal. Body long and slender. Snout 
r:ttlier long; less bliint than in If. a i i ~ b l o p .  Eyo medium, its ilianieter equaling the length 
of snout, three in head. Ventrals havc their origin nnder vcrticnl from first dorsal rays; 
barbels ainall. A dllslig lateral band, very little silrcry reflection; above lateral band a 
lighter olivaceoiis barid about :is wide as lateral b:inil. Dorsal rcgiou dusky. Belly oliva- 
ceous. Differs from typic;il ioatauga sornewhnt in coloration aiicl iii being morc sleuder, 
but agrecs with i t  in otlier respects. 

’ 15. Hybognathus nuchalis Agassiz. Silver-jsh. 

Blunt-nosed ,Winnoto. 

Little Red River :I t  Heber (SC:LI’CC). 
lhr i l ’s  Fork a t  Shiloh (common) ; Middle Fork a t  Kin- 

Littlc Rod River :it 1-Iebi.r (:ibnud:int) ; Dcvil’s Pork a t  Shiloh ; 
deihoolc; Little Red River at .Jn,dsonia (scarcc). 

Middle and South forks a t  1Cinclerliook (coininon). 
Nilky-fuiletl U i m o i o .  Middle Fork a t  Iiiiiderlioolc (scarce). 

l’laclc-tailed Misnow. 

(5c:LrcC). 
Z?nernZd Xinnoso. Littlc Rod River a t  Hcber (scarce.) 

Little Red River a t  IIclier (scarce) and Judsoiiis 
(coniinon) ; Middle Fork a t  ICinderhook (abundant). 

Coitmo?i Shiner. 13~11 Creek at Scebe (scarce). 

29. Hybopsis storerianus (Kirtlond). Middlc Fork o f  Little Rod River a t  Kinderhook (scarce). 
30. Semotilus atromaculatus (hlicchill). Riae7’ Chub. Sonth Fork a t  ICiiiderhoolr. 
31. Notemigonus chrysoleucus (Mitohill). GoEden Shiner. T,ittle Red River a t  Judsonia (comnion) ; 

32. Dorosoma cepedianum (Le Suciir). Gizzavd Shad; f l ickory S l i d  Little Rod River at Hcber ‘ 

33:Clupea chrysochloris (1t:ifincsqiie). 8&1jUck .  Littlc Red River at .Jndsonia (coinnloii). 
34. Zygonectes notatus (Rnfinesque). Topmii tnow.  

Devil’s Fork :it Shiloli ; Middle and Sonth forks a t  I<indcrhoolc (common). 
35. Lucius vermiculatus (Lo Sncnr). Little Pickerel. 

sonia, (common) ; Bull Creek :it 13ecbe (coni~non). 
36. Lucius reticulatus (Le sucrir). ~ ~ u s l e r v ~  I’ickerrl. 
37. Labidesthes sicculus (Cop) .  Brook Silverside. Littlc lied Rivcr a t  lIcbor (abiinilsnt) and 

Judsonin (com~nou) ; Devil’s Fork a t  Shiloh (commou) ; Middlc and South forks at Kinder- 

Bull Creek a t  Becbo (:tbuitdaiit). 

(scarce) arid .Judsonin (common) ; Bull Creek a t  Bccbe (abundant). 

Littlc Red River a t  IIebcr and Judsoiiia; 

Little Red River a t  Ileber (scnrcc) :iiid Jiiil- 

Littlc Ret1 River nt IIobcr (cornn1011). 

l1oolc (scarce). 
38. Pomoxis sparoides (LacOpktle). 
39. Ceiitrarchus macropterue (Lac6pklc). 
40. Ambloplites rupestris (Itafiiicsqne). 

41. Lepomis cyanellus Rufincsque. 

Calico Ilass. Littlc Rerl River :bt  Juclsonia (common). 
Bull Creek :it I3ecbe (connnoii). 

Rod; h 8 8 .  Littlc Red River a t  I%CbCr and Devil’s Fork a t  

Green S i ~ i i j ~ l i ;  I ‘  l’erch.” South Fork nt Kiliderhoolc (con~u~on).  
Shiloli (scwcc) ; Middle Fork a t  I<inclcrlioolc (cotiimoii~. 
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42. Lepomis macrochirus (Rafiuesqne). 
43. Lepomis pallidus (Mitchill). 

‘ I  Perch.” Devil’s Fork of Little Red Rirer (scarcc). 
Little Rod Rivcr at IIeber aucl Jiidsonia (commou) ; 

Uevil’s Fork a t  Shiloh and 3fiddle Fork a t  Iiiiiilcrhook (scarce); Bnll Creek a t  Beebe 

44. Lepomis humilis (Girard). Red-spotted ScLir$ali; Perch.” Little Rod Rivcr a t  Hcber (scarce) 
45. Lepomis megalotis (Rafinesgue). Lopupeared Srtir$sh; ‘* P e r c l ~ ”  Little Red River at Hcber 

(nbiiiii1:rut) ani1 Juclsonia (common) ; Devil’s .Fork a t  Shiloh (scarce) ; Middle and South 
forks a t  I<iuclerliook (abuudnut) ; Bull Creek a t  Uccbo (abundant). 

46. Micropterus salmoides (LacBp+dc). Little Red Rivor at 
Hebcr and Judsonis (conimon) ; Middle arid South forks at ICinderhooli (sc:~rcc). 

47. Micropterus dolomieu LacEpBde. Stitall-nroriflted Blaclc Ih~ss;  Tvoirt. Little Rcil River at 
Hcber (abundaut) and .Judsouia (couimon) j Devil’s Fork a t  Sliiloh and hliilille Forli a t  
I<inderhoolr (coininon) ; South Fork at Kindorhook (sc:~rcc). 

Little Red River a t  Judsonia; Iliidille 
Fork a t  Kiuderhook (scarce). 

Middle and South forks at Ii!uder- 

Blue Suir$sh. 

(abundant). 

Big-woutlred Ulaclc Bass; ‘‘ Trorct.” 

48. Etheostoma pellucidum vivax (Hay). 

49. Etheostoma bleiiiiioides Rafiucsque. 

50. Etheostoma caprodes (Rafinesque). Hogj.Jisk. 
51. Etheostoina aspro (Cope & Jorilan). 
52. Etheostoma phoxocephaluni (Nelson). 
53.’Etheostoma coeruleum spectabile (Agsssiz). 

54. Etheostoma whipplei (Girnrd). 
55. Etheostoma zoiiale (Cope). Middlo end Sout8h fork8 a t  Kinilcrllook (scarce). 
56. Etheostoma saxatile Hay. 
57. Etheostoma microperca Jordau & Gilbert. 
58. Aplodiliotus gruniiieiis (Rnfinesqne). Tvexh-water D ~ W L  Little Red River ut Judsonia (scarce). 

Sntrd Darter. 

Green-sided Darfer .  
h001i (scarce). 

Litt’le Red River ut IIcbcr (scarce). 
Black-aided Darler. Little Red River a t  Judsouia (sc:wcc). 

hriddle and South forks nt 
3liildlo Fork tit I<iriclerhoolc (scarce). 

Raii~boiu Darter. 
ICindcrhoo k (scarce). 

South Fork a t  I<inilerhoolt (scarce). 

South Fork nt I<indorhooli ; Little Red liivcr a t  Judsonia (scarce). 
Littlo Rod Rircr a t  Hcber (scarce). Least Darter. 

THE ARKANSAS RIVER BASIN. 

The Arlraiisas River was visited at  Little ltock, Mulberry, and Fort Smith. The 
mater .of tliis river is seldom, if ever, clear, and tlie fishes t:bken from it have that 
Pale, siclrly color so characteristic of the fishes of the Platto and Missouri rivers. 
The species of suidler fishes seein very scarce. 

It is a mall 
atream, flowing over a rockyibottoin until i t  reaches tlie lomlancls along the Arkansas 
River, iv1iere it  continues wit11 a sluggish cnrreiit in a deeper channel. w e  visited 
this strealn near Pinnacle Spriugs. Its bottom was very rocky and tlie current swift. 

Cove Creek, n western tributary, was visited near Martinsville. I t  is siiniler to 
the main river, tliough less rocky, aiid tlie current less swift. 

East Fork near Conway is n sluggish creek with very muddy bottom, siniilar to 

Illinois River (ltussellville) and Mulberry River reseinble very closely the  Chad- 
l’o11, as does also the Big Piney. We collected in t’lie Walnut Fork of Big Piney iiear 
Slain, iii Illinois River uear Rnssellville, and in tlle Mulberry near Mulberry. All 
Of these streams drain R saudstone region. 

Sallisaw River is a northern tributary of the Arkausas, about 50 miles west of 
port 8rnith. It dmins mostly a liiiiestoiie region, is we11 feci by spriiigi, aiiil wliere 

(near Makeg’s store) lins a sandy atid grnvelly I)ottom. It is very siinilar to  

The Chadron is a iiorthern tributary of the Arka~isas near Conwny. 

the lower Chaclron. 

Illinois River, which is oiily a fern miles west of it. 
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’LIST OF THE FISHES OF THE ARKANSAS RIVER BASIN, 

1. Petromyzoii concolor (Kirtland). 

a. Lepisosteus osseus (Linnatus). 

Biaer La tnpey .  One small spocimou (larval) of this species 
was taken in Sallisnw River, &ear Makey’s store. 

Cotntiioih Gar-Pike; Lonpnoscd Gar. Common in Arkansas River 
at Little Rock and Miilberry, and in the East Fork of Chadron a t  Conway. The negroes 
along the Arkaucias lZiver eat this aud the following species, some of’thep expressing a 
preference for gars over catfishes. A l l  the gars w e  took at Mulberry wcre carried off by 
uegroes for food. 

East Fork of Chadrou a t  Conway 
(scarce). 

3. Lepisosteus platystomus Rafincsque. 

4. Ic talurus  furcatus (Cuvier & Valenciennes). 
5. Ic talurus  puncta tus  (12afinesque). Chaiiizel Cot; White Cat. Arkansas River a t  Little Rock 

(abuudnut) aiid Mulbcrry (commou) j Mulberry River a t  Millberry (common). 
6, Leptops olivaris (Rafiucsrlue). M i d  Cat; Flatliead Cat. Arkansas River a t  Little Rock and 

Mulberry and Cove Creek at Martinsville (scarce). 
7. Ameiurus melas  (Rafiuesque). East Fork of Chadrou a t  Conway (scarce) j Sallisaw 

River at Makey’s store (common). 
S. Noturus eleutherus Jorcton. Slone Cat. 
9. Ic t iobus velifer (Rafiuesque). 

Shoi*t-?iosed Car-Pike.  

Bnllliead. 

Sallisnw River at Makey’s store (scarce). 
Quillback ; Cavy Sitclier. Arkansas liivcr a t  Little Rock and Mul- 

berry; East Fork of Chadrou at Conway; Sallisaw River at Makey’s store (common). In  
specimens from East Fork of Chadrou, a t  Conwny, the dorsal rays are 24; scales, 37. A 
specimen from the Arkausas River lias dorsal 25; scales, 6-37-6; head, 4Q; depth, 3; 
color, silvery. In all specimeus the lips are thin, the under j a w s  making an obtuse angle. 

10. Ictiobus urus (Agassiz). Razor-back Uuflalo. Arkansas River at Little Rock. Lips thick; the 
lower jaw forming au acute mgle. I). 25; A. 7; scal~s ,  7-37-5; head, 4; depth, 2g; color 
darker and lees silvery than in precediug species. Illinois River a t  Russellville (scarce). 
Similar to t&e above in  appearance. Scales, 6-38-5; head, 3# j depth, 3; silvery. 

Bog Sucker; Stone-roller. Cove Creek a t  Martinsville; Mul- 
berry River a t  Mulberry and Sallisaw River a t  Makey’s store (commou). 

Chub Siwkei.. Illinois River at Russellville and Sallisaw River 
at Makey’s (scarce). 

Common Redhorse; White Sucker. Cove Creek at Martins- 
viIIe (abundant).; Illinois River a t  Russellville (scarce) ; Sallisaw River a t  Makey’s 
(abuudan t). 

11. Catostomus nigricans Le Sueur. 

12. Erimyzon siicetta (LacOpBde). 

13. Moxostoma duquesnei (Le Sueur). 

14 .  Minytrema melanops (Rafinesque). 
15. Placopharynx car inatus  Cope. 

Striped Sucker. Illinois River at Rnssellrille (scarce). 
Cove Creek a t  Martiusville aud Mulberry River a t  Mulberry 

(scarce) ; Sallieam River a t  Makey’s (abundant). This sncker so resembles the redhorse 
tha t  fishermen know it by the same name. 

16. Campostoma anomalum (Raline~qne). Stone-Ltcyp*; Stone-Rolle~*. Core Crock a t  Martinsville 
(common) j Illinois River at Russellville (scarce) j Mulberry River a t  Mulberry (abundant) j 
Saltisam River a t  Makey’s (scarce). 

17. Hybognathus nubila (Forbes). 
18. Hybognathus nuchalis &ami%. 

Sellisam River a t  Makey’s (common). 
Silvery Xiwnozu. ArkanNas River at Little Rock and Mulberry 

(abundant) j East Fork Chudron a t  Conway (common) j Illinis River at Russellville (scarce) j 
Sallis&w River at Makey” (common). 

Cove Crook at Martinsville; Illinois 
River a t  Ruascllville and Mulberry River a t  Mulberry (common) j Sallisaw Rivcr a t  Makey’s 
(abnn dant). 

19. Pimephales notatus (Rafinesque). Blunt-nosed Ninnozu. 

20. Pimephales promelas Rafinesque. Plat-head Ninnozu. 
21. Cliola vigilax Girard. Arkansas River a t  Little Rock aud East Fork of the Chadron a t  Conway 

22. Notropis blennius (Girard). 
23. Notropis shumardi (Girard). Arkansas River at Mulberry and Cove Creek a t  Martiusville 

All 
Only a few of the 

Illiuois River a t  Ruseellville (scarce). 

(common). 
Arkansas and Mulberry rivers a t  Mulberry (scarce). 

(scarce) ; Illinois River a t  Russellville (common) j Sallisaw River a t  Makey’s (scarce). 
of the species belonging to t h e  genus Notropis arc kuown as minnows. 
larger aud better-known once have received common nmmi. 
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24. Notropis whipplei (Girard). Silver- ju.  Arlrnusas River a t  Mulberry; Chadron River at 

Piuiinclo Spririgs; East Fork of Chatlron at Coiiway (common) ; Cove Creek a t  Martinsvillo 
(abundant) j Illiuois Rivcr at Russcllvillc (comi~ion) ; hfulbcrry Rivcr a t  hliilberry ; Sallisaw 
River at Makey’s (abiindan t)  j North Fork of Cliaclroii a t  Mnrtiusvillc (coiniiiou), 

25. Notropis lutrensis (Uaird & Girwtl). Arkansas River a t  Littlc Rock (common) ant1 a t  hIInlberry 
(scarcc) ; Mulberry Rircr a t  Rlulberry (scarce). 

26. Notropis xmiocephalus (Jordan). Miilbcrry ltivcy a t  Mnlbcrfy (scarce), Covc Creek a t  Mar- 
tinsville and Illinois River at Rnqscllvillc (common). 

27. Notropie telescopus caddoensis Meek. Covu Crock at Miirtinsvillc (scarc,~) ; IlliiioiJ River at  
Russellville; Nortli Fork of Chndron :it hfartinsville (comuion). 

28.  Notropis umbratilis (Girard). Chadroii River a t  Piniiaclc Spring and Cove Urcelc :it hIartins- 
vi110 (scarco). 

29. Notropis dilectus (Girard). Arlcaiisn~ mid Mulberry rivers a t  RInlborry ; 
Chadrou River a t  Piuiiaclc Springs ; East Fork of Chatlroii at Coiiway ant1 Snllisaw River 
a t  hlakcy’s storc (scr~rcc). 

fltir.et*ald iLTitirioiu. 

Tho bodiur of all of thesc specimcus arc decpcr than iisual. 
30. Hybopsis aniblops (R:~fincsqnc). 
31. Hybopsis storeriaiiius (Iiirtland). 

32. Hybopeis keiituckiensis (Ralinesqiio). 
33. SemDtilus atromaculatus (hlitcliill). 

34. Notemigonus chrysoleucus (biitchill). 
35. Dorosoma cepedianum (Le Saour). 

36. Clupea chrysochloris (Rnfincsqnc). S/;il<jack. Mnlbcrry River a t  Mulberry (scarce). 
37. Riodoii alosoides (Rdfinesqnc). Mooti-eye. Arkansas Rivcr a t  Little Rock and hlulberry 

(coinmon), and Rallisow River a t  Malcey’~ (scarce). 
38. Zygonectes notatus (Rafiucsqnc). Chadrou a t  Piniiaclo Spring (scarco) ; Enst 

Forkof Chadron at Con~vay, (coininou) ; Covo Creclc at Miirtiiisvillc (scarce) ; Illinois Rivcrot 
Russellville (common) ; Mulbcrrp Rivcr :it Mnlberry (nbuuolaiit) ; Sallisibw River a t  Makoy’ti 
(couinioii) ; Nortli Fork of Chndron nt hiartinsrillc (scarce). 

39. Gambusia afiiiiis (Bnird & Girard). Cliodrou River a t  Piiiiinclc Spriug (scarce); E:tst Fork o f  
Chadron at Couway (comniou). 

40. Labidesthes sioculus (Cope). Covc Creek a t  hlartinfwillc nnd I l h o i s  ItiVCr a t  
Russcllvillc (scarce) ; Mulberry River a t  Millberry and Siillisaw Rivcr a t  Makey’s (comn~on). 

41. Ambloplites rupestris (Rafinesque). 
42. Chanobryttus gulosus (Cuvicr & Velencicnucs). Cove Creel; at 

Martinsville (scarce). 
43. Pomoxis spnroides (Rafinesque). Calico  ass; Gmns  ass. Chadroii River a t  Pinuiiclc springs 

(scarcc). 
44* Lepomis cyanellus (Kafinesque). Greetr. StcllJisk; Perch. East Fork of C1i:idroii nt Conwny j Cove  

Creek nt Miirtinsvillc ; Illinois River a t  Russellville nud Mulberry River n t  Xlulberry 
(scarcc); Sallisaw Rivcr a t  hInkey’s (coinmou). 

43. Lepomis pallidaa (Mitohill). Chadrou at  Piiinricle Spriiig, Corc Creek a t  
MarLinsville, and Illinois Rivcr a t  Rnsscllvillc (sctirco). 

46- Lepomis megalotis (Rafiuesquo). Tlic Chaclroii Itiver a t  l’iunacle 
Springs; (scarce) ; E;mt Fork of C1i:~droii at Coiiway j Covc Crcelc a t  M:irtiiisvillc; Illinois 
River at Russcllvillo (common) j Mnlberrry Rircr :it hfiilbcrry ; Sallisaw Rivcr a t  Makey’s 
(abundant); North Fork of Ch:idroir a t  hlartiusvillc (commoiil. 

Illinois Rivcr :it Riissellvillc <sCaPCO)  ; 
Sallisum River at Milkey’s (common). 

Large-ntotilWed IlZuc1; Bnsa; Trout. Arlraiivrbs Rivcr at 
Mulberry ( C O I U I ~ O I I )  ; Chaclron Rivcr :it Piiiunclc Springs rind East Fork of Cliridron a t  
Conway (scarce) ; Cove Crook a t  i%rtiusvilic; Illinois Rivcr at 1tnssollville and Elulberry 
River a t  Miilbcrry (co~nmoii) ; Sallisn\v Rivcr at, Mnlcey’~; North Forkof Chndron a t  Coii\~*ny 
(scarce). In the Soiithcrii Statcs this itnil  tho following tq>ccies are usnally called trout. 
Tho true trout are not natives of Arknusiis, but a fuw havc been introduccd by the U. S. 
Fish Commission. 

Si2wv CItitB. Arlcausas River nt hIiilberry (scarce). 
Hwnykead; Zliaer Chub. Arkausas River a t  Mulberry an& 

East Fork of Cli3droii a t  Cunwny (scarce). 
S:~llisaw River a t  I\lal;cy’s (abundant). 

Ilovtted Dace; Creek Chub. Illinois River a t  Riisscllville 
(scarce). 

Coldeib Shiner. Sallisaw River a t  Makey’8 (scarcc). 
Gizzard Shad; Hickot*y Shad. Arkansas Rivcr a t  Mulberry 

(common) ; East Fork of Chadron a t  Conrrny (scarcc). 

310~)-mi1ztioio. 

Gravid females werc tiilccii t h o  last week in August. 
Urook Silverside. 

Rock Ii’us8. Snllisaw Rircr a t  3lnkey’s (scarce). 
IT‘arniotilh; Xed-eyed Broniu. 

Blue S~~ttf iah ; I’evch. 

LottpcaiwZ SuitJsk; Perch. 

47* Lepomis humilis (Giriird). 

“* microptens salinoides (Lac6pik~c). 

Re(7-spottctZ Surtfiah; Pcrck. 
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49. Micropterus dolomieu LacBpede. Snaall-moutlieil Black Baas; Tvozct. Illinois liivcr a t  Russell- 
ville; Mulberry River a t  Mulberry and Sallisavv Rivcr :it Makey’s (coniinoii). 

50. Etheostoma pellucidum vivax (Hay). Satid Dar/er. East Fork Chadron a t  Conway (scarce) ; 
Illinois River nt 12ussellvillo (coninion). 

’ 51. Etheostoma blennioides (Rafiuesqnc). Greet&-sided Darter. Cove Crcek a t  Rfartiiisvillo ; Illinois 
River a t  Rnssellville and Sallisaw River a t  Alaliey’s (scarce). 

52. Etheostoma aspro (Cope 6L ,Jordan). Chndron River a t  Piiinacle Springs; 
East Fork Chadron a t  Conv~ag ; Covc Creek a t  Martinsville and Sdlisaw 12iver a t  Makey’s 
(scarcc). 

53. Etheostoma saxatile (Hay). East Fork Cliaclron a t  Conway and Cove Creek nt Martinsville 
(scarce) ; Illinois Rivcr a t  Rimx?llville nud Sallisavv liivcr at Makey’s (common). 

54. Etheostoma zonale (Cope). lllinois River a t  Russellville (scmco). 
55. Etheostoma whipplei (Girnrd). Illinois River at Riissellville (scarce) ; Sallisn vv River at 

56. Etheostoma chlorosoma (Hay). East Fork of Chadrori l t i v o r  a t  Conway (scarce). Dorsal 

!i7. Etheostoma caxuleum spectabile (Agassiz). Rainbow Darter. Sallisaw River a t  Makey’s 
(common). 

58. Etheostoma microperca Jordan & Gilbert. Illinois River a t  Russellville and 
Sallisaw River at Makey’s (scarce). 

59. Stizostedion canadense (C. 1%. Smith). Illinois River at Russellville 
(scarce). 

60. Roccus Chrysops (Rafinesque). 
61. Aplodinotus grunniens (Rafinesque). 

Black-sided Dovier. 

Makey’s (common). 

spines, 8 to 10. 

Least Darter. 

Wall-eyed Pilce; Saicgor. 

Striped Bass. Arkansas River a t  Mulberry (common). 
.Frealb-water Drunk. Arkansas River at Litrtle Rock and 

Mulberry (common). 

T H E  ILLINOIS RJVER BASIN. 

This river drains a portion of the northern and western slope of the Boston Moun- 
tains. It first flows north and theii west, into the Indian Territory, thence bending 
south and emptying iuto the Arlcansrrs River near Fort Gibson. Its basiii lies, for 
tlie most p r t ,  in a chert,y liinestoue region, and its upper tributaries are well supplied 
with springs a i d  spring brooks. The Illiiiois resenibles closely the upper White River. 
It  was exammed mar Prairie Grove a11d Ladd’s Mill, iu Washington County, Ark. 
At both of these localities the stream is a good-sized creek, with roclry aud sandy 
bottom. Clear Creek, a11 eastern tributary, is a clear struaiii well fed by springs, 
Joliiison spring being near its source. The Barren Fork sild Jordan Creek are also 
supplied richly by springs, tliougli these are a11 small. Our collectious froin Jordan 
Creek were macle near the mouth at Dutch Mills; froni Clear Creek, near Johnson. 

1. 

2. 

3. 

4. 
5. 

6. 

LIST OF THE FISHES OF THG ILLINOIS RIVER BASIN I N  WASHINGTON COUNTY, ARKANSAS. 

Ameiurus melas (Rafincsque). LiuZIl~ead. Illinois liiver at Prairie Grove and Lndd’s Mill 
(coiiimon). 

Catostomus teres (Mitohill), C‘o~iinion TOlrifc Sttckev. Illinois River at Prairic Grove (nbtuidant) 
ant1 Ladd’s Mill (common); Clesr Creek at Johnson and Jorrlan Crecli at Dutch Mills 
(coninion). 

Catostomus nigricans (Le Siieiir). Hog Si~clier; UiiZZri. Illinois River a t  Prairie Grove (com- 
mon) and Ladd’a Mill (sc:ircc). 

Noturus exilis (Nelson). Sfoire Cui. 
Moxostoma duquesnei (Le Siiour). Illinois Rivcr a t  Prairie Grovo and 

Ladd’s Mill (scarce); Clear Crcelc at Johnson and Jortlan C‘rcclc a t  Dutch Mills (common). 
Campostoma anomalum (Iiafinesqnc), Sloite-voller; Stotre-Zr~gger.. Illiuois River :it Prairie Grove 

and Ladd’s Mill; Jordan Crook a t  Dutch Mills; Clear Crook a t  Jolrisou (ooinmon). 

Illiiiois River at Liidd’s Mill (scarce). 
Cottinmrr Rcdhovsr Srtclcrr. 
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7. Rybognathus nubila (Forbes). Illinois River a t  Prairic Grove and Ladd's Mill and Jordan 
Creek a t  ~utch~'i(li1ls (abundant); Clear Creek a t  Johufion' (scarce). 

8. Pimephales promelas (Bafinesque). Pathead Miltnotu. Illinois Rivcr a t  Prairie Grove (common). 
9. Pimephales notatus  (Rafinesrlue). Blunt-ttoscd Mntto~u. Illinois River a t  Prairie Grove (abundant) 

and Ladd's Mill (common); Jordan Creek a t  Dutch Mills (common). 
10. Notropis shumardi (Girard). Illinoid River a t  Prairie Grove and Ladd's Mill; Jordan Creek a t  

Dutch Mills; Clear Crcclr a t  Johnson (common). 
11. Notropis cornutus. (Mitohill). Coynnbon Shiner. Illinois River a t  Prairie grove (abundant) 

and L ~ d d ' s  Mill (scarce). 
12. Not.ropis zoiiatus (Agassiz). Illinois River a t  Prairie Grove (abundtmt) and Ladd's Mill (com- 

mon); Jordan Crcek a t  Dutch Mills (abundant); Clear Creek a t  Johnson (common). 
13. Notropis di lectus  (Girard). Zrnerald Minnozu. Illinois River a t  Prairie Grove and Ladd's Mill, 

and Jordan Creek a t  Dutch Mills (scaroe). 
14 .  Hybopsis  amblops (Rsfinesque). Illinois River a t  Prairie Grovc and Laddls Mill; Clear Creek 

a t  Johnson (contmon). 
15. Hybopsis  kentuokiensis (Rafinesque). River Chub. Illinois River a t  Prairie Grove (saarce) and 

Ladd's Mill (common) ; Jordan Creek a t  Dutch Mills and Clear Creek a t  Johnson (abund- 
ant). 

16. Semotilus atromaculatus (Mitchill). Horned Dace; River Chub. Illinois River a t  Prairie 
Grove (common). 

17. Zygonectes notatus  (Refinesque). Top-minnow. Illinois River a t  Prairie Grove and Ladd's 
Mill; Clear Creek a t  Johnson (scarce). 

18. Labidesthes sicoulus (Cope). Brook Silvereide. Illinois River a t  Prairie Grove (scarce) and 
Ladd's Mill (common). 

19. Lepomis cyanellus (Rafinesque). Green Sunfleh; Peruh. Illinois River a t  Prairie Grove (com- 
mon and Ladd's Mill (soarce). 

20. Lepomis macrochirus (Rafinesque). Pet.clt. Illinois River a t  Prairie Grove (soarce). Scales, 45; 
dorsalfin, x-11; gil l - r~kers  long, nearly half diameter of eye; last rays of dorsal with s 
black spot; pectoral fius long, their tips ronclling third anal spine; body s i ~ n i l a ~  in form to 
Leponrie ntegalotis. A decided angle in  profile between eyes. 

21. Lepomis humilis (Girard). Red-epotted Stin$sh; Perorb. Illiuois River a t  Prairie Grove (common) 
and Ladd's Mill (scarce). 

22. Lepomis megalotis (Rafinesque). Long-eared Suf$elr; Peroh. Illiuois River a t  Prairie Grove and 
Larld's Mill, end Jordan Creek a t  Dutch Mills (abundant) ; Clear Creek a t  Johnson (com- 
mon). 

23. Mioropterus salmoidee (LaoBpbde), Largo-mouthed Blaok Baas; Zbo~ct. Clear Creek at Johnson 
(scarce). 

24. Micropterus dolomieu Lac6pbde. Small-moutlbed Black Base; Prowt. Illinois River a t  Prairie 
Grove (soarce) and a t  Ladd's Mill (abundant); Jordan Crcek a t  Dutch Mills (conimon); 
Clear Creelr a t  Johnson (scarce). 

25. Etheostoma caprodes (Rafinesque). Log Perclr; Hog$slr. Illinois River a t  Prairie Grove and 
Clear Creek a t  L a d d ' ~  Mill (scarce). 

26. Etheostoma blennioides (Rafinesque). Green-sided Dartw. Illinois Rivcr a t  Prairie Grove and 
Ladd's Mill; Clear Creek a t  Johnson (scaroe). 

27. Etheostoma caeruleum spectabile (Agassiz). Railibow Daf.tcls. Illinois River a t  Prairie Grove 
(abundant) ; Jordan Creek ut Dutch Mills (scarce) ; Cleur Creelr a t  Johnson (common). 

28. Etheostgma zonale (Cope), Illinois Rivcr a t  Prairie Grove (common) and Ladd's Mill (scarce). 
29. Etheostoma flabellare (Rafinesque). Sti*iped Darter. Illiuois River a t  Prairie Grove and Ladd's 

Mill (scarce). 
30. Etheostoma saxatile (Ilay). Illinois'River a t  Prairie Grove (soarce). D. XI-12; A. 2-9 ; scales, 

61. No distinct black spot a t  base of caudal. 
31. Cottus bairdi  (Girard). Miller's Tlrulttb; '( Cod." Illinois River nt Prairie Grove and Ladd's Mill 

(soaroe) ; Clear Creek a t  Johnson (oommon). 
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N O T E S  ON P R E V I O U S  INVESTIGATIONS O F  THE F I S H E S  O F  ARKANSAS, W I T H  
L I S T S  O F  T H E  S P E C I E S  COLLECTED. 

During tlie explorations and surveys for a railroad route from the Mississippi ltiver 
to the Pacific Oceau in lS5l to 183S, a fern fislies were collected in the State of Arkansas 
by the surveyiug party. These specimens were studied by Dr. Charles Girard, whose 
results mere published iii the Proceecliugs of tlie Academy of Natural Sciences a t  
Philadelpbia, from 1S5G to 1859, inclusive, and also in volume x of the Pacific Railroad 
Survey Rcport, 1558. 

In  Bulletin U. S. Natioual M I I S C U ~ ~ ,  1877, p. 50, Dr. David S. Jordan described 
two new species of fishes from the Little Red River a t  Judsonia, Arlcaiisas: Elassomu 
xoncctum and Asteriaotremia a~esotrema = A&edoderus suynnzis. 

In 1884, under the auspices of the U. S. Natioiial Museum and the U. S. Fish 
Commission, Dr. Ihv id  Starr Jordan atid Prof'. Charles 1%. Gilbert made a collection 
of fishes in the same State, a t  Eureka Sp&gs, Fort Smith, Arkadelphia, Benton, and 
Fulton. Their report upon this material was printed in the' Proceedings of the U. 5. 
National Museum for 18%. 

During the latter part of June, 1888, Prof. Uliarles H. Gilbert, mhilein the einploy 
of the Arkansas State Geological Survey, obtained B 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 Proceediugs of the U. S. National Museum for the saine year, is as 
follows : 

Catnpostonia anoma 1 uni. 
Pime~~lvales wolatus. 
Notropis licterodon. 
Noti-opis untbralilis. 
Zygoitecfes ~ iotatus.  

Le~onaia humilis. 
Leponiis niegulolia. 
Etkcostonia cmruleum lepidum. 
Et7icostoniu tvlLip&i. 
E"tteouton~a inicropt*cn. 

The writer, also, in June, 18d8, being then in tlie service of the State Geological 
Survey, collected :I sinal1 number of fislies iu Spadrn, Creek, near Clarksville, Johuson 
County. In July and August of tlie following year he spent sis weeks in exploririg 
tlie streains of the Ozark region in western Arlcsusas and sontliern Missouri, in the 
interests of the U. S. Fish Commission, aiid with the assistRiice of Mi.. Louis Itettger 
and MI'. Frank 111. Drew, then students in tho Indiana University, a large collection 
of fishes was obtained. The results of the investigation were published iu the Bull- 
etin of the  U. s. Fish Commission, vol. IX, for 1889, pp. 113-141. 

The followiug three tables, giving lists of the fishes reported npou by Drs. Girard, 
Jordaii, and Gilbert, and the writer, as above indicated, have been arranged to show 
also the different places a t  ~vlrich the severgl species were collected on e:~cli of the 
expeditions to which they relste. 
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f is t  of.id&es aolleotod i n  Arkansas dto.ln9 tba survey for a railroad rowte ft'onb the Mississippi to tl&e Paoij'io 
. Ooeatr, and reported upon By Dr. Cltarles Girarvd. 
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List of $shes collected in drkn~lsan,  i n  1884, by Dr .  D. S.  Jordan and IJrof. C. I?. Gilbert ,  and repor led  
t~p011 by Ihott~ it& Proc. ZT. 89. Nut. illus, for  ISSG. 
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. GEOGRAPHICAL DISTRIBUTION O F  THE F I S H E S  O F  ARKANSAS. 

The following table includes a list of the fishes so far found in Arkansas and their 
distribution in the principal river basilis : 

[g listed by Dr. Girard; j listcd by Drs. Jordan and Gilbert; m listed by tho wvritc~.] 
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APPENDIX. 

The following list comprises two small collections of fishes from the Indian Terri- 
tory; one collectiou was made in the last meek of May, 1803, from a small creek trib- 
utary to a southern affluent of the Canadian River at Mchlester; the other from a 
lake and adjoining ponds near the Poteau Eiver, Poteau. 

The creek at McAlester is very small, has a rocky to muddy bottom, and becollies 
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 30 feet. It is connected with the river, 
which is about one-fourth of a mile distant, i n  times of high mater. The lake is also 
connected during the year with some ponds near by made by the Frisco Railroad 
when grading their roadbed. The collection was made from the east end of the lake 
and from these ponds. 

This lalie seeins to be quite a favorite resort for anglers in the neighboring coiin- 
try. The large-mouthed black bass, the crappie, and the common sunfishes are the 
more important fishes found; large catfishes, buEa10, and gars are reported as quite 
common. 

The water in the Poteau River was too deep and too full of snags to permit collect- 
ing in it. 
Aineiurus melas (Rafinesque). Bullhead. Abundant in both places. 
Campostoma anomaluiu (Rafinesque). Poteau, scarce. 
Minytrema melanops (Rafinesque.) 
Hybognathus nnchalis Agassiz. l’otean, scarce. 
Pimephales iiotatus (Rafincsqiiu). 
Notropis lutrensis (Baird & Qirard). 
Notropis umbratilis (Girard), McAlostcr, common. 
Notropis dilectus (Girard). Poteaii, scarcc. 
Hybopsis amblops (Rafinesquo). McAlester, scarce. 
Opsopaeodus emiliae Hay. McAlester, common. Color of males plain olivaceous, a faint dark 

Antcrior and posterior rays of dorsal fin with a conspicuous black blotch. 
Sides with a 

Blotches on dorsal fin very f : h t  or uone. 

McAlester, 1 specimen. 

Scarce in both localities. 
McAlester, scarce. 

Specimeus very variable in color and form. 

1ater:LI baud. 
Tho females are lighter in color aud haw a mor0 conspicuous lateral band. 
few dark spots forming irregiilar lateral stripes. 
These specimens wore takcu the last wcek in May, which is about their breeding season. 

Notemigonus chryaoleucus (Nitchill). McAlester, scarce. 
Gambusia affinis (Baird & Girard). 
Zygonectes notatus (R:Lfinesqnc). Mchlestur, scarce. 
Zygonectes escambiae Bollmau. Poteau, s c m m  

Fotesu, scarce. 

Sealus 32, 9 in  transverse row; dorsal rays, 8; 
anal, 8; head, 34 in length of body; depth, 44, Teeth weak, outer wries the  larger; e90 largo, 
its diamatcr Zg i n  length of head, intororbital arca flat or slightly concave. Color similar 
to  l%~tduZu8 cateizatt~~, irregularly spotted except on lowor and posterior portioii of the  
body, mliere the spots form irregular lateral ba~ids. 

Labidesthes sicculus Cope. 
pomoxis annularis Rafiuesque. Poteau, :Lbundaut. 
Lepomis cyaiiellus Rafinesque. Potcau, common. 
Lepomis huinilis (Girard). 
Lepomis megalotis (Rafinosqae). 
Micropterue salrnoides (Lsc6pEde). 

Etheostoma nigrum (Rsfinusquo). McAlestcr, scarce. 
Etheostoma whipplei (Girard). Mchlcstcr, scarcc. 

McAlestor, scarce ; Poteau, abundant. 

Commou in both localities. 
Comtrion in Lotli localities. 

L z J * ~ - J J ~ o u ~ ~ ~  Blnc7c Bass. Mchlestcr, common ; sovoral speci- 
mens 18 inches in length taken one aftcrnoou oti a trot line. 

ARKANSAS INDUSTRIAL UNIVERSITY, 
Payetteville, Ark., li7ebruary, 189d. 



T H E  COAS’I‘ WAI‘ERS 01; THE EASTERN STATES. 
1.0. -4 NOTES ON THE CAPTURE OF ATLANTIC SALMON AT SEA AND I N  

-___. 

BY HUGH hl. SMITH*-., 

Assisiant tn cltnrge of Diaision of Sintistics and Afithods of the Fislteries. 

I n  carrying out its nlost important function-the maintenance and increase of the 
Supply of food-fishes-the U. S. Ooinniissioii of Fish aud Fisheries, in addition to 
direct eftbrts to increase the abundauce of fishes naturally ,inhabiting our various 
rivers, lakes, and coast waters, has given considerable attention to  the experimental 
introduction of fishes into regions or streams to which they were not uative. The 
Wonderful success which has followed the planting of shad and striped bass fry in the 
waters of tile Pacific coast is well known. Tlie results attending the recent attempts 
of the Commission to establish a run of salmon (Xulnzo sular) in some o f  the large rivers 
of the Atlantic coast have been so noteworthy in the case of the Huclson as to afford 
’easonablc ground for expeoting the early inauguration of a regular fishery, ohould 
the present rate of illcrease in the abundance of the fish be maintained. Siinilitr 
striking results may also be zmticipated in all the more northern stresins of the east 
coast, i~icluditig the IIousatonic, Counccticut, and Merrimac, in which salmon mere at 

time forulcl in abundance and are now taken in small numbers, if the ascent of 
adult fish to the heaclwatet s for the purpose of spawning is perwitted and if suffi- 

ciently extensive fish-cultural operations arc continued. 
The priinary purpose of this paper is to record some of the apparent results of 

salm~ii  propngation in our rivers LIS shown by tlie occurreiice of the fish at points 011 

the coast or at sea inore or less remote froin the places where fry have been deposited., 
while an interesting and instructive coinpilation might be made of the iiistances of 

capture of s&non in the Hudson, Deleware, Susquolianna, Potomac, and other 
rivers in nrhicli tlie fish has been acclimated, such a W O ~ ~ C  is not necessary in view of 
tlle notice \y\.hic11 already beell accorded the matter in the public press aid  in tlie 

of several of the State fish coinmissioiis, notably tho NOW York commission. 
s o  mucll yet remains to be learnoil regarding the lines of migration of tlie salmon 

to and froin tEio rivers, its -winter habitat, the existence of an “instinct of nativity” 
is supposed to impel tlie return of the fish to tlie place whore liatclied, the 
of tlie coastwise distribution of salmon originally belonging in :L gi 1.~11 river, 

and numerous ot8her practical and sciciitific qixestious, that  the presentotioii of any 
bearing 011 tile occurrence of the fish outside of tho rivers rimy be regayded as 

In  an iiiteresting article on u Salmon at Sea,” coinmimicated to the issne of Forest 
and Stream for February 18, 1892, Mr. A. N. Cheney, tlie nTell-lrnown angling oXpc?rt 

\Vriter on fish-cultural matters, discusses tlio question of the whereabouts of SdmOIL 

and timely. 

05 
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after they leave the rivers, and quotes the following from a previous contribution by 
himself on the subject: 

There is a certain mystery about the  habits and niovemeuts of the sea salmon, after i t  hnsleft the 
fresh-water rivers in  which i t  sp:~wns and gone down to the sea, that  iiever has Lcen satisfactorily 
axplained. One tlieory is that  all the salmon of the rivers along a coast may journey down to the sea, 
and then move ultiniately in one great body southward along the coast until they find water of Buit- 
able temperature, with an abuuclance of food, i u  whicli to speud their tiiue in growing fat  until the 
spawnjag instinct warns tliem 'to return, wheu they proeced northward, eacli river school cntering its 
own particular river a . ~  the 1119111 school :rrrives oppo8ite tho river month. Another theory is that  thk 
salrnoll of each river, as they arrive at its mouth a.fter ilebceuding f'rom its headwaters, go out  to sea 
snfficientJy far to  find the  conditions of tcmperatnre and food which suit them, and there they reiiiain, 
separatc from the scllnioi~ of other rivers, until i t  is tiino for them to reburn to  fresh water. Consider- 
ing the  cortaiuty 6 i t h  which the  salmon of an> particular river return again l o  t8ho stream of their 
birth, the latter tneory seems tho more teiiable of the two. 

Another object of this paper is t o  solicit correspoiideiice from fisherinen, espe- 
cially those engaged in the coast and oEshore fisheries, concerning the circuiistances 
of the capture of salmon in their nets, and to briiig to their attention the bpportunity 
they will thus have of increasing the knowledge of the movements of the salmon, of 
aidiDg in the determination of the results of fish-cultural operations, and of ulti- 
mately if not immediately benefiting thumselves by supplying information that will 
conduce to the most effective ;~pplication of artificial methods. To this end it  is the 
intention to seud the paper to fishermen engaged in the mackerel, menhaden, and 
other sea fisheries, and to operetors of pound nets, traps, and other shore appliances, 
with the hope that instttnces of the capture of salmon may be communicated to this 
Commission and notes on the size, condition, movements, eta, of the fish be furnished, 

To aid in the identification of the salmon when caught by fisherinen who have 
not previously met with the fish, a figure is presented. 

In this connection mention may be made of the chinook or quinnat salmon of 
the Pacific coast ( Oncor!iynchus clbouiclbu), fry of which have been extensively plauted 
in eastern waters hy the U. 5. Commission of Fish and Fisheries. Up to and 
including the year 1880, about 12,000,000 fry were deposited in rivers and other 
waters tributary to the Atlantic. While a fern relatively large examples have been 
taken, this office lias no inforriiation t o  show tliat 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 ma. The possi- 
bility of the survival and growth of some of these and of the large early colonies 
prompts this reference t o  the matter and suggests the publication of the occompany- 
ing figure of the species, to afford a basis for distinguishing the two kinds of salinon, 
which closely resemble each other. To further aid in the identification of' the two 
species the following key has been prepared: 

Rays in anal fin, 9; scales between gill opening and base of tail, 120; branohiostegals 

Rays i n  anal fin, 16; scales between gill opening and base of tail, 150; branchiostrgals, 
(false gilI openings), 11.. . . - - - - -. - -. . ~. . . __. . . . -. . . -. _ _  -. - -. - - . - - - - ATLANTIC SALMON. 

15 t o  19 . . - - - . - . - - -. . -. . . ~ - . . . -. . -. . - . -. . . -. -. -. . -. ~. -. -. . . . . . *. . . - -. ~'ACIFIC SALMON. 

Numerous instances might be cited of the taking of salmon in the waters of the 
Atlantic coast in recent years. Their occurrence in the traps and pound nets is in 
fact so commoii that  i t  would hardly be entitled to notice a t  this time were it not 
for the circumstance that iii regions in which salmoii were already known there lias 
been a decided increase in the number observed outside the rivers, and that the fish 
is now being taken in localities in which it was not previously found. 
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Illstarices of the citpture. of salinou in the coast waters of Maiue are liaturally 
numerous, and without significance so far as tlie purposes of the present paper are 
concerned, The existence of two iniportaiit ~aliiion rivers, the Iiennebec and the 
Penobscot, affords an easy explanation of the presence of snlmon on tlie shores on 
either side of tlie inoutlis of tliose streams. In tlie report of the U. S .  Coinmission of 
Pish and Fisheries for 1872-73 Mr. Charles G. htkiiis, 110-8 superintendent of the 
salmon-rearing establishment a t  East Orlaiid, Me., and an authoritative writer on the 
Atlaiitic salinou, contributes some notes on its occurreiice in the sea adjacerit to 
Penobscot Bay and a t  Itichiuond Island, near Portland. Tliese cases, however, have 
little bearing on tlie subject iu Iiaad, as Mr. Rtlriiis suggests in 

A sl)uoial inquiry, personelly conducted ou Matiiiicus, Monhega11, and other islands 
lying f;%r off the Maine coast, and specid researches there ini>de wit11 appro1)riate 
apparatus, would doubtless disclose inaiiy interestiug facts regarding tlie saluion of 
a practical aud scieutific nature. A few apparently iuirecorded notes conceruing the 
fish among islands off' the islaud.of Mouut Desert niey be given, which are iirobatbly 
indicative of what may be expected in other sectioiis. 

Mr. W. I. Mayo, wlio has fished herring brush-weirs a t  the Cranberry Isles for 
many years, aud is a life-long fislieriuan in thst sectiou, coiniiiniiicates the iutelligeuce 
that salmon were first observed about those islauds iu 18%. On Julie 17 a salmon, 
weighing 20 pounds, was taken in a herring weir, and 011 June 19 another, weighing 
19 pounds, wa6 caught. On July 14 of the same year G salmon, weighing 4 to G pouiids 
apiece, mere secured, but were liberated ou accouut of their size. l h r i n g  tlie four years 
intervening between 1888 and 1893 iioiie was taken nroimcl these islands, but in 
Juue of the latter year they reappeared. On June 11 a salinou weighiiig 15 pouhds 
Was taken in a weir, aiid on various occasions during that month a number meigliiiig 
12 to 15 pounds each mere caught by boat fislierinen 011 trawl lines fished for cod. 
The trawls were baited with herring and set on the bbttom 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 ofi the southeastern part of Mount Desert Islaid, and 
are about 28 iniles east from Penobscot Bay and about 35 miles in a straight line from 
the lnoutli of the Penobscot ltiver. 

On the Massachusetts coast saliiion are now regularly taken each year at most of 
the important pound-net aiid trap fisheries. The largest numbers are caught in Oape 
Cod Bny. A State lam prohibits the taking of sa,lmon iu nets and requires the return 
to the water alive of all fish so caught. This inakes tlie fisherinen diffident about 
giViUg information and renders difficult the deteriiiiiiatiou of tlie abundaiice of tlie fish. 

On June 6,1879, the Cape Ann Advertiser, of Gloucester, coiitaiiied the following 

A lO-poiind Balmon W ~ E  taken from a weir off Magnoli& Thursday night. This is tho first salmon 
off Cape Ann for over thirty yearu. On Saturday morning throe more large sal111011 mere 
The fishormeri are highly elated a t  tho prospect of salmon-catching. 

During the past five or six years a few salmon have beeu talieu almost'every season 
in the vicinity of Gloucester, the average annual catch being 4 to G fish. I n  1885 t'ho 

fish coinmissioiiers reported the capture of 18 salmon in traps a t  Mancliester snd 
Cfloucester. In 1893, 13 traps in the neighborhood of Gloucester took 5 salmon. 

recent lethr. 

' note: 

, 

F. C. B. 1884-7 
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r n  December, 1S91, a sdmou weighing 28 pounds mas caught on a cod trawl line 
set near Halfway Xocli, off Salem Harbor, Mass. j Mr. 'William Deunett, of Gloucester, 
mho secured tho fish, reports that he sold it for $46. Mr. Samuel Wiley, of Gloucester, 
in September, 1S03, caught a salnion a t  sea off Gloucester on a trawl liue fished for 
hake. These are the oiily instances tli:t$&e been reported of the capture of' salmon 
on a liook in the vicinity of Gloncester. A s  the trawl liries in question were set on 
tlic bottom :It a cteptli of 30 or 23 fiathorns, tbafttct-+hat hhese-two fish at least: -e 
s m i m ~ n g o a -  tho-bottoln -]nay bc-~onsiderec2..establi~he~ 

Relatively large numbers of salmon have recently been taken in tlie pound nets of 
Cape Cod Bay. Capt. Atliins Hughes, of North Truro, one of the best-informed and 
most reliable fishermen in the region, ioforins us that a t  North Truro, the priricipnl 
pound-iiet center in the bay, about 70 large salmon have beeii annually caught for two 
orthree yearx. The fish arc talieu thvoughout theentire pound-net seasou, but are most 
common in the early part of tlie fishing year (May aud June). Some fish weighing 25 
to 88 pouucls Imve recently been caught. For two or three years he 113s noticed in 
the lmind nets in October large iiuiiibers of young salmon, about G inches loiig; each 
net probably takes oue or two barrels of these annually; he had never observed these 
sinal1 fish before in his long fishing career in that region. In 1893, however, rather 
less tliau tlie usual iiurnber of large salmon were observed, and very few of the small 
fish mentioned were token. 

Mi-. Vinal N. Edwards, of the Fish Commission station at  Woods Holl, Nass., states 
that in September, 1898, when he visited the Cape Cod region, a great many salmon 
mere being taken in the pound nets. A t  one 
podnd-net fishery in Provincetown he saw enough salmon to fill two sugar barrels. 

Concerning the occurrcnce of salmon in the Cape Cod region, Mr. Cheney, in 
the article previously meiitionecl, quotes Eon. Eugene G. Blackford, of New York, as 
follows : 

We get every winter a few fish from tlie Atlantic coast that  are evidently pert of t ho  schools of 
fish that rim up into the Kcnuebec, Penobscot, and other eastern rivers. 1)uring November and 
December had about 15 to  20 fish, wcighiug from 12 t u  24 ~ O U U ~ E  each, that  were caught in the 
rnackcrel nets in the vicinity of Proviucotown and North Truro, Mas9. These nets are set out 
from tlie Cape in very deep water. During the past two or three weeks wo have received sevora1 
specinions of very baudsome salmon from Maiue, where they have been caught by the smelt fishermen 
in their nets when they have been fishing for smelt. I think tliere catches of salmon go very far to  
prove that  the scliools of fish are iiot very far off from our clliores during the time that  they are iiot 
found in  the rivers, aud that  both sliad and salmon, when they leavc oiir rivers, do not go either east 
or south, but  are within 100 inilea or so of tho rivers whore they werospnwned. The fish are remark- 
able in being in splendid coudition aud perfect in forni and appearance. 

Mr. Cheuey thinks the salmon taken off Cape Cod belong in either the Merrimao 
River or the Penobscot River; and, as in the year iu  questioii fish were being caught 
at the mouth of the Penobscot a t  tlic same time they were being talceu a t  Cape Cod, 
he thinks i t  probable that the fish in the latter region were from the Merrimac. 

In t h e  pound-net fishery of the northern coast of New Jersey the recent capture of 
salmon has been a subject of much interest to the local fisheriuen and of considerable 
importance to fish-culturists and naturalists. 

For a number of years a fern salmon have, from time to time, been taken in Sandy 
Hook Bay, but within the past two or three years tliere has  been an incrcaw in 
the number caught. A t  Belford, the principal fishing center in the bay, Mr. M. 0. 
Lohsen states that some liave been taken weighing from 12 to 40 pounds, aud tliat in 

They weighed 4 or 5 pounds apiece. 
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the spring of 1893 more than the usual number were caught in the pound nets. Mr. 
Harry White, of the same place, never took salmol~ ill pouncl nets prior to 1891; he 
secured 1 that  year and 2 in 1892, but failed to get any in 1893. Other fishermen, 
honrever, obtained one or two fish. The average weight of the salmon takea here is 
12 to 15 pounds; the largest caught by Mr. White weighed 17d pounds. Small ones, 
weighing half a pound each, are sometimes observed. It is only during tlle month 
of May that salmou are noticed on this shore. One weighing 16 pounds, taken in a, 

pound net a t  this place in 1891, sold for $11; the following year two, with a combined 
weight of 23 pounds, sold for $15.98. 

I n  the vicinit,~ of Long Branch, we are informed of the recent capture of a num- 
ber of salmon in the pound nets set directly in the ocean. Mr. Ed. Hennessey, of 
North Long Branch, reports that  in 1892 two sallno~l and in 1893 one sallnon were 
taken in his pound; they weighed from 10 to 15 pounds each. I n  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 6r; Uo., pound-net fishermen 
of Long Branch, communicate the following instances of the taking of salmon by 
them in 1893: &lay 1 0 , l  salmon weighing 9B pouuds; May 11,l salmon weighing 13& 
pounds; May 17,l salmon, and May 18, 1 salmon, weight not given. Messrs. West 
and Jeffrey, pound-net fishermen a t  Long Branch, report that  in 1892 they caught 
2 ~ 1 ~ ~ 1 1  salmon. I n  1893, 3 fish were taken, as follows: May 10, a salmon neighing 19 
pounds; May 18, 1 weighing 12 pounds; May 20,l  weighiug lo'pounds. Mr. Henry 
3'. Harvey, who fishes a pound net a t  Mantoloking, N. J., about 35 miles south1 of Sandy 
Hook, communicates the information that in May, 1893,2 salmon weighing 10 or 12 
pounds each mere talcen a t  that  place. None had ever before been caught there. 

One of the most interesting facts a t  hand concerning the oceanic occurrence of 
the sal~non has been noted in a previous paper in this Bulletin," but inay be amgain 
referred to in order to make the present article more complete. K s t a n c e s  of the 
capture or observation of salmon far out a t  sea or even a t  relatively short distances 
from land are very rare arid are entitled to pnblication whenever noted. About April 
10,1893, the mackerel schooner Efliel B. Jacobs, of Gloucester, Mass., was cruising 
for mackerel off the coast of Delaware. When in latitude 380, a t  a point about EiO ' 

miles ESE. of Fenwick Island light-ship, the vessel fell in a t  uight with a large body 
of mackerel, aud the seino was thrown round a part of the school. Among the mack- 
erel taken mils an  Atlantic salmon weighing 16 pounds, which Oapt. Solomon Jacobs, 
who was in command of the schooner, sent home to Gloucester. Capt. Jacobs illforms 
us that the fish w : ~  fat and in fine condition. Some of the crew told the captain tha t  
there was auother salmon in the seine, but it escaped over the cork line as the seine 
was being 'idried in." The light-ship mentioned is about 10 miles off the coast, so the 
place where these salmou were taken was about GO miles froin the nearest land. 

The foregoing is the oilly instance Imown to this Comtnission of t i e  capture of 
sal~uon so far a t  sea on tlie coast of the United States or of the taking of salmon in s 
purse seine mith mackerel under any circumstances. Capt. 8. J. Martin, the veteran 
fishern~au of Qloucester, Mass., has never known of another such occurrence, and s 
special inquiry couducted by him amoug the lnaclrerel fishermell of that port failed to 
disclose the Bnotvledge among them of a similar case 2 

"Extension of the  Recorded ltunge of Certain Marine and Fresh-mator Fishes of t h e  Atlantio 
Coast of the United States. 



Blank page r e t a i n e d  for p a g i n a t i o n  



Bull. U. S. F. C. 1894. Notes on Atlantic Salmon. (To face page 1CO.) PLATE 3. 

P 
-4 r 



Bull. U. S. F. C 1894. Notes an Atlantic Salmon. (To face page 100.) PLATE 4. 

-i 
I 
rn 
-0 D 

1 
n 



ll.-RESUI,TS OF EXPLORATIONS IN WESTERN CANADA AND T H E  NORTH- 
WESTERN UNITED STATES. 

BY CARL H. EIGENMANN, 
Professor of Zoology, Indiana Uftivevsity. 



102 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

' Stream. 
__ 

color t o  tlie claimed connection between these two systems. The conneotioii between 
the Missouri aud 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 i\liesissippi to  the Rockies. The slope for the most part is iiiipercep- 
tible and the country is level or slightly rolling. A large part is prairie, tlie rest is 
covered with low shrubs. The rivers have nsnally worn a iiarrow valley bolom ths  
geiieral surface, and tlieir banks are nearly always quite abrupt and very muddy. 
From Calgary the asceut is rapid and the streams become iiiountain torrents. 

On the Pacific slope the streaim are all swift, and from Field to  tlie Colunibia tlie 
descejit is very rapid. The Uoluiiibia is ~iavigable from Goldeii up, but below Golden 
tltere are maiiy rapids. This river iuakes a loiig liorseslioe beiid towards the north, 
and when the railway strikes i t  again a t  Revelstoke the river is 1,000 feet lower and 
again navigdds. 

I received much valuable information and inany courtesies from Mi,. McQueen, 
inspector of fisheries for Manitoba; from Mr. W. Hill, of Wi~inipeg; Mr. Ailled& E. 
Forget, of the Citnadiaii Indian department; Capt. Harper, of the Canadian mounted 
police, and Mr. G. A. Stewart, superiutetideiit of the Rocky Mountains Park of Canada. 

Finally, I must acknowledge my indebtedness to Dr. Albert Giiiitlier, of tlie British 
-Museum, at whose suggestion and expeuse the cxploratioiis were undertaken. 

STATIONS W H E R E  COLLECTIONS WERE .MADE. 

I n  the following list I give the names of the places visited by me  in  their regular 
succession, the name of the river examined, the  system to which i t  belongs, and, as far 
as I have been able to determine, the elevation of each locaiity. All the elcvatioiis of 
Canadian points have been taken from the levels of the CantLdiaii Pacific Railroad. 
Plate 6 illustrates the relation of these stations to each other. 

River system. Station. 1 Elovation. 

Chaplin.. ............................ 
Swift Current. .......... 
Maplo Creek.. ........... 
Modiciiie Hat.. .......... 
Calgary. ................. 
Bang .................... 

Field .................... 
(ioldon .................. 
Rrvelstoko .............. 
Gritfin Lnko ............. 
Sicamous ................ 
~uin loops  ............... 
Mission 

Canada, Paciflc slope: 

................. 

Canada Atlnntio slopo: 
\ d n  ipcg ............... 
Wcstbourue ............. 

2,400 
( 1  ) 3,800 

2,150 
3,388 
4,500 

4,050 
2,550 
1,475 
1,900 
1,aor) 
1,158 

1 

Ilmndoii.. ............. ..I 1.150 

I l O W  arid Elbow .................. 
Ilow iind Vormillion.. ........... 

Qu'Appello.. ............ *1; 700 
Regiua .................. 1,875 
Moose JEW .............. 1,725 

Do. 
1)o. 

Kickiiig Horso ................... 
I<irkirig l iorso and Colninbis .... 
Coliimbin ......................... 
Griftin Lake ...................... 
Sliu~liwap Lnko .................. 
Tlioiiipson I<ivor ................. 
Braser.. .......................... 

TJinrrtilln Creok and Colnmbia .... 
Grrnid llonde ..................... 
Iloiso ............................. 

United States: 

Idnlio Falls. ............. 4.712 

Umntilla 
La Grando. 2,780 

................ .............. 
Cnldvrell.. ............... 2,372 

Colriiiibia. 
1)o. 
1)o. 

Fraser. 
Do. 
Do. 
Do. 

Coliinibin. 
Do. 

Craiv .................... t3;438 
PopGr ................... t1,UBO 

Bod River of the North.. ......... 
TVhito Mild.. ..................... Manitoba Lako 
Assiniboine ...................... Itcd ltiror. 
Qu'Appolle ....................... Do. 
Lacawana Creek.. ................ Do. 
Moose Jaw ....................... Do. 
Old Wives Lake.. ................ 
Swift Current .................... I Sa8kntclicwm. 

Snake Itiver.. ................... .' I)o. 
Miasnuri .......................... Missouri. 
Poplar Itivur ..................... 110. 

About. 
tElevutions furnished by Groat Nortkern ILailroad tlirorigh its genoral nmnnger, Mr. I). L. Mohler. 
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DESCRIPTION O F  LOCALITIES IN T H E  ORDER O F  EXPLORATION. 

CANADA. 

The region about Wiuiiipeg is n flat prairie about 23 or 30 feet above the river. 
The bed altd banks of tlie ILed ltiver of the North are i ~ ~ u d d y  in  the estreine iIUC1 full 
of stuiiips and snags. In seining, where we did not sink into the iiiud beyoud possi- 
bility to work, snags vere sure to interfere. An old French fisheriiiau has cleared the 
snags from :I, short stretch of bank, and here froui moriting till night he drags :L seiuo 
ovi’r the s:iiiie groiuid, iuakiug about 20 hauls during tlie clap. The abuudauce of 
fishes is evident from the fact that a nuiuber are taken with every haul. The principal 
species are the gold eye ( “ i o d O ? Z ) ,  which is smoked and dried; the various suckers 
and buffalo; the pickerel (here the species of Stinostedion go by this iinine); the pike 
(Lucius), sturgeon, a u d  catfish. The last are estremely abnudaut, and are taken in 
quantity mitlr ltaiid lines. 

It is a 
narrow stream, 60 to SO feet wide, aid swift. There are pebbly meed-covered stretches, 
alteruatiiig with deep iniiddj7 pools. The couutry about Westbourne seeins to be low 
aud swampy. Lucks  lzeciiis is reported to asceiid in such numbers to spawn that, they 
caii be slioveled out. 

Tlie 
streeni itself is swift nud betwen 200 and 300 feet wide. The current changes with 
every bend, now ,zpproachitig one side, nom another. The bottom of the stream is 
gravelly in places, but for the greater part the soft mud is 2 or more feet deep. I did 
not learn of any fishing here for the market. 

I n  order to reach the Qu7Appelle River i t   as necessary to ride nearly 20 miles 
by stage. At 
loiiger or shorter i i i  tervals there are shalloiv depressions which resemble enoruious 
sink holes of limestone countries. Nothiug is seen of the Qu’Appelle Valley till oue 
is a t  its brink, where, about 300 feet bnlow the geueral level of the prairie, lies the 
valley of tlie Qu’Appelle, or (6 Who Calls 7’ River. The valley is 017er a mile wide aud 
is flanked by abrupt mills. It is occupied by a series of four lakes having ail :kvernge 
depth of about 43 feet. The latter are connected by a swift, clear stream only 15 
to 20 yards wide. They abouud in fisli. Etl~eostowia 1aipu7)z flourishes i i i  perfectioii 
in the stream coniiectiug t<~ie  lakes. TTO species of whitefish (Co~ego?azcs) are taken 
ill these ~skes ,  bu t  1 mas uiiiible to  obtain any spechiieus. 

Lac:kwnlla Creek is a small 
strealu about 4 yards wide. I ts  bed is very inuddy, so niuch so that it was diiiost 
ilJVossible to draw ;L net. The banks are abundaiitly supplied with wrious water 
lj‘eeds. Near the town the stre:mi lias been daniuied to  form a reservoir for the vit’y. 
The 1~1111r of the rcservoir ilearest tlie city has a strip of cliara about 20 feet wide. 
TheSc cham iiclds liarbored thousands of Pi)ueplmles : L U ~  a few Ez~cnlia. Below the 
dalll a single 11,zul of t,he seine secnrccl about a peck or inore of ~ t i c t r ~ i n .  only four 
species mere taken at this place. Sucliers, and especially pili0 (Liccizcs), are said to  be 
Very abuudant duriiig their breediitg season or in the early spring. 

The White Mnci lziver a t  Westbourne is tributary to Lake Manitoba. 

Tlie Assiniboiue at  Brandon ineanders through a valley about a mile n-ide. 

The road is over a wind-swept prairie, with clurnps of low shrubs. 

The couutry about ltegiun is mostly a level prairie. 
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About Noose Jaw tliere are rolling hills. Sbove the town, Moose Jaw Creek 
flows through h, narrow valley or gorge; near tlie station it joins Thunder Crock, a 
smaller stream. As is usual nloug the railroad, the stream is damined near tlie sta- 
tion. Eelow the clam i t  forms a succession of deep pools and shallow rifles. Tlie 
conditions seenied favorable for ;I large variety of fish life, but the number of species 
obtained was very small. The larger species are more abundant here than the 
smaller. 

Old Wives Lake is allraliue, and as far as 1 could determine contains no fishes. 
Swift Current is :ti1 ideal place for variety in fish life, The stream is narrow allid 

on an nverage about 2 feet deep. It flows over gravel and, as the iianie implies, has 
st swift  curretit. It is just such a stream as the darter delights in in more southern 
latitudes, aid in fact one of their number, Etheosto?fina iozom, is quite abundant here. 
This is the only darter, however, that I obtained in the waters of the Saskatchewan 
Basin. The stream is dammed above the railway, and it is just below tho dam that 
tlie most Favorable locality for fishing was fo~ind. 

A t  the time I visited Maple Creek it consisted of a succession of slimy pools in a 
moderately deep chauuel. Tliere was an almost incessant cold rain that prevented 
much woi*lr, but dtliough 1.3 inches of water fell during my stay, no impression what- 
ever was made 011 the quantity of water iu tlie pools. Maple Creek empties into Big 
Stick Lake which, in high mater, overflows into a tributary of the Saskatchewan. 

Tlie Saskatchewaii ltiver a t  Medicine E a t  IS a uavigable stream with a swift cur- 
rent. The water is cold and cloudy. Many of tlie larger species of fish mere reported 
to me here, altliough I obtained bnt few. The river bed is said to be 1,GOO feet lower 
thiin that a t  Maple Creek, the descent during the last few miles before reaching the 
river being considerable. Tlie bed of this river lies in a, level valley of varying width. 
At JIedicine €Tat tlie low liills appro:ich almost to the edge of the river. 

Calgary lies in the v fornied by the juiiction of tlie Elbow with tlie Bow River. 
Both of the rivers are swift, clwr, cold mountain streams, the former being the shal- 
lower. Seiniug in tlie Bow ltiver proper 
was impossible, and it was coiifiiiecl to the s lough  of that river aud to the Elbow. Tlie 
couiitry is hilly niid devoid of' timber. The Rockies are seen from here. 

Prom Calgary to Banff tlinre is a steady asceut. Banff is located on the Bow 
River and in the C:in:idian Rocky Mouiitains Park. 

The valley of tlie Bow is swampy for several miles above Banff, and the BOW River 
itself is 2% quiet deep stream. A t  Bane  i t  becomes 3 torrent in which fisliiiig with a 
net is iinpossiblc. The valley is everywlicre quite narrow and flnuked by high niouii- 
tains. Verinillion Creek, tlie outlet of the Vermillion Lakes, wliich lie in the swamps 
of tlie Bow, enters the Born at Banff, a s  also does Forty-Mile Creek. Tliese tribu- 
taries :ire clear and icy cold. On the opposite side a small stream of warin water 
eiiters froni tlie hot sulphur springs, a,iid a much lnrger stream, the Spray River, 
wliicli is, however, too swift for seiiiiug. The larger streams :dl abound in fk ihro  
niykiss, & I  acli7zits ?~uv~uyc  ush, an d C'oregonus 10 illici 1)) soni .  

From Banff the aseeiit is very rapid to the continental divide. The descent on 
the Pticific side is even more steep. illy first station on tlie Pacific side was at Field, 
where the itlouritairis rise 10,000 feet above the river. The river bed of' the Kicking 
Horse, a t  Pieltl, is :L broad sandy stretch aiitl the water flows 111 several channels. The 
main stream is too swift for seiniiig, but tlie sm;illcr branches are quieter in many 

Tieout, & h i o  aiid Salueliniu, are :hindant.  
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places. The icy mater of the ICicking Horse is iiiilky in appearaiice and full of a tough 
clayey substance. But two species of fishes were obta,iiied here, Coregontcs cou1ter.i 
and Cottiis pluilonips, both new to science. 

At  the iuouth of the Kicking Horse, a t  Golden, other collections were made. Tho 
Columbia ltiver above this place is itnvignble for sinall ate;micrs. Below Golden it 
becoines a narrow torrent. Collectioris were uizide in a meidow overflowed by back 
water from the Columbia, aiicl in the Coliunbia at tlie iiioutli of one of tlie brsnchcs 
of the Kicking Horse. Tlic valley of tlie Columbia liere slopes up tto a range of low 
pifie-clad mountains extending pariillel with the stream. Saliuon (Oncot*hpchzIs) 
ascend to this point. 

To the west 
a series of high mountains :ire seen which form the watershed between the Columbia 
and the Fraacr. 

Griffiu Lake is the last of a series of small lakes bcginuing jnst beyond the divide 
between the Columbia and the Fraser. It is a very clear lake, shellow near the 
&ores. It is about a mile wide and about 2 miles loitg. All sticlrs lying in i t  are 
covered with ;E bright green sponge. Great clusters of the saiiie sponge, a fiat high 
and about the saiiie \vidth, are seen 011 the bottom iu shallow water. Fish life is not 
abundant. From its baiiks low monntai~is rise. The stream flowing from it is swif t  
arid full of young Scl/m. A rudimentary clam has been constructed at  its ontlet to 
Iieep timber from floating clowii against the railway bridge. As a consequence tlia 
lake is full of snags. The outlet of Griffiu Lake einpties into Eagle River, which in 
its turn empties into Shushwap Lake. 

Sicainous is a station on kn aril1 of Sliusliwap Lake near the nioutli of the Eagle 
River. LOW mountains corercc~ with pines ascent1 from ~ I I  tlie sliores of tlie Inlre. 
The water of the lake is much mariner than tliat of tlie Eagle River. Tlie bottom 
is overgrown with water meeds which seem in souie places to be 30 feet or more in  
height. Fish are very abniiclant and scliools of tliem swim below the surfhce, frs- 
qiiently a whole scliool poking their heads up together, like schoold of' frightened 
an chovics. 

A t  Rainloops tile North Thompson River eiiipties into Thompson River, forniiug 
together a streain uearly a mile wide. The current is iiioderate, it11d formerly ste:tin. 
boats pliec~ 011 the river. Tho mnrgius of the stream are full of waterweeds, through 
Which it is impossible to  draw a net. Saltiiori are talien liere by the SIiush\vvap Indinus. 
The  alley is skirted by roundcd hills which, with tlie exceptiou of scattered piiies, 
are devoid of trces. The water is niuoli mariner tlinn in the mountain st8i-eaiiis, though 
the exact ternperatnre n m  not obtained. 

Soon after leaving Rainloops the descent again becoines very steep :~nd continnes 
$0 along the Praser to JIission, where tlie river is affected byhigli tides. Tlie couiitry 
s o ~ ~ t l i  of 3Iissioii is marshy, a fern hills rising on the north. The Braser is liere a slow, 
broad stream, ant1 sallnou : u i c ~  sturgeon abound in it. 
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At Revelstoke the Coluiiibia is a much larger strenni and very swift. 

0 1 1  the east the  ascent is niorc gradual. i 
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TJNITED STATES. 

The region about Umatilla is a rolling prairie. The banks of tlie Columbia River 
are sniidy and gravelly. The Uiiiatilla Itiver is sinal1 and  empties into the Coluinl)ia. 
About its mouth is an estuary with a soft inud bottom and with from 2 to  3 feet depth 
of water. The inud and some waterweeds usually filled the iiet so that it was difficult 
to pick out the fish, especially as it was necessary to collect after dark. The ilzost 
important discovery of the season \vas made a t  this point. Colzcmbiu truiumoutuiza 
shows in a striking way the iiiodificatiou of tlie fius of the Pacific slope fishes. In  
this case i t  has found expression in the stroiig spiiics a t  the origin of the anal mid the 
dorsal fins. 

The Grand Ronde River is a tributary of' the Snake. At La G r a d e  it is a sinall 
stream with a few deep holes. It is dainined near the town for milling purposes, is 
full of aiigiilar pieces of lava, and seiiiing is almost impossible. Below the dain large 
numbers of A?nmoc&es were found dead. 

About Caldwell the country is a level plateau, treeless except aloiig the river banks. 
The Boise River, which is a swift stream about 100 feet or less in  width, is dammed a t  
various places to divert the water into irrigatiiig ditches. There are level stretches 
in the river, alternating with swift riffles. 

A t  Idaho Falls the Snake River has worn a narrow gorge through the lava, and is 
a fierce torrent in which seiniug was out of' the question. Fortunately a small stream 
has been diverted for a mill, and iu this I obtained ],robably a complete series of the 
fishes of this region. The couiitry is still a level valley with mountaiii ranges at  a 
distaiice on either side. 

The first station 
a t  which I made collections was Craig, Mont., on the Missouri. This river is liere 
about 150 feet wide, a clcar, cold, rapid stream with gravel bottoin and full of Core- 
gonzcs zuilliumsoiti and Plntygobio gracilis. Fishiiig was confined chiefly to the slough 
formed at the mouth of a small creek entering froin the eastern sifle. 

A t  Poplar the Missouri is a swift, muddy stream, probably 200 yards or more wide. 
Poplar River is also muddy aiid partakes of the nature of the prairie streams near 
Winnipeg; that is, its banks are composed of soft mud. It seemed nowhere over 6 
feet deep, and in inany places i t  was ouly a foot deep. 

Soon after leaving Idaho &lle the continental divide is crossed. 
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PERCOPSIS GUTTATUS Agassiz. 

COLUMBIA  TRANSMONTANA Eipenrnann & Eigenrnann. 
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NOTES ON THE FISHES COLLECTED. 

1. Ammocoetes tridentatus (Gnirdner). This species ascends the rivers to spa!vn. At La Grauds 
the Grant1 Roude, a siiiall stream 5 or G yarcls wide, is d;imiiiotl for milling purposes. Just  
bolow tlie doin a largo iiiimber of this specie3 were noticed in all stages of decay. Soino liad 
evitleutly diod the procccliug uight. The ovaries of those taken a t  this place W C ~ G  largo, but  
the eggs werc quito sinall. \%%other tho ( 6  eels’’ Iiad spawned mid diod, or whether the speci- 
mons more left straudod, I aiu unable to st:rte: All tho spocirneus mcro aboiit GOO mm. long. 
At Caldwell I secured :L largo iiumbor of the young of this species. Tlio largest of tlieso 
measured GO m u .  In their habits t h e  young very innch rcseiublo Il?4a~rchioslo~ria. They burrow 
iu the sane1 near tho iuargiii of the stream. If tlioy are disturbed they will conie out of the 
sand a few ceutiiiietors froni tho plnco of distiirbauce. The small oms \vera procnrod by 
throwing tlie saiicl oil tho I I D U ~ S ,  whereupon they moi~ltl squirm out and coultl be sceured. 

This spocies is cominou at IViiiuipeg and in the lakes to tho north. 
I procured a single specimcii 9G mm. long. It has the upper part, of the snout bhcli, a blsolr 
spot oil the  sides above tho posterior third of pcclorals, aiicl aiiother below the dorsal; B 

narrower dusky band connects theso nucl cxtcuds to the tip of the tail. 
A uriinber of specimeus of this species (150 t o  250 mui. long) were 

obtainccl with hook and liiie a t  night iu the Missouri River a t  Craig, hIout. This seems 
t o  be the most westerii record for auy members of tho Siluridiu. They more reported to  ine at 
Medicine Hat, but  I did not procure aiiy speciinons a t  that  place. Prof. Evermaun reports 
uone iu his explorations in Moutaiia and Wyoming. It has hitherto boon supposed that  the 
mcnibers of this family do not ascend to tho mountains. None have boon fomid indigenous to 
the Pacitic dope. lu the larger specimens the two maxillary barbels roach tho base of the 
pectorals. Tliere is uniforruly a white spot on the back just a t  the baso of and behind the 
last dorsal ray. 

Exceedingly abunilaiit in the Red River, where i t  
is caught in great numbers, especially a t  night. I t  frequeiitlg reaches a leugth of about 
750 mm. It was reported t o  me a t  Brandon, but i t  caii not be abundant at that  place, since 
none were said to have been caught there since 1883. A catfish was also called to my attelltion 
at Medicine Hat, but  from tho description it must bo a Arotti~~tis. 

5, Ictiobus cypriiiella (Cuvier & Valenciennes). Two specimens, the largest 760 xnm. 
long. 

(6. Carpiodes veIifer (Refiuesque). Winnipeg, Brandon, Mediciue Hat, Poplar. I can detect no 
differences between tho specimens from Wiiiiiipog and somu taken in  tlie Ohio River at 
Cincinnati. 

2. Acipeiiser sturio Linnmiis. 

.3. Noturus flavus Rafiiiesque. 

4. Lctalurus punctatus Rafinesque. W-innipeg. 

IViuuipog. 

7. Paiitosteus jordani Evormaiin. 
(Panloateits colitn~biaiiiie Eigoninaiin & Eigenmann, Am. Nat., Fob., 1893.) 

Very closely related 
to  P. ge?twosus, tho eye slightly larger, the caudal much longer. Hoacl, 48-43; depth, 44-5; 
D. 11, llf-12f (in two) ; A. I, 84 (7f in g e n e r o a m ) .  Eye, la-2 in  
snout, 18-13 in  interorbital, 34 to little more than 4 in head (24; 33; 43 in gnnevoaus of SBIUO 

size). All the fins more pointed than in gerterosus, the  caudal lobes coiisidorablj~ longer tllall 
tlio heai! (shortor than head in ge~ie)~ostta), 3-6 in  tho loilgth (5-5;f). Light brown mitli iudis- 
tinct, clouds of darker. 

8. Catostomus catostomus (Forstor). Wiunipog, Swift Currout, Medicine Hat, Calgary, Banff, 
Golclcu. and Rovelstoko. Is ssicl to bo very abundiuit a t  I\’iiinipeg 
during tho winter. Only a single speciiiien, tlie lirst of‘ tho BCBbOli,  \vas taken during niy 
stay. A 
specimen of catoslomiis 290 niiii. long, froin Goldeii, ou tlio Co1uinbi:b River, differs in ouly B 

few minor dotnils Doin a spccime~i of Cntostonitts ccctoston~us of about tho  sanio size, the origin 
of‘ whicli is iiot known. A serics of liwger spociiiioiis will probably show perfect intorgrada 
tion. In the Golcleii sporinicn tho eyo is more auterior thsn iu  the other; aud this feature 
chaiigcs all tho proportions of tlio Iioad. Tho size of the eye is the tiatne in both; G &  in the 
length of tho head, 2 iu the postorbital portiou i n  tho Goldon speciiuoii (24-3 in  the othor), 
about 2% in the snout (3)); middle of head bohiiid anterior margin of pupil (at anterior 

Threo speciiuens, 92 to 100 mii. long, Boiss River, Calclwell, Oreg. 

Scales, 16 to  19-80 t o  100-15. 

Ascends stream tvo spawn. 

As will bo sceii froin tlie above localities, the species cxtends across tlio Roeliies. 
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margin of eye); depth of liead grcater than length of suont plns cye (depth of head less thou 
snout plns eye) ; scales of breast obscurc, imbcildcd forward (scales of breast regularly 
imbricated, not imbedilcd) ; margins of lower fins all well roiiuded, all of t h a n  shorter than 
in typical catoston~iis (margins of lower fius a11 morc nugular, somc of the rays beiuy louger 
than others). Uistancc of cud of superciliary mucous canal from trnusversc nnch:tl canal twice 
as groat as in tlie typical form. Such diffcrenccs would bo considcred of no v:ilne for pur- 
poses of classification iii spcciincus from tho saiuo river system, and indecd I alii riot ablc to  
find any tnngible differences between specimens 190 min. long from tlie Columbia a t  Rcvel- 
stoke mid tlie I3om at Calgary or the Swift Cnrrcnt. The 1:irgcr spccirnen has the back and 
sides quite dark, ceuters of t,lic scales townrtl the belly white; belly eutircly white. A red- 
dish baud along the lateral linc. Tlic young from all localities are inottlecl gray. 

9. Catostomus griseus (Girard). Swift Cnrreut, Medicinc Hat, Craig. O m  bpccimon, 116 mm. 
long, was taken a t  Swift Currcnt. D. 11, 10%. 
Sidcs to veutr:il snrf;ice dark-grayish, variously nlottlecl. Lower surfi~ces, white. A niimber 
of speciiuens were talcen :tt Ifctlicinc Hat, the largest 90 iuin. long. Tlicsc sninller specimciis 
cau readily bo distinguished from C.  c U t O S t ~ l t l 7 t 8  of the same size by their niuch larger mouth, 
which very much rcscinlilcs that  of Pan toateits. The jaws :irc provided with horiiy or carti- 
laginow shoatlis, making tho rescinblauce to  Z’uittostetcs Rtill greater. 

Sicainous, Kniuloops, Unintilh, La Gr:mde, Caldwell, and 
Idaho Falls. In  
:ill probability i t  was C.  i~irtcr.ockciZtis, siuco thip species mas obtained a few miles €tu%hcr west, 
a t  tlic month of the ontlct of tliis lalrc. Tho largest spcciiueii was obt:iincil a t  LaGranile,and 
measured 380 min. It is quite dark to bclow the latcral line, mhcre, from a liuc from jnst  
abovo tho upper lip to the lower part of tho cauilal, the color nbriiptly cliaugcs to  whit(?. Tlie 
pectorals, vcntrnlx, ant1 part of the m a l  arc duslcy, and a dusky bar extends iipw:ird from the 
base of tho pectord. The local variation in tlorsnl rays is well marked. Aside from the two. 
undivided rays a t  the beginning of tho fin tho rays are :is follows : 

’ 

Caridol as long :is head, 4: in the lcngth. 

10. Catostoinus macrocheilus Gimrd. 
I saw a spccies of this geuns iu Griffiu Lake, but mas uiiablc to  sccuro it. 

Sicamons ................... . . . . . . I  1 ............ 
............ 

....................... 6 1  
~n cirnutle ........................ ............ 

.................. 3 Caldwell.. .. ............ 
Idabo Palle ................. 3 ...... ................. 

These last specimens approach Cntostoiiziis a?-detia. 

Swift, Ciirrent, Maple Crock, Mcdiciue Hat, Cnlgnry, Poplar. 
11. Catostomus commersoni (Lac6pbde). Wiunipeg, Westbonrne, Qn’Appelle, Rngiua, MOCJ~C .Jaw,. 

Vcry abiuidaut cverywherc. 

Lo\rcr fins, and 
Speciincns 210 xnni., from Winnipeg, have the head 

This tcpecies is much 1c9s abund:iiit 
The specimens ine:~siirc froui 90 to 286 inm. Ilcad, 36 to 4. 

Upper caudal 1ol)e little loilger than ICJIVC~ iu the 
The largest spcrimen difrcrs littlo from ouc obtaiiiecl :tt Tolcdo, Ohio. 

Scales, 55-69. 
12. Moxostonia aureolum (Lo Suenr). Winnipeg, Westbonrne, Branclon, Poplar. 

especially the caudal, rod. 
,5 in the length. 

a t  Winnipeg t11:in tlic preceding. 
D. 104 or 174, counting all the rays. A. 86. 
largest specimen. 
Sc:blctl, 6-39 to 43-5. 

14. Hybognathus placita Girartl. Abuudaut, a t  Popl:ir, bnt uot sccii clsewhere. 
15. Acrocheilus a lutaceus Agnssiz & Piclcering. 
16. Pimephales promelas 1 ~ : l f i T l C s ~ l l ~ .  Winnipeg, Wcstbonrnc, Brandon, Qu’Appelle, Regina, 

D. 14+ t o  164. 

13. Moxostoiiia aniaurum Rafiuesqtie. Winuipcg, Ilraudon. 

Color lightcr tliaii iii tlic preceding species, 110 rcd on tlic fins. 

Uniatilh, Caltl\vell. 

Swift Cnrrent, Maple Creek, Mediciiic Hat. 
Rogina and Swift Current; least so at Qu’Appelle. 

Very abuudant everywhere, especially 80 at. 
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17 Notropis jordaiii Eigenmann & Eigeuinami. 

Xott-opis albeolrca E. 6: E., Ani. Nat., Fcb., 1893; uot AT. albeolifs Jordan=AT. nbegalops. 
A siuglc specimen, 73 m u .  long, obtaiiicd a t  hlodicino Hat. This spccics is most closely 

rclatod to A? mcrcrtlatrts and AT. lceterodon. In  color i t  differs strikingly from the Iattor, agree- 
it17 in this respect with ti~acuIcrtc(a, escopt that  i t  1:Iclis a cmdal  spot and is less profusely 
spotted. Tho laterttl line is inucli less coinpleto than in  hclerolcpis, aurl botter dcvcloped than 
in macrdalcta. Head, 4 ;  dcpth, 4 f ;  D. 94; A. 83; scales, 4-38-4; 15 scalcs beforc the dorsal; 
tectli, 4-4,1,2. Two of the teeth focbly hooked, tho t v o  otlicrs with narrow imperfectgiTind- 
ingsnrfaccs. Thoteeth on tho right sidc arc cviilintly :ibiiornial, being nrrangcd in three rows. 
Elougatc cor~iprcssoil, moro slendcr thau Icetevolcpis. 1-Io:iil nincli :is i n  Letevolepis, less convex 
abovo. Jaws equal; iiionth oblique, the prsmasillary on tho lcvel or lowcr margin of the 
pupil. Maxillary oxtending t o  anterior lnargin of orbit. Snout poiutod, not docurved. 
Eye 3% in  head, lfr in intororbital. Pins all sniall; origin of tlie dorsal over ventral, cquidis- 
taut  from base of niiddlc caudal rays mid iiares, highest ray oxtending a little past end of the 
last rag wlien tho fin is dcpresscrl, oqiml to  liead less snout; anal similar t o  dorsal, its highest 
ray e q d  to siiout aut1 cge; iwntrr:L1 oqiial t o  highest anal ray;  pectorals longor, equal to head 
less operclo. Lateral 
liuo decurved, the tubes dovelopcd on lcss than 10 scales (some of those of the middle of tho 
body arc roniovcd). Gcuoral color silrcry, uo distinct markings. Vuntral surface entirely 
white, a plumbeons lateral band overlaid v i t h  silvory. A chrk vertebral line from occiput 
to candal. Sides with a few dark specks, dorsal surface more densely specked, the margins 
of tho p d e s  darker. 

A spccimon, 35 nun. long, taken a t  Qu’Appelle. 
This spocies is cvidently closely related to  AT. Wetwodon, N.  aiiogenua, etc. It differs from them 
~trikirigly in  haviug tubes cloveloped in but one or two scales of the lateral line, while ell 
tho scales along tlie lateralline on oue side and all but 0110 or two on the other are deeplyriotched 
on their postorior margins. Head, 4; depth, 4&; D. 9t; scales, 5-35-4; 15 sCa188 in  front of 
dorsal. Teeth feeble, 4-4; grinding surface well clevclopcil on three teeth. Head snbcouical, 
little compresscd, the snout rounded, little obtuse; the lower jaw included. Mouth little 
obliquo, tho premaxillary bclow tho lovcl of the lower margin of pupil. Maxillary almost 
reaching oye. Isye liirge, 1 in suoiit, 39 in  head, 1+ in interorbital. Dorsal iiiserted oquidis- 
taut  from base of upper caudal rays ani1 autcrior iuargin of eye, behind the last ray of the 
rentrals. Tips of the first rays much projecting beyond tips of last when depressed, t i e  
longest ray about equal to hoad less snout. Aiiiil similar t o  dorsal, the longest ray about la 
in liead; vcntrala reaching vcnt, equal to higliest alia1 ray; pectorals oqual t o  length of head 
less opercles. Scales loosely irubricatcd, almost iinbcildod in front of the dorsal. Scales along 
tlio moclian linc (lateral linc) with a deep notch iicar the middle of the postorior margins, 
tlio liue uertriy straight. A few black spocks along base of anal; a dark line along lower 
inrirgiii of titi1 from anal to caudal. A dark band from tip of snout along the sides to  the 
raudal; 011 the t a i l  tho baud coincides in position with tho scales of the  lateral line. On the 
body i t  is placed a littlo higher. A conspicuous black curved line a t  the base of each scale of 
tlic lateral line. All tho scales abovc the lotoral baiid ilottcd with black. Anarrow vertebral 
lino from occiput to  dorsal, a broad dusky band on tho back between the dorsal arid caudal, 
betwocu which and tlie lateral band is alighter baud. Scales of the  back with dark inargins. 
Scrics of rniuuto black dots along each ray of tho dorsal, anttl, and outer portion of pectoral; 
the dorsal aud caudal quite dusky. 

19. Notropis (Miniiilus) reticulatus Eigenmanii & Eigenniaun. * Brandon, Qii’Appello. Thitl species 
is closoly rclatod to AT. apeofvcmc~las ,  Jrefeweis,  iti id us, and lopelca, and may prove ideiitical 
with ouo or t h o  otlicr. From the forinor i t  
diffors chiefly ill tho larger scales in  front of tlie dorsal, sild from the latter in tho liak8d breast. 
Head, 4 ;  depth, 44&; D. 94 or 106 ( I  or 11, 84); A. 94 (XI, 74); scales, 4 or 5-34-3 or 4; 12-14 
scales iu front of the dorsal; tcoth, 4-4, hooked, with evidout grinding surfuco. Head pointed, 
broad abovc and slightly couves. Snout decurvcd, pointed, tho lowcr jaw incluiled. hfouth 
oblique, tho prcm:mihry on :I level with tlic lowcr margin of tlie pupil or sOm8What lower. 

Scales closely inibricalcil, tlie cxpotjed edges little higher than long. 

18. Notropis heterolepis Eigeumann & Eigonmaun. 

It approaches ucarest Ar.’.fvctensis mid iopeka. 

*A lnrgor sorios of spccimoua colluctod by MI,. A. J. Woolman in tho headmators of the Rbd River mako it probable 
that this species is N .  delioiosus. 
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Maxillary reaching front of orbit. Eyc large, considerably longer than snout, 3 in head, 
greater than interorbital. Origin of dorsal over ventrals, equidistant from tip of snout and 
from base of upper caitclal rags; longest ray scnrcrly extending bcyoncl tip of last when 

’deprcssed. Anal lorn, tho longest ray not cxteucling paqt t ip  of last ray when tho finis 
clepresscd, q u a l  to  snont aut1 cye. Veirtrals reaching vent, slightly louger than tho highest 
ana1 ray. Pectorals li ttlc longer than lieail loss opercle. Scales closely imbricated, the csposed 
edges considerably deepor tlinn long i n  tho largest speoinicus. Latcral line decurved, coin- 
pletc. Brcast naltetl (scalcd in I?. fopeka) .  A d:irk streak from anal to  cauaal, lower parts 
otherwise plain. A dark vcrtnbral line. a pliimboous band along the sides, a faint spot at 
the base of tlie caudal nboiit a9 large as the pnpil. A series of spots along eacli side of the 
1:iter:il line. Uppcr parts of sides a n d  the b:iclt profusely spotted, tlie edges of tlie sc:ilcs black, 
giving tlic wholo par t  a reticulated appearance. “rho specimens from Qu’Appelle are darlter 
thau those from Brandon. 

20. Notropis deliciosus (Girwd). 
21. Notropis megalops (IZafiucsqiie). -I iiucuber of specitneus of this spccies were obtained at 

Brandon. None were seen elsewhere. 
22. Notropis scopiferus Eigeiiniann gL 1’:igeiimann. This species is cvidcntly closely rclated to  AT. 

Zuciodris, from mliich i t  differs in tho  scaling and in having a co~ispic~ious jet-black spot about 
:is largo as tho pupil at the base of tho caitd,zl fin.’ Numerous specitnous were obtained a t  
Winnipeg, 13r:tndon, Fort Qo’dppellc, antl Jfcdicine Hat. The specie8 is inost abiindant at 
Fort Qi~’Appcllc, where tlie largest spociinotis (112 mm.) wcrc obt:iined. IIead, 4-43 (longest in 
yoiing); depth; 43; D. 94; A. 104 (the first t,wo rays minute, iinscgiuentcd, and unbra~ic~ie i~) ;  
scales, 6-36 to 42-4; 14 to 18 scales iii front of the dorsnl; troth, 2, 4-4, 2; grinding surface 
very narrow, on two teeth. Comprcsbed fusiform, the dorsal sild vent rd  otitlincs about 
equally archcd; highest point of back a t  first dorsal ray, Head heavy, comprcswd, flat 
above; snout blunt, niiich tlecnrvcd. Mouth small, little oblique; thc premaxillary below 
the  level of tho lower margin of the pupil; inaxillary extending to  anterior inargin of eye. 
Eye large, longer thau snout, 3 in head, little less than iuterorbital width. Origin of dorsal 
aboiit equidistant from tip of snout and bas0 of caudal; the highest ray estcuditig much. 
beyond t ip  of last when the fin is depressed, equal to the longth of tho head; caudal dceply 
forked, the lobes equal, Iongcr than he:id. Aim1 similar to  dorsal, but ~i iach lower, the 
highest ray about equal to the head less tho snout; ventral8 below the doraal, reaching vent; 
pectorals about equal to  tlic highest anal ray. Scales closely imbricatcd, but  not not:ibly 
deeper than long. Tho 
linc evenly ancl geiitly clccurved to above origin of anal. All spcciinens, from tho siitallest 
(abont 25 mm. long) to  tho largest, liavc a conspicuous black spot a t  the base of‘ tho middle 
caudal rays, il silvery lateral b;incl, its dorsal insrgin distinct, i t s  lower margin not distinct, 
Color othcrwiso variable; those from miiilcly watcr (Red River at Winnipeg) am bright 
silvery with vcry little diislry, tho cliroinatophores being not loss iiumeroiis, but contracted. 
The other extreirio is foriiid in tho clear mater of tho Qu’Appclle. In thcsc specimeus there 
is a conspicuous vertebral band, and a11 tho scales above tho lateral line are inost profusc.ly 
dotted wit11 blaclt, tho dots being largest a t  the ni:rrgius of tlic scdes. Top of liead and upper 
p:irts of its sides similarly clotted. Dorsal, caudal, and upper parts of pectorals dnsky. Speci- 
mens from Little Travcrsc h y ,  Lake Bfichignu, seeiii to rcprcbent a variety of tlie species 
ilbovc dcscribed; the snout is morc slender, the cyc pcrceptibly smaller, and tlio caudal 
peduncle more elenilcr. Tliu diffcrcnce is tnore rnarlced in young examples, the form being 
niiicli more slender t l m i  in a c o p i f e ) ~  :uil tho c a i ~ l a l  Hpot notably smaller. 

. 23. Notropis jejnnus (Forbes). This species \ T ~ S  fonnd to be abundant a t  Winnipeg, Brandon, and 
Mcdiciiie Ilat. The teeth arc quite variable, being in different specirncus 4-4; 1, 44, 2;  and 

It is not utilikcly that  some of tho species 
describccl as having teeth 4-4, or 1 , 4 4 2  arc iileritical wit11 tliis specics. 

Tho ~pecimeiis from 
Winnipeg arc slightly dcepcr than those from othcr localities, and all of tlio iiortherii xpcci- 
mens hare  slightly larger eyes antl correspondingly ahorter snouI 7 

Three speeirneus of this species were taken at \\’ixiuipeg. 

Lateral line complete, and cach s c d e  with a we~l-dovelopet1 tube. 

. 2,4-4,2; otherwise thcrc is little or no variation. 

24. Notropis atheriiioides (liafincsqucj. Winnipeg, Medicine LIat, Poplm. 
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25. Rhinichthys dulcis (Girard). Swift Curreut, very alinndant; AIcdiciue Hat, few ; Calgary, few; 
I3auf, coiiimon in 

Onc specimen has v e ~ y  iiiucli larger fins than the othcrs, the pertoral qnite rc:ich- 
Poplar, one specimen. 

origiu of dorsal equidistant from nobtril aiicl  base of n ~ i ~ l d l e  caudal rays. 
Bow Eiver. 
i ng  the aiial. 
Craig, abundaut. 

26. Agosia iiubila (Girard). 
27. Agosia falcata Eigeumanu & Eigenmnun. Abuudaut in  the Hoise River a t  Caldwell, Idaho; 

two speciinens from Uinntilla. In  tlic following description thc statements :ind figures given in 
pareiitlieses refur to  A .  trtibila. Head, 3ip-L; (&&A+); depth, 'If-54 (4-48); D. 114 (84-113); A. 
93 (74-96). Sc:dcs, 53-GO (59-67). Teeth, 1,4-4,1 oia. Elongatr, slender, ,liead Ioiigcr than iu 
nzibila. Eye much Inrger thou iu wubila, about 1;tIiu snout, 34-lt in head in lnrger speciiuens. 
The hcacl being loiigor the proportiona1 nnnibcrs do uot difkr from those of t ~ b i l a .  Scales ninch 
larger tli:iu in trztbiln, abont 10 above the lateral line (14 in trribiln). Dorsd usually iuserted 
dircctly over tho origin oftlie vcntrals, tlie fin l:trge, its autcl!ior rays prolougcc~. origin of 
dors:il equidistau t froin b:tso of middle o:tudal rays a i d  froin narcs. Candal deeply forked, the 
lobes acute, 31 t o  3f in the lengtli. Aim1 very obliqucly trnncate, the mterior r r iys very high, 
4+4$ (5-5&) in tho leugtli. Ventrals n1w:iys iiiore posterior in position than in ttubiln, about 
equidist:rnt froni base of middle caudal rays and from nares, their tips estcuding to or past 
midtllc of base of aual, 48-5 (5-6) in the lengtli (roaching to  r o u t ,  very rarcly to  origiu of anal). 
Pectorals not reachiug ventrals. A d,arlr baud formnrd frotu eye; dark, lateral band scarcely 
evident ; silvery below; sides aut1 back with ~i~irricro~is, irrugnhr, well-defined blotches. Anal 
and sometimes ventrals with a dusky spnt near base iu  front. Dorsal and eaudal faintly 
mottled; crjmsoii spots 011 manilible, m i l  of ~ei i t ra ls ,  and along base of ailel. 

This varic.t,y seouis well established by 
four sprcimeiis from Shusliwap Lake a t  Sicamons. It is iiot a t  a11 iinprobnble, however, 
that  intergratlations will be found. The specimens differ constantly in t81ie more posterior 
position of the dorsal atid veutr:tls; otherwise there is 110 cliffe'orenco of nny note. Head, 
3#-4&; depth, 4-48; D. lO+ll&; A. 94. Teeth, 1, 4-4, 2 in two speciiiiens; 
2,4-4, 1 in another; and 2, 4-4, 0 in tho fourth. Iscad pointed, the snout scarcely projectiitg 
beyond the ~nouth.  Eye large, equidistant from tip of snout m d  from upper auglo of gill- 
opeuing, tho orbit about equal to  tlie suout, 34-34 in the head. Dorsal insertod directly over 
origiu of vcntrals, equidistant from base of middle caudal rags and from posterior half o f  
cye. Highest 
dorsal ray e q u d  to  distance from tip of suout to upper anglo of opercle. Caudal long, deeply 
forked, the lobes finely pointed, the iniddle rays holf as long as the lobes, at least as Ioiig as 
the head. Ventrals inserted equidistant between 
base of iiiiddle caudal rays and posterior half of eyc, poiiited, esteiidiug to  middle of basc of 
ann1, oqu:tI to  liead loss opercle. Pectorals less pointed than the other fi~is, (is long as hcacl 
or a little shorter. Light brown with nunicrous well-clefiued blotches, a dark band froin tip 
of snout  t o  b:isc of caudnl. All the fins with dark points along tho rays collected in places, 
giving the fins a faintly mottled appearanre. 

29. Rybopsis s torer ianus (Kirtlaiid). A number of sin:ill specimens from Winnipeg am probably to 
be referred to  this specics. 

30. Couesius dissimilis (Girnrd). Very abundniit a t  Swift Ciirrcut, Medicine Hat, Calgary, Poplar. 
The speciriieus from Modicine lTat nud from Poplar :me quitelight in  color. Those froui Cal- 
gary and from Swift Current are d:irlcer, tlie lateral bi~nd being well clofinocl. Scttlos along 
tho Lteral  liuo 88-62. 

TI& specics is 
cxtreinely abutidant in the Missouri Rivrr a t  Craig, ant1 in  i ts  tributary, Poplar Creek. A 
iiurnber wore obtained with Itook ant1 l i m  in the 111:iiii strcaiii a t  Craig, wiicw the rnrreut 
is too swift for sciniug. Oiic was obtriined 
a t  Brandon, aiid I was told that  i t  is nbnudnnt nt tli:it place. Their pro,jecting snout and 
frosted silvery c:olor nialte theni a striking specics. The largest obdaiued nicasurcs 20 mm. 
Thoro is a dusky vertebral b:und ant1 ili brown 1ator:il one. 

Mission, l<ainloops, Sicamoiis, Revelstoke, Goldon, and 
Umatilln. 

I<a~nloops, Sicanioiis, IJiuatilla, La Gr:iiido, and 
Caldwell. 

Also in hot siilpl~iir springs, Banfl, very abundant. 

Idaho Falls, abundant. 

(Platu F.) 
28. Agosia falcata shuswap Eigenmann k Eigcnmanu. 

Scales, 10-55-8. 

I t s  first two devcloped rays elong:tte, the lnargiu of the fin strongly concnve. 

Structuro of anal similar to  that  of dorsal. 

31, Platygobio gracilis (Richardsou). Craig, Poplar, Braiidoii, Medicine Hat. 

In tho sloiigli :it the sa~tie placc noue were seen. 

82. Mylocheilus cauriiius (Ricliardson). 

33* Ptychocheilus oregoneiisis (Richimlson). 
Teetli ubually 2, '1-1, 2. Dorsal with nine well-develol)ed rays (I, sf). 
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Leuciscuo and Richardsonius. The genus Eichardsonius was proposed by CSrard ill 1856. It 
was said to  bear some resemblance to  Squd i i i s ,  froni which i t  coultl (i be distinguished by the 
smooth edge of the dcutal ridgc and tho long anal, togetlier with the peculiar position of the 
latter in rcfercncc to  the dorsal. The dorsal is also mucli deeper than h u g ,  which is not the 
tho casc in SpeiuZius." Spccics discovered siuce Girard's description was written have sho\vn 
that  no sucli clifY'erences bctwceu Spualiits (Lcirciucu8) and Iliclinidsouius cxist. Ur. Giiuther 
c1:isscd tho only two species of the genus Riclturdsortircs witli liis Abrcouis, ch:wacterieeil by the 
clougatc :mal and conipressccl ventral ridge behind the oentrals. Jordan rii icl  Gilbert :rlso 
sep:rrated the genus I t i c i ico~7soui i ta  from Lcuciscrcs, ctc., on the basis of the compressed vciitral 
ritlgc autl elougate and .  1 hare examined a very large series of specimens and find that the  
ventral ridge is -\.cry variable, especially v i t h  agc, and is of no worth whatever to separate 
Ricliardso?tius even subgcncrically from Lezcciscc~s. Iu one specimen, which iiiigh: have served 
Girard's artist when he drew 12. halientiis, tlicre is the merest vestige of a ventral ridge. The 
ridgc seems best developed in spcciniens about imiliuin size (75 mui.). The characters selected 
to separate tho spccies of the old gciius l ? i c i i ~ ~ i * d u ~ ~ i i t i ~  from each other sceni 110 more fortunate. 
Neithcr tlic teeth nor tho scalcs are of any value whatemr in this rcspect. The :inn1 fin is by 
no means an absolute giiide, as will be sccn Ititer. In fact, I liavc becn unable to dctect a 
single charactcr which mill always suparatc tlie two forms, cmh of which is variable in the 
extreme. Al l  those species of' Leicciscus with iucreased nunibcr of anal rays, n~o?ctuiius, kyclro- 
phlox,  gilli,  balleatrcs, and Zaterulis iuay be classed under the subgencric name ~ ~ i c h f l l d S O T i i l i 8 .  

I find in examining 41 speciuicns of Leuciscm nconlanns, collected by Jordan a t  Provo, that  
in some the  ventral ridge is much more developcil than in typical speciinens of Richardaoniue. 
The anal rays are: 28 with 124; 12 with 133; 1 with 143. 

34. Leuciscus atrar ius  (Girard). This species is quite abundant in the Snake River a t  Idaho Falls. 
It readily takes the hook. Tlic lateral line is not developed iintil l i t e  in  life; iu specimens 
2 i n c h 8  long the pores are formed on but  few scales. 

The anal rays in  
a number of specimens examined vary from 124 to  144, Two specimens have 124 rays, 
fourteen have 136, and four have 144. The dorsal rays vary from 104 to  114, and the scalcs of 
t,he latcral line from 51 to  58. There is present a slight mediau keel behind the ventrale. 
These specimens agree rery closely with specheus of L. umnlairus collected by Jordan at 
Provo, Utah, except that  a larger percentage have 13 m d  14 anal rays, and a smiillerpercent- 
age have 12 rays. 

35. Leuciscus hydrophlox (Cope). Abund;int in tho Suake River at Idaho Falls. 

36. Leuciscus bal teatus  (Richardson). 
Cyprinucl (Abramis) halteatus Ricliar(lsou, Fituua nor. Amer., III, 301, 1836; Storer, Synopsis Fish. 

N. A., NO, 1846. 
Ilicliurdsoivius halteatus Girard, Proc. Acad. Nat. Sci. Pliila., VIII, 1856, 202; id., U. S. P. R. R. Exp. 

& Surveys, x, 278, pl. LX, figs. 1-4, 1859 (Fort Dallcs, Oreg., Fort Vancouver, Oreg.?); Bean, 
Proc. U. S. Nnt. Mus. 1883, 93 (Garrison Creek, Wash.); Jordan & Gilbert, Syn. Fish. N. A,, 
251, 1882 (Colunibia River and northward) ; .Jordan, Cat. Fish. N. A,, 33, 1885. 

Of  this species I obtained two uiiqiiestioiiable specimens a t  Kamloops. 
Abraniis (BIiccn) bultcnfus Giinther, Cat. Fish. Brit. Mus., VII, 309, 1868. 

There is a distinct 
median ridge behind the ventrds, and the  anal has 203 and 224 (11, 114-204) rays. Teeth, 2, 
5-4, 2. In 
the larger spccimcns tho postventral lcccl is very variable and fi'equentlg not at all distin- 
guishable; i t  is best clcvclopcd i n  medium-sizcd spccimens (80 mm.). The teeth are usually 
2, 5-4, 2, when noriiially dovelopod. Of thcse, tlic anterior tooth on the left is .thicker and 
shorter thun $he otlitm, dagger-shapcd, aud remote from them. I have made dotailcd counts 
and measureumnts of over 20 specimens, and have couuted t lm rays of all the rest. T'hc anal 
rays :brc as follows: 164 in  two specimens; 174 in  sevcn; 183 in tllirteell; 194 in twenty-five; 
204 in eighteen; 21b iu ciglit; 224 iii two; 233 in two; 244 i u  two. The ubual number, then, is 
194 or 204. I have found no cdrdinntion of variations what- 
ever, The scales w r y  trom 11 t o  13-53 to  63-5 to 7. 
Accorc'iug to the Mission specimens tho normal number of anal rays is 194 or 204, and the 
varial i 7n is three or four rays i n  both directions. 

At Mission this spccics is abundant, the largest individuals iiieamriug 140 mm. 

Tho dorsal varies from 113-133. 
Each character varies independently. 
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The followiiig table gives tho  measureuieuts and some other variations fouud among the 
specimens of LeucOcus baltsutus €ram Mission : 

2.5-4.2 
2 . 4 4 1  
2.5-4,1 
2,5-4,2 
3, 5-4,1 
2, 5-4, 2 
1,5-4,2 
2,5-4. 1 
2 , 5 4 1  
2 , 6 4 1  
2,5-4,2 
2, 5-4,2 
2,5-4, a ?, 5-4.2 
L, 5-3,2 
2.5-4,2 
2,5-?  
2,5-4,2 
?,5-4,2 

- 
No 
__ 
1 
2 
3 
4 
5 
0 
7 
8 
9 

11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 

10 

22 23 

25 22 

2G 
- 

..... 
36 

Letigtl 
11 IUIU. 

_- 
Depth. 
- 

4- ....... 
3; 

4k 

4b 

4 

2 
- 

140 
1 a0 
110 
105 
100 
102 
01 
92 
88 
92 

102 
87 
nG 
83 
80 
95 
90 
(10 
77 
87 
81 

72 
GO 
F8 
04 

no 

- 
* I have frequently 
t Eqiiidistaut froiu 

Auterior tootli of 
Equidistant from 
Equidistant from 

Scales. 

12-59-0 
11-Y3-5 
1240-0 
12-58-6 
11-5i-0 
12-60-0 
12-57-5 
12-584 
12-01-0 
12-63-0 
1 I-GZF 
13-50-0 
11-59-7 
1%-61-7 
12-81-0 
13-59-7 
13-58-7 
11-00-7 

67 
13-01-7 
12-58-7 

G I  ........ ........ ........ 
........ 

Teeth. * h p t h  

........ 
6-4,1 

2, 5-4, 2 
2.5-4,2 
2,4-4,2 

Position 
if dorsal 

__ 
Sex 

0 
d 
d 
0 
d 
6 
9 
d 
0 
d 
d 
d 
d 
d 
d 

, 9  
d 

E 

- 

.-..- 

.... x .... 

.... .... .... 
- 

Homarks. 

Keel scaroclp ovidon t. 
Median keel scarcely evideut. 
Median kowl moilerntu. 

KOEl WOll developed. 
Keel typical. 
Keel well developed. 
ICcol uiodemte. 
Keel well devulopod. 
Keel 110 morc than in montamx. 
Keel dintinct. 
Kotil e r i d ~ i i t .  
ECOl i11oaen;te. 
lIoel t y  ical. 
Keel we% dove1o;iotl 

110. 
Kcol moderate. 

DO. 
DO. 

Reul evident. 

observed that  the Isrwst indiviilunls auionw tho iuiunnwr usually have abiiormd nurubcrv of toech. 
base of rnirldlu c a u i d r a y s  anti R poiut a d &  tnidillo of pupil. 
riiniu I*OIV oii lefc side is Lrge, daggor-qhapBd, aut1 remiite from the otliers, m i l  points iuward. 
base of middle caudal rays and upper aiigle of preoperole. 
base of middle caudal rnys nud posterior iuarqin of eye. 

Besides tho above there are four with 174 :m*~1 rays; olevoii with 184; twdiity with 194; 
eleveu with 20&; fivo with 21); o n )  with 22&; o m  with 23&. The largest number of 
specimens wizh iucreasoci anal rays were small individuals, about 70 mm. long. 

Tho speoiuions of this subspecies f’roiii the different 
localities will Le cousideretl separately. 

Eight specimens 
exnmined show the following Iueasuremeuts : 

37. Leuciscus balteatue lateralis (Girard). 

1. Sicanious. A iiulnber of tho spociineuv contain large parasitic worms. 

- 
NO. 
- 

1 
2 
3 
4 
5 
0 
7 
8 
- 

mnb. 
82 
92 
90 

85 
80 
85 
77 

n7 

11-00-6 
11-G2-G 

14s 14-WQ-7 

loa 10-62-5 
11-00-0 

176 11-01 

176 12-60-6 

Teeth. 

2 ,4 -3 , l  
2 , 5 4 2  
2,5-4, 2 
2, 5 4  
2 . 5 4 3  

2 , 5 4 2  
?, u,1 

?, 5-4,l 

___ 

Positiou of dorsal. 

(*) 
lieel indistiuct (*) . 

( t )  

* Equidistnut from base of middlo csiidal rags sud upper angle of preoperclo. 
t Equidistaiit froiu bnse of iuidcllo caudal rays and a liciiut above iniddlu ot pupil. 
1 Equidistuut from base of middlo oaudnl rays aid occiput. 

Tho total number of fipeciiueus collected a t  Sicamons ~vviis 88. Thoy 11:1ve the following 
nuinbcr of aual rays: 1 h:~s  144; 3 liavo E&; 13 havc 1st; 28 have 179; 8 lmvo 181; 5 liavo 1‘39. 
Thcso spucirnens a m  a little more robust tliiiii thoso from Mission nu.1 nro cortainly moro elori- 
gate, tho depth in il uiimber of them being 39-42 i n  the lougtli. They ilro uioro coarsely and 
profusely punctate. Tliore is a couspiouoiis black latoral bnuil, above which thoro is in some 
specimens a narrow light line, above which there is another darker shodo. Tho vcutral k e d  
is moderatuiy developed. I n  all tho norin:~l pharyugeals oxainiued t h o  tooth iu the inoiu row 
wero 5-4. This is 
uuquestioiiably tho spocies figtired by Girard as IZ. lateralis. Tho averago size of the speoi- 
mens is smaller than that  of balfcatucl. 

Iu OUG case tho teeth are 2, 8-3, 3 which iu:iy be a caso of reversioii. 

I”. C .  B. 1894-8 
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2. Specimens from GriflEn Lake, also uudoubtedly lateralis, are similar to those from 
Sieamouq i n  color and proportions, being probably slightly more compressed and deeper. 
Mauy 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 16); 1 with 174; 
75 mm. or less i n  length. 

3. Two specimens from Earnloops have the keel moderately developed, tlle teeth 2, 5-4. 2 
and 2,5-3, 2; the anal rays, 174 aud 183. 

4. One specimen from Xeaelatoke has teeth 2, 5-4, 1; anal, 15); cleptli 4 in length. 
5. Golden. 

The teeth i n  the main row are i n  all but one doubtful case, 5-4. 

The position of the dorsal fin does not vary mntcrially in any of tho specimens 
enumerated above, nor in balleatus. I n  a11 t h e  specimens examiued this fin mas equidistant 
from base of middle caudal and from a point from above tho iniddlo of the eye to  nearly the 
Occiput.' A t  Golden I obtained a number of specimens in  which there is very great variatiou 
in this point. The c1ors:tl is equidistant from base of middle caudal raxs and from posterior 
margin of the eye in  one extreme and from behind the occiput in  tlie other. The specimens 
living in z~inilkyriver instead of a clear lake, as those a t  Sicamous, arc niuch lighter and more 
uniform iu color. The average number of anal rays is less than in the Sicanions .qmcimens, a8 
may be seeu from the followin; table : 

Measrwement qf apecinbene fi*oiu t11 e Columbia I2i.ccr a t  Golden, Briticrlt Colrmbiu. 
-- 
!TO. 

- 

1 
2 
3 
4 
5 
ti 
I 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
__ 

Scales. 

12-G3-G 
10-GI-? 
10-55-5 
12-59- F 

50 

67 
......... 
......... ......... ......... ......... ......... 
......... 
......... 
......... ......... 
......... 

Teeth. 

2,.5-4. I 
2,5-4,1 
2,5-4,2 
2,4-5, 2 
1,6-4,1 

2, 4-3, 2 
........ 
........ ........ ........ 
........ ........ 
........ 
........ ........ 

= Equidistant from base of middle czud 
t Dorsal iienrer base ot'midtllo rnndal ri 
t Equidistant from base of midldlu cnud 5 Equidistant from base of middle caud 

Reni:irks. 

Keel nil. 
Keel evident. 

Do. 
D O .  

Reo1 well rnnrked. 
Keel well de~-elopod. 
Keel nil. 
Keel well developed. 
Keel aearcely oritlent. 
1hc1 evident 

Keel evident 
Keel well cleveloperl. 
Keel moderale. 
Koel well davuloped. 

DO. 
Keel strong. 

Do. 

rars nncl occiput (boginninz of scaled region). 
s ttinn occiput. 
rays nud upper an& of preopercle. 
rais  nn(1 postttriorYnargin of eye. 

The dorsal in  this lot has one or two spines. 
Tweutsy-tlireo specimons taken a t  La G r a d e ,  in  the Grand Ronde River, vary fimu 32 t o  

108mm. in  length. Depth, 
32-4; teeth i n  one spocimen csamined, 2, 5-4, 2; general color dark, markings well defined. 

Thirty-three spximeus from Boise River a t  Caldwell shorn the grcatest variation in  and 
rays without any grcat spocinlizntiou i n  one number. They are as follows: 0118 with 144; 
two with l a ) ;  s i r  with 161; seveu with 173; eight n-ith 18k; seven with 196; two with 204; 
and one with 21&. These specimens are rather flat aud  deep (ilepth 3) t o  3$), approaching L. 
balteatns iu this respect as well as in the number of anal rays, They are rather piile in color 
with the markings not distinct. Some of those specimens may belong more properly t o  
balteatus, but I am not able to detect any differences save those mentioned. Tho ventral keel 
in most of these specimens is no more evident than in specimens of L. montanus. 

O f  nine specimens from Umatilla, Oreg., two have the  anal rays 171, four lmvo 184, and 
three, 204. 

38, Hiodon alosoides (Ratincsque). Gold eye. Poplar, abundant; D. ll& or 126, counting (111 rays; 
lateral line about 60; depth, 3) to  33. This species is w r y  abundant in  tho Red River at 
Winniprg; the largest specimen seeu measured 370 mm.; head, 4$-5 in largest specimen8 
(4&-4), in smaller, 230 mm.); depth nbont 3; D. 113; A. 31-37; lateral line, GI. This specie8 
is here dried for the market; also taken at Brandon and reported to  me at Medicine Hat. 

Two have aual rays 144; six have 1.34; eleven, 163; four, 174. 
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89. Hiodon tergisus Le Sueur. 
40. Coregonus williamsoni Girard. This species is  cxtremely abundant in the Missouri River at 

Craig. It was also taken a t  Idaho Falls in the Snake River, a t  LaGrande in the Grand Rondo; 
a t  Goldeu, Revelbtoke, and Umatilla iu. the Columbia River; at Caldwell in the Boise River; 
a t  Calgary and Banff in tho Bow River, where i t  is rallcd grayling, and a t  Sioamous in 
Shushwap Lake. There are niiiiote differences between the specimens taken a t  different 
places, but  I am unable to  distinguisli specific cliarncters t o  separate them. 

41. Coregonus aoulteri Eigeumann & Eigenmziiii. MLny specimJns, the largest measuring 195 mm., 
from the Kicking Horse, a t  Ficltl, British Columbia; one specimeu from Golden. Head, 41-5; 
depth, 4&-5&; D. lO+ll+; A. 12-13; scales 7, 60-63, 7 (to veutrals). Form rather heavy, 
little elevated, the snout broad, very blunt and decurved; greatest depth of head equals its 
leiigth less tlio opcrcle. Mouth IOW, tho snont biit little projecting, maxillary reaching eye 
in Inrgest specimen, further in tlic smaller oues. Supplemental 
bone a crescent. Gill-r:Lkers niiicli :is in  willianisoni. Dorsals and aiial shorter and higher 
th:iu in  tuillinmsoni. Scalrs ktrge, dull silvery; tlic spots of the young not 60 conspicuous as 
in  those of wil2intitsomi. Length of 1:srgest specimen to  origin of dorsal, 68 mm. (Plate 6.) 

42. Oncorhynchus tschawytscha Wnlbnum. Revel- 
stokc, a lrtrge number of spccimeiis, tho largost 120 mni. La Griwde, 1 specimen. Mission, the 
largest 95 inni. IiiLmloops, 1 specimen. 

43. Salnio mykiss  Walbaum. Calgary, &uiff, Griffin Lake, Sioamons, ICamloops, Idaho Falls, and 
Crnig? The spocimens from Calgttry nml Bi&nK resemble very ClOSQly specinions in  the 
collections of the Indiana TJniversity from the Rio Grande at Del Norto, Colorado. In one of 
the Rio Grande specimens I couut 181 rows of scales; Dr. Jordan counted 155 to 160 in those 
he examined. In tlie shape of tho head and 
in color the speciuicns from Calgary and Banff are almost exact reproductions ‘of the Rio 
GrrLu.de specimens. I therefore seo no reason why tho two should g o  under different nanie~. 
The question of the number of specics of trout does not appear settled as yet, nor is it 
prob:ible that  i t  will bo until a11 the trout are canght. Spccimens from Iiamloops differ from 
those from C:tlgary iu liaviny slightly h g e r  spots. ‘l‘hose froni GrifIin Lake have still larger 
and more numerous spots. 

A siugle specimen, 212 inm. long; D. 21; A. 12; 
scaleh, 91. This specinion diffcrs from the specimens obtained by Jordan 
in the RIndisou River and at Horscthief Spriiigs, in thc larger scales, boing in  this rcspect 
idcutical with tlic typical s ign i fw ,  :tud in baviiigtlic black spots extend quite to bclow thesoft 
dorsal fin. ‘l’hocolor of tlic dorm1 is as ctescribed by Jorilan.” 

A 
species of 8 ~ 7 c f d i i t t ~ ,  prob:ibly t o  be reforred to this specics, reaches a large size, a meter and 
more in  Deri lsIdte ,  iii tho Canadian Rocky Mountains Park. A photograph of one of these 
litrger iudividniils shows i t  to bo cverywliere profusely spotto11 on heail, sides, and back. 
The spots are rjliglitly larger on lower parts of sides. Those of the hcad do iiot diRcr from 
thoso of tlie body. The dorml, candal, aud to  some extent the iinal, vcntrals, and pectorals, 
are mlso profusely spotted. The 
spots :ire much lcw uiinierons tlmu iu t,lie photograph ant1 those of tho head show a tendency 

Dorsal, Doft dorsal, and caudsl nvell 
spotted ; ann1 aut1 iiiuer surfisces of veiitrols and peCtOrRlS also bpotted. The anal margined 
in front :wd above with while. Tu this larger specimen the teeth of shaft of vomer are 

111 the Bow, into which Devils Lake lins :m ontlet, arid in the Elbow there are nuiu.erou8 
small trout which are conbidered distinct from thoso in the Inkc. Tho largest of thosa obtained 
at Banff measiired 300 mm. in  length, the rest from CiLlgcLry are all smallcr. In this largest 
specimen aut1 in all the sinaller ones no teeth arc dovcloped ou the slitift, of tlie vouior. I n  R 

Specimen abont 300 nini. loiig, from Lake iifichiguu, the shaft of the romcr h:bs well-developed 
teeth. This woiild lend color t o  tho popular belief tha t  those of the river are different 
from those of the lalce. The river Hpecirnons have snialler rind much fewer spots, the dorsals 
and caudal mil inner surface of pectorals are dusky without indications of spots; there are 
few or no spots on the hecid. A speciinen 165 nim. long has these characters still more empha- 

Wiunipeg, Brandon. 

Eye equals suont, 4 in head. 

Golden. 11 specimens, tho largest 120 mm. 

Iu one of the Calgary specimens I find 156 rows. 

44. Thymallus signifer ontariensis Vulcncjenncs. 
Craig, Montana. 

45. Salveliiius namaycush (W:ilbaiim). Calgary, Bmff, Devils Lake, Golden, and Rcvelstoke. 

Tlio largest specimen obt:iincd umisiircs about 435 mm. 

, to  unite, leaving a diark reticulatiou as a backgronnd. 

well clevolopcd. 

. - ____ 
*Bull. U. S. Fish Corn., IX, 60, pl. VIII, fig. 7. 
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sized. There s m n s  to  be nothing about tlieso specimens that  may not be taken as characters 
of the  youiig. Other specimeiis from the Columbia at Golden and a t  Revelstolre show no dlf- 
ferences from those from Calgary and Banff. A large head in  the University’s collections from 
20 miles east of Xew Westmiustcr, U. C . ,  has teeth on the shaft of the ~ o n i e r  and is 8. 
nan~aycush ( Walbaum). 

This 
species is abundant iii almost all streams f‘mui Winnipeg t o  Medicine Hat. ‘lliey :ire more 
numerous and larger in  the cool, clear streams. The geiieia of I’ercopaida. m a y  be distin- 
guished as f O l l O W b :  (Plate 6.) 

a. Dorsal, with two feeble, slender, unbranclied rays; anal, with a, single similar ray; scales most 
strongly ctenoid on caudal peduncle; posterior margin of preoprclc entire or with feeble 
crenulations; form slencler - - . - - -. . . - - ~ -. . - - - -. . - - ~. . . - - -. . ~ ~ - -. - - - __. ~. . - - -. ~ PI~ILCOPSIS. 

aa. Dorsal and anal eacli with two very stroirg spines; scales most strongly ctenoid 011 anterior 
part of body; l’osterior margin of preopercle with a few short but  strongspines; form he:~vy, 
deep , ~ - - -. - ~ ~ - . . -. ~ - - ~ - - - - - - - -. . -. -. . . - - ~ -. - ~. ~ . . - -. . ~ ~ -. . . . . . -. . . - - -. . . . . . . . *. c!OLUMUIA. 

46. Percopsis guttatus Agassiz. Winnipeg, Brandon, Regina, Swift Current, Medicine Hat. 

47. Columbia transmontana Eigcnmauii & Eigenmaiin. liniatilla. (Plate 6 . )  
* GoZicnibiu travanmttmra Eigcnmaun & Eigeuuinnn, Science, 1892, 233 (Uruatilla, Oregon). 

HcatX, 3&3+ (3 in the young) ; depth, 39-38 (4 in tho young) ; D. I I , ~ & ;  A.  11, G + ;  scalrs, 7 t o  
9-44 to 46-7. Body coiiip:iratively deep, clorsal profile more arched tlinn the ventral, making 
au angle a t  the origin of tho dors:il iin; sides compressed, caudal pcduncle most 50.  Head 
short aucl (>hubby, eye equal to  suout, about 3 t  in the head. l’irst dorsal bpine about equal 
to tlic piipil, sccouc~ spine one-half length of head, recurved and vei’y deeply grooved behind. 
Anal spines somewhat lower thau the  dorsal spines; Yentmls reaching past vent. Nape, with 
tho exceptiou of occipital spiiie, bcaled. Traiisliicent in  life. Color, geiierally smutty. Side 
with three rows of more or less oblong blackish bpots, the middle and superior rows most 
noticeable. Back with .z beries of similar spots, oue being i~iorc conspicuous a t  beginning and 
end of first dorsal. llorbal mottled, caudal barred. Head smutty, :I blue black bpot on Iniddle 
of opcrele; a narrow, Bilvery, lateral band. Young translucent, with well-defined clarlr spots. 

Winnipeg, Brandon, Westbourne, Moobe Jaw, swift Curl exit, i%dicine 
Hat. This species is coi~i~nou throughout the North and is oue of the mo8t proniinunt game 
fishes. Usiially called pike, tlie iianie pickerel befng applied to the two species of Sfizostedion. 

This species was obtained iii the clear waters of the Qu’Appelle 
River. It was not noticed elsewhere. 

Qu’Appclle, lirgiiia, Swift Current, 1\1aple Creek, Calgary, Poplar. 
This species is very abundant at Regina just  below tlie dani. 

Efkeo8tonLa giintheri Eigenmanii & Eigcmmanu, Bin. Kat. 962,1892. 

48. Lucins lucius Linna?ns. 

49. pypoateus puiigitius Limmus. 

50. Eucalia inconstails Kirtland. 

51. EtheObtOma giiiitheri Eigeurnaun & Eigeiiniaun. 
Winnipeg; C e d : ~  Rapids, Iowa, 

Types: T h e e  specimens 50, 50, and GO nini. long, Winnipeg, Manitoba. 
Tllrce spcciuieus from mar Ceder R:ipids, lowa, collected by Seth E. Meek. 
Premaxillaries not protractile; gill-membranes scarcely connected; v e n t ~ a l  line with the 

median scales enlarged ; lateral line complete; palate with well-derelopetl teeth ; dorsal spines, 
10; preopercle oiitire; nape and breast, except the median line, naked; cheek8 and opercles 
each with about three series of large ctenoid scales. This species is vory clobtlly related t u  
fl. aspro, froin which it diff’ers iu the uuiforni size of the hcales 011 the  cheeks :~ud on the 
opercles, etc. Form 
of E. napro; iriouth iuoderate, the ni:ixillury not extending beyond anterior margin of eye, 
about 3 in head; eye, 3p in liead; cheeks witfj about 25 large, btrougly ctenoid scales; opercle 
with similar scales; gill-membranes much more connected than in E.  aq>z”*o, tho connection 
not extending back beyond middle of clleeks. Outer series of‘ teeth coiisideriLbIy en1:irgod in  
each jaw. Dorsal spines slender and high, slightly inore than snout aud e y e  in  length; soft  
dorsal shorter and lower tlian the spinous. First anal spine but  little longer than second; 
pectoral equals head less opercular spine ; ventrals but little shorter than puc+m:ils. Breast 
naked, :L few scales along its niediau line, mid-ventral line naked, the scales wlieii present 
probably little if any larger than those of tho  sides; nape nalieil, as in 13. uqwo. 

Trausliicent in life; a dark stripe d o w u  and another down and forward from eyes. A 
blnclc spot ou hiunernl rogiou. Siclcs with about eight dark spots, which are iiarrow, OII ante- 
rior par t  of body, further apart and larger on tail; only tho last three extending above ’the 

Head, 38; depth, G g ;  D. x-13 or 14; A .  11, 99-114; scales, 5-52 to  5.4-5. 
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1ater:~l lino ; vent rd  surf:rce plain ; back tessellatecl, but much less regularly and distinctly 
thau in  IC. aspro. Spiuous dorsal with a black spot bctmeen tho first two or throe spiues and 
another between tlio bases of tho last three. Tho reinaiuder of the iiu, :LS well as tho soft 
dorsal, regularly clotted; caudal faintly barred, a black spot a t  its base, the reuiainiu- fins 
plain. 

A fourth spociiiien from Winnipeg mas belong to  the siiine species, but i t  is prouably an 
immature specirneu of E.  aspro. I t  is but 19 mm. long. I t  has D. IX-11; A. 11,7; scales about 
46. Prciuasillary not protractile; gill-mombraucs uiiited t o  b e 1 0 ~  middle of oheeks; nape, 
cheeks, aud opercles iialcetl; broast and vuutral line iialcecl. A black stripo forwara from cyo, 
not below i t ;  a series of teu black spots along tho sides; a sories of s i s  largcr oues 011 the 
back; a black baud througli inidtlle of spiuous clorsal; about throe oblique bauds on soft 
dorsal arid on the candal. 

Tho threo specimens from 1 0 ~ : ~  differ in  no essentials from tho Winnipeg specimeus. I n  
tho srn:dlest (40 uim.) the  blotchcs of the sitlos aro larger auil feivcr iu iiuubor, and there are 
rather broad dorsal blotchcs, iutermodiato in  positiou t o  tlio lateriil oms. 

52. Etheostoma aspro (Cope & Jordau). Four sm:~ll spocimous of this spooks more takeu at Wiu- 
uipe:; and a number a t  Brandon, tlio largest of whicli is 70 inm. long. These (lo iiot difer  in 
any esseutials from spocimcus collect8ed by Prof. 8. E. hlcek in  Iowa. 

Speciincus of this species taken at  %Vestbourne, D tributary of 
Lake Wiunipcg, iu the Assiuiboiuo :it Brandon, aut1 in tho Qu’Appello do not diffor froin 
specirncnr collected in Iudiana :tud Iowa. I w : ~  iuforriioil by a half-hoed that  this species 
was very abundaut in  some small streams north of Qu’Appellc. Tho same information was 
giveu iiio by otliors a t  Brandon. 

Abuudaiit at  Swift Currout. This is a vory beautifully 
colored darter i n  life. Tho m d o  has the lmse of tho spiuous dorsal dark blue, abovc mliicli 
is a rusty band aud thcu,a iiarrower da rk  margin. A briglit light-grocn spot above pcctonL1. 
Sides witli about nino dark-green spots, tho ioterspaces silvcry with rusty aut1 with greeu spots. 
Fins of tlie fomtlle iioarly phiii, tlie rusty spots of tho sides wanting. Iu  tlio alcoliolic spoci- 
mens tho patterns of color aro sccu to bo very varying. Iu smaller spccimeus thoro :ir0 
about nine quito rcgiilar baiids; in larger speciincns tlie sides become much iuottled by tho 
addition of dark spots iu the iutorspnces. Froqnoutly tliuro i ~ r o  eight or nino qundmtu spots 
on the back. In olio spocimou thore is IL dnrlc bmid :tlong tlie sides from tho head to  the  
tibil. Tho caudal is :tlmays more or less couspicuously b:Lrrcd, tho soft dorsal levo so, mid the  
lower fiiis inclurling tho pector:rlu :ire plaiu. The 1;eteral line is usually developed on more 
scales Ih:~u in  E. prcappclle. 

h black spot ou base of caudal. No distiuguishablo lateral line. 

53. Etheostoma iiigruni R:ifiuesqno. 

54. Etheostoma iowa Jordaii & hfeok. 

55. Etheostoma quappelle Eigenniaiiu & Eigeumnnn. 
&Elkeoslonin punppe7k Eigeumanii & Eigeuinann, Am. Nat. 963, 1892. Qn’Appello. 

Fort Qu’Appcllo. A singlo spocimvn, 43 rum. This is tho northernmost point :rt which 
i[atPters have a9 yot been tdion. P r e ~ i ~ ~ s i l l a r i c s  not prot,ractilo; gill-membranos scarcoly 
connected; veutral line with the mediau scalos iiot onlargcil; lateral liiio straight, devuloped 
on 19 sc:rlcr; palato without teeth; dorsd  spiuos, 9;  anal iiu cousidcrably smaller th:m soft 
dorsal; humeral rogiou mithoiit black process; oheeks with a few siri:L11 scalcs just  b ~ l o ~  nu4 
behind eyes; opercle with a fcw sc:ilos on its upper anglo. This species is closely rolntcil t o  
X, i o u m  and X. jrasim, cliffcriug i n  tho radial fortnula. soalos, etc. In shapo i t  approachus 
very nearly IC. iorcrm, being iuiicli sloudercr thaujeaaia.. Haid, 4; doptli, BC; D. 1x4; A. 11, 
6h. Form similar to E. iowm, its dorm1 
proiilo notably lcss archod, i ts  hoad lower and lovs compressed, inoro truly conic. Snout 
rnthcr blunt, the inaxillary estondiug to auterior margin of pupil, :rbout 3 in hoad. Eye 
moderate, 3% in  head. Cheeks with 
about 10 smnll cycaloid sc:bIo3 bordering tho lowor po4torior portion of orbit; oporclos with R 
few scalou. Sccoud 
dorsd shorter thau first, Imso of anal much shorter thau base of sccond dorsal, not equal t o  
snollt nnd eye. Pectoral rind voutrals about o q u d  in lcngth, :tbout oqual t o  head less operclo. 
Nape niid breast nalred; mid-ventral lino with sinell scalos. Gaicral color dusky, tho iuarkings 
much lcss conspicuous than in  ioium. A (kirk shade domuwiird from O ~ C ,  another forward; :I 
blaclr spot beliiiiil eye; a (liisky rcgion oii operclo auilon shonldcrs. Sides with about 8 dnrk 
blao bws, a1torn:tting wit,ll rurt,j- bm-3, t h o  inorgins of these ill defined. No Iilotclios on back  
Basal half of spinous dor3:il black, thc rernaindcr 1iy:rline. Soft dorsirl aud candal barred, anal 
and vontrals hyaline, pcctoriils t l i i ~ l ~ y .  

Scales, 3-53-7; Iatcral l i u o  dovclopod on 19 sc:rles. 

Tooth in  very narrow bands, the  outer series oularged. 

1)nrsnl spines r.ither short aui l  stiff, tho  highest equal to  snout and orbit. 
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56. Perca flavescens Mitchill. 
57. Stizostedion vitreum (Mitchill). 

Abundant at Fort Qu’Appelle; Brandon. 
A single Rpecimen 

from Moose J a w  has the sides aud upper parts all quite dark with few yellow spots iu streaks. 
Spinous dorsal dusky with the usual black spots. Soft dorsal, caudal, and pectoral colored 
like the sides; anal and ventrals yellow with many dark spots. 

Winnipeg, Moose Jaw, Fort Qu’Appelle. 

’ D. xv-1, 21. 
58. Stizostedion canadeuse griseum DeKay. 
59. Aplodinotus grunniens Rafiuesquo. 
60. Cottus asper (Richardson). 

Winnipeg, 13randou, Poplar. 
Wiunipeg, abundant. 

Mission, Sicaruoiis, Iirmiloops, Grifliii Lake, and Umatilla. Very 
abundant in the Fr:isor system froin tidewater t o  nu altitude of 1,900 feet. This species 
varies greatly in  color in different localities. At Mission I obtaiuetl a iiuuiber in tlic turbid 
water of the Fraser. These aregray with the usu:el dtrrlc iuwkitigs; I obtained two speoiiuens 
froin a little brook of clesr watur which y~oru very much diirker, tho gray reinaiuing as but 
narrow streaks and spots among the geuerd ground color of black both 011 the sides and fins. 

61. Cottus bairdi punctulatus Gill. 
62. Cottus rhotheue (R.  Smith). Two fiue spooiniens of this species, 120 111111 long, aud a iiuinber of 

smaller ones were obtaiued a t  L a  Grsude. 1). VII or VIII, 17; A. 124 
or 134. Color of Iwgest 
specimens: soft dorsal with oblique bars, most marked on the rays; caudal with about three 
large bars. 

Craig, Montana. 

Lateral line complete. 
Soft clorml adnate behind, tho mouibrane exteuding to near caudal. 

The species is quite cominou at lclaho Falls. 
63. Cottus philonips Eigenmnnn Sr, Eigeiiniaiiu. 

Cottua pkilonips Eigenmmm & Eigeinnann, Am. Xat. 9G3, 1892. field. 
Seventeen spccimens of :I Coltus were taken in  theicy waterbof the K i c l h g  Horse atf ic ld ,  

B. C. Pectoral reaching 
anal or past vcnt even iu largest specimens. Anal equidistant from tip of snout and base 
of caudal or nearer tip of snout. Ashygray with blmkish blotches. No well-defiiied crossbars 
except sometimes near the tail, Freqaently a dusky blotcli.on auterior part of spinous dorsal 
end another near its posterior end; the fin soInetimes wholly dusky, margined with white. 
Pectorals, soft dorsal, and caudal more or less barred. 

Cottua o ~ ~ t ~ c h u a  Eigeninauii & Eigenniaiixi, Am. Nat., 963, 1892. 
A single specimen 82 mni. long froin Calgary. This species is evidently closely related to  

C. pollioaris (J. & G.) ,  froin which it ilifferschiefly inhavingniany prickles. IIeacl, 3s; depth, 
54; D. VIII, 17; A. 13; veiitr:&, I, 4 ;  pectorals, 13. Teeth on voiuor, none on palstincs. 
Width of head equals its 1on;th t o  ontl of preopercular spine, its depth 2 in its length. Pre- 
operclo with an upturned clam-like tipino, below which m-43 two others, innoh 8uialler, tho 
anterior 0110 ha.c.iiig it3 point t i imul  dowriwaril : ~ i i i l  forward. Eye 1s in allout, 3 ii, inter- 
orbital, 5 in  head. Sides above the lateral line, which is 
complete, with stiff prickles froin below first spine to below the last dorsal ray;  prickles below 
the lateral line conlined t o  the abdominal par t  of the  sides. Dorsals coiinectcd by a low 
meabrane, the r:Lys milch highcr than the spines, 34 iii Iread. Pectorals reaching past vent, 
its rays not branched. A dusky spot on breast just behiud anterior end of gill-slits; ventral 
surface, includiug the rentrals, otherwise plain. Anal with a f e y  dusky specks on its rays; 
other iius barred; sides m 1 upper siirfaoes olive with darker spots. Threo dark bandsbelow 
soft dorsal; a dark baudjust i n  front of th9 caudd.  

65. Lota lota maculosa (LeSueur). Winnipeg, Craig. Abundant a t  Winnipeg. A aingle specimeu 
wa8 taken in  the Missouri with hook and line. This specics was reported to me a t  Calgary, 
where it is said to sscend tho streams south of Calgary in great numbers. A species of 
“ling”.rras also reported to  me a t  Golden“ and again a t  Sicainous. From the descriptiou 
given it must be closely related t o  the  species under consideration. I t  is said to  reach a 
length of 1.50 in. At Sicamoils they had this species for dinner just  before I arrived, which 
is the nearest I came to securing i t  on the Pacific slope. 

Head, about 48-4 iu head. 1). VIII or 1s-16 t o  18; A. 11, 13; V. I, 4. 

64. Cottus onychus Eigeuuianii & Eigenmann. 
Calgary. 

Maxillary not roaching orbit. 

* I  have recently receivud n speciinon from this plaoe through Mr. Green. I t  is identical with the  Atlantic elone form. 
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l a b l o  altowing the diatribiition of the different species collected. 

- 1 Rod River Bnsiu. 11 Snskntcliowan. I/Columbin./l Frawr. / /  Coliliubin. 1 
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Notmus flavus.* 
Carpiodes vclifer. 
Catostomus griseus. 
Catostomus cornmersoni. 
Morostoma aureolum. 
Hyboguathus placita. * 

OBSERVATIONS ON T H E  DISTRIBUTION OF T H E  SPECIES OBTAINED A N D  T H E  
RELATION O F  T H E  D I F F E R E N T  RIVER FAUNA3 EXAMINED T O  EACH OTHER. 

Six of the sixty-five species obtained are foiintl on both the east and west slope 
of the continent, Pmtosteus jordani, Cowgonus zcillia?nsoni, Salmo inykiss, Catostoin 11s 
catostomus, 8ulz;elinus namaycmh, Lota nicrcidosa. (Ehinichthys dulcis is recorded from 
the Pacific Slope. I obtained nolle.) 

Forty-two species were found in tlie V7innipcg system. They are: 

Notropis atheriuoidrs. 
Rliinichtlip dulcis. 
Conesius dissimilis. 
Flatygobio gracilis. 
Nioclon alosoides. 
Coregonus williamsoni. 

Acipenser stnrio. 
Ictalurus punctatns. 
Ictiobus cgprinella. . 
Carpiodes velifer. 
Catostomus catostomus. 
Catostomns griscus. 
Cstostomns comniersoni. 
Mosostoma nurcolum. 
Morostoma anianrum. 
Pimephales promelas. 
Wotxopis jordani. 
Notropis hetrrolepis. 
Notropis reticulatiis. 
Notropis cleliciosns. 

Notropis megalops. 
Kotropis Rcopiferus. 
Notropis jejunns. 
Notropis ntherinoides. 
Rhiniclithys dnlcis. 
Hgbopsis storerianus. 
Couesins ilissimilis. 
Platygobio gracilis. 
Hiodon alosoidcs. 
Hiodon tergisns. 
Coregonus williamsoni. 
Sslmo mykiss. 
Salve1 inu 8 n amaycush. 
Percopsis guttatns. 

Lucius lncius. 
Pygosteus pi1 tigiti us. 
Eucalia inconstans. 
Etlieostoma giintllcri. 
Et,heostonia sspro. 
Etlieostonta nigrnm. 
Etheostorrta iowm. 
Etheostotiia quappellc. 
Perca flareseeus. 
Stizosteilion canailcnse grisenm. 
Stizostcdion vitrenm. 
Aploilinotns grnnu iens. 

Lota lota mncnlosn. 
Cottus onychus. 

Eight of these species were found in the Saskatchewan aud not in the Red River. 
They are: 

Catostornns grisene. 
Notropis jordani. 
Rliiuichthys dnlcis. 

waters are examined : 
Acipenser stnrio. 
Ictiobns cgprineila. 
Mosostoma nnreolum. 
Mosostoma aniboruni. 
Notropis heterolcpis. 
Notropis reticnlatris. 

Couesins dissimilis. 
Corcgouus williaansoni. 
Salmo mykiss. 

Etlieostotna iowie. 
Cottns onyclius. 

1 

Sixteen species were taken in the Red River of tlie North and uot in the Saskatch- 
ewan. Many of these will probably be found in the Saskatchewan when its lower 

Notropis cleliciosns. 
Kotropiv megalops. 
I-Iybopsiv storcrinuus. 
Pygosteus pungitins. 
Etheostoma giinthcri. 

Etheostoma aspro. 
Etheost,onta nigrnm. 
Etheostoma qiiappelle. 
Perca flavcscens. 
Aplodinotns grnnnictis. 

Tlie seventeen species taken in the Missouri arc as follows: 
Thymallus siguifer ontnricnsis.” 
Eucalia inconstans. 
Stizostedion c:in:idense griseum. 
Cottus b:iirdi puuctulntiiij. * 
Lots lota mncnlosn. 

Of these, but two species (Rhi)&htlqs dulcis and Plntygobio gracilis) are foun<l 
Thirteeu of the species taken in the Missouri are found 

The species of the Saskatchewan, with the exception of the iicw species, have all 
Tho Saskatchewan basin, therefore, can not be 

both a t  Poplar and at  Craig. 
in the Saskatchewan basin. 

been taken i n  the Mississippi basin. 
separated from the Mississippi basin by any positive characters. 
-~ 

*Not found in tlie Winnipeg system. 
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1. Lepisosteida,. 
2. Amiidae. 
3. Clupeid=. 
4. Dorosomidm. 

5. Amblyopsidse. 9. Atheriniclm. 
6. Cyprinodontidx,. 10. Aphredoderidar. 
7. Umbrida.. 11. Serrenida. 
8. Angnil1iil;r. 

Amnioocetes tridentatria. 
Catostonrns catostomns. 
Ca tostomns macrocheilus. 
Pantosteus jorllani. 
Acrocheilus nlntacens. 
Agosin nnbilil. 
Agosia falcattl. 
My locliei 111 s c m r  in 11 5. 

Salvelinus nninaycusli. 
Oncorhynchus tsohowytsohe. 
Colnrnbia trnnsmont:ule. 
Cottus asper. 
Cottns rhotlicns. 
Cottus philonips. . 
Lota loto inncnlosa. 

Ptycliocheilns orcgonensis. 
Lenciscus atrorius. 
Lcnciscns hydrophlox. 
Imicisciis bsltontus laternlis. 
Corcgouns willinmsoni. 
Coregoiins conlteri. 
Salmo mykiss. 

Salmo mykiss. 
Oncorhynchns tschn,mytsoha. 
Cottns nsper. , 

Cntostonins n~acrocheilns. 
Agosia falcatn shnswnp. 
Mylocbeilns cnurinns. 
Pt-j-ohocheilns oregonensis. 

But one variety, A p i a  &lcatn sl~z~swap, was fouiitl in the Frrtser tlmt was not 
(Leuciscus Zlalfeatus has been taken by others in the 

Several species of OtbcorluJncliiis and Acipenscr are known from the Columbia and 

also founci in [he Columbia. 
Columbia system.) 

from tlie Fraser which are not inclucied in these nninbers. 

STRUCTURAL PECULIARITIES OF THE FRESH-WATER FISHES OF THE 
PACIFIC SLOPE. 

Almost every family of fishes liaving representatives in the fresh waters of both 
the Atlantic a n d  the Pacific, slopes l i ~ s  one or more of its Pacifio slope representntives 
modified in one or the other of two directions: Tliere is either :I larger riuinber of 
rays or spines ill one or more of the fins, or some of the rays have bacoine inodified 
into spines.  lie largest, number of either dorsal or ana1 rays is almost n~ways found 
in some Pacific, slope species, anc~ tile range of variation is always greater in the Pacific 
slope Species than in the Atlantic slope species of the SRJlle f.,tlnilg, although the nuin- 
ber of species is usua1ly less. In most cases the diEerences arejnst perceptible, and, 
mere i t  not for the co~lsensus of diff'erences in all groups tliey woulcl stand for nothing. 

'The most lnarjied difi'erences are f o m d  iu  those fishes which are generically distinct 
In several cases these lnodifications themselves, 

aside froin a11 otliers, are of generic importance, as in the genera ~ ~ c h o p ~ i t e s ,  iVeda, 
LePidomedcc , Co luinb ia, an (1 the subgenus Richa rdsoii ius. 

The inoctificatioiis of tlie same set of organs being practically of the same nature, 
are U~~pestionably duo t o  one clefinite cause. w h a t  that cause is 1 ani a t  preseiit 
unable to say. A corapz~rative~y s ~ ~ o r t  swift water-course, as most of the  Pacific 
rivers have, suggests itself a t  ouce, but, as will be seen under the head c i f  L' Loco1 

their Atlantic slope rclativcs. 

.. -- i . ~ -  

The Pctronayaontidce and Centrarcltidn, were not secnreil by me, bn t  Mr. A. J. Woolninn found 
families in  the hendwsters of the River system. 

Lenciscns bnltentns. 
Lenciscus bnltentns laternlis 
Coregoniis will i;trnson i. 
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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 Leuciscus (Richardsonius) is explained more fully 
in the chapter on local variations. In the subgenus Richardsonius, confined to the 
Columbia and to the JFraser syst;ems, the uuinber of a n d  rays varies from 12 to 25, 
an increase of from 2 t o  15 rays over Leuciscus, some of whose species have also 
reached the headwaters of the Columbia, but whose usual habitat is the Atlantic 
slope. The genus Oncorhynchus has a siniilar increase of anal rays over Salmo and 
Salyelinus, mliich are genera of wider distributiou, some of the species being found 
011 the Atlantic, some 011 the Pacific, and some on both slopes. On the other hand 
Thytzallus has a larger number of dorsal rays than any Pacific slope species. 

The change from rays t o  spines is seeu in Arckoplites, Meda,  ctc. It is most 
strikingly marked in the change from Percopsis to Columbia, the only kuomri genera 
of t!ia Pcrcopsidse. The former is confined to the Atlantic, the latter to  the Pacific 
slope. I n  the former, feeble unsegmented rays a t  the beginning of the dorsal'and of 
the mal are developod into strong spines i l l  the latter. Long ago Prof. Cope" 
noticed a similar m~di8cation as to  spiu es in Meda. 

As one of the iriovt valuable results derived from a study of tho collections, it appcars that  the 
basin of tho Colorado River is tho habitat of a small gronp of fishes of tLo f:mily Cypvitzida,, which may 
be cnlled the Z'larppterinz, which embraces three geiiora-PZugoptei~~ts Cope, Lepidonteda Cope, and Meda 
Girard. The group differs from others of the  family in  the posscssioii of two strong osseous rays of 
the clorsal fin, tho pmterior of' which is l e t  into n groove in  tho hinder face of the  anterior without 
boing colissified with it, thus constituting a compound defensive spine. Tho rays of tho ventral fin, 
excepting tho first ancl secouil, are similarly iuodifioil. Tho greater par t  of their length consist8 of 
an oyscous dagger-shaped spiuo, with grooved posterior cdgc, which' ovcrlaps t,he bordcr of the succeed- 
ing r:Ly, when tho fin, like D fan, is closed up. The arLiculatod portion of the  ray oitlior einergcs from 
the groove below the free acute apex of the Cjpino, or appears as :L continuation of the apex itself. 
* * Iuterost attaches to tho PZappterinm as tho only type of fishes not knowii froiu other waters 
than those of the Colorado :ind San Luis basilis. 

Prof. Cope says : 

. 

e 

An interesting condition is seen in Hysterocaipus, the oiily fresh-water genus of 
the Z?:mbiotocidm. It is confined to the Sacrauiento C:isiii ancl has 16 to 18 dorsal spiiies, 
as compared with 8 t o  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 coinpared 
with their Atlautic relatives, from which it will be seen, its stated above, that in every 
family the modification is noticeable, although in many cases it is minute. As far as 
possible the western and eastern representatives of the same forms are placed opposite 
to each other. 

ACIPENSEHID2E 

1- Dorsal. 1 Anal. i Dorsal. 1 AuR~.  1 Pacific slope. 1 Atlantic slope. 
Species Species. 

Acipenser stnrio . __. . . ___. . . ' 
Aoipenser brevirostris . . . . .I :! I ! 1 38 1 
Acipenncr rubicundus.. . -. . . 

.- ___ ___I .___ _I__-_____ -. .- 

* Cope & Yarrow, Wheeler's Surveys, chapter VI, Report upon the Collections of Fishes made 
in portions of Nevada, Utah, Califoruia, Colorado, New Mexico, and Arizona. 
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CATOSTOMIDB. 

Ictiobiarc. 

[Lowland species which have not been able to cross tho Rocky Mountains,] 
._ 

Atlantic slope. 

Dorsnl. I Anal. 
Species. 

Pacific slope. 
Species. 

Pairtostens . . . . . . . . . . . . .. . . . . 
Catostomus. __.. ___. . . ._. . _ _ .  
Xyrauclieu.. . . . . . . . . _. ___. _ _  
~i>as in is tes . .  . . .. .. .. . . .. . _. . 

10-12 
10-15 
12-15 
11-1y 

Pantostens . . . . . ._. . . . . . . . . . i 
Hypentelium . -. .. . . . . *. . . . . I 

9-12 
11-12 
10-11 
10-13 

12 

~ntosto inus  .____. ._. . . . ... . . i 
Erimyzou . __. . . . . . ._ . . . . . . 
Minitrema . . . . . . . . . . . . . . . . . . 1 

Ictiobus . __. . . . . . _.. . . . _. -. . . 
dope. Cycluptus . . . . . . . . . . . . . . . . . . . 

...... . . .. ....... ... . .. . . . . . . . . . . . . . .. .. .......... 

7-10 
7-8 

Louciscua. 
(Qiiioatonius) . . .. . . . . . . . . . . 
(Il’igonta) . . . . :. . . . . . . . . . . . . . . 1 (8iuaZius) ........__........_ 
Myloleucns . . . . . . . ~. . . . . . . . . . 
Opso lceodlls ... . . . . . . . ~. . . . .. 
A’oternigoituo . . . . . . . . . . . . . . . . 

(Cteonda) . . . . . . . . . -. . . . . - ~. . 

Honlltrutnia . . . . . . . . . . . . . . . . . 
I 

Not  reprcseiited on I’acific 
slope. 

123 

The Cntostomiim present one of the cases which, if found alone, would not bear 
evidence either in one or. the other directiou. The average number of rays is slightly 
larger on the Psciflc side and the highest uumber of rltys is also found on the Paof tic 

The Ictiobinm and ilfoxostominm are not represented on the Pacific slope. 
C Y P R I N I D Z .  

[The speciov sliowiiig nu incroascd number of rays  on either slopu arc in  italic.] 

Genera. 

Awoclieilw . . . . . . . . . . . . . . . . . 
Ortllotlon . . . . . . . -. . . . - . . . . . . 
Lauinia . . . . . . . . . . . . . - . . . . . . 

Tiarogu.. . . . -. . . - -. . . . . ~. -. . 

Rhin ichth ys . . . . . . . . . . . . . . . . 
Agosie . . . . . . . . ~. . . . . . . . . . . . 
Eybopsis.. . . . . . . . . . . . . . . . . . 
Poqoniaht11ys . . . . . . . . . . . . . . . 
M ~lochei lua  . . . . . -. . . . . . . . . . 
M ylophnrodon.. . . . . . . -. . . . . , 
Pipolroclieilus. . . . . . . ~. . . - -. . 
Gita . . . . . . . . . . . . . . . . . . . . . . . . 
Leuciacus. 
IRiclrardroniuo) i . . . . . . -. . . . 
ITlgonla) . . . . . f . .  . . ~. . f . . . . . 
(8 uazius) .........-........ 
I a% eonda) ................... 
Myloleucus.. . . . . . . . . . . . . . . . 
~11XUlill l lB..  . . . . . . . . . . . . . . . . 
Lepidomodu . . . . . . . . . . . . . . . . . 
Meda .... .. . . .. . . . . . . . . . . . . . . 

Pacific ~101)e. Ii I Atlantic slope. 

Dorsnl. 

10 
9 
10 

8 

H 
8 or Q 

8 

9 
8 
R 

8 or 9 
9-10 

R 
8 
8 
9 

8-0 

10-1 1 
11, 7 
I I , 7  

Anal. 11 Genera. 

i 
i 

’ 7  

7 
7 

7-8 

8 
8 
8 

10-22 1 
8 .  

8- i n  
7-11) 
7-0 

11 
D 

8-10 

Campostomn. - . . . . . . . . . . . . . . . 
Clirosomus . . . . . . . . . . . . . . . . . - 
ox\goneum . . . . . . . . . . . . . . . . . 
Hybgnn thns .  -. . . . . . . . . . . . . . 
I’inic )hales. .. . . . . .. . . . . .. . . . 
XxoJosuuni . . . . . . . . . . . . . . . . . 
~oel3ogi inthus . . . . . . . . . . . . . . 
Clioln.. . . . . . . . . . . . . . -. . . . . ~. . 
Notropirr.. . . . . . . . . . . . . . -. . . . . 
Erizymba.. . . . . . . . . . . . . . . ~ ~. . 
Pheiiacobius. . -. . . . . . . . . . -. . . 
llliiniclithys . . . . . . . . . . . . . . . . . 
Hybopsis.. . . . . . . . . . . . . . . . . . . 
Pla ty  obi0 ................._ Coll~SillH . . . . . . . . . . . - -. . ~. . . . 
Semotr lns . . . . . . . . . . . . . . . . . . . 

8 

7-8 
8 
R 

‘ I  8 
8 
8 
8 

8 or D 

8 
8 

8 
8 
8 

701-8 

n 

8-9 
8-9 

9 
8 
8 
0 
8 

8-10 

Anal .  

7-8 

8 
7 

7-8 
8 
7 

G-7 
7 

* 7-14 
8 
7 
7 

8 
7-8 
8 

5-8 

8-9 
8 
8 
7 
8 
8 
R 

9-14 

* 14 in one species, usually 7-9, in  a few 10-13. t In this  count tho  two ruXmentary spinos uro omitted. 
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Genera. 

Oncorhyncliiis ............... 
Siilmo.. ...................... 
Sdvclinus ................... 

SALMONIUB.  

j - -. Gcnora. 
Dorsnl. 

- 1  
Dorsal. A n d .  1 
~ _ _ _ _ _ -  

...................... 11-12 
................... 10-13 
.................. 20 

_____ -.. .... 

I Atlantic slope. 

Anal. 
- _ _  I Pacific slooe. II 

Jorclnnolln ................... 
Cyprinodon.. .......... :. .... 
Fundulus .................... 
Zy~UIlOCtCR .................. 
Lucniiin ..................... 
Gumbusin ................... 
Mollioncliia .................. 
Pcecilia ...................... 
Girardinus .................. 

I, 18-17 
10-12 
10-17 
7-11 
9-13 
6-9 

13 
7 
7 

10 
9-1 1 

11 

Anal. 

I, 10 
I, Dor 10 

I ,  , I, ,D 

__- 

This family of about fifty species is represented on the Pacific slope by but four 
specie9. Many of the forms are lriarine and only occasionally enter fresh wnt8er. To 
this  class belongs the only species of Fundulus found on the Pacific slope. Leaving 
this out of consideration, we have Oyprinadon baileyi from the Pacific slope, with two 
more anal rays than any other Cyprinodon, but with two less than the highest number 
in Pundulus, and E,nptrichthys with and rays equal to the highest in the family: 

Species. 
DOrHill. Anal.  

Pygostcus piingitins . . VIIto IX-I ,  9 I, 9 
Gastcrostciirr nculcatuH II1,ll to 19 I, 901-10 
G.atkiusii ............. 111, 11 I, A 
G. w1ic:itlanili .......... 111,10-12 I, 8 
G.diniid;atu~ ......... 111, 1, 8 
Eiionlia inconstans .... LV, 1-10 I, 10 
Apcltes quadrncus ._.. III,I, :: 1 I, 8 

__. __ 

I Pacific slrmc. 1 1  ! Atlantic slopo. 

G. microcoplialiis ...... 
G. williamwnui.. ....... 

I Genera. ,- 
~ Dorsal. 

III,11-13 
1111, 10 

Cyprinodon .................. 
FundUlllH .................... 

................. 
Empctrichthys .............. 11-13 
Girardinus.. 

Gcnora. 

10-13 
11 

9 
13-15 

Anal. 

I, 11-13 
10-11 
8-15 
8-14 
9-11 
7-11 
7 
4 
9 

GASTEROSTEIDB.  

The species of those genera of Gasterosteidcc having representatives on both slopes 
are given in detail: 

1 Pacific slope. 1 1  I Atlantic HlOpC. 

In Pygosteus brachypodn we liave an increase of one spine over tho maximum 
number in Atlantic, specimens (Pyyostezis pungitius). -In the genus Gasttrostms no 
influence is evident except in G. williameolzi, in which there is an increase of one 
dorsal spine. 
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Genera. 

125 

Dorsal. Anal. 

CEN TRARCHIDZ. 

~~ 

I'ncifiv. elope. 
___-.__ , noY*:Ll. 1 Annl. 

Species. 

The family Oentmrchidw ofers an apparent exception, siuce some of the geuera of 
this family have much longer fius thau the only Pacific slope represeutative, as iudi- 
oated by the following table: 

1 At lantir. slopc. 

1.....Dorsal . 1 Arrirl. 
S1,ocies. 

- 

CentraIchus .......................... X I  or XII, 12 ..... FII or 0111, J5. 
Pomoxit, .............................. VI-VIII, 15 ....... VI, 18. 
Clmnolrrrttus ........................ X, 9 or 10 ......... 111.8 or 9. 
Acantlra~olio8 ........................ 1'. 10. 
EnireacaIrttiiis ........................ ..... 111-IV, &IO. 
Mnsogonistiua ........................ X, 10 .............. 
Lupomis ............................. K. 10-l". .......... 111.9-11. 
Micropteroa .......................... X, 13 .............. II1,12. 

But a compa,risoii of drchoplites mitli its nearest Atlautic slope relative gives the 
following interesting ' results: 

Arolrori i t w  Intcrrugtua .............................. Pnoiflu doye : , 

................................ 

Giving an iucrenre of 13 spiiies in tho dorsal aiid of 1 spiuo in  the nual for the 
Pacific slope as coinpared with tlie nearest alliec1 species, tiud air absolute gaiu of 1 
dorsal spine over kt11 the other genera of this fhmily. As the comparison ought obvi- 
ously t o  be limited to those genera or closely related genera having representatives 
OU both sides, the contimt.(betweeu Awhoplites and A?t~bEoy,l~ites) is very striking. 

VIII. IS. or S. I C. nsper ............... 
C. somiscabor ......... VI1,18 .......... 
c. rllotholls ............ VtII , I5  ........ 
C. bentlirei ............ VIII. 16 ........ ......... VIII, 18 ........ ........... VIII. 1:) ........ 

C. uriitrolwniiis. .... . . . I  VIII, 17 ........ 

......... 

1s 
14 
14 
11 
12 ;: 
12 

C. bnircli.. ............. VII. IG, 17 ...... 
C. copnntne ............ VILI, 16 ........ 
C .  apilotua. ............ VlI1 .  17 ........ 
C. iiiilliimris ........... VII. 10 ......... 
C. fisaowx ............ VI. 18.. ......... 
C. gmcilir, ............. V l l l ,  10 ........ 
C. pobuidus ............ VIL. 17 ......... 
C. bolooidos ........... VIII, 1 7 . .  . ....I 
(!. fmnkliiri ........... VIII. 17.. ...... I 
C. formoaua ............ vrrr: 16 ........ C. hoyi ................ j 171, 15 .......... j 

Average.. ...... ./=I=+- -= t Averago ......... i l  - 
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STJMWARY OF THE FOREGOING COMPARISONS. 

1. The Pacific Acipemer transinontonus has a maximum of 7 more dorsal rays 
than any of the Atlantic species. 

2. I n  the CatostoinidG, me have the genus Xyrauchm with 1 to 2 more rays than 
any of the Atlantic geuera of Catostornina: and the genus Catostoinus with species 
having 2 more dorsal rays than any of the Atlantic species of the same genus. 

3. I n  the Cyprinid@, Lepidomeda and Medu differ from all other American species 
in the development of spines in the dorsal fin. The genera, Acroclwilus, Lavinia, 
Pogonichthys, Gila, and the subgenera Richardsonius, Squalius, and Cheoiada all have 
more rays than their Atlantic relatives. The greatest absdute gain in the number of 
rays over all Atlantic slope species amounts sometimes to 8 rays. To offset this we 
have only some species of Notropis and Notemigonus with rays exceeding the usual 
number on the Pacific slope. 

4. Xu the Salmonidm, the species of the genus Oncorhynckus have 13 to 17  anal rays, 
while the highest number in the Atlantic species reaches no more than 11 rays. 

!#?hyinallus, on the other hand, has a larger number of dorsal rays than any other 
American salmonoid. 

5. In the Percopsidm, t h e  feeble armature of Percopsis is changed into the strong 
spines of Columbia. 

6. In  the Gasterosteidu?, Pyqosteus brmhypoda and Gasterostezcn. willzamoni have 
each 1 more dorsal spine than any of their Atlantic congeners. 

7 .  I n  the Centrarchida: we have an absolute gain of 1 dorsal spine over all 
Atlaiitic slope genera, while the gain is 2 dorsal spines and 1 anal spine in Archoplites 
as compared with its nearest relative Ambloplites. 

8. Finally in the Cottidce, Cottus asper reaches a higher number of dorsal spines 
ancl rays and of anal rays than is ever reached in the nuinerous Atlantic slope species 
of this genus. Tlie average number of dorsal spines is 1 more on the Pacific slope 
than 011  the Atlantic slope, while the average number of anal rays is higher by 2. 

These data fully warrant the statement inade at the beginning of this chapter that 
'I almost every family of fishes having representatives in the fresh wat'ers of both the 
Atlantic and the Pacific slopes has one or more of its representatives modified in ono 
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." 

In this family both the modifications are found. 
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E X T E N T  OF VARIATION BETWEEN THE PACIFIC SLOPE SPECIES OF THE 
D I F F E R E N T  FAMILIES AS COMPARED W I T H  THE ATLANTIC SLOPE S P E C I E S  
O F  THE SAME FAMILIES.  

Ctilizing the data contained in the detailed lists in the preceding cliatpter, we 
obtain the following: 

_____- __ 
Families liaviiig both Atlantic niid PnriRo Slopo speciee. ____ 

- __ ___ 

Highest  number of rays ................. ..:. ............... I 4 1  
Aeipenaeridm : 

Lowost numbrr of rays ...................................... 
Extcnt  of variation.. ........................................ 16 u 5 

Higlicst number of rnys ..................................... Catostoniiiiro :* .......... 
Lowost number of ray8 ...................................... .......... .......... 
Extent  of variation .......................................... .......... ......... 

Highest number of rays 
Lowent numbor of rays.. 

..................................... .................................... 
Cyprinidn, : 

Exteiit of vnriation ........................................ 
Salmonidio : 

Highest  number of rnye ..................................... 
Lowost number of rays ...................................... 
Exteiit of variation .......................................... 

Higlieet numbor of mJ’s 
Lowest number of rnj-8.. 

Exten t  of nwiation.. 

..................................... Cyprinodontidlu : 

.................................... 
........................................ l a  G 8 1 10 

*For obvious reasons subfnmilios of CutostomicZce not  foiiiid iu Pacific waters :ire not tnken into consideration. 
t Or if wo loavo out of consideration Thy.riallar, we obtein dorsal 10: nnnl 11. 

I n  the following spiny-rayed fishes the combination of highest nuniber of spines 
and rays need not occur in the same species: 

Highest number of spines and rays ....................... 
Gasterosteidm : 

Pygo~tolls- 

GasteroHtoiis- 
Higliest number of spines arid rays.. ..................... 
Lowest number of spines and rnya .................. 

I I_-_._-I______ 

Eiicnlia ..................................... .:. ............... .......... IV.I,1O I ,IO 

Total oxtent of variation in Gastrrosteidro.. .............. TIII, 3 3 I VLI, 4 2 

Hlglieat number of spines and rays ...................... X,20 18 VIII,18 14 

Extent  of rarintion ....................................... 1, 3 Y /  2 2 --__ ___-.___ -- 
Apultes (brackish water of Atlant ic  coast) ................ ...I :::::::::: .......... IV,11 I, 8 --------- 

----- - ------__- 
Cotitrarchidm (only a single specimen found on Pacific slope). 
Cottidn, : 

Lowest number of spines nntl r a p .  ....................... VII, 15 1 12 VI, I6 11 
_.__----- 

Extent  of variation ....................................... I 111, 5 1 Y 11, 3 3 
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We learn from these tables that in all families but the Cypitzodoiztidw with more 
than one species on the Pacific slope the extent of variatioii is greater than in the 
same families on the Atlantic slope." This might have been expected if the number 
of species were greater on the Pacific than on the Atlantic slope, but in most cases 
the reverse is t>rue, as may be seen from the following table: 

Psniily or subfamily. 1 :&z 
Aoipomoricliu ............................ 1 
Cntostoniiiire .............................. 4 
Cyprinid= ................................ 17 
S:ilmotiida ................................ 3 
Cypriiiodontidtr: .......................... 4 
(;nstarostoitlio ............................ 2 
Ceiitrareliidtr:. ............................ 1 
Cottid E.. .  ................................ 1 

. I can conceive of but three possible explanations for this vari a t' ion: 
(1) Tlie Pacific slope fauna maybe new as coiiipnred with the Atlantic. The 

carnparatively new conditions may have thrown the characters into a condition of 
uiistable equilibrium with the selection of the adapted forms. The fluctixatioiis in  the 
fill raps of some of the species would lend weight to such D supposition. 

( 5 )  The Pacific slope f't~~una may be of diverse origiu. 
(3) Both of these factors may have contributed to bring about the present condition. 
Tliis last tieems to iiie to be tlie true solution. Most of the forins have undoubt- 

edly been clerivcd within comparatively recent time from the Atlantic slope of North 
America, n4iile others have a clecidedly Asiatic cast. 

While I am not suffi- 
ciently acquainted with Asiatic minnows to speak with certainty, some of the genera 
of niirtnows seem to hare a clecided Asiatic affinity. 

Many of the Ca fostomince, the Cypritiidm, and Xalvelinus, Archoplites, and probably 
Cottus have all been derived froin form8 froin the eastern slope of North America. 

Sciperzser and Oworlynchus are certainly of Asiatic origin. 

* The ouly other exception is introduced by Thymallua. 
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LOCAL VARIATIONS." 

Since all structures differing from the average 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 proviiices are in this extended 
BeUSe localities, and the orders, families, or specia are the local variations peculiar to 
the region or province. A somewhnt more restricted defiuitioii would include such 
Phenomena as are noticed ia the peculiar modifications of the fins of Pacific slope 
fresh-water' fish described in the previous chapter. Some Cyprinida of t h e  Colorado 
basin, for instance, have the anterior dorsal rays strong and spinous, while a11 the 
Atlantic slope species have them ~veak and rudimentary. Anotlier instancc is the 
increased i;uiiiber of rays in the fins of Pacific elope fishes. Still another instance is 
oeered by the Percopsid@. Coluwzbia has stroiig spiiies in both the dorsal and aria1 
fins, while Percopsis, the Atlantic slope genus, iias none. 
' 111 studying 
the soutll Americau catfishes, I found that all tho Amazoniuii species of the genus 
h%am~~iu have G dorsal rays, while several of the soutlieru forms have more. Oiie 
PWuliar to the La Plata has G-9; a,uother from the Sail Francisco has 10 rays. More 

All the specinlens taken in 
the Amazon have (j dorm1 rays, while of a smaller number taken fiirther south several 
have 7 dorsal rays. 

It is to variations like the last, i. e., variatioris within the species or closely related 
sl%ies found in different localities within a restricted region, that I wail t to confine 
mY present remarlrs. Variations within species are a iiintter of lines aiitl curves, 
miI1ute measurements, and shades of color: a11 matters diiiicult to keep in lnl~ld, still 

All naturalists are aware of the existence of slight 
di@erenc:es peculiar to different; localities, but such variatious are usually but Vttguely 
'Onceived by the observer, and still Inore vaguely by any one to wh0.m the observer 
may attempt to explain them. 

Tlie past slimmer I collected a large series of specimens of Leuciscus and RiclLard- 
s o n i ~ ~ ~ ,  These Tvero taken in a number of different localities aud in two separate 
river systems, The locdities uxteud from tide water 
to 811 elevatioll of 1,000 feeton the Praser, and from 300 to 4,700 feet 011 t h e  Colunibia 
system. I have also exainiued a number of specimeris collected by Dr. Jordan in 

In 
specilne~is the local Variations are so well n~srked that :I graphic niethod of 

doulonstratiag tlie variations is possible. 
Before at(tel1ipting to explaiu the charts mliicli illustrate this matter, i t  is iieces- 

'QY to state that tllere 11,zve beell kiiowii from the two r i v ~  systeiiis two groL1ps or 
gelleX& of Qyprinida having olongatt?. alia1 fins. 9 lleSt3 Were IZickl,*dso,tiZlS ( b U l t e U t U S  

kbteralis) a l ~ d  a section of Leuciscus (ntor~tui~us, hydropldoz, aud g i l l i ) .  There are, 
firgt, variations whicll do away 1vitll tho geiius R i c h n d ~ o ~ z i t l s ,  as distinct fro111 LCUC~S- 
FU8; second, a hurnber of variutions which, while very strikilig, 11eed not be taken 
into C01isideratiol1, because the variations in a single character are SnfIiciellt for O W  

PWoses. shall lilnit the observatioli to the variation in the iiumber of anal rays. 

For the 1)rcsent purpose I want t o  restrict the me:uiiiig still further. 

still is the case of Pseudopi~nelodzcs z?i,agaro. 

so to represent to others. 

Colulllbia aiid the Praser. 

There \rep8 in all 296 specimens which 1 was personally able to  esamiiie. 

-- - 
* Read at the December mceting of the Indiana, Academy of Sciellces, 1892. 

F. C. 13. 1804-0 
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I n  the American genera of c!yprin&c the iiiiiriber of anal rays is usually fixed within 
two or three for aiiy genus. In the group of fishes tinder consicleration the number 
varies mithin 12. 

Now a word as to the charts. The vertical lines on plates 7 aitd 8 represent the 
number of anal rays, beginning on the left with the lowest iiumber observed aiid end- 
ing on the right with the highest. A certaiii height (100 inin.) is taken to represeiit 
100 per cent. Tlie height of' the curve on each vertical h i e  is made to represent the 
per cent of specimriis llavirig that particular nuniber of rays expressecl in millimeters 
of height. 

111 the table below the numbers in the headings represent the numbers of anal rays 
fonntl in speciiuens of Richardsoniw, and opposite each locality is given the number of 
specimens from that locality possessing the given number of rays. 'rhus from Idaho 
Falls, 2 specimens had 124 rays in the aual, 14 specimens had 134 rays, and 4 speci- 
mens liacl 146 rays. At  the bottom is given the nearest per cent that the sum of any 
given columii bears to  all the (300) specimens examined. 

___- I-I_'_ _ _  -1- 

Proyo R i w r  (montunus) ...... . I .  F!!. .I. ...I 20 12 .. ..I.. . .I. .. 
Columbia I3asin. 

Idaho Falls (hydropl i lox) .  ...... 
La Graridc .................... 
Golrleri ......................... 
Calrlwell ....................... 

Frase r Baszia . 
Griffiii Lnlie .................... 
Siorttnoiis ....................... 
Knrnloopd ...................... 
Missiou ........................ 

Per coiits.:. ............... 
I ___ -- 

Taking all t h e  specinieris recorded ( S O O ) ,  adding the columns, awl re,presenting the 
variations in tlie anal rays in a curve,* we find that there is R certain number of shoul- 
ders or peaks. Each of these reproselits a distinct species or variety. The extent of 
intergradation can be measured by the deptli of the valley batween any two peaks. 
I n  well-separated spe,cies the slopes of the two peaks would not m e t .  Now it mill be 
noticed that the depth of the valley between the two riglit peaks is quite shallow;, 
and, in fact, I firicl the variation almost perfect between L. Dalteutus and lciteralis, the 
t m o  varieties reprc~sented by these two pealis. The valley between the middle one 
and the two on the left is deep. In other words, I;. Eateralis is well separated in the 
character iuider consideration from L. l~ydrophlox: and nto?ltanus, the species repre- 
seuted by the peak to the left. 0 1 1  the ot,lier hand, the Iatter species merge into ea$ 
other perfectly in the iiurnber of rays. 

I have represented in a doiible curve or composite photograph, as i t  mere (plates 

Tho hcight of tlie ciirve in iriillirncters a t  various 
With these tho curve c m  easily bo 

* By au oversight this curve has been omitted. 
points i H  Indic:rtecl by tho numbers a t  tho bottom of thc table. 
constructed by usiug the  lines of plate 7 or plate 8. 
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Griffin Lake; altitude, 
1,900 fectt. 

Hicamous ; altitude, 
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Mission; altitude, 1 foot. 
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LOCALITY CURVES O F  T H E  ANAL FIN OF LEUCISCUS LATERALIS AND HYDROPHLOX I N  T H E  C O L U M B I A  BASIN 

Figures as in plate 7. The ilppenilost c i~rve  represents 1 ~ ~ 1 w i s ~ ~ 1 r . s  h!{drophlf~.r. tlir i i t h r r s  I,rwriscri.s ?ntr,rrlis. 
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7 aatl S), tlie variations in tlie oiie point, the number of aiial rays for each locality mhere 
a sufficient number of specinleiis were obtained. It will be seen that while the curves 
for different localities in some cases resemble each other closely, there are no t\ro 
wliicli are exactly alike. In other words, each locality has its own variety, which in 
the aggregate is different froin the variety in every other locality. 

In order to have these curves give exact results an equal number of specimens 
ought to liavebeeii taken from each locality, but this mas impossible, and the curve8 
arc tlierefore based 011 different iiunibers of s lmhci is .  Tlie liigliest point mould 
probably in no case be moved either to tho right or to the left by an examiliation of e 
larger nuiiiber of speciinens, but the widtli of tlie ciirvc ivvoultl probably be greater 
axid the height along tlie differelit perpendicular lines miglit be greater or less. I n  
other worcls, the smaller tlie number of specimens tlie liiglier and iiarrower will be the 
curve. 

There are presented three curves for three localities with cliffercrit altitudes on the 
Fraser system (plate 7) .  The number of specimens was, respectively, ‘i9,5S, and 14; 
the elevation 1, 1,300, and 1,900 feet. The vari:ttion is seen to be much greater in the 
lowest locality, a fact which can not be entirely attributed to  the greater iitiniber of 
specimens examined, for the variation from the  normal, which is 19 rays, to a higher 
number of rays, is as great as the eiitire variation for the nest locality. 

In the second locality a much larger per cent have tlie nornial number of rays, 
but tlie normal number lims bceu decreased to  17. The specimens from this locality, 
with two exceptions, I have identified as L. lateralis. Those from the first locality, 
Mission, represent L. balteatus. 

The tliird list is iiiterestiag from the fact that the normal iiumber of rays is again 
moved two rays to the left. I n  other words, t h e  higher the altitude the fewer the 
number of rays aid the Iiarrower the limits of variation. Moreover, the curves are 
not syiriinetrical for aiiy of the three localities, but in the aggregate tho more gradual 
slope is on the sitle of an increased number of rays, a conditioii which, considering 
tlie general variatioii of rays on the Pacific Slope, seem to indicate that the 1111mbur 

of rays of tlie species of this genus in the Fraser systeni is iiicreasiag and tsat  tile 
increase is progressing froiii lomer ro  higher altitudes. 

The curves for the Coluiubia system (plato 8) are not so uiinniinous in their iiidica- 
tions. I t  will, however, be noticed that, with one exception, tliey show tliat the 
number of rays decreases with the increase of the altitude, the highest point csamiiied, 
Idaho Falls, haviiig tlie feweqt rays. These speciiiieiis represent 1;. 7iydrop7dox, which, 
with moittaiaus, does not descend froiii the mountains or high y1:bteaus. 

The greatest variation in this system was not a t  the lowest altitude, but a t  aiiele- 
vatiou of 2,372 feet. None of the curves are symmetrical, but the asyinwetry is again, 
as in the Fraser system, greater 011 the right tlian 011 the left. The variation is again 
greater toward the higher number of rays than toward the lower. 

I am not aware that a siiiiilar attempt has been inado before to  represeut varia- 
tions betweell localities. While the curves here given will 110 doubt vary slightly 
with every additional specimen examined, the naturc! of the curve will probably not 
be greatly cIiauged. Certainly the iiiiportaii t point, that  each locality has a variety 
which in the aggregate is different froni tlie variety of every other locality, can not be 
gaiusaid ; iior are idditional spaciineus likely to ovorthrow the gencreliza tion that 
the number of rays in the specius coilsidered cleoreases with the altitude. 

.b 
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GENERAL SUMMARY O F  T H E  RESULTS.  

The fish fauua of the whole region traversed is poor in comparison with that of the 
streams of the Ohio Valley. I obtained in all but 65 species, about 20 per cent of 
which were new to science. They belong to 14 families and 37 genera. I n  the Win- 
nipeg system, i. e., in the whole region drained by the tributaries of Lake Winnipeg, 
only 3 of the 10 families characterizing the Nearctic region were obtained, a11d the 
Pacific Slopcj contains oiily two. 

The following notable additions to the knowledge of the North Americaii fauna 
were made by these explorations: 

1. A species of Puntosteus (P. columbianus= P. jordani of the Missouri) discovered 
on the Pacific Slope. 

2. NoturusJCluvus found a t  the base of the Rockies a t  Craig, Mont. 
3. Pour new species of Notropis added to tlie east-Caiiadian fauna, 
4, Two new species of Agosiu added to the Pacific: fauna. 
5. A new species of whitefish (Coregonus cozclteri) discovered in the Rocky Moun. 

6 .  The faiiiily of Percopsidu! fouiid to have a representative on the Pacific Slope in 

7. Several species of Etheostoma found in Canada, among them two uew species. 
8. One new Cottus (C. onyclms) added to the fauiia of tlie Saskatchewan. 
9. A iiew Cottus ( C .  pliiloiiips) discovered in the Kicking Horse a t  Field. 
10. A species of Lotu reported both in the Columbia aud the Fraser. A specimen 

since secured from the Columbia. 
11. It was discovered that the fins of the tishes 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. Riclmrdsonius was proved to be a subgenus of Leuciscus. I ts  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. 

tain streams of a restricted region in British Columbia. 

the iiew genus Columbia. 

’ 

NwrE.--Siuce this papcr has beEn put in type Drs. Jordau and Evermann have placed the p m f s  
of the Fishes of Korth America iu my hiinds, and I have adopted all the changes in uomenclature 
suggested by them up to  Cypvinidm. Dr. Jordau has albo made many suggestions regariliug the 
chapter on “Structural Peculiarities,” etc., p. 123. I have not been able to give these suggeetions 
tile attoution they merit, but they will receive due consideration in a more detailed study of this 
subject. 



12.--NOTES ON THE FISHES O F  WESTERN IOWA AND EASTERN NEBRASKA. 

BY SETH EUGENE MEEK, 
Assorintt Projessor of Biolo?y and Geolqq,ry, Arhartsas fitdustrial Liniversi~. 

During the years of 1SS9 aud 1S90 I inads some explorations of the streanis of 
Iowa. The results were published in tlie Bulletin of the U. S. Fish Cornmission for 
1890, pages 217 to 248. A few collectioiis froni western Iowa mere not included in the 
above-nanied paper. In  1891 Prof. P. B. Burnet, Cotner University, Lincoln, Nebr., 
and inyself collected iu a few localities in castern Nebraska. 

111 1592 aud again in 1893, while inalring investigations far- the selection of a site 
for a fish-cultural station in Iowa, Prof. Everriiann made seine observations upon the 
fishes a t  the places visited by hiin. Tho present paper is based upon these various 
small collections, and may bo considered as supplementing my ( c  Report upon the 
Fishes of Iowa,” already meutiorietl. 

Collections mere inado under the direction of the U. S. Coiniiiissioner of Fish and 
Fislieries in 1890 in Little Sioux River and Mill Creek (one of its tributaries), and 
in Storm Lake, Spirit Lalie, and Floyd River; and in  1891 at tho followi~ig points in 
eastern Nebraska: Salt Creek iiear Lincoln, Platte and Ellrliorn rivers a t  Fremont, 
aid  Blue River a t  Crete. 

Prof. Evermann’s notes are chiefly upon fislies observed by him a t  Aiiies, Water- 
loo, and Spirit Lake. 

d11 the streanis in western Iowa are short and of smdl size. Those nortli have 
more or less sandy bottoms, while those in the southwestern part of the State are very 
muddy. The couutry is decidedly prairie and niore rolliiig in the northwest, 

spirit Lct7i~.--This lake is in Dickinson County, Iowa, i q  tlie northwestern part of 
the State. The Minnesota Stnte line crosses the extreme nortlgern part of the lake. 
Tlie greatest length and width are each about 4 miles aud the total area 10 to 12 
eqnare miles. The southern half is froni 1 to l& miles wid0 froni east to mest. This 
portion of Iowa is, of course, a glaciated wgioii, and the shores and bottom of Spirit 
Lake are composrci of drift material. The shores are low ant1 gently sloping, as a 
rule, and arc iiiade 111) of clay, sand, arid fine n u d  coarse gravel. No inarl was noticed, 
sucl but little inarsliy shore mas seen. No trustworthy information as t o  the depth of 
this lake could bs obtained, but i t  is probably not greater than 100 feet, The vater 
is clear and cold. There is not a great deal of vegetation iu the lake, but p tcbcs  of 
Alga‘, iliyriop7~y11 una, and C l w w 3  were seen in places. Several species of Uwionida. 
are found in considerable iiutnbers, and crawfish and frogs are abundant. 

Spirit Lake is one of a group of lakes in Dickinson Connty. A t  the northwest 
corner of Spirit Lalie, and separated from i t  by only a few rods, in some cami only a 
few feet, are Grover, Little Spirit, Dottes, Sunlren, and Mnrble lakes. All of these are 
small, but of considerable iinportaiico as fiirnishing large quantities o f  food.fishes. 

133 
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They clo not differ, in general character, from Spirit Lake, except that they are more 
shalloir and liave a more abundant vegetation. Little Spirit Lake is particu1:~rly me11 
suppliecl wit11 various species of aquatic plants and also with several species of valuable 
food-fishes, such as black bass, ring perch, wsll-eyed pike, and pickerel. 

South of Spirit Lake are East aiid West Okoboji, two lalres of considerable size 
and importance. East Olrobo,ji is a long and very narroiv lalre, the width being about 
one-half mile and the length not less than S miles. This lalre is separated from Spirit 
Lake by a narrow iiecli of land not over 300 feet wide a t  the narrowest point. West 
Okoboji Lalie lies west of East Olioboji, with the southerii eucl of which it is conmiected 
by A narrow, shallow channel. This 1:~ke is the largest and most important of the group. 

Among the almost innumerable lake-groups of the northwest there is none pos- 
sessing a greatcr iuterest to tlie lover of angliug than does that' which centers about 
Spirit Lake aiid tlie two Okobojies. Both species of black bass, calico bass, ring perch, 
gray pike, pickerel, and wall-eyed pike abound j 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 unlinowii to liiin who is acquainted only with the less gamy fislles of our 
warmer rivers and lakes. These lalres arc s i t u h d  in  a beautiful country and are 
easily reached over either of two well-equipped railroads (the Burlington, Cedar Rapid8 
and Northern, and the Chicago, Milwaukee and Saint Paul). Excellent hotel accom- 
modations can be had, and be mho goes to Spirit Lake in quest of health and recreation 
in piscatorial sports will leave with regrets arid resolves to return another year. 

Little Eioux River is the outlet to Spirit and 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 inore than a creek. Mill Creek, one of its small tributaries near Cherokee, 
is similar to the Little Sioux, only smaller. 

h'torm Lake is a t  the head waters of the Raocoou, Boyer, and Little Sioux rivers, its 
outlet being in the first of' these. It is in a prairie region and has a very scanty growth 
of timber on its shore. The Idre is comparatively shallow, not being over 15 or 20 
feet in depth, wliile a large s l~are  of i t  is less than 7 feet in depth. 

Mr. Ezra Rurd, of Storm Lalre, illforms us that black hnss are fonud in the lake, 
but in small numbers, having been put there about five years ago. He also says that 
the largest fish in the lake are the buffalo, catfish, eel, perch, redhorse, and what is 
called the black sucker. From tlie fact that he says the latter contains but few 
bones and is the best fish i n  tlie lalie, we take i t  t o  be the Nissouri sucker Cycleptus 
elongntus. Aside from this fish, the piclrerel (Lucius Zzccius) mil the percli (Pwca .fm- 
z'esce?zs) are the most inq)ortaat, :mil arc? found in great abundance. If the wall-eyed 
pike is fouiicl in the lake, i t  is very scarce. It seems strange that the best food and 
g a m  fishes (wall-eyed pike and b1;iclr bass) found in Spirit, Okoboji, and Clear lakes 
are not found i n  Storm Lake or, if fonnd a t  all, are very scarce. It may also be worth 
while to  remark that the ininnow Notropis hudsonius, which is very abundant in Spirit, 
Okoboji, a i d  Clear lakes, was not fowid ill Storm Lake. 

It einpties into the 
Missouri ]Liver a t  Sioux City. The Floyd at Leinars is only a small creek. A dam 
across the streaiii at this point c:iiises the wiiter to back up and form a few sinnlllakes. 
The bottoni of the stream is sautly and muddy. The 111:avy rains previous to  our  visit 
midc i t  difEcult for lis to seine above tlic clam, so most of our collecting was done in 
the stream just below the d:m. A t  Sioux City De Floyd is so1110 larger and has a 

Ployd Xiver is a rather sinall stream i i i  northwestern Iowa. 
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muddy bottoin. Our collection 
was made just below it. 

Eastern Nebrwsliw is R considerably clevated and rolling prairie, containiug very 
little timber, even along its streams. I ts  rivers and creeks are typical prairie streams. 
The running wnter iu  them, except in  times of drought, is usually turbid, atid their 
curreiits are swift, rnucli iiiore so than in the streains in Iowa. 

Platte River is the largest and most importaut stream in eastern Nebraska. Ab 
Freruont, mliere visited, it is very wide and shallow, aiid reseiiibles very much tho 
Missouri Rivcr. Tlie l’latte is very full of shifting sniid bars, aud its water has the 
saine inilliy appearance as that of the ;Missouri. The fishes taken €roiii the l’latte have 
a very pale, sickly color, which soon cliaiiges t o  a inore natural color when the fishes 
are placed iu clear water. Our collectious were made froin the river and from some 
bayous near by, which are connected with the river in times of high water. 

It empties into 
the Platte a few miles below Freinont. I t  has a sandy aud muddy bottoin aud a very 
swift current, Our collectioiis mere iiiade from the river, from a bayou, aiid from 8 
small creek between tlie river and Freino~~t .  

BZue River, near Crete, is somewhat sinaller than the Ell~horn, but very similar to 
it in other respects. Blue River is a tribut,ary of Kausas River. Our collectious 
Were made from both branches of the Blue Eiver, .a, few miles west of Crete. 

Salt Creek, near Lincoln, is a sinall stream with usually a muddy bottom and swif t  
current. Oar collections are from the creek sild froru some large ponds, or lakes, 
near the creek and connected with it in times of high water. 

There is also a dain across the streain at  tAis point. 

Elklhorit River is one of the larger strewins in eastern Nebraska. 

LIST OF SPECIES OBTAINED. 

1. Lepisosteus osseus (Linnmus). Long-nosed Gar.  Commou in  Spirit Lalco. 
2. Noturus gyrinus (Mitchill). 

8. Noturus flavus Rafiuesque. 

4. Ameiurus melas (Itnfincsquo). 

Found in  Platto ltivor :it Froinout, Floyd River a t  Lornars and Sioux 

Pouud by me only iu Snlt Crook iioar Lincolii, wlicro but  few 

Platto and Elkhorn river8 at Fronioiit, Salt Creek a t  Lincoln, 
Apguroutly not con:uiou a t  any of 

131110 Itivor :it C‘rcto, Plntto ani1 Ellcliorn rivers 
a t  Fromont, arid Salt Crook at Lincoln. 

Olio miall spocinion tnkon in tho Elk- 
horn nt Froinout. 

Abundnnt i n  Floyd River  bolo^ the dam 
at Sioux City. It is also found iu Enst Olroboji Lnlto, whoro 2 or 3 sural1 spocimeiis wore 
obtained. Very largo bufftLlo fish aro reported froin this l:ilte, wliich are probably this or 
tho preceding spocios. 

This small siic1cor:~ppel~rs to bo ooinnion i n  BIiio River 
a t  Crete, iu tho Plnttu aiid Elkliorii rivers, aiid in tho Floyd liivor :It Sions City,  bolo^ tho 
dam. Dorsal rays, 25 to  30; scalos io  tho lntoral line, 36 tlo 41; Iicnd, 3f t o  4; depth, 24 t o  3. 

Apparuutly coiuiiiou in Floyd liivor at Loiuars 
nnd Sioux City. 

Ab \Vatorloo, IoFv:~, J lily 18, 1893, I osamiiied 
tlie contonts of tho  l ivo boy of :L innii who sirpplios live bait t o  tho eiithusiilstio local anglers 
for 1)laclc bass, pilto, aiid piokorol. ‘I‘ho boscoutaiuod iio fewor th:tn 7 spocies, vie : 2 suclcors 
(tho :tbovo aucl lllbxoatonia ~i~aorolcpidot t~nc dicqt~eaiiei), 3 iniunowe (Caiiipostott~a naotrialum, 
Cliolta viyilar, rmd Notropis wliipploi), nu11 2 dartora (Et l icos to i t~n caprodes aud Ethcoston~n cuides). 
All these spocimous mom takeu iu the Codar ltivor at Wntorloo. 

City, aud in Storin Lalro. 

examples were soon. 

1~’loyd ltivor a t  LBUIO~S, nnd i n  Storiu +ud Spirit liilcos. 

I t  tloes not appour to  bo C O I I I ~ I ~ U  at :~ny of theso places. 

tl1cso placos. 
5. Ictalurus punctatus (Rafinesquo). 

6. Ictiobus cypriiiella (Cuvior &. Valenciennes). 

7. Ictiobus bubalus (ltafinesqne). 

Citanarl Cut .  
Coniinou. 

Buffulo. 

Small-mouthed Bziflalo. 

8. Carpiodeevelifer (Rafiiiosqno). Quillback. 

9. Catostonius teres (Mitohill), 

10. Catostomus iiigricaiie Lo Snoiir. 

Cottcnoic SiLclco.. 

Hog Si~oLar. 

(Evormann.) 
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11. Moxostoma macrolepidotum duquesiiei (Le Sueur). Comnmn TVhitc Sucker. Common in Blue 
River at Crete, Webr. A few specimcns examinecl at Lemars, Iowa: from the Floyd River just  
below the dam. 

12. Placopharynx cariiiatus Cope. B i p j ~ ~ e d  Suoke~.  Very abundant in the Floyd River a t  Sioux 
City and Lemars. 

13. Campostoma anomalum (R:Lfiuesque). A few were obtained in Floyd River a t  
Sioux City, but i t  mas found in considerable numbers iii College Creek a t  Ames. Also seen 
among “l i re  bait i’ a t  Waterloo, Iowa. 

Abniidant in the Platte River at Fremont, less so in  the Ellc- 
horu a t  Frcmont and Salt Creek a t  Linrolu. It was also found to be a common niiniiow in 
the  Flogd River a t  Siou? City and Lemars, and in Collegc Creek a t  Ames. In individuals 
2,:; inches long the intestinc was 9 inches in total length. 

15. Pimephales promelas Rafiiiesqne. Bluc River, Crete, Nebr. ; Platte River, Fremont, Nebr. ; 
Elkhorn River, Frc.mont, Nebr.; Salt Creek, Lincoln, Nebr.; Floyd River, Sioiix City antl 
Lemars, Iowa; College Crook, Ames, Iowa; and Storm Lake, Iowa. Abundant in all suitable 
places. 

16. Pimephales notatus (Rnfiuesqne). Found ot Fremont in  the Elkhorn, a t  Crete in Bluc River, at 
Commou a t  Anios only. 

17.  Cliola vigilax Baird & Girard. 
18. Notropis heterodoli (Cope). Found among the wcecls near tlie shore of Storm Lake and in 

Collcge Creek a t  Amos. Au exami~intion of Prof. Hay’s typo of Notvopis gevninnus, which 
came from Smoky Hill River a t  Wallace, RDUS., shows tha t  it belongs to  this speeles. The 
specimen is in very poor condition. 

This iniuuuw was found in  limited iiumbers in Floyd River a t  Sioux 
City : ~ n d  Lernars, iu Storm Lake with iV. heterodon, and in  College Creek a t  Ames. A t  Ames 
i t  is ai1 abunilaut species. 

Abundant in Platte and Elkhorn rivers a t  Fremont, Salt Creek a t  
Lincoln, Blue River a t  Crete, arid Floyd River at Sioux City and Lemars. Less common a t  
Crete than elsewhere. 

21. Notropis gilberti Jordau Sr. Meek. A few iudividuals were found in the Floyd River a t  Sioux 
City and Tmiiars 

22. Notropis topeka Gilbcrt. Found in Salt Creek a t  Lincoln, Blue River a t  Crete, aud Floyd River 
a t  Sioux City antl Lcinars. It was found in greater numbcrs in Salt Creek thau elsewhere. 

23. .Notropis hudsoiiius (Do Witt Clinton). A fev specirricilswcre obtained from the Floyd River a t  
Sioiix City, whilc iii Spirit and the two Oliob0,ji lakes it is by far the most abuntlaiit minnow. 
A t  thesc lakes i t  is the pr1ncip:il minnow used by local fisherman a8 live bait. 

Platte aud Ellrllorn rivers a t  Fremont, Salt Creek a t  
Liiicoln, Illue River :It Cretn, a i d  Floyd ltiver at Sioux City and Lemnrs. Tlle eastcrii limit 
of this widcly distributed specics see!hs to be in  Central Iowa, it liaving bee11 fouud by me in  
the Des Moiues River at Dcs Jloines. Ravcunn, Nebr., seems to  be near tllu northwest limit 
of its range, as i t  wab not fonnd in any of the  streams in  soiithwestern South Dakota. To 
the soiitliward it is a n  nbnndnnt fish iii all suitable streams, as far a t  least as the Rio de 10s 
Conclios, in Chihiiahoa, Mexico, where i t  was obtaiued by Mr. A. J. Woolman. 

Noticed also in ‘( livc bait ” 
box :it Waterloo, Iowa. (E.) 

This spccies is nbaiid:tnt in College Crceli, from which the col- 
lertioii coutaine 12 young q)ccimens. Thcxe (lo not differ froiii e:isterii specimeu~, except t-hat 
the cautlol peclnncle is unusually loug. This species is iiot coininoii in  Floyd River at Lemars 
:Lnd Sionx City, autl is app:lrentlg inore numerous in the Elkhorn River at Fremont, Nebr. 
No spccirneiis were taken from otlicr localities. 

This species was fouud in the Pls t te  and Elkhoru rivers near 
Freniont, where i t  appcnrs to be rather 8earcc. 

This species is also rommon in tho Elkhorn River at Fremont, 
Nebr., aud less common in Floyd River n t  Sioux City, Iowa. 

Also seen among “live bait” a t  Waterloo, Iowa. 

Stone-vollrr. 

(Evermanil.) 
14. Hybognathus nuchalis Agassiz. 

Sioiix City and Lemars in the Floyd, and in  College Creek a t  Ames. 
Sccu in  “live bait” box a t  Waterloo, IONS. (E.) 

19. Notropis Cayuga Meek. 

I 

20. Notropis deliciosus (Girard). 

24. Notropis luti-eiisis Unird CY: Girard. 

25. Notropis whipplei (Girard). 

26. Notropis megalops Rafiucsquc. 

A fcw spccimciis from Storm Lakc. 

27. Notropis jejuans Forbes. 

28. Notropis dilectua (Girard). 

29. Phenacobius mirabilis (Girard). From Blue River at Crete ; appareutly not common. 
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30. Hybopsia keiituckieiisis (Ribfiucsquc). 
31. Hybopsis storeiiaiius (Iiirtland). 

C k r r b .  A few spcciiucus from the Elkhorii ot Fremont. 
Tliis spccics m : ~  found to be common in tho Elkhorii a t  

Fremont, Ncbr., and scorcc in Floyd Rivcr a t  Sions City, Iowa. No spccimeuv mere talrcu 
from othcr localities. 

32. Hybopsis hyostomus Gilbcrt. Found in Platto ani1 Ellrhorn rivers ot Frcmont, aut1 I3lnc River 
at Crete. 

33. Platygobio gracilis (Richarclsou). Flat-Bec~drtl X r t m o i c .  A fcw srnibll speviiuciis wcre found in 
Plattc River a t  Frcinoiit. 

34. Semotilus atromaculatus (Mitcliill). Creek Chub. Floy(1 Rivcr a t  Sioiis City, ticarce; more 
common in College Crcclr a t  Amos. 

35. Noteniigonus clirysoleucus (Mitcliill). I l i m m .  Plattc. River near l+mout, Floyd River a t  
Sioux City, Collcgc Crock n t  Ames, and Storm ant1 Spirit lakes, in all of whicli waters this 
species is common. 

36. Hiodoii alosoides (Rafincsqiic). A few takcn in Platto River at Fremout aucl Floyd 
Rivcr a t  Sioux City. 

37. Dorosoma cepedianuni (Le Sueur). A commoll species iu tho Elkhorn llivcr in 
suitable placcs a t  Fremont, but less so iu tho Floyd liiver a t  Sioux City. 

38. Percopsisguttatus Agassiz. Foundbrus ouly in Floyd River a t  Lemars auilin Enst 
Okoboji Lalrc, froin which latter pl:~oc four speciiuens merc obtoincd November 2, 1892, from :I 
miunon box a t  ouc of tho simmer hotcls. Mr. 11. C. Owcn, propriotor of the Lokc Park 
House a t  Spirit, Lake, says that  this curious fish is obuiidant in tlie lakes in that  vicinity aud 
that i t  is I I S C ~  ustciisivelg for livc bait. Professor Mock, in  .Junc, 1890, inadc special iuvesti- 
gatioii in East Okobqji Lnlic for this species, bnt  was unablc to find it. Tho spccinicns 
obt :hei l  by mc vary in leugtli from 32 to 5 inchos. In Mill Creek, a small tributary of the  
Little Sioux Rivcr, mliicli is tlic outlet of the Spirit Lalrc group, Profcssor Mcelc found 
I'wcopsis guttatus to be tho inost ihbundaut specics. In these spcciiuoiis tlie serrations of the 
prcopcrcle are much iuorc pronounced tliaii in  spccinicus from tho Little Miami River, Ohio, 
with mhich I lmve comparccl them. (Everrri:mn.) 

39. Fundulus zebriiius Jordaii rSL Gilbert. Coiriinoii in Storm and Enst Okoboji lakes. It mill 
donbtlcss be foulid to occur in all tho I:~kes of Iowa and soiitlicrii ilLiuncsots. 

40. Zygoiiectes sciadicus (Cope). Spcciinciis wcrc obt:iiiicd Doni tho Platto and Elkhorn rivers a t  
Frcniont, and 2 young individuals from Floyd Rircr at Lemars. It sccxns to bo very scarce at 
cacli of tlicsc places. This spccics and Z. nmcdonnldi hfcclr very closely reseinble each othcr, 
although the spccimcus so far collcotcd s110w coiistaiit, but  slight diffcrenocs. In 2. sciatliciis 
tho toetli in tlic uppcr jaw aro in a broad bniiil with tlio ontor oiics but little enlarged, and 
their tips but  sliglitly liookcd. Z. ntacclona7di lins tho tceth of tlie 
upper jaw in  a narromer band with the outcr ones contiiilcrably cclarged and clccitletlly 
hooked. Dorsal rays, 11 or 12; a i d ,  13. 

Fouiitl iu Floyd River a t  Lemarti :ind Sioux 
City, mlierc i t  was c o ~ n a ~ o i i ;  iu Storm Lakc, whore i t  i s  the inost rLbundaiit and most important 
food :~ud gamc fish; also in  East aud Wcst Okoboji :~ud Spirit lakes, in  cach of whicli i t  is 
abundant, beiug sccoiid iu iiiiportaiicc only to tho wall-cycd pilic ( 8 l i z o s t e d i o ~  v i t i *cus~) .  

42. Pomoxis sparoides (Lac6pkdc). Calioo Buss. Spcciinous of tlic cnlico bass wcrc identified 
u t  East Okoboji Lake, in  whicli i l  is said to  bc II coiuiuou spccics. 

43. Ambloplites rupestris (Rafincsqnc). A fcw apccimens wcrc obtiLined a t  Soax City 
in Floyd River. 

44. Lepomis cyaiiellus (Rsfinesque). Comruon in tho poudr of the Ncbrnska State 
fish-hatchcry a t  South Bend; ;ilvo iii Platto and Elkhorii rivers :Lt  Fremont, Floyd ltivcr a t  
Lomars, and  in Storm Li~ke. 

Coiniuou i t t  South Bend, Xcbr., iu tlic ponds of tile Qtilitc tish- 
lietchory ; also iu  P1:Lttc aud Ellrliorii rivcrv a t  Frcmont, Salt Crook near Lincolu, Floyd 
River a t  Leinrms and Sioux City, Lllno River a t  Cretc, and iu Storiii Ldio. 

l"oiiiit1 in Spirit I d w ,  and doiibtles9 occiirriug in 
tlie othcr lakes of that  group. 

Spociinens obtoiiicd from Spirit Lake, \VheXW 
it docs not appear t o  bo a t  all common. 

Apparently scarco in all of thcsc places. 

i)foorr-cyc. 

Hiekolg Shad. 

Tn"t Peidr .  

Dorsal rays, 10; aiiol, 11. 

41. Luciuslucius (Linnntns). Pike ; A-ortlicrrL Pickerel. 

Goggle-eye. 

@mea St~xfialc. 

45. Lepomis humilis (Girnrd). 

46. Lepomis pallidus (Mitchill). 

47. Lepomis gibbosiis (Liuumus). 

n1ue Si~nj ixh.  

C o n ~ i i ~ o i r  SicitJsk. 
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48. Microptarus salmoides (Lac6p;dc). L a v p n t o u f k e d  BZacL Bass. Common in the P1:itte aud 
Elkhorri rivers at Fremont, less so ill l71oytl River :it Lemars arld Sioux City. It is also found 
in Spirit Lake, wlicre i t  is prob:ibly couimon. 

49. Micropterus dolomieu LacOpEde. Amon? tho watcro covered by 
this report, the  sinall-inouthed blaclc bass w:ts found only in Spirit Lnkc. 

50. E theostoma iiigrum Rafi nesque. Elkhorn Bivcr a t  Freniont, scarce; Floyd River a t  Le~nars 
ani1 Sioux City, cotninon; College Creek a t  Ames, and Storm, Phst Okoboji, and Spirit 1:1Iics. 
It m~~tnoct most abuudnnt iii Storm Lake. A spccimeii was found in  a iuinnow br~cltet a t  
Spirit Lakc, where i t  semis to Ire used as live bait to soi~le extent. 

Suvoml specitnous seeti in :I “ l ~ v e  lmit” box 
at Waterloo, Iowa, where i t  \vas cdled “ fitichleback.” 

A few bpocimcns fi~uiid ii, Floyd River 
a t  Sioux City. 

A very brilliantly colored inale of this beautiful 
darter was noticed aruong tlic iiiiunows in tlie live box of‘a fisherman a t  Waterloo, Iowa, July 
18, 1893. The nose, lowerjaw, opcrcles, and ohcelis, mcro of a rich orange in color; rest of 
hc:itl orange but not so rich; eight broad, vertical, greenish bars on Bide; spinous dorsal plain. 
Several local fishermeti to  wlioin this fish was shown called i t  a ‘I sticlrleback,” and I learned 
that  this is the nnnie wltich they apply to all tho  darters found there. 

Found oiily i n  Storm Lnlte, wharo i t  is not 
common. 

This interesting little darter, originally clcscribcd from 
Iowa, WIS found in  limited iiunibers it1 the Plntte and Elkhoru, near Fremotit. In  tho State 
fish conmission ponds at South Bend, Xebr., it was found to be very abutidan t, the collection 
coutaitiing 42 siiiall spccitnciis from that  place. It was found in  Floyd River; both at LetilnrH 
and Sioux Citx, but  did not‘appenr t o  be common. IVe also found i t  i n  Collcgo Creek at 
Ames aud in  Storm aud Spirit lakes, 11 specimens from hinos being in the collection. An 
cxntnitiatiou of specimens from these different localities shows considerable wxiation in the 
dorsal-fin formula,. In  23 sperinieus from Soutli Bend the dorsal-fin formula W ~ M  as follows : 
IX-10 in  9, x-11 in  5,  x-10 in 4, IX-11 in 4, IX-9 in 2, ai111 XI-10 in  1. Two of the specimous 
from Fremoiit give X-11, and one each VIII-10, IX-10, aiid x-10. The one specimen me have 
from Lcmars has tlie dorsal VIII-10. Tho foiir spockiens from Storm Lake give VII-10, 1,111-9, 
VIII-11, and rx-10, respectively. Of the 11 specimens from A i m s  four give IX-11, four IS-10, 
:mcl OUB each x-10, X-11, and VII-9. Of these 46 spccimeiis, 1.5 conut IS-10, while the variation 
i n  23 others is from I S  or X-10 or 11. 

Abuudant iu Storm, JCast Olcobo,ji, and Spirit lakes. 
A t  the mouth of a small inlet ilear the nortlic,zst coriier of Spirit Lake, aLbollt the  last of June, 
1890, youug yollom perch wero so nbunchut that  they could bo Scoop0c~ up by tho handful. 

57. Stizostedion vitreum (Mitchill j.  J17uZZ-c~erZ Pil~c. Thisis by  far the inost importnut and valuable 
fish of Spirit and West Okoboji lakes, where i t  is lruomn ns ‘Lptlto.” 

58. Stizostediou canadense (C. 13. Smith). Satid Pil ie;  Gray Pike. I“0und in 1’l:itte River a t  
Fremont, Floyd at  Lemars and Sioux City, and in  Spirit Lake. 

59. Roccus  Chrysops (R:&iosquo). JJ‘Itite &88. One Hpocimeu from Storm Lalic. Loc:11 fislicrinen 
roport that  i t  is talceu but  rarely. 

60. Aplodiiiotus grunniens (Rafinesque). E’resliwater Drum. Coumon in tlie Elkhorn liivcr near 
Freniont. 

~ t t a ~ t l Z - i t i o ~ ~ t l f e ~ Z  Black Bass. 

51. Etheostoma caprodes (llafincsqiie). 

52. Etheostoma aspro (CIJlK? LII .Jordan). Jjlack-xided I )uv fer .  

53. Etheostoma evides (Jordan & Copeland). 

LO!/ Pevcli. 
(IC.) 

(Evermaiin.) 
54. Etheontoma caeruleum Storer. R a i ~ b o w  darfer. 

5 5 .  Etheostoma iowa .Jordan &L Meek. 

. 

56. Perca flavescens (Mitehill). X h g  Perch. 



13.--I,IST OF T H E  FISHES INHABITING CLEAR LAKE, CALIFORNIA. 

BY DAVID S. JORDAN AND CHARLES 13. GI1,BER‘I‘. 

Clear Lake is a depressiori in voluauic rocks i n  Ldie Couuty, Gal. It is irregular 
in forin, about 30 iiiiles in leugth by 5 to 10 in breadth, aiicl stmounded by luouutailis 
of eruptive rocks belonging to  the Coast Itauge. Its waters are generally very clear, 
with bottom of volcanic gravel and ash. They ar ived from mountaiu sti-eam 
and springs. The outlet of the lake, Cache Cre o v s  through a wild raville, 
Grizzly Canyon, tlirough the iiiouutains to the southeast, into tho Sueramento Valley. 
Here the waters sitilr or are lost in tho tules (Jzcizczrs), very rarely reaching the 
8acrameiito Itiver, except by niiderground soaltago or throngli tracts of tules without 
distinct cliaiinels. 

I n  a receut visit to  Clear Lake, specimens of various species of fishes mere 
Obtained, and additional sixximeus aud informatioll have beeu derived from Mr. San- 
ford Pitrrish, of Lakeport, a geutIeman interested in the natural history of tlie region. 
The fauna is identical with that of the Sacrrtirieuto River, except that the salmou ot 
the Sacramento can not enter Cache Creek. 
1. Entosphenua t r identatus  (Gnirchier). L~antprey. Occasio~~nlly takcu, accordiug to Mr. l’arrish ; 

2. Catostomus occideutalis Ayres. Sitolier.. Common. Accordlug to Mr. Parrish, niiothor species 
of Catoatomus, ICUOWII as “mnllet,” exists iu  the Inks, with larger head nud stouter body than 
tho commou sucker. 

3. Lavinia exilicauda Baird SS Girard. Hitch; City; Silversides (youiig). Very comuloii, reachlug a 
length of 14 inches. 

4. Brthodoii niicrolepidotus (Ayres). The comulouest fish in  tho Inlce, largely nsed a8 
food. 

5. Leuciscus crassicauda (Bnird &, Girnrd). Guuernlly coiuiuou, according to  Mr. Pimiah; 
uot 8oeu by us. 

6. Ptychocheilus oregollellsis (Riohnrdsou). Cliajlpaul or Skaf>pau.. Very C O I U ~ O I I ,  r e a c l h g  a 
wcight of 15 t o  20 pounds. I t  riiiis up tho streams iu tho spring. We saw speciiuoiis speared 
by fibhermoii i n  ICcluoy Creek. This species talres the hook nud is oftcu tnkeii on a trolliug 
spoou. S c n l ~  in  l.zttaml line, 69 iu  0110 

speciruen, 80 in  noother. 
Occasioually telrun, ncoordiiig to 

Rlr. Pisrrish. I ‘  Much smaller mid darker tlinn 1’. oregottensis, with sniallur scnles and does 
not take tho trolling Q)OOII.” 

8. Pogonichthys macrolepidotus (Ayros). COIIIII~OII,  t l ~ c  young 
(called 1’. arqyveiosucl by l h i r d  & Girard) especially abiiiidnut. 

9- Salmo mykiss  irideus Ayres. Conlmou i i i  the 1dic aud iu umat of its 
tributarics; the ordinary form of tront cliaracteristic of tlic Coast Range, varying iuucll iu 
size aiid color in accordauco with the food supply and the character of the water. Spcciinous 
wcighing 12 poiiuds hero beeu tnkeu in Clear Lake, M r .  P:irrisli thiulis that  tho yo~111g fry 
remain two t o  three years in the streams before goiug clown to  the lnkc. In IColsey Creek, 8 

tributary flowiug in  ou the west side of tho lalie, are falls soiue 20 foct iu height. Above 
tliose ftills n o  tront were found ilutil after they hnd beeu p1:sntod there. 

UOt SUOU by US. 

Young silvery, with n black caudal spot. 
U1ackJ;Jisii. 

Coloration very (lark, Reaches a length of about 15 inches. 
Cltttb. 

Takes the hooli. 

Tho specimens seeu wero uuustially robust in form. 

7 .  Ptychocheilus harfordi Jordau & Gilbert. Not socii by us. 

S)Zil/ail; “F~*t.si~-tatrter Strtelf ,” 

Cnllfoiwia Bvool; Trout. 

139 
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10. Gasterosteus microcephalus Girartl. 
11. Archoplites interruptus (Girard). Perch. 

Stickleback. Said to lie coinnlon j not seen by 11s. 

Fornicrly very coininon, but now becoming scarcer a5 
its spawning-groiinds are dev:istatctl by the carp. An cscellent food-fish, vigorons and gamy, 
reaching a weight of 4f poniids. The destrnction of this valuable fish is onc of the most 
unfortunate results of the ill-nclviscd introduction of the carp into California maters. 

Occasionally takcn; sevcral spccimens seen. fl'hc form described by 
Dr. Eigenmnnn iuidcr the name of Graniden setuiacabra cclifroy,Zetcl*a, from Allen Springa, a 
tributary of Caclie Creek, is apparcntly not distinct from Cottrrs gt/Zosns. 

13. Hysterocarpus traski Gibbons. Pit9ipnroits Perch. Common, roaching a length of 8 iuches. It 
brings forth its young in May aut1 Juno. Thc development of t,his singnlar fisll conld be 
stndicd here, a n d  may yield iutercuting resiilte. 

12. Cottus gulosus (Girard). 

Besides these native fishes, t h e  following have been introtlnced from t h e  streams 
of the Eastern States: 
14. Cypriiius carpio 1,iun:ous. a r p  

s, thus keeping the shod  maters roily all the time. 
Everywhere varF common, bnrromiug into tho miid among 

the tules .or in slialloiv This 
species is regardetl as mortlilcss as food. It destroys the eggs of the Sacrameuto perch, and 
:ilso dcvours the Pal l i~ner ia ,  or water colcry, ou which the canvasback and other dncks feed. 
In  California this spccies is a nnisancc,' without rctlecming qualities. 

15. Ameiurus nebulosus Lc Snenr. 2 % ~  CafJish. Estrclncly :bbuutl;mt and dcstructive to the spawn 
of' other species. It is, howovcr, a fair food-fish aud miicli less objcctionablc than the carp. 
I t  is tho best fish in tho lake escept tho Sacramento perch and the trout. 

16. Ameiurus catus (Linu:eus). 
17. Micropterue dolomieu LaoBpPde. 

The ?i'oi.k4aiZed Ca@8k. 
Black BURR. 

Occasionally taken with tho preceding. 
Introduced lately ; a very fcw Rpecimens taken. 



k-NOTES ON THE FRESH-WA'TER SPECIES OF SAN LUIS OBISPO COUNTY, 
CA LIFOKNIA. 

BY DAVID STARR JORDAN. 
._._ - 

T'le courlty of Sa11 Luis Obiapo lies along the coast of California, midway between 
Moiiterey alld Santa Barbara. It is composed of two or three isolated valleys openiug 
out to the sea, and surrounded ou all sides by high aiid barren mountains. These 
~~iountains have served as a barrier, shutting OB 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. I n  these 
streams very few species of fishes are found, and. these few, except in one case (Agosia 
nuhila), are spccics which have come into the fresh waters by way of the sea. None of 
the characteristic types of the Sau Joaquin and Sacramento valleys are fouud in San 
Luis Obispo County. This is evidently not due to  any character of the maters, but 
simply to the fact that these fishes ca,n uot reach San Luis Obispo except by desceut 
to the sea. The extreme paucity of species of fishes becomes a fact of some interest in 
connection with geographic distribution. Iu the investigations of these. atreams I 
received the efficient assistance of Mr. J. 17. West, of Paso Robles. 

The streams examined were Sail Luis Creek, Corral de Piedra Creek, sud Arroyo 
Grande. 

San Luis Creek is a clear, cold, swift stream which drains the valley of San Luis 
(hispo. It was examined l ieu Avila, where it is deep and tortuous, with high bauks 
covered with kanglul vegetation. Here the following species were Been : 
1. Agosia nubila (Girard). Iu springs ninong watercreeses, rather common. A very widely distrib- 

The California specimens uted species, found in all springs of the Coast Range, northward. 
may represen t a distinct subspecies, but the characters need further romparison. 

2. Cottus gUlOSUS (Girard). Abundant and large. 
3. Eucyclogobius newberrii (Girard). 
4. Gaaterosteus microcephalus Girard. 

current and aniong weede. 

Common in  the bottom of the stream, iu quiet places. 
Everywhere coiu~nou, eapecially in pools a~t t j?  from the 

Corral de Piet7?.a Creek is a clear, cold brook with muddy bottom, full of cham, 
Watercress, elid other pl:tnts;, and reduced in suinnier to a succession of pools. It 
flows into a larger stream, Pismo Creek, which in turn ruiis into Arroyo Graiide near 
its mouth on Pismo Beach. Here was fouud but one species, the stickleback, Qaster- 
Weus microcephalus Girard, which was very comnion. 

It runs swiftly 
aver a gravelly bottom. About the village of Arroyo Gradde no fishes mere seen. 

Awoyo Grunde is a large stream, clear, cold, aiid rather shallow. 
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Lower dowu in tributary pools and miry pleces mere sticlrlebacks in abuudmce. Sear 
its month one scnlpin j\’ilS seen. 

In this stream and in the others trout w e  occasionally taken and sometimes saluoii 
enter tlieln from the sea. Lopez Creek, i~ mountain tributary of Arroyo Graiicle, is the 
best-known trout stream in Sa11 Luis Obispo County. It is said by anglers that the 
brook trout exist in tlie nlonntaiiis and the salinou trout come up from the sea and 
‘ipromiscuously mix with it.” This seems ariother may of saying that the brook trout 
(iridezcs) anc1 the salmon trout (gccirdweri) are but forms or states of the same fish. 
The individuals which ruii to the sen grow larger aiid are inore silvery i i i  color than 
those which reniain in tlie brooks. 

The followiug is :L list of the fishes o f  tlie streenis of San Luis Obiqo Couuty so 
far as recorded : 

1. Agosia iiubila (Girard). 
2. Salmo mykiss gairdneri (Richmilsori). 
3. Salmo mykiss irideus (Ayres). 
4. Oncorhynchus tschawytscha (Walbaiiiu). 
5. Gasterosteue microcephalus Girard. 
6. Cottus gulosus (Girard). 
7. Eucyclogobius newberrii (Girnrrl). 

111 110 other streaiii of the United States iiiwvhioh au equal amount of water flows 
has so short, a list beeu recorded. 



15.--ON THE I~PPLIANCES FOR COLLECTlNG PELAGIC ORGANISMS, WITH 
SPECIAL REFERENCE '1'0 l"SE EA4PLOYEL) BY THE 

UNITED S'l'A'l'ES FISH COMMISSION. 

BY COMMANDER %. I,. TANNER,  U. S. NAVY 

THE SUBPACE T O W  NET. 

The tom net for collectiug miuute auimsl atid plant forms from t h e  surface of the 
sea mas among the first devices of the naturalist, and the same apparatus lius been 
used a t  intermediate depths. The raiige was formerly confined within narrow limits, 
generally not exceediug LL few fathoms, :~nd eveu then i t  \.vas not dtogetlier satisfac- 
tory, as specimens would naiturally f i d  their may into the net while it was being 
hauled to the surface, the exact depth of their habitat remaining a mystery. 

The riugs of surface nets iii coiiiiiioii use by tlie Fish Couiinissiou are of one- 
foiirtli inch brass or iron wire, from 18 to 1s iiiclies in diameter; the nets are generally 
of silk gauze, although they may be inade of cheese cloth or other suitable material. 
The usual practice is to tom thew with a small liue either astern or over the side while 
the vessel moves slowly through the water. Another method has beeu practiced suc- 
cessfully OIL board the Albatross for tun years, which, in cotnbiii:etion with a subimriue 
electric light, has added many uew species t o  our collections. 

A riug, slightly heavier thau ordiiiarily used with a surfme iixt, has 8 sliaulr which 
is inserted iiito a staff, usuaily a bamboo pole of suflicieiit length. The net is of silk 
bolting cloth. This device uiay be used at aiiy time yhon tlie vessel is lying without 
headway, or moving very slowly through the water. Its greatest iichievemeiits have 
been in conuectiou with the electric light. A t  night, preferably from oue to three 
hours after dark, the vessel lying broadside to the wind aiid without headwiiy, aii 
ordinary Edisou 6O-candle ineaiidesceut lamp, attached to a properly insulated cihble, 
is lowered from the lee gangway, (i feet or more from the ship's side, just suEcieutly 
to keep it submerged with the ordinary inotious of tho vessel. Slow-iuoviiig forms 
which are floating ou the surface, collect in lergo iiuitlbers at the water liue as tlie 
vessel sags slowly to leeward, and more nct'ive species gnthsr to feed upon them; as  
soon as tho light is lowered, the latter gather around i't, as iuoths about a candle, 
soiiietiines in great swarms, aucl it is tlien that the net reaps its richest harvests. 

Surface collecting has always been a iiiarlred feature iu the work of the Albatross, 
and improved methods \vere sought from the first. The opportunities for this line of 
investigation, without iuterferiug with other work, were im~~rocecleiitcd, as the net 
above described could be used whenever the vessel was hove-to for souuding, ctc., and. 
the tow uet was available from the time the trawl was put; over the rail until i t  I V ~ S  OLL 
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board again, from half an hour to six or eight hours later. Observing this, i t  soon 
.occurred to us that something might be done to develop tbis field of inqiiiry, and 
various deviees were tried from time to time with greater or less silecess until, 011 the 
-8th ,of May 1885, the present form of surface tow net, devised by tlie writer, was first 
used and became a part of the regular scientific outfit. 

IMPROVED SURFACE TOW NET. 

The ring is of 3-inch galvanized iron, 4 feet lg iuclies in diameter; the net has a 
*-inch mesh, thread 24-6 stow, barked, 10 feet in  length, saiiie size throughout, and 
has a pocket of’tlie same material 5 feet in length, which is formed by turuiug in a 
portion of the upper eutl of the net, thus doubling the inaterial for 5 feet from the ring. 
A small cord is passed around the net betwgeit the parts, and is included in tlie turns 
of the lashiug whioh secures the iiet t o  the ring. There is a drawstring in the lower 
end of’ the pocket. 

A mosquito-net h i r i g  is secured on the lower inside portion of the net, aut1 hangs 
.a foot below it: in order that i t  may have sufficient slaclr to insure the outer riet taking 
t h e  strain of towing. An ordinary snrfiice net with 12.inch hoop aud a silk-gauze 
bag, 30 inches in length, is suspended in the inouth of the larger riet by four bridles of 
small stuff secured to the rhg; i t  is inteuded to collect minute forms that might pass 
through the coarser material of the large net. A 24-inch bridle with four legs is 
secured a t  equal distance around the ring, i m c i  a 3-inch rope hitched through the bight 
is used for towing. 

To prepare the a$paratus for collecting: First, lash the lower end of the lining, 
place i t  inside of thenet aud lasli thelatter; rig out the swinging-boorn,reeve the tow 
rope through 8 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 cibrefully over the rail, keeping tlie ring in 
hand, reduce the speed of the vesseI to about 2 knots, lower the riet carefully into the 
water by the guy, and haul in tlie tow line until the ring floats a t  the desired depth. 

The net is tolreu in by hauling 011 the guy and slacking the tom line as the ring 
leaves the water. It is common practice on board the Alba>tross to use two of these 
nets a t  th? same time, one at  each boom, whenever the vessel is engaged solely in 
mrface collecting. 

’ 
TOW NETS FOR INTERMEDIATE DEPTHS. 

The possibilities of a tow Iiet of large size, drawn rapidly through the water for 
the purpose of taking fish at various depths, were discussed with Prof. Baird in 1882, 
and, to test, the. matter, a net was made under the directioii of the writer, aud used 
for the first time o!i May 8, 1883. 

The ring was made of 1-inch round iron, and was 10 feet iu diameter; the net, 
2-inch inesli slid 20 feet in length; the bridle had four lega, which were seized a t  equal 
distances around, the ring, and the steel-wire dredge rope was used as ;I tow line. 

This apparatus was towed a t  various depths, from surface to bottom, at  speeds 
ranging from 2 to 7 knots per hour, biit it failed utterly in so far as the capture of 
pelagic forms was concerned; any fish which had suflicieiit celerity of iiioveinent to 
ascape a beam trawl would avoid this net. The trouble seemed t o  arise from its 
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Fig. 1. 

PLATE 9. 

Fig. 2. 

Si she's grnvituting trap for 
Stainin aiiinial forins froiii 
intermehte depttis. 
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“firiug,” for when used at night its track could be distinctly seen several fathoms 
below the surface. On om occasion, wheu a school of mackerel was attacked with i t  
ou a dark night, we could see the mass separate only a few feet iu advance aud then 
promptly close again in its rear, aud not one was caught. The school was so dense 
that it seemed impossible to drag so large a uet amoug them without catching one or 
two a t  least; bu t  after an hour or more of towing in every direction at varying speeds 
from 1 t o  8 kuots, without the capture of a single specimen, we were impressed with 
the fact that our latest iuveutiori was not a success for maokerel fishing. Slight con- 
solation was afforded us at  the reflectiou that as a crab net it mould be immense. 

Surface tom nets attached to the dredge rope were used on board the Okalleibger 
for intermediate collecting, but a knowledge of the depths a t  which the specimens 
were secured \vas still lacking. The same practice was followed 011 board the Fish. 
Hawk until we improved upou it by adopting wiug nets, which were attached to each 
end of the trawl beam, aud perforiried the functions of collectors from surface to bot- 
tom, and thence to the surface agaiu. They mere like au ordinary tow net with a 
pocket added. The material was cheese cloth, aud beiug much fiuer than any port’ion 
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 auy other 
method in practice a t  that time. Of course, we had little kuomledge of the depths a t  
which the various forms were secured. Such as were coininon to both wiug net and 
surface net were, in a general way, assigued to areas within the influence of sunlight, 
while those fouud in the wing nets aloue mere allotted to depths more profouud. 

SIGSBEE’S GRAVITAl’ING TRAP. 

Prof. Alexauder Agassiz long folt the need of some reliable method of ascertaining 
the depth at which specimeus were taken, and in lS80 he requested Lieuteuaut Com- 
mander 0. D. Sigsbee, U. S. Navy, to cooperate with him i n  devising the.  necessary 
apparatus. Referring to this matter, Sigsbee says (Bulletin of the Museurn of Com- 
parative Zoiilogy, Cambridge, vol. VI, pp. 1854) : 

It occurred to me that  by using an apparatus in  connection with a line and lead, paid out vorti- 
cally as iu souniling, a d  by dragging vertically, instead of horizontally, as formerly, there would be 
a8 much certainty with reg,ird to  depths as in the old method, and that  simple mechanioal devices 
could be iuvouted to s:itisfy the oonditions of the work. * * * Our plan is to  trap the spuoimens 
by giving t o a  cylinder, covered with gausc a t  the upper end and having a flat valve a t  the lower end, 
a rapid vertical descent between any two depths ns may bo desired, the vdve  during such dcsccnt to  
keep ppen, but  to remain closed duriug the process of lowering and hauling back with t,he rope. An 
idea of what i t  is intended to effect may be statod briefly thus: Specimeus are t o  be obtained between 
tho iutermudiate depths A and I3, the former beiug the uppermost. Witli the apparatus in position, 
there is nt A tho cyliuder suspended from a friction clamp in such a way that  the meight of tlie cylindor 
and its frame kecps the valve closed; at U, there is a friction buffcr. 

Everythiug beiug ready, a small woight or inesseiiger is SQllt down, which ou striking tho clamp 
dlSBUgegCX3 tho latter and also the cyliuder, wlieu messenger, o h u p ,  and cylindor descend by their own 
Weight to U, with the valve open during the passege. Wlien the cylinder fritiue strikes the buffer at 
13, the valve is therefore closed, aud is kept closetl thereafter by the weight of the  messcng~r, clamp, 
aUd cylinder. Thc friction buffor, which is 4 inches long, may bo iegulat8cd 011 borird to give as many 
feetof cushiouingas desirod. * * It is uccessary first, t o  regulatu the buffer, to cushion the stoppage 
of the falling woiglits, which are, cyliudur and fi*iime, 33 pounds; clamp, 4 pouuds; messenger, 8 
Pounds; total, 60 pounds. The Blake adopted a rcvistiiuce of about 80 pouiids (this rosistaucc being, of 
Course, constant during the whole rnovomout of the buffer), i t  haviug bcon found that  i~ blow of that  

P. C. B. 18-10 
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A. Cylinder; copper. 
B. Frame; wrought iron. 

force resulted in  no injury to  the apparatus. On the  ascent the buffcr must withstand not only the 
weight of the 50 pounds of metal, but also the resistance which the water offers to the passage through 
it of the scvcral parts of the apparatus. IMorcover, when tho cylinder emerges from the water i t  is 
full of that  liquid, and with this increased weight would overcome the stated resistance of the buffcr 
and force the latter downwards uutil the  lead was reached. To meet these conditions i t  was llot 
thought advisable to increase the resistance of the buffer, which would involve a heavier blow against 
the apparatus, but  a rope-yaru mieing or stop was placed on the rope about 15 or 20 feet below the 
huger, beyond which the latter conld uot pass. 

Having secured the buffer to the rope about 5 or 6 fathoms above the lead (a vrry heavy lead to 
keep the rope straight) and paid out the length of rope required to span tho stratom to be explored 
by the cylinder, the clamp and cylinder are attached, the  latter being suspended from thc former as 
follows : The rope having been placed between the two sliding chocks of the clamp, tho arm of the 
eccentric tumbler is thrown up, which movcs the chock M inwards; then, by nienns of the adjusting 
screw, the chock L is pressed agaiust the rope, securing the clamp in position. The cylinder hangs 
4 or 5 inches below the clamp, and is supported by a loop of soft wire which rests on the lip of the 
tumbler; the ends of the wire, bciug run through holes iu the upper part of the frame of tho cylindor, 
are fastencd pcrmanently to  the outer arms of the lever D, to  which the valve is scrcwed. It is seen 
that  by this method of suspension tlie weight of tho  cFliuder and its frame is used to  kecp the valve 
closed while paying out. The cylinder should be filled with water, poured down through the upper 
sieve, to rnaintaiu tho valve on its seat while the cylinder is being immersed. Rope is then paid out 
slowly until the cylinder is a t  the desired depth, when the rope is stoppered and the messenger sent 
down. The messenger &trikes the arm of the eccentric tumbler, throwing i t  down and tripping the 
cylinder. The tumbler in falling rolicves t h e  pressure on the sliding chock M, which is then free t o  
recede from the rope. 

Messenger, clamp, sild cylinder fall toget,her, the valve being held open by the resistance of the 
water. A curreut is established through the cylinder, and specimeus which enter are retained by the 
upper sieve. When the buffer is reached, the valve is closed by the prossure against the outer arms 
of the lever. 

A very slight pressure on the adjusting screw of the clamp, after the chocks are bearing on the 
rope, is enough to prevent the clamp from slipping, but by an increased pressure on the screw a grcatcr 
force is required to trip the tumbler, aucl by this feature the arm of the tumbler is utilized t o  break 
the force of the blow which the body of the clamp receives from the falliug messenger. 

A few rings of sheet lead may be laid on the top of the clamp and buffer, respectively. 

I. I. Loops, or fairleaders. 
J. J .  Rollers. P. Eccentric tumbler. 

N. Adjusting screw. 

D. Lever. K. Frame of friction clamp. 

The next apparatus to attract attention mas the Chun-Petersen tow net, desigued 
to collect by towing horizontally a t  known intermediate depths. A slightly modified 
form of this device was constructed for Prof. Agassiz by D. Ballauf, of Washington, 
D. C., in 1890, and sent to the Albatross early in 1891. 

X. Mcssenger. 
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PLATE 10. 

I 

T H E  C H U N - P E T E R S E N  INTERMEDIATE TOW NET, 
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T H E  T A N N E R  I N T E R M E D I A T E  TOW N E T ,  F IRST PATTERN,  
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Describing the apparat,us, Agassiz says (Bulletin of the Museum of Comparative 
Zoiilogy, vol. SXIII ,  No. 1): 

Fig. 1 shows the closed not ready to  lower; fig. 2, thc not opeiiod, ready to tow at the required 
depth; and fig. 3, tlie closed net on its may up. f i s  tho metd  framo protecting the propollorp. The 
propeller shaft oxtouds to tho cross bar o", fittiug into :I socliot from which i t  is relieved aftor a few 
turns of the propeller, whon tho n o t  is tirst movod liorizqutally', and libcratcs tho rings of the chain b 
from the bar o", and thus opens the jaw8 of tho not, bringing tho straiu on tho two parts of the Chain 
a. As soon as the propeller shaft passes beyoiitl the crossbar c, tho q p o r  parts of the ohain are 
rolioved, sucl it thoii becomes the  longest, aud the strain oomcs npon the c h i n  b,  which pnlls togother 
and closes the jaws of Bho net a t  the termiuatiou of the tiino of towing, and i t  reru:iiiis closed until i t  
reaches the surfaco. 

The net was $-inch mesh, thread 24-6 stow, barked, lined with niosqnito-net the 
entire length, with an inner lining of silk gauze in its lower half. 

The apparatus was tested on the 25th of February, 1891, when it mas towed near 
the surface, where every detail of its action could be noted, this precaution haviug 
been taken merely as B matter of form, as our confidence in the device was explicit. 
It was soon apparent, however, that the propeller would not act a t  all under the low 
speed required with the fine-mesh net of delicate Inaterial needed for our purpose, and, 
increasing the speed sufficiently to work the propeller properly, the strain on tho parts 
mas so great that  no dependence coulil be put upon its uniform action. 

THE TANNER INTERXEDIATE T O W  NET, FIRST PATTERN. 

This element of uncertainty being inlierent 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 mtitter, having perfect faith in the Chun-Petersen device; but, seeing tlie 
disappointment of Prof. Agassiz and knowing how important he considered our con- 
templated exploration of intermedial depths, I set about devising at1 apparatus for 
its accomplishment. Tekiiig the ring and net of the Chun-Petersen apparatus, we 
removed the mosquito-net lining froin tlie upper portiou of the latter, aid added a 
bridle having four legs of equal length which were secured around the ring iu such a 
manner that it would remain open a t  all times. 

The steel-wire dredge rope, which served as a tow liiie, was attached to the bridle 
b y 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 a t  the lower 
extremity to act as a sinker. The lower end of the net being properly secured, the 
ends of tlie lashing are carried do\vn t o  the sinker and made fast, in order to keep the 
net in place while going down. 

Four small brass rings tire secured to  the bag, a t  equal distaucos, a few inches 
below the upper edge of the silk-gauze lining, and through thein is rove a soft white 
tie Bine, which makes a coinplete round turn, the ends being passed through the same 
ring, then rove through small metal blocks on the lower bridle, and finally secured t,o 
leads weighing 14 pounds each. Two tripping-lines with eyes i u  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, arid through b r ~ s  rings on the lower bridle above the metal 
blocks before mentioned. Tho 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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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; t u i -  

Mer, ~ t e e l .  

To use the apparatus, prepar,: it as i n  fig. 1, plate 11, lower it vertically to the proper 
point, aiid tow it sIowIy through the water, veering and lieaviog in on the tow line in 
order to maintain the desired depth, which can be determined within a few fathoms 
hy the dredging quadrant, :til instrument in constant use on board the Albatross. 

To recover it, stop and back until the tow rope is vertical, lieaviug in sufficient 
line duriug the operation to keeii the not a t  the proper depth; then send themessenger 
down t o  aut on the friction clatnp, release the tripping lines, and close the  lower part 
of the iiet as shown in fig. 6. 

The iiet may be run up t o  the surface a t  any desired speed, the upper portioii 
taking in mything i t  encounters en route, while the lower part remaiiis closed against 
even the inost minute forms. 

The messenger is in two parts, which, Iiaviiig been placed around the tom rope, 
are seized together with msrline. I t  sinks at tlie r:tte of about 630 feet per minute, 
and the impact cau usually be distinctly felt by taking liold of the tow line. 

This apparatus \vats 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 iutermediate tow net was subsequently devised by the writer, in which fully three. 
fourths of tlie area of the riug does useful work. The apparatus is simplified, mid it*s 
action more direct and certain. 

N. Drawatring: braided cord. 
0. Ladling: cod line, cotton. 
XI. Tripping-lines: codlino, cotton or flax 



Bull. U. S. F. C. 1894. Appliances Zollecting Pelagjc Organisms. ('1.0 face pege 1 4 R . )  

Fig. 1 .  Fig. 2. 

PLATE 12. 

Tanner intertneiliate tow net, Tn1111er ii?tt?riiirdinta tow uet, 
rendy for loweriug. rr Y for hoisting. 

THE TANNER INTERMEDIATE TOW NET. I M P R O V i D  PATTERN 
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feet. The lap of legs over the apron is 48 inches, and the npper ends screw 1 inch 
into their respective tees. 

The apron is of sheet brass Q inch thick, 18 inches in length; straight on the 
upper edge, the lower part semicircular with a radiu's of 10 inches. It is secured to 
the flattened extreinities of the legs by two screw bolts in each end, F, inch in diame- 
ter and 24 inches in length. An oblong hole in the central upper piWt of tlie apron 
is for the purpose of securing the tail of the net,, in order to prevent its floating np or 
becoming entangled while being lowered. 

The fuiictious of the apron are threefold: first, to  afford rigid aud secure fasteniugs 
for the lower ends of the legs; second, by its form to aid in guiding' the net down 
vertically when lowering i t  to the prescribed tleptli ; aud findly, to give the apparatys 
a tendency to take a horizontal position when towiiig, tlins iiicreasing the aiw of 
collecting surface withiii the ring. The weights are all a t  or near the ring while the 
net is being lo~vered arid towed, and there is a preponcieranco of 40 pounds on one side 
o€ it, so placed as to cause the apron to expose its flat surfme to the water and greatly 
increase the tendency of the light rear end to seek the level of the more ponderous 
weighted ring whenever i t  is moving forward. 

Bloclrs, four i n  number, for operating the drawstring, are of brass, 14 iiiclies in 
length. Two of thciu are secured to a pair of lege by through bolts, riveted 2 feet 4 
iuclies above the apron; the others are seized wit11 wire.to the tees holding tlie upper 
eiicls ofthe other pair of legs iipou mhich the iiiovable weights traverse. 

The niovable mciglits of lend, two iu nuniber and weighing 30 pounds each, are 
provided to put tlie required teusioii ou tlie drawstring wlieii i t  is desired to close the 
net. They are egg-shapecl, 3 inches in diainc.ter by 78 inches long, and have an inch 
hole througli the ceuter; if-inch holes in lugs :It their upper extremities furnisli a 
convenieiit method of attaching the drawstring and tripping lines. 

The sinker is of cast, iyon, 130 ponncls weight, obloiig in form, with prgjecting liuks 
of wronght irou a t  each end, throng11 which sliacliles for ,ztt;Lching tom net :tiid dredge 
rope pms. The sinker is used to facilitate lowering the iiet, and to preveiit kinking 
the steel dredge rope or tow liiie. 

The friction clamp is coiiiposeil of brass and steel, tlie barrel of tlie €oriner i~etaJ,  
the eccentric tumbler, sliding choclrs, striking face, and ad,justing screw of t h e  latter. 
A small steel wrencli is provided to work the adjusting a screw. 

The lrmessenger is of cast iron, 0 pounds in weight, iiiade in lialves, with two 
scores on the external surfiice for convenience iu pessing lashings. To use it, pass 
the halves over the rope arid take a few turns of :L lashitig. The hole iu the inesseiiger 
is sufficiently large to allom i t  to piss fiwcly over splices iii the dredge rope. 

The net is 1i:ilf-iucli mesh; thread 2 4 4  stow, barked; it is seized to tlie ring with 
seiiie twine, aud liangs 5 feet G iiiclies in length, the saine size throughout. It is 
litled with mosquito netting the wiiole length, and tliere is an iiincr Iiriing of silk gitnze 
extending up 3 feet G inches from the lower end. The outer net is intended to talc0 
the strain in towing, the l iuii i~s pressing agwinst it on all sides, and acting siuiply as 
collectors. The lower end of the uet is closed by a cod-line lashiirg, which iucludes 
the outer iiet aiid mosquito-net lining, the silk gauze or inlier lining being secured 
separately and placed inside of the others as an additional protection against wear 
and tear. After the outer iiet is securely lashed, the ends of the saine lashing are 
taken through tlie hole in the apron and knotted, leaving about G inches slack to 
allow for closing the net, shrinkage, otc. 
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Gnide rings for drawstring, six i n  number, of brass ;?,-inch wire aud 1 iuch diam- 
eter, are secured t o  the outer iiet at equal tlistances around its surf':Lce, 2 inches below 
the drawstring blocks. They are so placed, in order to give sufficient slack in the 
upper portion of tlie uet to alldw it to close without bririgiug undue tension on the 
web. 

Tlie drawstring, 13 feet loiig, is a Imided cord 4 inch diaueter, used to close the 
net after towing, aud before hoisting it to the surface. God liiie or any other material 
of the proper size would answer the purpose, bat  the braided cord was selected as less 
liable to kink wliile hanging loosely during tlie process of lowering and towing; it 
presents a smooth surface to the net, aiid reduces to a lninin1um the wear ou the web 
caused by repeated opening, closing, towing, and hoisting. 

Tripping lines, two in number, are of cod line, barked, 8 feet G iiichcs long, with a 
?'-inch loop or eye on tlieupper end. Auy material ot proper size may be used. 

To assemble the apparatus.-The riug being intact, witli the arms lyiirg side by side 
across it, their lower ends attached to their respective tees, raise tlie arms and shackle 
tlie sinker in place. Shackle the tow liue, or dredge rope, to the other elid of the 
sinker, arid suspend the ring a t  a convenient height ; ,screw the legs iilto their respec- 
tive sockets, which will be recognized by iuarks of a center punc1i, thus- + - - 
. . . . , then place the aproii in position and secure i t  by the screw bolts. The movable 

weights should not be removed from their legs, + and -. 
Seize the net to the ring,'talre one turn of the drawstring around the body of the 

net through the rings, middle it, and tslre an overhand knot in it; then pass each end 
outward through a ring, reeve them through the lower blocks, then through the upper 
blocks, and hitch to the movable weight through the holes in the lugs provided for the 
purpose. 

Hitch the ends of the tripping lines through the other lioles 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 the weights are suspended ahout 4 inclies below the ring; then 
with the wrench provided for the purpose, tighten the adjusting screw, keeping the 
tumbler elevated and pressed agaiiist the rope until the clamp grips it with sufficient 
form to hold it in place. Having once ascertaitied the proper place for the clamp by 
measureuient i t  can thereafter be secured at the same joint without furtlier attention 
to the trippiirg liues, which may be liooked in place and the weiglits suspended as 
desired by simply taking in a trifle more or less a t  the hitch. 

The length of tripping lines, 8 feet G inches, was intended to  give sufficient drift 
for the weights to close the uet even if the tumbler failed to capsize or tlie loops to 
unhook from it. A single weight will securely dose the net if from any cause the other 
fails to act. 

To use the net.-Having assembled the parts as directed, and attached tlie tow 
line, overhaul the drawstring until the net liangs entirely free from stricture; then 
swing the apparatus out, taking care that i t  does not come ill contact with the ship's 
side. Uriug the vessel to a dead stop, and lower away about 25 fathoms a iniiitite, 
until the required depth is reached; then move slomly ahead, veeriiig gently on the 
tow rope until enough has been paid out to maintain the net a t  the proper depth. 
This can be done witli sufficient accuracy by observing the augle of the tow line from 
the vertical, and, after making allowance for the catenary, using the angle and 
length of rope out as the hypothenuse of a right-angle triaugle, the depth represeut- 

-. 
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ing the perpendicular. If the triaugle is complete and the net towing from 1 to 14 
knots an hour, nothing inore is required, but, should i t  be towing too high, more 
rope or less speed will be iuequisite; if below the depth, less tow line or : L I ~  increase 
of speed will sooii bring it up. 

The practice on board the Albatross is to  observe the angle of rope constantly, 
using a dredging quadrant designed for that purpose, thus regult~tiug the speed aiid 
resultant augle, the data for the coustructioli of the triaugle being obtained from the 
traverse tables iu  Bowditch’s Xavigatioii. 

Having towed the net a sufficient length of tiiiie, the engines are stopped and the 
rope reeled in, backiug slowly, if desired, to keep the net at its proper depth. When 
the liiie is vertical and the vessel at a stsndstill, send the messenger down to reverse 
the eccentric tnmbler, release the inovsble weights and close the lower half of the net. 
The impact of the messenger ou the friction clamp can be felt by grasping the tow 
rope, but this method is uot always reliable below 300 fathoms; a safe ‘practice is to 
t ime the desceut of the messenger for greater depths, allomiiig about 50 seconds for 
each 100 fathoms. 

Having closed the lower bag, steam slowly ahead slid reel iu  a t  tlie rate of 25 
fathoms a minute until the net is 011 board. The upper portion from the mouth to tlie 
drawstring reinaining open, will usually be found to contain an assortment of speci- 
mens collected on the may up. 

A few turns of a lashiug should be taken around the net immediately below the 
drawstring, as soon as possible after the appara,tus reaches the deck and while i t  is 
liauging vertically by the tow rope, to avoid the possibiIity of opening communication 
with upper and lower ooinpartments oy the accideutal slackening of the drawstring. 
This done, the frame should be Iowered geutIy 011 duck, the lashiug removed from 
the tail of the net and the parts turned back, leaving the iiiiier or silk gauze lining 
exposed; remove its lashing, carefully opeii the bag over a pan of prepared sea water 
which has been carefully strained to remove any surface forms it might have con- 
tninecl, and finally rinse the net iii it to removo riiiuute specimens adliering to its sides 
or lodged in the numerous folds. 

The contents of the lower beg secured, the drawstring is removed, the upper bag 
turned inside out into a tub of water, aud the specimens secured by thorough rinsing, 
after which tho lashing is taken off and the net carefully mashed, usually by towing 
a few minutes if the vessel should be moving slowly through the mater; otherwise by 
waehing arid repeated rinsings uutil all trace of life is destroyed. The last, rinsing 
should be in fresh \w,ter, :tud the frame should be wiped off to preveiit oxidation. 

If the apparatus is to be stowed away, remove the apron, unscrew the legs, haiig 
the ring with net i~ttsclied in a couvenient place to dry. The tripping lilies and the 
drawst>riiig should bc hitched to arms or ring and dried. Wheu rencly to store, reeve 
the drawstring in place? roll the uet up suugly, and stop i t  mitli the ends of the 
drawstring; remove the shackle pin and fold the arms across the ring, using tile 
tripping lines to  hold them i n  plwce aud to confine the net as far as gossible mithiu 
the ring, thus making a sung aud couvenieiiC pac1mg.e to  handle or store. 
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16.-THE SALMON FISHERIES OF THE COLUMBIA RIVER BASIN. 

BY MARSHALL McDONALD, 
Uiaitrtl States Comnrissioner ~f Fish and Fisheries. 

u. 8. COMMISSION OF FISIX AND FISIIERIES, 
Waslhzgtotz, D. C., Nay 31, 1894. 

Eon. ADLAI E. STEVENSON, 
Presideizt oj’ tlie Senate : 

SIR : In compIiimce with instructions aoiiveyecl in the provisions of the Sundry 
Civil Bill, which became a law August 5, lS92, T have tlie honor to submit a report 
of investigations in the Columbia River Basin. 

The .first of the provisioiis above referred to autlior.ized the expenditure from 
the appropriation for inquiry respecting food-fishes of $2,000, or so niuch thereof 8s 
may be necessary, “1u examining the Clarlds Fork of the Columbia Hiver, with the 
view to ascertain the obstructions ’which prevent the ascent of S:LIWOII up said river 
to tlie Flathead Lake and adjacent maters.” 

The second provision directed an investigation and report respecting the advisa- 
bility of estitblishing a, fish-hatching st;ttion iLt some suitable point in the State of 
Washington, antl approprinted for the same 6‘ $1,000, or as much thereof as niay be 
necessary.” 

It was not known whether the failure of the salmon to enter the Clarke Fork of the 
Oolunibia vas due to  nalural obstructions preventing their :Lscent, or mas to be attrib- 
uted to the extensive fishing operations prosecuted in tlie Lower Coluinbia, or possibly 
to other causes to be disclosed by the proposed investigation. Again, the location of 
the liatchery proposed for the State of Washington would lm necessarily determiued 
by our ability to secure ai1 adequate supply of spawning salmon within convenient 
distance of the hatchery. 

It appeiwing probable that the inethorls of the large fisheries pursued in tho Lower 
Columbia, if permittot1 to continue, would effectually intercept the ruu of salmon to 
the headwaters, and thus defeat the object for ~vhich the hatchery is proposed, i t  
Bats 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 briiig the matter to the attentiou of 
Congress and the States interested in their prosperity. 

The direction of the field investigation was intrusted to Prof. B. W. Evermaun, 
assistant in the Division of Tnquiry Respocting, Footl-Fishes, mhose report is appended 
to and constitutes an iutegrsl pavt of the report of the coinmissioner of Fisheries. 

Fifty-third Congress, 8econci sossion. 

--- 
Nom.-This paper was first isslid Aogust 27, 1894, as Seun te Miacellnueous Document No. 200, 
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A very complete statistical investigatiou int,o tlie history, methods, apparatus, 
present conditions, product, and annual value of the saluiori fisheries of the Coluinbia 
has also beeu made by Mr. W. A. Wilcox, under the direction of Dr. H. M. Smith, 
assistarit in charge of the Division of Statistics and Methods of the Fisheries, the 
res&x of which are embodied aiid discussed in the report which is lierewith respect- 
fully subiuitted. 

CjONDITIONS DETERMINING T H E  SALXOIV PRODUCTION OF A RIVER BASIN. 

There are fuudamental couditions determining the salmoii production of a river 
basin and the nature and extent of tlic fisheries which may be niaiutained without 
overtaxiup the productive capacity of the river. All the species of salmon which are 
the object ofthe fisheries are alike under the constraint of a natural lam, which com- 
pels them to enter the fresh maters for the purpose of spawning. Sohe species ascend 
to a relatively short distance above title water. Others, like the chinook, push their 
migrations to the remotest sources of the rivers and tributary streams, Then not pre- 
vented by natural or artificial obstructions. Where the mea of distributiou is con- 
tracted by the erection of barriers, dams, or other obstructions which the salmon can 
not surmount, the production of the river is diminished pro  tanto, for the reason that 
the young salmon remain for some moiiths in the maters in which they are hatclied- 
they must here find their food-and consequently tlie exterit of the feeding-grounds 
open to them mill 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 otlier hand, the times, methods, 
aud apparatus of tlie fisheries are such as to intercept or in  a large measure prevent 
the run of salmon iiito and up the rivers, then a serious clecline in the fisheries is 
inevitable. 

It is pwsible 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, 
t o  realize the full productive capacity of the river, so long as eggs can be obtained in 
sufficient numbers to furnish a basis for the exteusire operations required. This 
would not bc possible, however, if the fishing operatioils in the lower river practically 
excluded the salmon from the streams to which i t  would be necessasy to havo 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 salmom supply in the Colum- 
bia. The regulation of the times, methods, aud apparatus of the fisheries should be 
such as to assure the largest opportunity practicable for reproduction nnder natural 
conditions. Artificial propagation should be invoked as an aid and not as a substitute 
for reproduction under natural conditions. 

THE LIMITS 017 MIGRATION O F  SALNON. 

The limits of inigration of salmon in the Colulubia River basin, as detormincd by 
inipassable falls in the larger tributaries of the Columbia and their afflueiits, is shown 
in the accompanying chart, there being 110 serious obstructioiis 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 
1 is drained by innumerable streams of clear cold water, into which the salmon euter 
' for the purpose of spawning sild up which they ascend till their lwogress is stopped 
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by fiills or other obstructioiis which they caiiiiot surmount. These maters fiiriiisli tlie 
feeding-grounds of the youiig salmoii cliiring their early life, which is spent in tlie fresh 
waters. Their migration seaward does not begin until they are at least a year old and 
have attained a length of from S to 10 inches. Theso streams are the iiurseries of 
the great salinon fisheries of the lower Coluiiibia. Proui each goes out every year a 
colony, iiiore or less nuinerous, to sivel1 the aggregate of young salmoii iiecessary to 
re1)air the waste by iiatural casualty and by capture. 

Tlie area of iiatural distribntion lias iiot as yet becu very materially abridged. 
Certain streams, such as the Ilrnnenii aiid the Boise, have been obstructed by dams 
near their months, but the vast extent of waters still accessible to salmon aiid 
affording suitable breediiig and feecling grouiids, ipdicates tlin t me iiinst look to other 
causes to explaiii any ascertained cktorioratioii in the salmon fisheries of the Columbia. 

DECREASZ! O F  SALMON 1N TIIE READ M7AT’ERS OF THE COLUMl1IA XIVEIL. 

The iiivestigatioirs made by Prof. Evermanil aiid the parties under his direction 
es tablish coiiclusively the fact that there has been a very great reduction in the nnm- 
ber of salmon frequeiitiug tlie head maters of the Columbia 12iver and its tributaries. 
This decrease is more notable in the iiiaiii river. I n  the early liistory of the fishery 
salmon were foniid in the bead waters in marvelous abuudauce. Accordiiig to the 
iriforlnatioii obtaiiied by Prof. Everinnun : 

Siuce thou there 
has been a great decrease. Siiiqc 1890 there liavo been scarcoly 
any a t  Kettle Falls. The Meyers Brothers say that  they liuve bccn almost i i ~ i a b l ~  to  buy any salmon 
for their own tabln froni the Iuilians for three years. Cortaiii Indians with whom me talked at Kettle 
Falls said salmon mero once wry abundant tliere, but t h a t  very few are sceii now. Other persons 
testified to  the sa1110 effect. Esseutially the same informatioil mas obtained regarding tlie doereaso of 
salmon in  other parts of the upper tributaries of the Columbia, viz: a t  Spokane, in  both the Big and 
Little Spolrane rivers, and in tho Snake River and its various tributaries. 

They mcre abundant in the Colurnbin ltiver a t  Ib t t le  Falls as late as 1878. 
They have been scarce since 1882. 

Dr. 0. P. Jenkins, an assistant of Prof. Evermaim, iiiakos the following report in 

The Tnlrima is tho main stream of tho  alloy. It receives many tributaries, tlie main oms being 
Manistash and \Vilsoii creeks. Tlie river uear the city (Ellensburg) is 160 feet wide, by an riverage 
of 10 feet deep, and f l o w  with a velocity of 1 foot ])or second. Teinpernture nt 9:15 a. m., August 
24, 1893, 600 I”. j water clear. Those acquainted with the fiiLcts state tha t  formerly, up to  about 1885, 
salnieii of tlirou or four kinds, iiicluding tlie qninnat, rail up the  stroaiii t o  this valley and spawiled iu 
tho river in great numbers; a t  preseiit very few niake their nppearancc. 

There is no reason to  doubt-iiicieed, the fact is beyond question-that the number 
of salinon iiow reaching the head maters of streams in the Columbia River basill is 
insiguificaut in coinparison with the nnmber which soiue years ago aiiiiually visited 
and spawned in these waters. It is further apparent that this decrease is not to be 
attributed either to the contraction of tlio area accessible 10 ihein or to changed con- 
ditions in ,the waters which nrould deter the salinoii from entering them. We iiiust 
look to the great coniinercial fisheries prosecuted in tlie lower rivdr €or an explanation 
of this decrease, which portends inevitable disaster to these fisheries if the contli tions 
which have brought it about are l~erinitted to continuo. 

The relations of the decreased iiumber of salinon in the liead waters to the devel- 
opment of the commercial fisheries is brought out iu  8 very instructive way by au 
analysis of the following table: 

reference to  the Yakima River, Washington : 
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S i m n i a y  of the salmon-caiming itzr2iistl.y of tlte Colimbia River f r o m  its ovigi)t to the present time. 

1866 ....... 
1867 ..___ ._ 
1868.. ..... 
1869. _ _ _ _ _ _  
18i0. ...... 
1871 ._.__. . 
1872.. ..... 
]Hi:{. ...... 
1874. ...... 
18i.i. .,_ __. 
1876. ...... 
1877.. ..... 
1 8 i U .  ...... 
1880. ...... 
1878 ....... 

Gross weight 

Gtilizsd. 
Year. of aaliriou 

Pounds. 
260,000 

I ,  170,000 
1,820,000 
6, 500, (100 
0.75O.000 

13.000.000 
16,250. 000 
1G.  250,000 
22.750, 000 
24,375,000 
29,250. (100 
24,700,000 

31,2(10,000 
34,480,000 

20, DOO, on0 

Total .................................... 

Fiaheriiieri .................................. 
Sharesmen aud cnnnory employes.. .......... 

Total .................................... 

Total for river: 

I 

2,129 j 2,112 2,229 2,381 

3 141 3 194 3,504 3,741 
1: 4G4 I 1: 630 I, 711 I,  804 

4,005 4,824 5,215 5,545 

-_ __ -- ___. -______- 
I 

-___---- 

iuiiiber 01 
cmea 

packed. 

4,000 
18, 000 
28,000 

100, 000 
150,000 
"00 000 
550: 006 
250. 000 
J50,000 
375,000 
450,000 
380,000 
460. 000 
4811, 000 
530, 000 

Value. 

$64,000 
288, 000 
3!42,0110 

1,350, 000 
1,800,000 
2,100,000 
2.3'25.000 

2, G h ,  000 
2,250,000 
2,475,000 
2,052,000 
2, 300, 000 
2,0.10,000 
2, u5u, 000 

?, 2:;, 000 

......... 
$16.00 1881. ...... 35,750. (100 550, (100 $2475,000 

16. 011 11 1889. ......I 35,184,500 1 541.300 1 2.  600. 000 
14.00 i l8XY ....... 40,911.000 GL9,400 3,147,000 
1:I.60 1884. ...... 40.300. 000 G"9. 400 2.915.000 

10.50 
9.30 
0. 00 
7.50 

5.50 ~ 

6.00 

5.40 
5.00 1 

1886 ....... 
1887 ........ 
1888.. ..... 
1880.. ..... 
l8OO.. ..... 
1891 ....... 
1892 ....... 
1803.. ..... 

kverage 
vnl~te 

181' cnse. 

$4.50 
4.80 
5. 00 
4.70 
4.51 
4.76 
5.97 
0.25 
5.84 
5.52 
6. I l l  
5.50 
5. 70 

C:~ni~ing operations OH the Coluaibia River began in lS(iG, mheii 4,000 cases were 
pnclrcd arid sold at an average of' $16 per case. As early as 1872 the total pack 
reached 250,000 cases, the price per case .haviag declined to $9. Encli succeedi~ig 
year operations were extended and reached tlieir culmination in 1S83 and 1584, when 
upwards of *G00,000 cases wore pacl;ed .e:Lcli season. From this time on the catch 
decliuetl, having roaclied its lowest point in 1889, the iiuinber of cases packed that 
season being 300,885, or less .tlinn half the number of cases packed in 1883 and 18S4. 

Up to 18SS, prwtically the entire pack .consisted of the kiug or cliinoolr salmon, 
and the fishiiig season did iiot extend beyond the first of' August. In 1589 the paclrers 
began canning bluebacks and steelheads to inelre up  the deficiency in the supply, and 
extended their operations to the first of September. 

DETAILED STATISTICS O F  THE SALMON INDUSTItY O F  THE COLUMBIA RIVER, 1889-92. 

The following series of tables shows, in soine detniil, the extent of the salmon fishery 
a id  canning iiidustry of the Columbia ltiver during the years 1S89 to 1898, inclusive, 
as tlaterinined by tlie inquiries conducted by tliis Uomrnission. 

The iiurnber of fishermen and shore employ4s connected with tlie salmon industry 
ill each of the years iiamed is indicated in Table A : 

A. -Table sibowing the Ilic)iibe)* oJ" persons e?,lplo!/ed in the 8al)noi i  ~ n d i l S t ~ ~ ~  of the Colztntdia River f v o w  
1SSQ to 1SM. 

How engaged 

Ore on I 
%ahPrmen. ................................. 1 1, GO6 i 1,048 1 1,929 1 2,064 1 
Shoreairion arid cannery uiii~~lo\-es. .  .......... 870 I 1.028 1.057 1.100 
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...................... 
Pilodrivors nud acow6.. ... 
Pound nets . .  .............. 
Trap net8 .................. 
Seines ..................... 
Wheels.. .................. 
Dip nets and squniv rlots . . 
Sliorc property ............... 
Cnsh capital .................. 

. Gill UetE.. ................. 

The number and value of boats and apparatus and the vadu6 of shore property 
and capital employed in the salmon fisheries of the Columbia Rdver in lSS9,1S90,1891 
and 1892 is giver1 in Table 13. 

B.-iVtmlier and value of boats and apparatica, and the value os  shore property,  and cash cajiifal employed in 
tile salmon industry of the Columbia 12ivw i n  18S9, 1890,1801, njid 1S92‘. 

H(I1 
40 
50 ....... ....... 

1U89. 1800. , 

Appnrams aud capitnl. 

10i1, 100 
132,852 

250 
507,805 
G14,000 

131 
1 

26 . 453 
17 
25 ._.._ _. ....... --- 

....... ___ -_ 

r151 
21 

102 
2 
7 

757 
31 
05 ..... ..... 

10&400 
70U 

98,150 

125 
282,800 

10,000 

4t),100 

B30,000 

852,700 
--- 
____ 

$00,850 
5, DOC 

72,3U0 
1, 000 
4,800 

152,000 
120.052 

475 
502,955 
395,000 

1,214 
00 

108 
2 

85 
1,192 

41 
103 ........ ........ 

770 1 
83 
08 i ....... 1 

0 
700 

29 
85 ....... ....... 

104,130 
16,250 

131,700 
1,400 

10,100 
248,030 
156,052 

615 
133,035 
012, uoa 

$104,400 
0, 300 

70, 800 

1,410 
72 

238 
4 

49 
1,202 

44 
83 ....... ....... -- 

........... 
2,700 

150,450 
107,562 

426 
480,355 
581,000 

188,005 
19,050 

175,000 
3,000 

28,050 
283,045 
153,152 

415 
.7W, 255 
852. o w  -- 

Total 1,354,032 ........ 1,524,082 

Apparatua. 

Poundnets  ...................................................... 
SoiIieR .......................................................... 
Gill nets ......................................................... 
Wheels .......................................................... 
Dip nets and squaw nets ........................................ 

Wnsliington : 
Boats. 475 

Pound nets 
.. 

1889. 

104 
40 

1,193 
40 

110 

,. l r n p  nets..  ................ 
Seines ..................... 
Gill nets ................... 

378 
38 

1,314 
57 
75 

..... .................... 
Shore property. 
Cash cnnitnl.. 

Wheels 
Dip nota and squuw nets.. 

214 .......... 1 .......... 2 .......... I 12 1 
17 ...... .ij. 1 .......... 

00, 340 
8,050 

48,200 
1,400 

18,700 
88,175 
25,000 

75 
245,050 
30J,000 I: 

408 
37 
70 
2 

29 
432 
12 
18 ..... ..... 

59,780 
9,950 

G5,280 
1,400 

10,400 
80,480 
48,500 

00 
247,280 
831,000 -- 

r .  l o t e l  801,490 ......... 859,080 

Total for rivor : 
UontH. ..................... 1,220 
1’ilo.drivers aud scows.. ..I 60 1 
Pound nets. ............ ...I 164 
Tmu nets.. .............. .i 4 I . -  
Soinos ..................... 40 I 
Gill nottx.. ................ 1.193 
rnheels.. .................. 
Din iiets nnd sauaw nets.; 13  I 
Shbro property: ................ 
Cash capital ............... 1::: ..... J 

160,100 
14,950 

3,000 
23,500 

240,775 
145,052 

650 
748,005 

120,5n0 

000, auo 
__.---____ 

r .  lotal ............ :. ... .I.. ..... ./ 2,156,412 I.. ..... ./ 2,383,762 

8 i0  
30 

140 
2 

19 
700 
30 
00 

....... 

$120,815 
8,300 

98, 000 

11,150 
181,2ti5 
108,152 

a00 
455,205 
520, 000 

1,000 

....... 1,505,087 

534 07,280 
42 10,750 
98 77,000 
2 1,400 

30 16,900 
478 101,780 

14 45,000 
83 116 ....... 321,050 ....... 332,000 

....... 073,275 

--- -- ~ 

----- 

.......I 2,47@,002 

1892. 

....... 1 1,704,007 

1,630 100 446 3’77 I 26050 
2i0, 800 

3 2, 300 
38 15,050 

I, 814 288,230 ;; 1 181,\l52 
375 

._._ _.. 790, 005 ...... 044, aoo 
......I 2,717,307 

Coinparing 1892 with 1889, me find increases or decreases in the uuinber of‘ the 
diEereiit sorts of apparatus as follows : 

ll(g2. Incronse. Decrense. 
--- I l l  
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The following fables, C, D, E, and F, show by apparatus the number, weight, and 
value of each species of salmon taken in the Columbia River in lSS9, 1S90, 1591, and 
1892 : 

C.-Tuble shozving by  appavatus the number, weight ,  and vuloe of fuel& species of salmon take)& in the 
Colimbia Xirev i l i  1SS9. 

Pound nets: 
Chinook. ........... 
Blueback. .......... 
Stoclboad. .......... 

Orcgon. 

86,777 
33,372 
37, 95E 

I Washington. 

22,058 
191,154 
I, 809 
7,040 

Totnl. I 

551,450 10,845 
930, 772 32,350 

r8 ,OlJO 2,827 
48,280 1 1.133 

Apparatus  and specice. - I No. 

Chinook ............. 
Rluoback ........... 
Sterlhbad ........... 
Silrcr  ............... 

Total.. .......... 

P O U U t l H .  

2,291 
10,910 
1,145 
5,142 

25,488 
___ 
- 

18,168,583 
1,598,667 
1, 042, 605 

100,499 

21,510,354 
- - ~  

886,751 
58,320 
4 9  213 

2, 006 

998,299 

Pounds. Value. 

I 
127, loo I 3,177,500 $158, a 2  
57,571 287 855 I 14,240 1 
00. 418 1 004: 145 I 18,123 

2,109,425 
106,860 
379,545 

$108,409 1 40,323 
8,342 24,lDY 

11,386 1 22,400 

1,008,075 
120,995 
224, GOO 

$50, 353 
5,904 
0, 137 

02,994 

2,844 
241 

3,085 

79,727 
011 

13,193 

93,531 

281,410 
3,044 
4,785 

289,299 

6,978 
9, 200 

484 
503 

17,225 

510 
608 
77 

333 

__ 

-- 
__ 

-- 
__ 

___ 

-- 
_- 

2,115,830 1,353, 070 Total. ........... 158,107 

Cliinook ............. 110 
Steelhcad ........... 440 

Trap nets :  

Total.. .......... 

2,985 I 74,025 I 3, g;i 1 
1,243 12,430 

17,550 
4,400 

887 2,275 
132 i 803 

56,875 
8,030 

64.905 
-- 

22,150 -- 
_I- 

1,591,550 
12,225 

430,780 

88,534 , 2,213,350 110,087 
5 944 29,725 I 1,486 

eO:698 1 008,980 18,009 

Seines : 
Chinook.. .. .........I 24,752 
Bluoback ............ 3,500 
Steeltiearl . ..........I 16,720 

618, PO0 
17,500 

107, 200 

30, 940 63, 782 
875 1 2,444 

4,816 43,978 

Total. _ _  __.  ___.. 44,972 I__ _-/_- 
803,500 -__ -- 2,046, 555 __- 

Gill ncts: 
Chinook.. .......... .' 252,044 
Bluoback .......... ./ 27.623 

312,503 1 220,053 
4,751 17,218 
5,090 1 15,970 

0,301,325 
139,115 
164,720 

5,759,050 
80, 090 

159,700 

478,097 12, 000, 375 594,033 
??, 841 I 225,205 I I, 795 I 
52,442 321.420 9.875 Stecllioad ........... 16,452 I- 

Total. .......... _ I  290,139 
-- 
6,605,160 

___.---- 

555,380 I 12,010,000 1 011,703 
l--I=- 

___ --__ 
322,404 259,241 _- __- _- 

r n o e l s  : i-- 
Chinook.. ............ 15,182 
Blueback.. .......... 140,090 
Stcelbcacl ........... 6,329 
Silver ............... 4,500 I 379,550 

100,450 
63,290 
31,600 

12,807 6,870 
28. 090 51, OU4 
2.043 1.480 

171,000 
830,322 
14,800 
16,580 'ti30 1 2;540 

__-I -- 
228, O G l  I 1,G08,592 I 55,855 I ___-______ ___-___- 

I 

I- 

Total.. ......... ./ 160. 101 1,174, I90 -__ -- 38,650 I 01,900 
I--- 

___ 433,802 

34,000 
40,560 
5,090 

22,825 

1,140 1,360 
1,841 8,112 

229 509 
540 1 3,175 

57,283 
84,550 
11,450 
36,994 -- 

189,277 -___ _- 

3,651 i 91,283 1,656 
25,022 125,110 ! 2,449 

8:317 1 58:219 1 873 
1 654 , 16 540 300 1 

101,875 ____ 1,528 

421,882 
ID, 427 
25,517 

8d 0 

407,062 

____ -_ 

-- 

I 

38.044 1 291,152 I 
I-- 

3,750 13,150 -- -- 
466,872 340,069 
38,899 103, 037 
23,090 85, 200 
1,170 i 5,715 

9,544,133 
1,108,475 

790,605 
07,494 

8,021,450 
490, 192 
852, 000 
39,065 

722,425 
324,532 
l t id ,  204 
15,357 

-1- 
530,037 I 534,021 

-- 
10,005,047 

-- 
11,510,707 _, 226,578 

I I I I 
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Wheels: 
Chinook. ........... 
Bluobnclc. ........... 
Steelhend ........... 
Silver ............... 

Total.. .......... 

Chitlook ............. 
Bluebnclc ........... 
Steelltend ........... 
Silvcrr ............... 

Dip nets nndsqunmnetr+: 

D.--Tablo showing by apparatus the iiunzber, weight, and value os each species of salijios taketi in the 
Colnmbia Zizw in 1890. 

_-____ ---___ 
83,202 2,080,053 02,401 27,972 699,317 20,979 

529, 046 2,248,155 79,444 207,298 1,030,465 30,431 
71,230 112,300 16,474 13,801 138,010 2,322 
4,060 31,012 749 1,500 10,500 210 

688,747 5,472,210 159,068 250,571 1,884,292 53,942 

5,021 125,534 1,958 2,242 56,008 841 
32.748 103,740 2,450 7,717 38,585 570 
11,000 110,000 1,650 1,402 14,025 210 ==r----- 10,180 71,200 1,068 4,500 31,500 452 

-- ----- 
_.__ ____ 

-- -~ - 
Total ............ 58,949 470,534 7,126 -___ __-___-___ ---_____ 

Total. I 

15,861 140,178 2,102 _______ __ 

I 
175,445 4,380,125 $132,001 
92 590 4G2,950 9,257 
93: 012 I 930,120 1 9,300 1 

All appnratns : 
Cllinuok.. ........... 572,208 14,300,512 439,043 370.610 0,340,235 
Bluubaok ........... 097.040 3,485,155 95, 007 297,425 1,497,100 
Steelhead ........... 172,445 1,724,455 28,004 114,930 1,140,305 
Silver ............... 14,840 10?,873 1,817 0,000 42,000 

Total. .......... . l z G =  10,018,094 565,071 788,971 12,028,640 
-_.---- 

1 

301,047 I 5,779, i o 5  

285,020 
30,558 
13,100 

682 

338,960 
._- 

_ _ _  

3,020 90,725 

2,979 1 29,790 1,515 1 "p 1 A03 

111,174 2,779,370 
736,944 3, 684, 020 
35,040 860,400 
6,160 42,112 

930,318 7, 350,502 
--__.-- 

____ --__-_- 

6,911 122,030 3,049 _=I j==l 

83,380 
109,875 
18,790 

959 

213,010 -__ 

1,012,550 40,405 !$ !:; 1 82,710 1 1,050 I 
45,714 457,140 4,570 

580,871 14,500,375 454,807 
107,027 1 548,135 I 11,324 1 
48,228 482,285 6, 286 

7,263 181,602 2,799 
40,465 . 202,325 I 3,029 1 
12.402 124,025 1,860 
14.080 102.760 1.540 

I 904,037 I ,245,570 31,647,634 
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Oregon. Waxhington. I ____-- Ap9aratns  and species. 
NO Pounda 1 ~ a l u c .  1 NO. ~ o u u d s .  ~111ue. -I --___--____- 

Pound nets. 
Clnnook.. .......... 108,983 2,724,575 $108,983'l 94,624 2,365, 600 $94,594 
Blucback ........... 22,988 114.040 2,298 52,164 260,840 5,330 
Steelhcad .._._ ~ ._._. 54,080 540,800 7,029 44,448 444,464 G,3U8 

I_- ~~ __---__- 
Total. ........... 186, 051 3,380,315 118,310 1 191,230 3,070, 904 106,238 

i-- --______-____ ___ -- -_ -_- 
............. 630 712 17,800 712 Cbinoolc 630 15,750 

15 Blueback ........... 148 7.40 ............................ 
Steelhead 786 ~ 7,800 

Trap nets: -I--- 

........... 118 501 5,010 75 ___-___ ~ 

Total ............ 1.504 24,350 763 1,213 22,810 787 

Chinook ............. 16,489 412,225 10,489 48,590 1,214,900 36,884 

Stecllioad ........... 5,092 50,920 919 27,469 . 274,690 5,467 

__________ ___ ____---____-____---____ 
Seiucs : 

Ulucbaek ........... 2,252 11,260 225 8,325 41.625 1,221 

190 Silver. ............. 857 5,990 ............................ 

E.-Table showing by appavatirs the number, weight, and value of each syeciea oj' salnion iakcn in  the 
Coluncbia Rivcr in  1891. 

__ 
Totnl. 

--__ 
NO. ~ o ~ ~ ~ a ~ .  value.  

203, 607 5,090,175 $203,677 

377,267 6,451,219 224,548 

76.152 375,780 7,034 
98,528 965,204 13,337 

____ -__ - 
1,342 33,550 1,342 

148 740 15 
1,287 12,870 I93 ______-_- 
2,777 47,100 1,550 

65,085 1,627,125 53,373 
10,577 52,885 1,446 
32,561 325,610 6,386 

190 

________ __- __- 

857 1 5,999 

All a paratus: 
CEmook. ............ 
l%lucback. ........... 
Sleelhcnd ._ _._. ._ __. 
Silver ............... 

TOM.. .......... 

001,190 15,029,794 691,987 362,589 9,190,448 348,150 OB% 779 24,220,242 040,137 
161, DO7 810,537 21,028 126,319 628,008 15,562 287,826 1,433,035 36,590 

10,432 115,025 2,272 7,684 53,788 1,165 24,116 108,813 3,437 
111,744 1,117,440 19,431 108 551 1,065,503 19,080 218.205 2,182,943 38,511 

890,873 11,072,790 034,718 003,143 10, 032,837 883,957 I, 404,010 28,006,033 1,018,075 
--___- 

I l l  
-_-__- ~- 
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55,280 
123,378 
53,387 
1,428 

>’.-TU!& sltozoiag b!y apparatus ilie uu7nbev, weigkt, and value of cach species of sahkow iaken it& the 
Columbia River i n  1893. 

1,370,085 
612.020 
593,782 
10,000 

Pound nets: 
Chinook ............ .I 127,037 I 3,101,075 k, 027 i 89,852 1 2,240,300 ~ $80,853 
13luebaok. ........... 09,802 408,010 10,010 191,222 056,110 19,122 
Steelhead. ........... 112, G t i l  1,120,010 10,899 70,008 760,980 11,549 

578,912 
115,102 
70,471 

714 

I ‘Yotnl _ _ _ _ _ _  . ___.  . 

14, 008, 545 
680,810 
704,710 

5,000 

20 

8,700 1,500 150 

Trap  note : 
Chinook ............. 530 13,250 530 

Steelhead.. .......... 
Bluebaok ........... 1 ;.ii 1 1,200 1 132 24 1 .............................. 1:: 1 500 1 

705,250 

02, 009 
400,351 
140,710 
44,127 -- 

Seines: 
Cliinook.. ........... 27,707 080.635 20,080 27,582 089,850 20, 087 
Blueback.. .......... 1 48,347 1 237,735 I 7,132 1 75,081 I 375,185 1 11,250 
Steelhead ............ 18,544 185 352 3,707 34843 348,430 0,009 
Si lver .  .............. I. 428 10: 000 I 300 .......... I.._. .. ......I.. ...... 

16,809,005 

1,500,745 
2,301,765 
1,407, 100 

308,880 

-.-_____ ---- 

Gill nets:  
Chinook.. .......... .’ 355,715 8,892, R70 355,715 2?, 107 5,715,075 223,167 
Blueback .......... ’ 1  94,141 1 470,705 1 9,714 1 21,;;; j 110, 105 1 3,803 
Steelliead ........... 37,043 370,430 5,800 33,42P 934,280 5,000 

5,000 150 Silver .............................................. 

1,034 
74,403 
9,070 

17.230 

I Total ............ -- 

48,350 
872,009 
96,702 

120.863 

Wheels : 
Cliinaok.. ........... 45,904 1,149,115 1 34,474 I 10,705 417,630 12,520 
Bloehaek ........... 314,685 1,672,923 47,187 145,700 728,832 21,805 
‘3teelhend .......... .I 95.054 1 956,540 1 28,098 1 45,050 1 450,500 ~ 13,617 
Silver ............... 80,255 274,786 8,234 4,872 34,104 1,023 

1 1880. 

Ilwnco ................. 1 
Kuappton .............................. 
Chinook ................ 1 
Pillar Itoek ............ 1 
kooktiold .............. 1 
Wnterford ............. I 
Euroka.. ............... 1 

.............. 1 
Xnglo Cliff ............. 1 

Loontion. 
- 

Wiwhington : 

............ Bay Oattilamot.. View 1 

__ 

--( ---------- 
Total.. ......... . I  406,458 1 3,063,303 1 118,591 j 212,309 I 1,031,120 I 48,934 I _____ -_________----- -----___-- 

1890. 1891. 1 1892. 
- __ 

1 1 1 
1 1 

1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 

1 1 1 
1 1 1 1 ;  

Dipnotsand squawnets : 
Chinook. ............ 1,350 1 33,000 14,450 917 
Bluebaok .......... .I 59,023 I 205,lOD 1 4, % 1 15,::~ I 76,900 I I ,  154 
Skdhend ........... 0,780 07,802 1,017 2,800 28,900 4d4 
Silver ............... 1’2,380 80,703 ] ,YO1 4,850 33,050 510 

Totnl .............. 
Grimtl total ........ 

All a paratus: 
L!inook.. .......... 
Blueback ......... 
Stoelliend .......... 

9 ___ ___ -__.o_  ___I_ __ . 19. -_JU 
21 21 22 2 i  

-. 

I -----____--- - 
........ ...I 1, 400,407 1 20,133,030 i 084,187 /1.010,165 la,  537, 041 1 442,604 I 

Total. 

No. 1 Pounds. 

-1- 
5,537,075 

097,002 8,788,085 _-__- ---- 
it: 1 13,750 

1,200 
1,029 10,290 -- 
1,819 1 25,240 -- - -- 

IF---- 

233.482 1 2,535,787 
I- 

- - , ~  -- 

910.833 23,054,450 
004,358 5,322,814 
404,920 4,040,174 
03,505 444,54’1 

509,032 I 95,470,980 

$21i, 470 
20,132 
28,448 

41,373 
18.388 
10,070 

300 

578,882 
13,017 
10,950 

150 

003,005 

47,003 
00,052 
42,213 
0,257 

107,525 

__- -- 

-- 
---. 

720 
5,581 
1,451 
1,811 -- 
9,509 

880,013 
136,194 
04,020 
11,518 

The number arid looatiou of’ tho salmon oauueries operated on the Columbia River 

.......... 8 .......... 1 .......... 1 .......... 1 .......... 1 ................... .................. 

Oregon : 
Astorin, ............... 8 8 8 8 
Clifton ................ 1 ........ 1 1 
Mnple Doll ............ 1 1 1 1 
Warrendale .......... 1 1 1 1 
1)nllos.. .............. 1 1 1 1 
Celilo ......................... 1 ........ 
Portland* ..................................... 

Total.. ........... .I-y-F 7 -- 

8 
1 
1 
1 
1 ........ ........ 

‘egon : 
Astorin, ..... 8 
Clifton ...... ........ 
Mnple Doll.. 1 
Warrendale . 1 
1)nllos.. .... 1 
Celilo ....... 1 
Portland* -. . 

Total. ............. 

~~~ ~~~ ~ 

* Thie cannery, on tho  Willnnretto IWor ,  received i ts  flsli from tho Columbifi River. 
I.”. C. B. 1804-11 
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The proportion of each species of sallnon in the salmon pack of the Columbia 
River from 1889 to 1802 is shown in Table G : 

I 

G.-Table ahozoillg by  apecies t7re salmon pack of tlre Colrinibin R i v w  f t 'om lSS9 io 1692. 

States nnd Rpecics. 

Orewon : 
zhinook ................... 
Bluchack .................. 
Steelhead .................. 
Silver 

Total .................. 

Chinook ................... 
Blueback .................. 
Steelhead .................. 
Silvcr. 

Total .................. 

Washington : 

1889. 1800. 1 1891. 1892. ___ _______- 
Cases. I ~ a ~ u e .  Cnaes. j Value. I c ~ H o ~ .  1 Value. 

T- ___ 
I I 

140,741 $844,440 190. 414 $1,138,787 1 222,903 1 $1,2i9, 092 
15,979 90,628 53,351 208,104 10,859 58,810 51,100 287,984 
11,692 49,899 26,008 106,432 15,584 1 02,230 45,403 181,612 ...................................................... ............I ...................... 4,170 20,880 

108, 412 984,973 270, 373 1 513 323 249,406 1,400,144 315,310 1,734,970 

125,950 755,736 139,190 807,300 130,044 759,474 129,630 751,888 
1,818 10,423 3,994 21,965 4,023 25,426 15,441 81,025 

13,099 56,688 16,217 04,868 13,980 55,920 26,945 107,280 

141,473 824,847 159,401 [ 894,133 149,547 840,820 1 172,022 944,093 

- -- - -- -- -- I__ 

-_-- __ I L L L  ____- 

- - ~ - - . - _ _ - - l . _ . _ _ _ _ L - - - -  

___--- 

........................................................................... .......................... 

_____-_- --_____I._- .__- -- ____ __- --__-___ 

The extent to which the different species of sdtnon 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 percentage 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 eac7~ species of salmon iw the salnton yuck of tho Coluetbia River from 1889 to 1892. 

Chinook .......................... 
I3luebaclc ......................... 
Stnelhend ......................... 
Silver ................................................... 

Total ....................... 

I 
Species. I 1889. I 1890. 1 1891. 1 1892. 1 

86.00 ' 77.01 ' 88.71 70.04 
5.74 13. 10 8.88 13.05 
8.20 1 9.83 I 7.41 I 14.85 

. 8 6  ---- 
100.00 1 100.00 i 100.00 1 1OO.OP 

I n  discussing the data furnished by the foregoing tables and others which will 

1. It is the most important species considered economicnlly. 
2. It is taken equally by all forms of apparatus. 
3, Active fishing operations continue practically during the entire. period of its 

Sojourn in the river, and i t  is therefore the species which would be the first to feel tlie 
influence 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 a t  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. 

follow, I will confirie inyself to  the chinook salmon for the following reasons : 
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The spawning run of the silverside takes place after canning operations are 
concluded for tlie season, while the sinal1 size of the bltieback gives it comparative 
immunity from capture by the gill nets, which take much the larger part of the king 
salmon. 

Referring to Table G we find that the pack of the chinook or king salmon on the 
Columbia River in the years 1889, 1890, 1891, 1S92, and 1893 was as folloms: 

No. of cases. 
1889. ............................................................... 266,697 
1890.. .............................................................. 335, GO4 
1891. ............................................................... 353,907 
1892.. .............................................................. 344,267 
1893.. .............................................................. 290,000 

Or ai1 nverage of 318,095 casea per a11n11111. 

In  the previous five years, beginning with 1854, the pack of salnion, consisting 
almost entirely of chinook, was as follows : 

No. of Ca.308. 

1885.. .............................................................. 553,800 

1887 ................................................................ 356,000 

1881 ............................................................... 620,000 

. 1886 ................................................................ 448,500 

1888 ......................,......................................... 372,477 

O r  an average of 470,155 case8 per annum. 

It will be seeii that in the five yoers beginning in 1884, the averege pack per 
season was 152,060 cases in excess of the average pack of the five-year period begin- 
ning in 1889. During the latter period the aiiiount of netting in use hac1 been greatly 
increased, the fishing season extended, and the movement of the salmon into and up 
the river niore completely iutercepted. 

Undoubtedly, for the reasons above stated, the proportioii of' the entire run of 
salmon caught was larger in tlie latter tliati in the former period of five years, which 
suggests that the decrease of salmon iu the latter period compared is probably larger 
than is iiidicnted by the difference in the average catch. Tliere is no reason to doubt 
that this decrease is due to niid inherent in tlic coriditiong under which the salmon 
fisheries of the river are now prosecuted, and that it will continue progressively so 
long as these coiiditions continue. 

The lower average of the pack during the five-year period ending with 1S93 is 
due to conditions interferitig with and limiting natural reproduction during the period 
of 1584 to 1888, when access to the liead waters WBS not impeded to tlie extent it now 
is by t ~ i e  fisliiiig operations. The influence of the iiiore effective exclusion of the 
almoii from tlieir breeding-grounds for the last five years is yet to be disclosed. 
The seeci for the liarvest of the presetit year was sown in 18SS or 1889. What the 
extent of the harvest will be depends upon the opportunity tliat was afforded in these 
Years for the salmon to reach their sl~a~~rtiiiig-grouii~ls. 

For tlie ensuing five years we are powerless to inflncnce coiiditious. What the 
Production will be has been alrcady determined, so fas as we can influence it either by 
the regulation of the fislieries or by artificial propagation, Tliere is every reasou to 
Vprelend thrbt for the five years t o  coine the average production of king sal~loil will 
be lower even than the average for the five years just passed. This is the penalty 
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that must be, paid for the improvidence and total disregard of the conditions necessary 
to maiuta,iu supply which has characterized the operations of the salinon fishermen on 
the Uoluiubia Iiiver. 

ARTIFICIAL PROPAGAT’ION OF SALMON ON THE COLTJMBIA RIVER. 

In  1858 the U. S .  Fish Uommission, by direction of Congross, established a salmon- 
The work done is given in the hatching station on tlis Clackamas Itiver, Oregon. 

following table : t 
I 

Statensent showitig the nunsber of Qitinicat salnsoic eggs collected alii1 fry distvibicled front  Clackanins Station 
siiicc its organization by  tlic U. 8. Fish Conmission to tlw close of the$scal yeav 1893. 

______ 
IWgY I Fiscal year- 1 ~ 6 6 s  collected. 1 d t r f imtcd .  j 

1888-89 ................................ 4,500,000 ................ 4,500,000 
1880-00.. .............................. 1 4,314,000 I 1, ill:: :I: 1 2,7GG, 475 1 
1801-02.. .............................. 2,036,000 ................ 1,332,400 
1893-03. ............................... 4.444.000 ................ 4,100.000 

iwn-01 ............................... 5,860, ooo 4,002,000 

__--_ 1 _--- I Total.. ...................... ....I 24154,000 1 1,700,000 1 17,000,875 I .. 
I - __-__ 

NOTE.-The fry were all rluposited in the Clncknrnns River. The 1,700,000 e p  s acre  
furnishad to tho Oregon Be11 conmiistlion and the fry pmdiiced were depositef in the 
Clacknmaa kiver. 

This work was undertaken on the urgent solicitatiou of those concerned in the 
salmon fisheries of the Colunibia River, 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 stockiug atid breeding. It is certain that 
this work has exercised some conservative influence upon tlie catch. It is doubtful, 
however, whether it has been on a sufficiently extensive scale to coinpensate for t h e  
damage resulting from the interference with 1x1 t u r d  reproduction by tlie operation of 
the fisheries. 

THE FISHING-GROUNDS. 

On the accompanying charts, tho locations of the fishing-grouucls resorted to by 
the fishermen using digerent kinds of apparatus are indicated, and the number ahd 
position of the fixed :Lppliancea operated in 1802 arc shown. 

The fishing-grounds of the Lower Columbia extend from the mouth of tho river to 
Kalama. The apparatus employed consists of gill nets, pound nets, arid haul seines. 

The greater number of pound nets are located in Bdrer Bay, on the Washington 
side of the river aud on the outside of Sand Island. They are not’, however, confined 
to this region, but aro located at  every poiiit of vantage on hoth sides of the river, from 
the mouth up to Ealama, a distance of 80 miles. 

The haul seiiies are located either on the shores or flats, wherever :I desirable 
location can be found. 

Tho principal region of gill-net fishing extends from tho mouth of the river to 
Catlilamet B:by, and covers, practicdly, 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 islauds opposite Pillar lEoolr ant1 Broolrfield, and in the 
long reach o f  river from Paget Island to Eagle Cliff. Minor fishing operatioils are 
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conducted between Kalania and the Cascades, both in the river and its tributaries, 
such as the Willamette, the Cowlitz, etc. The fishing operatious on the Upper Colum- 
bia, froin the Cascades to  the mouth of the Deschutes River, are conducted almost 
exclusively mitli saliiion wheels, mliicli are turned by the force of the current. These, 
when properly located and operated, constitute most effectivemigines of capture. 

A careful examination of the charts giving the iiumber aiicl location of the 
different fishing apparatixs will' show how effectually the salmon are embarrassed or 
intercepted iii their attempts to reach tlieir spawning-grounds. It is not a matter of 
wonder that, under existing. conditions, there has been a serious deterioration in the 
value of these fisheries. I t  is, indeed, a matter of surprise that any salmon have 
been able to elude tlie labyrinth of nets which bar their coiirse to tlie Upper Columbia. 
It is hardly a8n esaggeration to state that tlie entire volume of this great river is 
strained through the ineshes of the innumerable nets which occupy and obstruct 
every passageway to tlie spawning-grounds. It is certaiu that tlie continuation of 
these fislieries under present conditions will eventnally result in rendering them 
unremunerative. It coucerns dike the mbole people of the State, as %ell as those 
directly intereste(1.h the fisheries, that such regulatious of the fillies, methods, arid 
apparatus of tliese fisheries should be est;Lblished and enforced as are necessary to 
mahi taiii supply. 

THE FISHING SEASON. 

It is a wise policy 011 the part of the Rtnte to encourage the largest catch that can 
be permitte(1 coiisisteii t with nxiiuten;wce of supply; to impose no unnecessary ernbar- 
rassmeiits or restrictions upon the enterprise of tlie fishermen, yet a t  the same time 
to insist upon sncli protective rcgtilations and restraints as may be foulid necessary 
to preveiit the serious inipairmeiit of an importaut iudustry by the operations of the 
fishermen. The fishermen themselves, mho Lave such important interests a t  sta81re 
and the security and profit of whose large iurestments depend upon the maintenance 
of tlie xalinon supply, should be prompt to propose nncl vigilant to enforce such regu- 
lations as may be necessary t o  this end. The nature of the protectivQ regulations 
which can be enforced with the l ~ a s t  restraint or enibarrassment to the salmon fisheries 
and tlie canning industries is indicated by reference to tlie folloming table, showing by 
moriths the number and weight of cadi species of salmon taken for canning ou the 
Columbia Itiver. 
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Table skoiuing by months the nitniber and toriglit of each spccies of salnlon ntilizad for canning puryoses 
on ihe Colnnibia River i i ~  1889, 1890, 1891, rrnd 15'92. 

__ 
1 Cliinook salmon. ~ Blueback salmon. 1 Steollieatl snliiiou. 1 Silver na l~uou .  1 Total. 

I'ounde. ~ Pounds. Pound,?. Pounds .  
...... 135,350 

......... 247 343 
........ 314,107 
......... 414,137 

Total.. .... ...... ... I, 110,937 

1890-April ......... ....... ........ 1116,912 
Mny .......... 462,339 
June ......... 637,555 

617,076 
........ ......... 51,583 

1891- 

1892- 

Total ...... 1,905,467 

-April ......... 
Mny .......... 252, G33 
Juno ......... 380,383 
July .......... 528,536 
August ....... ................ 83.057 ___------___- 1___'--_ 

Total. ..... 
-April.. ....... ....... 
May .......... 
June ........ ... ....... 
July .......... 
Augst  ...... 
Sop mber ............................................ 
October 

Total..  .... 

Gross 
weight. 

2,609,110 Pound& 

4,432, 000 
5,2133,190 
8,460,595 -- 

20, 685,495 ___- ____ 
1,244,125 
7,162,130 
8,080,690 

11,080,030 
614,410 

28,781,385 

2,199,290 

6,544,575 
11, 097,120 
1,698,115 

26,450,635 

1,912,800 
6,659,980 
0,052,180 

2,728,560 
249,353 
404,052 

32,185,995 

-- 
4,911,535 

-- -- 

11,219, 070 

-- 

In 18S9 the fishing season extended from the 1st of April to the 31st of July. 
The total catch of chinook salmon amounted to 17,593,900 pounds, 874 per cent of 
this amount being taken in May, June, and July, and 124 per cent during the month 
of April. 

In 1890 the fishing extended froin April 10 to  August 10, inclnsive, and yielded a 
total product of 22,337,635 pouiids of chinook salmon. Of this amount, 94$ per cent 
was taken in May, June, and J d y ,  and  18 per cent during April and August. 

In  1891 the fishing eeason extended fi.0111 April 10 to August 10, inclusive, the 
total product of cliinook salinon being 23,584,GOO pounds, S5 per cent of which mas 
taken in May, June, and July, and L5 per cent in April and August. 

In 1892 the total catch of cl~inook salmon amounted to 22,738,900 pounds, and the 
fishing season exteucleil from April 10 to August 10, and during September and 
October; 55 per cent of' the total catch  vas macle in the nionths of' May, June, and 
July; 15 per cent in April and August; iione in September or October. 

It Till be evident from the percentages given above, slid by reference to the table, 
that the most productive fishing operations for the ponnd-uet aud gill-net region of 
the river are during the months of May, June, and July. The number of chinook salmon 
taken in April and August is relatively sni~l l ,  and under conditions not so profitable, 
either to the canneries or tho fisherinon, as those carried 011 during the months of May, 
June, and July. The April run of this ralmon, if allon-ed to pass without interruption 
to the Iieadmaters of the Columbia and its tributaries, ~vonlcl spawn in those waters, 
and the present productive capacity of the river ~ ~ ~ o n l d  be increased to such an extent 
as to much more than colnpeusate for the restrivtions iiuposeci by the prohibition of 
the fishery operations during the month of April. 
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The August run of chinook salmou consists of gravid fish near their spawning 
time. The flesh for this reason has undergone deterioration, and if caniied constitutes 
an inferior product, the sale of which will discredit the reputatioii which the Columbia 
River salmon justly hold in public estimation. None of the August riiii of chinooks 
probably ascends the Coluinbia above tlie Dalles. They spawn ill the tributary 
sti-eams of the Lower Columbia aid in the inaiii stream between the Dallos and the 
month of the river. 

IEECOYMENDATIONS. . 
Having in view thc coilsiderations above presented, there caii be no doubt of the 

necessi ty of restrictive regulations to rnaiiitain the salinoii fisheries of tlie Columbia 
River. The eriactinent and enforceinent of such regulations as may be iiecessary 
to this end is the prerogative of tlie States occupying the Coluinbia ltiver basin. 
There is no precedent for tho esercise by the General Government of control over 
the Gslieries of our interior waters, except in so far as the forins of apparatus in use 
migll t be regarded as obstructions or impedinients to navigation. 

Whether the power to regulate the fisheries of interstate and bounding territo- 
rial waters is vested in the Geueral Government or in the States is a mbject which 
has provoked, and will contiiiue to provoke, controversy until the respective rights 
and powers of individual States hiid 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 coveririg the entire region in which airy special fishery is 
prosecuted. 

In the case of tlie Columbia, m-e find tliat the great market fisheries for the salmon 
are prosecuted i l l  the lower river, and the iinmeditbte evident advantage is to  those 
who are engaged in the capture of the salmon or in canning them for the msrlmt. 
On tlie other hand, tlie nurseries for the young salmon, upon the abundaiice of which 
depeud the productiveness and profit of the fisheries in tlie lower river, are in the 
remote tributaries and sources of' the river in Washington, Oregon, and Idaho. 

Regulations and restrictions of tlie net fisheries, so as to permit a reasonable 
number of sahnon to reach their spawning-ground in the upper rivers, aiict protection 
of tlie salmon in these waters during their spamiling season, in September and October, 
present the conditions to be A11Glled to keep up supply, so far as this can be accom- 
plished by legal restraints. 

To effectively restraiii or regulate the riet fisheries requires the concurrent action 
of the States of Washington and Oregon. Effective protection to tho salmon 011 their 
spawning-grounds cau be established only by coiicurroiit 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 tlie oiie hand it will be urged by 
the not fishermen of Washington and Oregon that any restraint on their operntions 
will be  burdensoine to them without any corresponding advaiitnge, since the fish they 
perinit to escape their nets will bo taken in the head waters to which they go before 
they liave had iLn opportunity to spawn, and so they will be subject to serious losses 
and inconvenience without any conq)ensatiug advantage. On the other hand, tlie 
citizens of eastern Washington and Oregon and of remote Idaho will be reluctaiit to 
impose any restraints ou their owii people in reference to the taking of salmon, for the 
reasoli that  any iiicrcase in the fishery arising thereby will inure solely to the benefit 
of the fisherinen between the Dalles awl the iiioutli of the river. 

' 
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The necessity of concurrent action on the part of the States occupyiiig the Oolum- 
bia River Basin, and of their cordial cooperation in Ineasurcs necessary to niuintain 
the snliuon fishery of the Columbia River and to improve it, is evident from a. con- 
sideration of'the facts presented. The investigations of tlie U. s. Fish Commission in 
the Columbia, liiver Basin made under the iiistructious of Congress clearly indicate 
that there is a serious deterioration in the product and value ofthe salnion fixlieries 
of this river; that this deterioratioii is to be attributed in large pert, if not entirely, to 
tlie exclusion of the salmon from their spawning.grounds by the operations of'tlie net 
fishermen, and that artificial propagation on an adequate s c i h  to compensate for the 
waste of the fisheries is no longer possible under existing conditions of the fisheries. 

The iiiitial step in attemptiijg tlie restoratiou of the salmon fishery it3 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 senson of iiet fishing. 

The use of pouuds, gill nets, traps, and seines in tlie lower river, from the Cascades 
to the mouth, should be limitcd strictly to the nionths of May, June, and July. Tlie 
wheels should riot be permitted to take salmon prior to the middle of May, so as to 
permit the salmon wliicli have entered the river in April the opportuiiity 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 provide for the uninterrupted 
spawning of the August run of salmon. There does not a t  present appear snfficieiit 
reason to prohibit the wheel fishing during the balance of September and during the 
month of October. Protection for the salmon whicli have thus been enabled to rench 
their spawning-grounds should be aKorded by a close season during the months of 
Sei3 tcmber and October, coveriiig the streams in Washington, Oregon, and Idaho to 
which the salrnoii resort for breeding. 

Should the policy above outlined be adopted by these States and the requisite 
measures to carry it into effect be euacted and enforced, it will be possible for the U. S. 
Fish Commission ant1 the State commissions t o  greatly enlarge their fish-cultural 
operations, and to prosecute tliern under much more satisfactory and economical coil- 
dit,ioiis than a t  the present time. Until the States interested adopt measures to 
restrain nct fishiiig, so as to permit; a portion a t  least of the salnion entering the river 
to pass up to tlieir spawning-grounds, it is not deemed wise or expedient to attenipt 
to iucrease or extend the work of artificial propagation of the salmon. 

All efforts will be disappointing, unprofitabl4, and nugatory so long as the fisheries 
condnue utider existing conditions, and I would recommend, therefore, that no further 
steps be talcell at ixosent looking to tlie establisliment of additional salmon-breeding 
stations in the Columbia Xiver Basin. 

MARSHALL MCDONALD, 
U. S. Comnissioiier oj' Pish and Fisheries. 
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A REPORT UPON INVESTIGATIONS IN THE COLUMBIA IiIVEli BASIN, WITH 
LIESCRIPTIONS OF FOUR NEW SPECIES OF FISHES. 

BY 

CHARLES H. GILBERT, Pvofessor o f  Zook~gy, LelaitJ StartfordJwrioi- Um’vemity, 

BARTON W. EVEKMANN, Ichthyohghf of the U. S. Fish CottrnLission. 
AND 

IbJTRODUCTION. 

The investigations upon which this report is priinarily based were provided for 
by two items in the suuciry civil bill, approved August 5, 1893. The first of these 
i t e m  authorized the expenditure, froin tlie appropriation for inquiry respectiiig food- 
fishes, of’ the sum of $2,000, or so much thereof as limy bo necessary, “iii oxaiiiiiiiiig 
the Clarlre’s li‘orkeof the Columbia River, with the view $0 ascertain the obstructions 
which prevent the ascent of salinoii in said river to the Plathencl Lake and adjjncent 
waters.” The second item provided for investigatiou and report respecting the 
advisability of establishing a hatching station at soiiie suitable poiiit iu 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 inovemnts of sulmou 
iu m y  of t h e  tributmies of the Columbia would have a bearing upoii the advisa- 
bility of establishing A salmon-hatchery ateany point in thRt river basin. These two 
iuqniries were therefore conducted as one, aud the results are presented hi zt singlo 
reporb. 

This work mas begun iu September, 1S92, by Dr. Charles X. Gorham, engiiiser 
and architect of the Commission, assisted by Mr. Barton A. Beau, of the U. S. 
National Museum, and Mr. A. J. Woolman, teacher of science in tho high school a t  
Soutli Bend, T n d .  Dr. Gorliain died before the coiiipletiori of the iavestigation, and 
Prof. Evermaun was instructed by the Commissioiler to eoiitiiine the ~ o r k  during the 
suiniiier of 1803. Wliile carrying 011 these iiivestigntions he liad the assistance of Drs. 
Charles 11. Gilbert, Oliver 1’. Jenkins, aid W. W. Thoburn, and Mr. Cloud. Itutter, all 
of Leland Stanford Juuior University. The work was tnlren up by us at Pocatello, 
Idaho, August 2, i t  having been determined to include an esaiuination of the obstrnc- 
tions ill Snake Biver and a preliminary study of the nstural-history features of tho 
Upper waters of the Columbia basin, with special reference to tho present or former 
occurrence of salmon in those strea,ms. 

, 

’ 
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To expedite inattors as much as possible in the limited time mliicli could be given 
t o  the work, the force was divided into two parties :tt Pocntello. Gilbert, Thoburn, 
and itutter were instructed to go down Snake Itiver, examine the various fd ls  in that 
stream, make investigations as to  tlie physical and natural-history characteristics of 
as ~nrtuy of the tributary streams as possible, and thou carry on similar inquiries along 
the Columbia from Idaho to the Lower Columbia. Everniann and Jenkins went up 
the Snake River to Idaho Falls, where the rapids were cxainincd, aiid then proceeded 
to Sand I’oint, Idaho, wliere was begun the examination of Clarke Fork or the Pend 
d’Oreille River, the latter beiug the name by wliicli this river is generally kiiown in 
that region. The I’end d’Oreille River WLS examined tliroughout the entire distance 
from Sand Point to within a few miles of the interiiational boundary line. The two 
parties came together a t  Spokane. Prom this point Eveymann returiied east, and the 
work was continued by Gilbert, Jenkins, Thoburn, and Butter. 

Investigations were made at  various points ill the Lower Columbia basin, chiefly 
for the purpose of selecting a site for a salmon hatchery and for gaining information 
respecting the occurrence and abundance of salmoii in the various streams tributary 
to the Lower Colninbia. 

While carrying on the investigations regarding the obstructions to the free move- 
ment of salmon in these rivers and the selectioii of a salmon-hatchery site, considerable 
.opportunities occurred for a study of the natural history of the sdmon and the general 
natural-history features of the waters of the Columbia basin. Considerable valuable 
iiiforrnation was obtsined regarding the foriiier as well as the present distribution of 
aalmoii in this region. 

Large collections of fishes were made a t  the various places where collecting was 
possible, and their study has greatly increased our knowledge of the variations in 
and the geographic distribution of the fresh-water fishes of the northwestern United 
Stttes. 

In  this report we give (1) detailed descriptions of the various streams visitedby 
the different members of the party; (2) a list of the species of fishes obtained in the 
Columbia River basin, together with a discussion of their relatioiiships and distribu- 
tion; (8) notes on the breeding colors of the whitefish (Coregonus udliamsoJ),  by 
Barton A. Beau; arid (4)  an annotated list of the reptiles and batrachians obtained. 

The tiine which hag 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 venture to give in this paper must be regarded 
as tentative. An exhaustive study of the natural history of the various species of 
salmon and trout of the Columbia has never been made. Tho ifivestigations now in 
progress will, i t  is confidently expected, lead to a much better. understanding of tho 
questions involved. 
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LIST O F  STREAMS EXAMINED. 

The following is SL classified list of the streams examined, together with the dates 
Upon which the vnrions places were visited : 
8mzX.e 12ivw: President Camp, W \ T T ~ . O I ~ ~ I I ~ ,  August 14, 1891 (Evermann aucl Jenkins) ; Idaho Falls, 

August 4 slid 5 (Evermann and Jcnlrins); American Falls, August 5 (Gilbert) ; Shoshone 
Falls, August G (Gilbert); Twin Falls, August G (Gilbert); Auger Falls, Auguet 7 (Gilbert); 
Blue Lalrcs, August 7 (Gilbert); Upper and Lower Salmon l”alls, August 7 (Gilbert); Mouth 
of Uoiso River, Caldwell, Idaho, August 8 (Gilbert, Thoburn, and Rutter); Payetto, Idaho, 
August 10, mid Lewiston, Idaho, August 15 (Gilbert, Thoburn, and Rntter). 

Ross Fork of Siiak6 River, near Pocatello, Idaho, August 4 (party). 
Port Neuf River, Pocatello, August 2 (Evermnnn and Rutter) and  August 3 (party). 
Mink Crcclr ncar Pocatello, Aiigust 3 (party). 
Little Wood Rirer near Shoshone, August 5 (Thoburn and Rutter). 
Boiso Rivcr iiear Caldviell, August 8 (Gilbert, Thoburn, and Rutter). 
Payetto E v e r  a t  Payetto, August 9 (Gilbert, Thoburn, and Riitter). 
Clearwater River mar  Lornibton, August 15 and 16 (Gilbert,, Thoburn, a1111 Rutter). 
Potlatch Creek near Lemiaton, August 16 (Gilbert, Thoburn, and Riitter). 
Palouso River near Colfax, Washington, August 17 (Gilbert, Thoburn, and Rutter). 
Graude Ron& River near La Graude, August 11 (Thoburn). 
Pataha Rivor at, Starbuck, August 14 (Gilbert, Thoburn, aud Rutter). 

Pend d’UreiZZo Hirer: Throughout the entire distance from Albany Falls, Idaho, to  .Big Eddy Canon, 
near the international boundary line, August 9 to  15 (Evermann aud Jenkins), a d  from its 
moutli to  tho international boundary, September 23 to  26, 1892 (Gorham and Bean). 

Deer Lodge, Little Blackfoot, Big Blackfoot, Holl Gate, Bitter Root, Missonla, and Flathead rivers, 
together with many of their tributary streams, July and August, 1891 (Evermann and Jenltins). 

Flathead Lake, August 1 to  4, 1891 (Evermann and Jenkins), and September, 1892 (Gorham aud 
Woolman). 

Thompson Falls, September, 1892 (Gorham, Bean, and Woolmaii). 
Lake Pend d’ Oreille a t  Sand Point, Idaho, August 7 (Evermmn and Janlcins). 

Uppe~ Colicnobia Bivw: I<et,tle Falls, August 16 (Evermann and Jenkins), and a t  the mouth of Pend 
d’Oreille River, September 23,1892 (Gorhani and Bean). 

Colville River from Meyers Falls to  its month, August 16 (Evermann and Jenkins). 
Spokane River in the vicinity of Spokaue, September, 1892 (Gorhani and Bean), &nd August 18 

Little Spokauo River below Dart’s Mill: Soptoruber, 1892 (Bean), and near Dart’s Mill, August 18 

Ccour d’Alone River at Wardner, August 19, and Coour d’Aleno Lake at Gaur d’Alene, August 21 

Hmigman Creek mar Spokane, September, 1892 (Bean), and a t  Tekoa, August 18 (Gilbert, 

Lower Coluinbia Riaer: Pasco, Wallula, TJmatilla, Dalles, Portland, and Astoria, August 11 to 27 (Rntter 

to  21 (Evermami aud Jenkins). 

(Evermann aiid Jenkins). 

(Gilbert, Thobup,  and Rutter). 

Tlyburn, and Ruttcr). 

and Thoburn). 
Walln Walla River near Wallula, August 23 (Thoburn and 1Eutter). 
Mill Creek near Walla Wnlla, August 14 (Thoburn aud Rotter). 
Uiuatilla River near Pentllcton, Oregon, August 12 (Gilbert, Thoburn, aud Rntter), alld a t  

Des Chutes River at its mouth, August 24 (Rutter). 
Yalrima River near North Yalcima and Ellensburg, August 23 and 24 (Jeiikins). 
Natchcss River near North Yalrima, August 24 (Gilbert nncl Jonlrins). 
Cowlitz and Toiitle rivers xioar Castle Roclr, August 28 and 29 (Gilbert and Jenkins). 
Nemar~lrum River near Chehalis, August 28 (Gilbert and Jculsins). 
Skookiimchnok River near Centralia, August 27 (Gilbert and Jenkins), 
Lake Washington a t  Seattle, .June 26, 1892 (Evermann). 
Snoqualmie River at Snoqudmie &’ells, June 26 and 27, 1892 (Evermanu). 

Uinatilla, August 11 and 23 (Thoburn and Itutter). 
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INVESTIGATIONS WITH REFERENCE TO THE SELECTION O F  A SITE FOR A 
SALMON HATCHERY IN THE STATE O F  WASHINGTON. 

Every stream aut1 every point visited was coilsidered with regard to its fitness 
for salmon-hatching purposes. The inajority of t h e  places are, however, not suited 
at  all to such ends, and only such lucatioiis a s  seem to possess most or all the required 
physical and biological conditions need be treated in detail in this report. 

LOWER COLUMBIA. 

There are several reasons why a salmon hatchery would be better located 011 some 
tributary of the Lower Columbia ratlier than the Upper Columbia or tlie Snake. Th9 
supply of salmon would be more certain and the conditioi: of tlie salmon better. Bo 
far as is known to us, salmon which enter the Columbia in the spring pass by the 
mouths of the lower tributaries arid press 011 higher up the stream, It is probably 
these fish mhicli arrive in the Upper Srialre in the vicinity of Glen's Ferry and Salmon 
Falls in the latter part of August aiid in September. All observers ou the Upper 
Snake agree that they arrive a t  this time and spawn from September 1'011 to October 
or November.. The fish of the fall run enter the Columbia a sliort time oiily before 
they are ready to spawn. So far as we iiow know, t h o  most of tliese tixrii directly into 
strcama near the mouth of the river aud  spawn a short time after their entrance into 
tliu Columbia. 

A second point in favor of such a locetioii for a listchery mould be, perhaps, that 
the young fish when turned into the stream would stand a better cliarice of reaching 
salt water tliaii they would if they hac1 the whole course of the i iver to traverse. during 
which time they are exposed to t'lie attacks of all their fresh-water enemies. 

A third point iu favor of such a locstion is the accessibility of various poiiits in 
Vashington along thp lower course of the Columbi;~. 

Two streams vere selected for examination, the Yakima River and the Cowlitz. 
Both of' these rise in the high inouiitain regiou of south~~estern Washington, and 
receive their maters largely from the snows of Mouii+ Ranier, Mount Adams, and 
iJlouiit St. 1Ielen. Tliey run through regions very different in their physical chsrac- 
teristics and in their climate. The Yekimn lies to tho east of t h e  Cascade range ant1 
runs down through a dry valley.covered with sagebrush and devoid of trees, except 
along the imuiediate viciiiity of the  stream itself. The suminer season is vety hot nud 
the winter correspondingly cold. So. far as tlie vharacter of the stream itself is COII- 

cerned, i t  seems admirably adapted for a.hatchery. At  North Yakima tho stream is 
perfectly clear, flows rapidly in an open valley over gravel ant1 sand, mid had a tern- 
peratture of 64O August 23. I t  receives ai1 important tributary, tlie 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 14 feet per second. The temperature was 57&0 
at 9:30 a. in. Were other conditions favorable, no better stream could be found for a 
hatchery than the Natchess. 

While salinori used to ascend the Yakima and its tributaries in large numbers, 
they liave greatly falleii off of late years. It is now very doubtful whether a hatcliery 
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 spawii to such a hatchery, 
the Natohess inight be favorably considered. 

In considering the possibility of establishing a hatoliery 011 tlie Yakiina or its 
tributaries, it should be borne in mind that t h e  streani flows through a wide valley, 
only pastially under cultivation. Extensive canals are iiow beiug constructed with a 
view to irrigating the entire valley. Beceiit litigation seenis to show that more water 
has been clainied on behalf of these canals tliau the stream mill be able to furnish. 
It soenis probable, therefore, that  tlie entire supply will be mithdramu from the river 
duriug the summer arid fall. 

Near its mouth, 
near Oastle Rock, an excellent site for a salmou hatchery can be found. %his is a 
beautiful, clear, and cold stream, furnishing an abundance of water, which is never 
likely to be required for otlier purposes. The ternperature of the water a t  11 a. m. 
August 27 was 59.50. The Toutle is a natural spuwninggrouud for the salmoii, which 
still coine iiito i t  i n  large iiumbers. They could bo taken in the deeper pools in gill 
nets, and the character of the stream is such as to permit seining. The tinie a t  our 
disposal did not permit us to inttke a very thorough investigation of this stream and 
entirely preveiited our visiting the Upper Cowlitz. From mhat we saw, however, me 
are inclined t o  recommeiiil the Tontle E v e r  as being the best suited for hatchery 
purposes of aiiy stream in Washington. 

. IToutZe Biver.-Tlie Toutle Itiver is a tributary of the Cowlitz. 

THE UPPER COLUMBIA. 

Neur Ilettle FuZZs, IVash.-The Colville River flows into the Columbia a t  the town 
of Kettle Falls, about 2 miles below the Kettle Falls of the Columbia. Ai1 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 inuch interested in securing 
the hatchery. This site is about 2 miles from Meyers Falls, a station on the Spokane 
and Northern Itailroad. The only objection to it is the uucertaintq of getting a suffi- 
cierit number of spawning salmon conveniently near. 

As already stated, salmon wero abundant in the Columbia at  Kettle Falls as late 
as 1878. Since then there has beeu a great decrease. They have beeii scarce siuce about 
1892 j since 1890 tliere have been scascely any at  Kettle FJls. The Meyers brothers 
say they have been almost unable to buy any salmon' for tlieir own table froin the 
Iiidians for three years. Certain Iiidiaris with whom \re t:tlkcd at Kettle Falls said 
salinon wero ouce very abixudaiit there, but that  very few are seeii now. Other 
persons testified to  the same effect. Esseutially the same inforination was obtaiued . 

regarding the decrease of salmon in otlier parts of the upper tributaries.of the 
Columbia, viz, a t  Spoltane, in botli the Big and Little Spokaue rivers, and in the 
snake Eiver and its various tributaries. 

0 9 1  the Little Spokane Iiivw, m a r  Spokane, Wnsh.-I'liis river, a8 elsewhere stated 
in this report, ~iossesses a11 the natural couditious ireccssary for this purpose; and 
it has the advantage of having excellent shipping facilities in tlia ~iuinerous railroadg 
centering at  Spolraue. The uncertainty of beiug able to obtain spawiling salmon in 
sufficient nunibers is, however, a fatal objection to this point, unless shipping the 
eggs fi*om the Lower Columbia iuight be regarded. as feasible. 
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SNAKE RIVER IN SOUTHWESTERN IDAHO. 

If the station does not necessarily have to be in Washington, a very good site can 
Salmon seem still to ascend to 

For detailed description of this place see below. 
be found on Snake River in Idaho near Salmon Falls. 
that point in considerable numbers. 

SUMMARY. 

In summing up the facts brought out by these investigations i t  may be sacid, 
first, that the absence of salmon from the Pend d'Oreille River is not uecessarily 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 t h e  s t ream 
becoine useful for irrigation and mining purposes, i t  is nevertheless certain that the 
decrease in the salmon has been even greater and that the accessible waters suitable 
for spawiiiiig purposes are still inore than ample to meet present needs; and, third, 
that the desirability of establishing another salmon hatchery at some point in the 
Columbia basin will depeiid 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 abuudance as compared with 'former years, and the 
location and extent of their spawning-grounds, is of the most general kind. MJhile 
valuable so far as it goes, t h e  information which we now possess upon these important 
questions is chiefly useful in indicating the nature of the inveetigations which must 
be carried on for several seasons before a thorough understanding of the salmon ques- 
tion can be reached. 

DETAILED ACCOUNT O F  T H E  VARIOUS W A T E R S  EXAMINED. 

SNAKE XIVER. 

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; I3lue Lakes; Upper and Lower Salmon Falls; at mouth of I3oise River; at Caldndl ,  Payette, 
and Lemiston. The observations made at these various places are here given in  order, beginning 
with the point farthest upstream which was visited. 

President cump.-snake ltiver here flows through a wide meadow, grassy and open on the right sido, 
but  covered with a heavy growth of' ehapparal on the otlier. I t  is hero a beautiful river with clear, 
cold water and gravelly bottom. Tho banks iu the immediate vicinity of the earup are low, not 
esceedillg 3 or 4 feet. In  the 'inain stream the current \vas pretty strong, but  there are quiet nooks 
and coves where there was considerable water vegetation. The temperature of the water a t  9 a. ni., 
August 14, Was 62.5O. Fishes were found to be abundant here, the red-horse sucker (Catostonws 
avdeiis), dace (RlLinichthys caturactce dulcis), chubs (Lercciacus hydrophlox and Leucisoua lineatus), white- 
fish (Coregonus willianiaoni), ent-throat trout (SalnLo ntyliiss), and the blob (Cottus bairdi p ~ l l C t d a ~ l c 8 )  
being the spccies thus far known from the Snake River a t  that  point.* 

Iaalto Falla, IduSo, August 4 and 5, 169A-At 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 thesurfwe of the 
water. Large, detached inasses of lava are frequent in  the stream, nud in the banks or boiinding walls 
are many immense potholes, by far the largest and finest we have ever 8een. The river is here oon- 
fined to B rclntively narrow channel, through which i t  rushes in R series of foaming rapids. There 

._.______._ __. - ___ - 
* See Evermauu : Explorations in Montana and Wyoming, I3ull. U. S. FiRh Conim. for 1891, 22. 



Bull u. 5. k .  C. 1894. Salmon Fisneries of the Columbia River. (To face page 174.) PLATE 17. 



INVESTIGATIONS IN THE COLUMBIA RIVEIt BASIN. 1753 

am many comparatively quiet nooks, however, in the brokeu, irregular walls, aud the wator is very 
deop, perhaps 20 to 50 feet. While these rapids aro quite turbulent, trout and even other species of 
fishes have ho trouble in  ascending them. Trout (Salnw ntykias) are common here, and in a large. 
race which has been cut through the lava for milling purposes we obtained many specitnens of dace, 
chubs, and suckers (Cafostoniue w d e n e ) .  

Aniorioan 117all.3, Idaho.-At Ainoricau Falls the Snake River is about 760 feet wide and flows but 
littlo below tlie general sorbco of the conutry. Tho shores have 110 abrupt banks, tho uorthern shore 
only being followed by a low, rouudod bluff 100 to  200' feet high. This mas apparently composed of 
gravel, as no lava could be soon projecting from it. Tho ontliue of the Amorican Falls is very irreg- 
ular. I ts  position is determined by a basaltic lodge crossing the river. Tho positiou of tho edge of 
this lodge is now marked by a serios of islauds, batwoon which the river llows and below mliich it 
falls. This same ledgo can bo traced for some distance doug tho odgo of tho canon b l o w  tile falls 
and is there secn to  be underlaid by a layer of sandstone. A t  the falls, however, this SBGIUS not to bo 
the case, tho rock being leva from top to bottom. Tlio westcrn end of tho f d s  is probably 200 t o  300 
yards farther upstream than the eastern ond. Tho front of the falls is located, therefore, very 
obliquely to  tho coursc of tho stream. They show nowhere any groat vortical height: 15 foot being 
probably near tho maximum. In  several places the falls are RO broken down as t o  present only a 
short stretch of steep rapids, with gentlor rapids above and below. Uclow tho falls tho water bocoinos 
immediately deop, but the rapids above are, at tho stage of mater seen, extremely shallow. On the 
oastom sido of tho stroam, cspeoislly, is a long stretch of these shellow rapids, in which tho mater 
averages not more than 6 inches doop, and i t  is hore that  the greatest obstacles to  the ascent of fish 
Would be found. Whon water is high in the spring, trout are seen to  pass over the falls iu large 
numbers, and i t  is probably t w e  that  evou a t  a lower stage of water, as in  t h o  fall, fish cau succeed 
in passing this obstacle. A fishway could be made here a t  very little oxponse were a i  t considered 
desirable. 

The stream here, as elwwhere iu Idaho, flows through a couiitry covorod with sagebrush and the 
usual (losort vogetatiou, borilerud inore or loss thickly with willows. In the rapids a t  American Falls 
tho rocks are thickly covered with green filamontous algra, aud among the rooks are found very 
numeronsly crawfish, caddis \vorms, and other suitablo food  for fish. At Aimricau Falls tho river 
descends about 70 feet and eutors a canon, tho surface of tho country rcmaining about the same level, 
and from this point, to  below Shoshono Falls tho stroam deseouds deeper aud deeper into its canon by 
It succession of falls and rapids. It flows horo through what is kuown as the I' Lava Beds " of the 
Snalto Rivor, :bud the malls of its ceaou aro composed of soccessiro l u ~ o  flows. But fQW stroams find 
their may into tlie Snake River from the mouu tains of tho north. As will be  seen from tho map, the 
greator number of these ou flowing clown from tho mountains siuk into tho lava aud are lost. Of this 
kind aro Birch Creek, Littlo Lost River, aiid Big Lost River. There is thus a great stretch of country 
bordering tho rivor on tho north entirely without surfaco mater. Towards tho west tho Malade or 
w o o d  River IS the first stream to fiud its way into the Snake from tho north. Tho water which thus 
sinks iioar tho baso of tho monntains apparontly reappeard inside t h  e canon of the Snake, COlnillg out 
as groat spriugs at the baso of tho cliffs. Tilo best-known of these Iio botwoen the Shoshone Falls 
alld Glen's Ferry. They emerge from tho foot of tho c11Es oftcn as large streania and nro used to  
irrigate the bottom lauds which border tho river on the north a t  that  point. 

The water of these streams is beautifully olcar and cold; trout abound in them, :mrl tho smaller 
minnows ruu np from t h o  Snake into them. Crawfish (dstacrrs ganibeli ip also are very nbuudant. 
The temporatore of the streams avoragos about 600, and they would bo admirably adaptod for 
hatchery pnrposcs.   he salmon visit tliis p r t  of tlie river in  suficieut numbers t o  furnish roo 
for liatchiug, and this is probably tho most av:bil:iblc point whero suitable water and nu abundauce of 
h h  can bo fouuc1 for suo11 a station in ~daho .  

Uttnanted Fa'alZs.--Thc iioxt falls in the courae of the stream moro not visited by any mombor of 
the parly, as ilothing was heard of them until we had passod that  region. Thoy seomod to bo unnamed. 
AcCording t o  Mr. J. L. Fullor, of Bliss, Idaho, the river has a vortio:bl fall of about 40 fcot a Short 

above the inoiith of Dry Croelr, tho latter a small stroam corning in from tho 6011th, itearly 
between Anlerioan arid Shosliono 1Wls. Mr. Fullcr worlrcd ib mining claim a t  tho mouth of 

Dry Croolr n t  ono t irno, mid is t,hcrofore wc11 aquaintot1 with tlio falls,.which lie states to  bo vortical 
an(1 impassable to  any kind of fish. 

Sltoshone and Ticin Fa'alle..-The great obstaclcs to tho passage of salmon up t,ho Snako are foilnd 
iu Shoshone clud Twin l~"alls, bot11 of which are vertic:bl  he emotion of fish- of groat height. 
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u'ays to permit the passage of salmon seems wholly impracticable. Both Shoshone and Twiu Falls 
are formed by layers of more compact and lighter colored lava, which the stro:Lm wears away with 
great difflculty. Shoshone Falls can be reached bx a stage ride of 28 miles from the town of Shoshone, 
011 the  line of the Union Pacific. The cafion at this point is high and composed of black columnar 
basalt, which rises from the river's edge as vertical cliffs, estimated t o  be about 800 feet high. The 
falls are said to  bo 210 feet high. The middle of the falls is liighcr upstream than either aid,  giving 
i t  a somewhat horseshoe-shaped appearance, aud the  frout of tho falls is about 1,200 feot wide. 

Twiu Falls are 4 miles above Shoshone Falls and would be fully as sorious ail ol)staclc as the 
lattef, eve11 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 tho north side of tlie 
stream tho vertical portion of the falls is somewhat lower, the upper portion having worii luck  to 
form very strong rapids, through wliich iio fish w w l d  be able to  pass. We wcre not able to  lcaru that 
salmon reached tho foot of Shoshone Falls, although i t  IS very probable t h a t  they do so. The stream 
immediately below the falls is deep and flows at the bottom of' a vory steep caiion, and even if the 
salmon were there and spawned in tho bed of the stream, it might be difficult to  dotect thcm. 

Four miles below Shoshoiie Falls is the  first ot the large springs already referred to. Theso rise 
near the  northern shore of' the river in what are known as Blue Lakes (see p. 177), and one of these 
springs forms a largo river. The Snake River a t  this point has widened out end flows over a succes- 
sion of shallows, and h a  a considerable expanse of bottom lands, which can be cultivated whenever 
water can be put  upon them. 

dtrger 2'aZk-A gentleman living a t  Blue Lakes IS of the  opinion tha t  salmon do not come above 
Auger Falls, which is found 4 miles below Bluo Lakes. This was found t o  cousist of a stretch of 
vex'y strong rapids. A t  Auger Falls the river runs for a distance of at least 250 yards, hemmed in 
between basaltic walls, which vary 111 distance from 50 to 250 feet. As nearly as could be estimated, 
tho stream falls in this distsnce 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 wny as to  make i t  doubtful whether n tlalmon could sustain the long- 
continued effort nccessary t o  pass the rapids. It is, however, certaiii tha t  no single stretch of these 

so-callcd falls is inburmountable. Both salmon and sturgeon am frequently takcn below Auger Falls, 
but appmently not above them. At Auger Falls i t  was estimated tha t  t h e  current nveraged 16 feet 
a second. Marks on the rocks show tha t  at high water the,stream was at least 15 feet above the level 
seen a t  this tiine. 

Upper and Lower Salmon fi'alln.-From Auger l?'alls down to Salmon Fells thevalleg of the Snake 
widens and the  oliffs become broken down and more and more rounded, as though glaciated. On 
each side of the stream are found in places extousive deposits of watcr-worn gravel, which are washed 
for gold. At the Upper Falls the stream flows ovcr another lava ledge, the southern end of the fall 
being farthest down etream, and is there broken down iiito rapids, which preseiit no serious obstacle 
t o  the ascent of the fish. This is also the case at variou8 points along the front of tho falls. The 
maximum vertical descent is iibout 20 to  25 feet. Salmon are known to go over these falls in  large 
numbers. Indians oncamp yearly on the island immediately below the falls, and spear tho fish a8 
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 eutcring 2 or 3 miles higher up. 
A white man ha8 been in  the habit of catching salmon with a seine coch year, and could obtain more 
than he could find market for. It-seems ovident, then, that  a hatchery located near this point and 
drawing wator from one of the many large spring-fed streaum which enter here would have no d i a -  
culty in secaring fish. 

We are informed that  a man can 
descend this streto@ of the stream in a small boat, althongh therc are iiunierous shallow places and 
short rapids. Tlic Lower Falls are very similar to  the Upper. The rivcr at this point falls over a 
lava shelf, for the most part vertically, and with a total descent of about 20 feot. The front of the 
falls is very wide, probably over a qimrter of a mile, and runs obliquely, the northern cud bcing farthest 
upstream. By far the  greater part of the water falls over the southern half of the  falls, so little 
coming over the  northorn part as to  prevent the ascent, of fish, except, perhaps, at one point. At the 
extreme southern .end the falls are much lower. I-lere, sild also ueiw tho center, the fish woidd 
apparently have no difflculty in ascending. To sum up what was loarued about tho salmon in this 
par t  of Snake River, i t  is certaiii that  they visit Glen's Ferry and the stretch of the stream between 

The Louiar Sdinon ITaZZalle are about 6 miles below the Upper. 
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tlicro and a point 2 or 3 miles abovo Upper Salmoii Ftills in large numbers, and s p a ~ n  mainly in  the 
bed of tho strcam, some of them cntcring Salmon Crook, as boforo said. It is not known t o  u s  how 
far thcy ascend towards Auger Falls from tho Upper Salmon Falls. They appear late i u  August, and 
spawn in tho bed of Snako ltivor and the siiinllor tributaries from Scptomber 011 to  Novombcr. ’ 

. S d c e  Iliuer BeToiu the vnviocrs fulZs.--h short distance bolow Shoshono Falls, as already indicated, 
tho v:Lllcy of the Snakc cliaiiges its charactcr. The bluff reccdos, 1e:Lving tho n l l c y  sovcral miles 
wide in places, and bccoines, at tho saino time, loss abrupt, and tho lgva walls aro often. entircly 
concoaled by slopcs of \vator worn gravel aud soil. The valloy varies i n  wicltii, but  proscrves this 
guncral char:ictcr as f i~r as tho town of IIuiitingtoii. It is along tlic upper part of this midcned 
valley that  tho ostensive spring6 alrcnily inentioned are i’ountl. The first of these m e  at I3luo Lukes. 
Hcrc thcy riso in tho bottom of :b lalie a t  tlic bas0 of tho basaltic cliffs which forms tho oniion wall. 
Tho outlct of this Inlie, aftcr riiiining n short distanco, widcns iuto :I socond \wry docp lalie, in  which 
the water agniii sinks into the lava. This vator, togother with a lnuch larger supply, ro:ippcars a t  a 
lomcr lovcl as a rcry largo spring, froin which f l o ~ s  R, sninll rivcr of bcantifiillg clear blue \\.:&tor. 
This finds its m:iy among tlic lnrn bowlders down arathcr  gcntlu incline to tho Siialro. Farthcr down 
the valley at intervals appear othcr siinilar springs. Tho strcams that  flow froin those are usod to  
irrigate tho bottom Inntls, which are 1ltXturiLlly covcrod with sagcbrush and otlicr dcscrt vegetation. 
On the applicatiou of mater thcy bccoino rcry fertile, raising largo crops of alfalfa and other hay, of 
garden vcgctablca, aucl friiit. I f  tho supply of salmon wero assurccl, thcso mpriiigs would offer model 
sites for a hntchory. Thcy arc located from F to 10 miles abovo Bliss! Idaho, and are reachcd by good 
roads. The most cstensivo of tlicso springs empty into the lower coiirsc of tlic Malado or Wood River, 
which cmptics into tho Snaliu a short distanco froin Bliss. 

Tlie long strctch of tho Snalrc River which lies betmeen Huntington and Lcmiston ’was not visited 
by aiiy rnclnbcr of the party. The stroaiu W ~ B  described to  us as flowing for the grontcr part of this 
stmtch through :I docp caiion in which mcrc numcrous rapids. A steamcr once paseod through this 
caiion a t  high ~ v a ~ u r ,  but arrivctl at Lewiston so battorcd and brolteii that  nono has darod attempt 
tho passago since. No falls occur along this strctch of trio stream, and thoro is nothing that  cau be 
coiisidurcd an obstruction to  salmon. But this par t  of tlie couiitry is almost uninhabited and the  
rivcr is dificult of approach. A t  Lewiston and bclow, the stream ?OWS agniii through a comparatively 
open country, tho caiioii walls being rounded aiid tho slopes covcrcd for tho most par t  by deposits of 
mater worn gravel aud soil. Blr. W. hf. Stockton, of Glcn’s Ferry, Iclaho, wlio has rcsidcd tliore 
t\venty-tlirco,3.ears, says that  tho Snalto River is usually highest in Junc, falls until the winter rains 
act iii, ancl is lowest in  October. Tho run 
begins iu Septcinbcr ancl lasts six weeks or two months. More iiumeroiis in  formor p a r s  than uow, 
but plenty wore caught last year, 1892, Indiuns spear them, salt and dry Uiom for wiiitcr use. They 
spawn on the gravel bods in the rivcr a t  and near Glcn’s Ferry in wotor so shallow tha t  the dorsal 
fins aro oiit of tho mater. Has hoard that  
Salmon Falls is nu obstruction; docs not know so. Tho sturgoon are caught a t  all seasons of the year; 
more nuxucrous iii summer. Has seen and caught salmon in Payette Rivcr mid has secu them spawuiug 
thoro arid i n  the Siialro River on tho ripples. The Boise is highest in June aucl lowest in October. 
Knows nothing definite about the rodfish. They are caught in  
Payetto Lake ani1 shippecl to Caldwe!l and sold as food-fish during September. 

Salmon caught in  largo number8 a t  Glcn’s Ferry; spoarcd. 

I h o w s  of no obstructions in tho river below Salmon Falls. 

Says they are a landlocked salmon. 

TRI1IUTABIES OF SNAKE RIVEIL 

Iloss Iib1-1~ of SmzLe .Ztiver.-This is a small stroam flowing into tho Snake ~ ~ O V Q  Pocatello. It was 
examined on tho Fort Hall Indian Reservatioii about 12 miles north of Pocatcllo. Tlie stroam there 
was about 15 feet wide, 10 inches deep, and had a w r y  SIOV curront-not over G inches per socond, but  
somowhat swifter on the riffles. Tho water \vas somuwhat muddy and the bottom of tho stream was 
chiefly of mud, with gravel in some places. Thcro TTRB an abundance of Nosfoe and otlicr dgoidvege- 
tation in tho water, and tho baiiks wero well covered with willows and small oottonmood bushes, but 
110 largo bushes of any kind. Fishes, including trout, woro abiiiidant in  this stroam, and it was hore 
that the t rpes  of a now sucker ( ~ a t o s t o n w s  pocafollo) were obtainod. TI10 tempernturu of the  vatorat 
1 p. m., August 4, was 72.50, mhon tho air in  tho shade was 93O. 

Popt Neilf Rivor.-This stroain liae its rise i n  southeastern Idaho, on tho low divide which now 
separates the Salt Lake Basin from that  of the  Upper Snako River, and flows indo the  Snake a few 
miles west of I’ocatello: At l’oc~tello this stream averages about 30 feet wide, G inches deep, and 

Ir:. C .  l3. lBD4-12 
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flows about la feet per secoud. There are many cleep holes or pools with I L I ~ I ~  bottom, mhile in  the 
shallower reaches the bottoni is of gravel and tho current is inore swift. The baiiks arc usually low 
aud of clay, with occasional rocky places. Tho water is rather clear aiid cool, tho temperature being 
7GC a t  noou, August 2, when that  of the air in the sh:tde 'was SO'. There :ippe:Lred to bo very little 
algzorotlier mater vegetation in  this stream. The banks vere covered with adeuse growth of willows, 
while back from tho btream a short distance oii either side are sagebrush plains. 

11 few dead bivalves (;Vavqariturin niargaviiifeiu) were found, bnt molluscous life seems to bo rare 
in this stream. Crawfish (Astacue gatiibeZiL) were foiuud iu considerable abundance. Not many 
species of' fisli mere found liere. 137 far the niost abnndant species is tet ic iscirs hydrophlox, the iiext 
most co~nnion are tho western daco (Ilhi?Lich/lLya cafaructcu dttlcis) and the chub (Leuciscus liveatus). 
Suclrers (Catoston~us catostonirca) tind blobs (Coitus p h i l o n i p )  were also found, the latter in consider- 
able numbers. KO trout were secn here, but, we n-ero informed that they are soiuctimes taken in  tlie 
river near Pocatello, and that  they are found rather plentifully furtlier up the stream. Tho tempcra- 
ture :ind otlicr ch:iracters of tho water aro fairly suitable for trout, and no doubt plants of such fish 
would provc successful in tliis river. 

Mivk Creek.-This is a small stream flomiug into tho Port Nenf about G miles above Pocatello. 
Near its month i t  averages about G to  8 feet wide, 2 feet drep, aiid lias a %foot current. Tho water 
at tho time of our visit was pretty clcor aucl tllio tempernturo Iig0 a t  nooii, August 3, when that  of 
the air in  tho shade was 920. The bed of tho strcaiii was of mud arid sand in the more quiet portions 
nnd of gravel oii tlio riffles. The banks werc overliuug by a hcavy growth of .willows. This is a 
typical trout stream, and we found tlie cut-throat troiit to be quite commou. About the same species 
of minnows aud suckera which were fonnd in the Port Keuf a t  Powtcllo wore also Iound here. 
Criiwfish, toads. frogs, and niussels werc rilso obtained here. 

The Port Ncuf ltiver at tho niouth of M u k  Creek is o clear, cool stream with gravel and liiue- 
deposit bottoni in  tlio tlhallowcr parte nnd mud and sand where deeper and more quiet. 
spocics of fishes were obtained hem 21s elscwhero iu this rivcr. 

SuZ?iLotL CveeL.-Tho uppermost tributary of Sunko ltiver to  which salmon have acccss is Salmon 
Creek, emptying iuto the river 3 or 4 niiles above the  TJppcr Salinon Falls. This \vas not visitcd ls 
us, and little socms t o  bo known about the general, character of the stream. Mr. J. L. Fuller has seen 
salnioii in the lower 2 or 3 ruilcs of the  stream, but  does not know how far they asceud. 

This 
was fislied near Shoshone by Messrs. Thobnrn aud Rutter, August 5 .  Width, 25 feet; depth, 3 feet ; 
current,, 2 feet; temperature at 7 :I. m. : air, 703 ; mater, G 2 . V .  During dry seasons the Malado becomes 
dry for the lornerd0 or 50 miles of it8 coiirbe and is provented from being a ealinoii stream by  inaccessible 
falls ncar its mouth. As secu by its iu its lower course, it riius on tho surface of tho country until D 
point about 4 miles above its mouth. Hero it leaves the snrfitce and entcrs :I narrow cleft in tho rocks 
by a soccossion of f d l s  and rapids, two of which are dcsignated tho Uppcr and tho Lomcr Falls. This 
cleft in the rock soon deepens and midons iuto a11 ostensive caiiau, wlrich seemed to  be from 500 to 
800 feet deep in its lower part. A t  tho lower falls the stream clesccndci vcrtically about 40 feet, shooting 
out of tho cafion, which ishcre a mere cleft 20 to  30 fcet wide, and falling iuto a dcep pool at tho bottom. 
As Mr. Fuller stated, i t  looks very much like the streani out of tlic spout of a tcakottle. During 
high water the stream rises so as t o  ob1iter:tte these fdls ,  iiiid i u  the spring trout liovo no difficulty in 
ascending from the  Snake into the Upper Malado. In autninii, Iio\vevcr, those falls are an impassable 
obstacle to  the salmon. It is below tlieso f d l s  that  tlie largo springs alrowly referred to cnter tho 
Malade. These increase tho size of the  stream many times, so tha t  C\WI duriug tho lowest stago of 
water in autumn the Lowor Malado flows full-this cvcn a t  times mhcn t h o  upper streamis ciitircly dry. 
According to  Mr. Yuller, mho based his statcnicnt upou tho reports of ongineers, tho Lowvcr Malade a t  
its lowest stago is a stroaiu averaging 7 feet docp, 72 fect mi&, having R current 16 miles an hour. It 
desccnds rapidly i n  i ts  lovvcr course and mould offcr a fine site for a hatchery. Saluioii are ~ o c n  as 
far as tho base of the Lower Fa118, i. e., 2 or 3 iiiiles above its mouth. 

Bvuneau 11Zver.-The next considerable tributary is tho Bruncau, which enters from tho  south about 
opposite the towu of Mountain Home. A largo 
numbcr of nien were intervieived who were acquainted with tho stream; these all agreed that  i t  was i~ 
natural salmon strcam. Mr. Friller lias secn the salmon spawning jii tho headwaters of tho Uruiiea~~, 
i u  October. Recently a dam has lmcn placed in  the  lower course of the stream for irrigation purposes. 
The dam is withuut fishway, and salmon are now absolutely prevented from ascending. 

T'lie same ' 

illaladc Xicw.-The n c r t  stream is tho Miilade or Little Wood River, already mentioned. 

This was not visited by any member of the  party. 
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Oroylwc Ricer.-The O~vyhco River is a largo stream rising in thomountainc of Nevada and flowing 
into the Snake a t  the bouiidarj botwecn Idaho and Oregon, soutli of Huntington, Oreg. The salmou 
are said to  cnter this in qaahtity. and are wcll known to tlie miners on the headwaters of tho stroam. 
This is a river of much import:mce, to which noarly a11 the streams of northern K e v d a  are tributary. 

Width, 200 to  400 foot; depth, 
2 to  5 feet; currelit, 2 foot; temperature of mater at 10 a. m., GG”. The bed of this stream is mostly 
8andy, with occasional p:itchos of gravol. There is a. riprap dam about 2 miles above Caldwell, 
belonging to the Howard Scbree Company. The lower slop0 of this doni is about G foet, and there is  
no fishway. 

Dr. J. B. Wright, of Caldwcll, tells us that  he caught salmon i n  the Boise, nom Cnldwell, in 1864, 
and that  they were very numerous tlien. In  1865 placer rriiniug began on the Upper Bois0 and bnt 
few salmon have been csnght since. Occnsioually he catchcs one in the upper waters of the Boise, 
bu t  they are very mre. ~ 1 o  furthor says that  mlmon tront eiitrer this river in tho spring, when the 
Waters are high, and that 110 has caught them full of eggs in July in the Upper Boise. The datu 
already mentioned has bcen in five years, but he doos ndt think i t  has affoctocl tlio run of fish. Dr. 
Wright says that  the salmon run up Snako River in September, the run lasting until the middle of 
October. We wero also told that  u t  Glen’s Ferry 
there is u run of salnioii trout in April and May. 

Pnyctte Bivcr.-lCxamincd August 9, thcee-fourths of a mile southeast of Pagctte, Idaho, near i t s  
mouth. Average width 360 feet; depth, 3 feet; ciirreut, 14 foet; tompcrature of ivatcr, 63O a t  5 11. m. 
Water clear; bottom snnd and gravel. Tho Payette at this place is a rather shallow stream flowing 
rapidly over numerous shnllows aiid much dirided by gravolly isluuds. It flows ovor sand and coarse 
Watorworii gravol. Tho river seems to bo suitable for salmon, but no one in the vicinity seemed 
able t o  give us any notes of valuo as to their occurrence. 

Salnioii Ricer.-This is, cxcopt the Snake, the largest a i d  most important but  certainly the  
least known rivcr of Idaho. It has i ts  headwaters in tho mouutnins forniiiig the divide between 
Montana and Idaho, and cnters the  Sualre where the lnttcr is passiiig through its deep caiiou, near the  
northeast corner of Oregou. We ~vere informed that  the lowor courso of the Salmon River itself is 
through a deep narrow caiion, which renders it diftlcult of access. It is claimed that  salmon still 
ascond this stream in liirge numbers, uud spawn in all the little creeks higli iu the mountains. Little, 
however, is lriiown with certninty regarding the salmon or other fislios of this stream. 

Clearroafer Biaer.--Exsmiuod August 15 uncl 16 at various poilit8 from its mouth to 5 to  ‘i+ miles 
above Lewiston, Idaho, to tho month of Potlatch Creek. It is thoro a olear, cold stream flowing over 
very 1:irgc round bowlders. This kiiid of bottom makes i t  almost impossiblc to iise a net, arid salmon 
could not be obtained by this method if the stroam wero othorwise suitable for a hatchery. The tem- 
Perature of tho watcr was 83.50 when the :Lip was 83.50 at 4 p. In., and 63.5” when the  air was 63O at 10 
8. m. The smallor miunoms 
and snckers could bo obtained only a t  the rat0 of two or three to  a haul. Fish may bomore abundant 
iU the deoper parts of tho stroam, or tlie iiurubcrs may bo kept down by the trout, which could easily 
Pursuo tho smallor fishes in tho c1e:rr matcr. $ 

PotZatch Ci*cck.-This is u small stream flowing iuto the Clearwater, near Lowiston. It was 
Oramined August 16 nom its mouth. 

I’alousc I~iver.-Tlris is a considorablo stream risiiig in western Idaho and flowing wostmarci 
t h o u g h  southeastorn Wasliiugton to  tlie Suako River north of Walls Wall& about 45 miles. It was 
exainiiiod near Colfax, W;rsh., August 17, At this place tho stream was quit0 low, being roduoecl to 
Pods. Tcmporature of water 740. 

Grniide f i o J r d C  Biaer.-This river rises in eastern Orogon, flows northeast, and joins Snako River 
near tho forty-sixth parallel. It was examined iimr La Grande August 11. According to hlr. J. 13. 
Foley, of La Graudo, salmon are w r y  numerous in this rivcr in September and October, coming as far 
:8 the dam 1 mile above La Graiido. Tlioy t ry  to  jump this, but do not siicceed. They are speared 
In largo numbers by the Indians and boys, but aro so worn und cut up by their trip up the river that  
they are of littlo valuo as food-fish. Tho dam is of logs with two &foot steps on the lower side, and 

Plenty 
Of salmoii trout come in  the spring in April mid May. Those can get over the dam in high watCr. 
Water lowest in August and September. Thore is placer miiiiug in the upper parts of the river, alld 
%e mater is milky. Trout are plentiful a t  Meaoham, in the upper Grande Ronde River, and in the 
side 6t8reams. 

Boise Bivei-.--Examined Augnst 8, one mile west of Caldwcll, Idaho. 

He Iias not noticed any decrease in  recent years. 

As in a11 of these Iargor, clear, cold streams, we found fishes very scarce. 

no fishway. Thore arc no clams below-that is, betweon La Graiide and tho Snake River. 
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Pataka. Iliver.-This btream v’as examined a t  Starbuck August 14. Temperature a t  4 p. m., G W ;  
air, No. Width, BO feet; dcpth, 1 foot; ciirrent, 2 feet. The l’ataha is  of SOIUQ importance and is 
well supplied with thc common fishes of the rcgioii. 

Pcnd d’0reiZk 12irer.-There arc two importaut lakes which are clraiuecl by this river--l”lathead 
Lake, i n  Montana, and Lake Pend d’Oraillc, which is in  Idaho, ncar the  Washingtoii Stato line. 
Examin~tionu were made at Flathcad Lake’ in  1891 by Evcrmauii and Jcnkiiis, :111tl in 1892 by Gorham 
and Woolmaii, wlip found tho .‘falls” in Flatheat1 Rivcr mar t he  outlot of Flathead Lakc to consist 
simply of n series of rapids, whicli do not interfere in  the least with the froc Iriovenicnts of fish. From 
this point d o ~ i  Flatlieail River posscsses no falls or obstructions of‘ any kind, and thbrc is none in 
Clarke Fork irntil ucur Lake rend il’Oroil1e.t 

Not €ar abovc Lake Pcnd d’Orcille, iu Clarke Fork proper, and near a sttation on tho  Northern 
Pacific callcd Thompson Falls, are SONO small rapids which arc no nioro serious than are those iu 
Flathcad River. This is according to  Dr. Gorham and Mr. Woolman. We did not deem it necessary 
to revisit theso two places, as Dr. Gorham’s notes and the inforniation which me gained through 
converbations with a number of persoils mho were familiar with that  part of the river conviuced UE 
khat there are no obstructions of :my importance abovo Lako Pend cl’OreiIlc. 

We examined thie river pretty oarrefully from the outlet of Lake Pend d’0reille to  near its mouth, 
or whero it joins the Columbia jiist across tho British Columbia line. While that  portion of tho river 
above Lako Pend d’OreilIe is still spoken of as Clarke Fork, the  portion below Lake Fend d’Oreille 
is, in  that  region, known only as the  Pcntl d’Oreille River. From Sand Point, Idaho, which is a t  the 
Outlet of Lake I’enil d’Oreillc, to  the  Washington lino is about 25 miles. . In this portion of ishe river 
there is only one fall or rapid, and that is Albany Falls, soinctimes known as Villard Falls O r  
Seniaquoteen Falls. The 
falls are dividcd by n small, rocky island, npon which is biiilt one of the piers of the railroad bridge 
which is used 1Jy tho Great Northern in crossing the  river at this placc. 

Thcsu falls arc about la rnilce abovo the little town of Newport, Idaho. 

The rclative position of the  bridge and the falls is shown in tho above diagram. 
These falls are scarcoly mor0 than pretty steep rapids and would not interfere at all with the 

ascent of salmon. The par t  t o  the  left of the islands (going down stronni) is just  abovo the  bridge- - 
+t For information concerning the upper waters o f  this syetem see Evermann, in Bull. U. S. Fish 

Commission for lS9l., pp. 1-90. 
tIn 1883 Mr. Livingston Stone, under the direction of tho U. S. Commissioner of Fish and Fish- 

eries, mado an extended exploration of Clarke Fork and the  Columbia River with reference to 
selection of a suitable site for a salmon-brecdiug station. In Mr. Stone’s iuteresting report (Report 
tJ. S. Fish Comm. for 1883, 237-2552 is given much vuluahle inforruation regarding the  upper portiofi 
of Clarke Fork nnd the  Big and Lit,tlo Spokane rivers. He found, what our own inquiriee 0011fixm 
that  salmon never roach Lake Pond d’Oreille, but thought they were itrobably kept back by tho falls 
at tho mouth of the Pend d’0reille. 
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At tho time of onr risit (Augnst 0) tho total descent was probably 10 feet, but as a rapid, not in  a ver- 
tical fall. Tho fall on tho riglit siclo is of 
tho vamo character anil presents no grcnter difficulties. 

Jnst below Albany Falls thc river is perhaps 1,000 foot wide and 20 t o  30 feat docp in tho ehnunel. 
Tho gtrcem was UI), hoircver, at this tiino, and voulc1 probably fa11 a t  ]cast 10 feet beforc rcachiiiglom- 
Tvatcr inarlc, nccoriling to  tho captain of the Dora, a small stoamcr which makes irrcgnlar trips botmcou 
Rowport aud tho hoad of Bos Canon. On August 9 we took thid stoamor and wont down tlio rivor 
to  Box Canon, a distance of nbont GO milos, nlthongh thb stoamerpcoplocal1 it 80 miles. Throughout 
this distance tho Pond d’oroille is a bcautiful, clear stroam, with R good strong currcnt, and w r y i n g  
in width from too to  1,000 fect. 

Tho walls are quite closo togctlier and tho  river 
rushes through tho narrow pas3ngc 114th a v x y  ~t rong  cnrrcnt. There is, howorer, 110 fa11 ill tho 
caiioii nud small boats 11:livo on scvorril occasions bceu talwn tlirough withoub injury. Therc is uothiiig 
hero to stop tho ascont of salmon. 

Metdine li‘dls.-Thcso Rills aro just below tho Metalino milling canip, or 7 rniles bclom tho foot of 
Box Cailoii. Tho river bctmccu Box Cniion and Motalino Falls has a gnod stroug current, but no falla 
or rapids. Tho falls are ovcr a ledgo of limcstono, through which thc river has out, and m o  tho largest 
and inost iinportaut of any fount1 in  this rivor. Tho t o t d  fa11 is perhaps as nincli as 30 feet, but it 
is in a scrics of rapids, thoro bcing no rcrticnl drop ;it all. Tho stroain is horo incloscd bctn-ccn high 
rocky malls and is vcry turbulent for somc distniicc. Salmon could probrbbly ascond tlicso falls with- 
out much difficulty. I littlo b1:Lsting near tho loft (west) wall ~vould inalio it still easicr for fish t o  
gct np. Jus t  a b o ~ c  Metalino IWls, Sullivaii Creclc flows into tho Pcod il’Oreillo from tlio right bank. 

From Motalinc TVG w:illcoil down the rivcr about 14 milos fnrthcr, on Augnst 10, to  Iho hcnd of 
\vlrat i j  known as tho Big Eddy Csiion. This caiion is abont 3 milos long and is quite narrow, tlie 
Iiniestono ma11s beiug so closc togothcr that  in o m  place a fallen troo lies across from onc wall t o  the  
Othcr. Tho river rnshcs througli this cniioii with groat fury, but tliero :ire 110 falls, and TVO do not 
boliovo tha t  tho ascent of salmon n-ould bo sorionsly iutorfercd with. If i t  shonld bo shown that  
salnion can not swim against snch a strong carront for SO great n distanoo, wo BOG no oasy \vny by 
which it, could bo inndo loss difficult. Tlioro arc some rolntivolg quict iioolts or eililics hero niid there, 
howcvcr, in  mliich salmon would be nblo to  rast mid we thoreforo do not consider Big Ecldy Canon 
a scrions obstacle t o  tho ascent of fish. Limo Creek, a small but fiue trout stroam, Bows into theriver 
a t  tho head of this caiion. 

Tho rivor bctwccn Metalinu Falls anil Big Eddy Caiion is quito swift, but coutains no f d l s  or 
rapids worth mcutioning. Tho lowor cud of Big Eddy Caiion is bnt  a short distance from tho British 
Columbia Iinc, j u s t  north of which tho Pond d’oroillo turns abruptly west8wartl and runs upprori- 
mntoly pnrallcl wit11 tho intcrnntional boundary iintil i t  flows into tlio Columbia, a distniice of about 
27 milos from mhero i t  1o:mvos tho unitotl States. We did not visit this part of the river for two 
reasons: (1) Dr. Gorhaui’s notos and MI,. Bcan’s roport upon tho obstructions woro s u ~ c i o n t l g  full to 
enablo us to jiidgc of its chnraotor; a i d  ( 2 )  sevoral pcrvona familiar with it, and with whom we tallied, 
all agrccd that  thoro nrc uo obstructions bd0W Big Eddy Coilon which nro noarly as sorions as Big 
Eddy Cafion or Motalino Falls. All agroo that Motalino Falls is tho most scrions obstruotiou found 
anywhcro in tho I’cnd cl’0rcillo. 

I+om Mr. Bean’s roport auil from our convorsations with prospectors and others living along t h e  
Pond iI’oroillo, it appcars that thoro is :L sorios of rapids mar the mouth of tho rivor and another just 
abovc tho inonth of Salmon Rivor, which ompties into tho Pond d’Oreillo just  abovo tho ’Washington 
h o .  Theso aro all said to  bo rapids rstlier thou falls mil probably ~vonld not iutcrforc with the 
ascent of salmon in tho least. From tho forcgoing it thorofore appears that  thoro aro no berioua 
Ghtl*octions i o  ~1nrIio Fork of tho Columbia which ~ ~ o u l i l  provout salmon from reeching Lako Pond 
d’OroiIJo and ~ r ~ ~ a t ~ i o a r ~  ~ a ~ t o ,  or  otlior parts of that  rivcr basin. 

It is a maguifi- 
Cent rivor, probably nvoraging over 1,000 foot i n  width rind bcing vcry clcop throughout most of i ts  
course. 111 most places there is a good, .strong ciirrent, bcconiing clangorous rapids i n  tho narrower 
P ~ ~ c Q s .  ~ h o  mater is clear and piiro aiid cold-an idon1 trout stroam. wlo  dcptli varies greatly, high 
vator occnrriug in July fro:n molting snows. Lato in August or Suptombor tho wator i8 inaiiy feet 
IowCr thtm in Jnlg. High inonutnin slopes nscenil abruptly from t h o  river’s banlcs throughont 1110St 

of its coiirso, and tfioao are covered with a hoavy overgrcen forest aud D ~ O U S O  growth of undcrbrnsh. 

Diiriiig low matcr tlio dcsccnt mould be somewhat greater. 

Box CaiToii is n narrow gorgo ribout l& niilcs long. 

Thcr Pond d’Oreillo Rivor is 0110 of tho inost beant i~ul  aud pictnrcsqna in Bincrica. 
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In other places, as a t  Usk, La Claires, and Metaline, the  river bottom widens out and there are many 
acres of esccllent farming laud. During high water large arcas of this lcvcl land are covered by 
water, bnt wlioii the waters sitbsiilo thoso tracts become valuable meadow lands. 

Trout aro :hindant  in this rivor; salmon trout are also quite abundant, mid both bite readily. 
We kiiow of no strcain which offers finer opportrinitios for sport with the rod than the lower I’ed 
d’Oreillc. Dccr, mild gceso, and ducks were also sceii in  cousidcrablc iinmbcrs. From tho Big Cailon 
below Mctaline mo mero compelled to  walk back to Nowport, a distance of about 75 miles. As there 
was no trail for tho grcatcr part of this distance, except a cattle trail, which was used by cattlo o i i l ~  
later in tho summer aut1 which was n o m  under water, we fouiid the trip a very difficult onc, atteudcd 
by many Iiarilships. We reached Nowport early in the morning of August 15, where w e  took the 
train for Colville, Washington. 

THE UPPER COLUMBIA RIVER 

The Upper Columbia River was visited only a t  Kettle Falls, Washington, ‘Jut several of its tribu- 

Eettle FuZZ8, about I) miles from Colville, Washington, are the  only falls in  the Upper Columbia 
A t  this place tho river cuts tlirougll a ledge of highly 

A large islmd dividcs the river 

taries wcre esamined, iiotes upon which are given in the following pagcs. 

that  neeh mentioning in  this couuection. 
crystalline rock, the strata of mllich havo a gentle dip upstream. 
into two parts, as shown in the following diagram: 

A t  the present stage of water we judged these falls to have a vertical fall of 12 to 15 feet each, but 
they are uot of equal height throiighout their entire width. The upper fdls ( a )  \vas a t  least 14 feet 
vertical near the island and in  the niiddlc, but  toward tho riglit bank i t  seemcd to  bo lower a1111 1088 
vertical. Tho lower fa11 (e) is probably 15 fcot high in  its highest places, but a t  the right shore it, 
too, is not so high nor so nearly vertical. At c is a soothing whirlpool, tho Tater  coming around tlie 
left side of the island, having t o  make an abrupt turn ill order to  got  out. The upper fall is probably 
not of great importance in this connection, for, when salmon lisve oiice gotten above the lower falls 
tlicy can go around to  tho riglit (going upstream) of the isl:iud where there are no serious obstruc- 
tions, but  they are secn to swim up over the upper falls. Goorgc E. and Jacob A. Megers are two 
intelligent and well-informcd men who havo livcd at Kettle Falls for 23 ycars, and are qiiitc familiar 
with tho falls and tlieir relation to  the salmon. From thcm TTC obtained tho following information: 
Up to 1878 salmon worc vcry abuiidant in  this part of tho Columbia; ‘I millions were seen asoondiiib 
the falls cvcry sctisoii.” The run would begin in June and contiuiie until Octobcr, the biggest run 
being in  thc last half of August. The run toward the end of June v\’as also large, but  while thero was 
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a decreaso in tho number from then until late in tlic sumnor,  sonic salinoii wm to bo  secn all along; 
80 that  tliero \ rem not tn-o ilistiiict rum, but 0110 coiititinons ruii from J L I I ~ ~  to Kovembcr with two 
periods of grcat numbers-Juue anil August. 

The salnion liave no troublo 
getting up Iiottlo Falls ; iiuleotl, they iisually swiiu riglit lip tho current, soldom hnving to  jump out 
of tho watcr. Tlio time \\-heti i t  is harclcst for them to get 111’ is during a mciliuni stage of mater; i t  
is easy a t  high mater, as tho fall is tlieu wiped out to .soiiie esteiit; i t  is also ensy a t  low wntcr, as 
there are eddios~aiicl pools theii in which tho fish can rcst. 

Tho spnwning beds wore 
toward tho right sidc oftiie river on gravel bottom, iisiially just  above a riffle. A great niaiiy spawned 
in the Colvillo Rivcr just below hfeyers Falls. 

Tho Colrill0 flows iuto tho Columbia frorii tho, cast just  below Rettlo Falls a short ilistancc. 
Mcyers Falls is in  the Colvillo 2 or 3 miles aboro its mouth. Tho height of the lower Meyers Falls is 
80 fect, that of tlie uppcr about 26; the total dcsccut, including rapids, being about 125 foot. The 
width of’ tho falls is about 150 foot. Snlnion still cntor Colville River and spa\vii on tlio gravel beds 
below Mcycrs Falls, but  tlicy are very rare. A fishway could be placod hcro which would enable 
salmon to  ascend tho Colville, which is, so far as tlie other features are eouccriied, an excellent stream 
for salmoii and trout. 

The saltiton caught carly i n  tho season aro reg:irdcd :is the best. 

Salmon formerly spawned in  grcat numbers just below liettle Falls. 

The temperature of the water a t  tlie falls, August 16, was 62”. 
While we think tho evidence shoms thnt salmon are ablo t o  asccncl tlio Lower Kettle Falls, tlie 

QVidcncO that  they havo over gono much, if any, farthcr, is not aonclusivc. Indoed, one of the earliest 
accounts of those falls mhich wo haw seeu, states positively that  no saliuoii are takeii above these 
falls. In volume IV of tho Narrative of tho United Status Exploring Expedition nuder Captaiii Willres 
w e  filld tho following : 

They are formed 
by a tabular bed of quartz that  crosses tho rivor, anil which, bcing harder than tho rocks, either above 
or below, 110s of courso suft’orecl less by abrasion, atid thus formed a basin that  renders tho naino sppro- 
priato. The total descent of tho mater is 5.0 foot, though the perpendicular fall in no placo exceeds 15 
feot,, which is, howovoi; more than sufficient t o  prevent tho passago of boats. A t  tho foot of the falls 
tho breadth of tlio river is 2,330 feet, and tho rate of tho current is 4 milos an hour. This breadth is 
somewhat narrowod bg aa island, about midway of mliicli i s  tho first fall, which is almost entirely 
unbroken. Thcuco the rivor forces its may over a rocky bod until it roaclios tho main fall, whero tho 
water is thromu iuto every variety of shape aiitl form, roselnbling tho boiling of a kettle, from which 
tho falls derive their name. 

‘ I  There is an Iudiau villago on tho banks of tho great fdls, inhabited by a few families, who are 
called ‘( Qujarlpi” (Basket People), from tho eiroumstauco of thcir usiug baskets to  catch their fish 
(salmon). Tho seas011 for thu salnion fishery had not p t  [iii Junu ?] arrived, so that  our gontleiiion 
did not see tho nianiier of taking tho fish; but as described t o  tlicm, the fisliing apparatus consists of 
a largo wicker baslrct siipportod by long poles iusertoil iiito i t  and fixed in the rocks. The lower part, 
which is of tho basket form, is joined to  a broad frame, spreading above, against mhich tho fish, i n  
attempting to jump tlie falls, strilrc, and are thrown back into the baslret.. This baslret, during the 
fishing season, is raised three times in  tho day (twenty-four hours), and at each haul, not unfroqucutly, 
contains 300 fino fish. A divisioii of thrso takes placo a t  sunset each day, under tke direction of oiie 
of tho chiefnioii of tho village, dncl to each family is allotted tho numbor it may bo eiititled to;  not 
oiily tht. rositlent Indians, but all who may bo there fishing, or by accident, aro equally iiiclnclec1 in 
tbu distribut,ioii. 

At tho lower end of tlie fnlls aro liirge iiiasses of quartz rock, 011 mhicli the Iudinns dry their fish. 
Few of tho salnlon, ovcii if ablo to  pms tho lomor fall, evor got by the nppcr om, bciug gonerally 
caught botwocu tho two fiLlls ; consoqiicutly, above this place 110 salinon aro taken, A short distance 
below tho Kettlo Falls arc tho Tlioiiipsoii lhpids, wliicli bogin :it the iiiouth of Mill Itircr, aiid estoiid 
for somo distance below thnt point.” 

“Tho Kettle Falls are one of tho greatest curiositics in this port oftho country. 

This visit to  Kettle 1~:ilIs aiid o:isterii Wasliingtoii ~ v n s  made by Captain Willies in 1841. + 

Spokaicl: Rirer.--Tho Spnli:mc ltivcr has its sourc60 in Cmur d’Alcue Lako, in Kootciini County, 
Froiii tlic northerii end of tiio I:dce tho riwr flows approximately cluo west about 30 iuilcs to 

* Narrative of tho United SttLtes Exploring Expedition, durinq tlie years 1838, 1839, 1860,18.1-1, and 
Vol. 11’) pp. 

Idaho. 

1842 ; by Charles Wilkes IJ. S. Navy, couiu1:indcr of the expedition. 
444 and 445. ~ l i i ~ i i c ~ p i i ’ a ,  ~ o a  J;S 1~lttiic1inrc1, 1865. 

lii livu voliiiiies. 
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tho city of Spokane, mherc i t  tiirns to the northwest ant1 flows into the Columbia, about 45 or 50 miles 
distant. The total length of the Spolraue Rivor probably excceds 123 miles, as its course is cxtreinely 
winding. For :I, considerable part of its eours3 i t  flows through vast fields of lava, into which i t  has 
cut  a clcep niid picturcsque chamiol. Tlie strcam is large ant1 in most placer, quite deep; the bed i n  
many places is itrewn with largo granitc bowlders or large irregular itias~cs of lava, which rciicbr 
sciuing nest  to  impossible. 

About G miles below Cmur d’dlcnc Lako aro Post F;t11s, which probably do not interfere with the 
frec movcment of Ash .  

In t,lie city of Spokane, wlicrc the rirer breaks through a lava flow, thero are Revera1 w r y  
beautiful falls and rapids, which have bccu modificd in  vnrious mays iu utilizing the w;cter poivcr for 
milling purposes. Salmon find no 
obstrnctions in t,lie Lower Spolranc and asccnd as far as tliesc fdls. lporuierly mlmoii wero salil t o  bo 
abundant as far up as tho falls,’ but now they are seldom scen fmther up than the moutli of the Little 
Spokanc. This strcam xvas examined in  ant1 near tho city of Sp0li:Lno by Mr. 13. A.  Beau in October, 
1892, and by Profs. Evermanu :in11 Jcnkins August 19 and 20, 1893. 

Thc only contamination is that  from the city of Spokane, and 
that  docs not sccin to  be a t  a11 scrious as yet. Au abondance of Ash food, such as inaects end their 
larva, sm:ill iiiollusks, aud crawfish, was noticed in  this rivcr. 

C a w  d ’ 8 l e n e  Lake.--This is one of thelargost and niostpietnresquelakcs in Idaho. It is very irreg- 
ular iu shape, occupying, as i t  docs, a, narrow mountoin vnllcy together with its latoral ramificatious. 
Its greatest lcngth from north to  south is probably not less tlian 28 miles, while its avcragc width is 
less than 3 miles. The Cmur il’Alene, St. Joseph, and other mountain streams are tributary to  this 
hke .  the outlot of which is Spoknue River. Trout are abundant and of excellcut quality i n  the lake, 
but snlmon arc not knomii to occur in  it. The numerous falls i n  tho Spolrdno River iu  thc city of 
Spokanc uutloubtedly prevent the asccut of salmon to  Ctour d’A1eno La1re.t This lnke was fished 
Aiigust 21 near tlic outlet, 13 miles west of Cceur d’Alcne. Tcmperatnro of water a t  4 p. m., 75O ; air, 86O. 

It ‘wns ernminod in  
tho vicinity of Tekoa, Wash., where i t  was fonntl to  be a small, rothcr filthy strcam, not suitable for 
tront or other food-fishes, bu t  well supplied with minnows and snckcrs of scveral species. 

* Regarding the sa;lmou fishing at thesc falls in 1841, Capt. Wilkos has tlie fnllowing : 
“The number of Iridians actually residcut about the falls is 150; brit dnring the height of the 

fishing season there are offen nearly 1,000, consisting of a11 tho Spokanc tribc, who are generally 
iuclutletl wider the name of the Flatheatlq. They subsist for the inoat part on roots, fish, berries, and 
game. At the opening of the spring, in March and April, or as soon as the snow disappears, they begin 
to  semoh for a, root rescrubling tho cammass, which they c:dI pox-pox. This lasts them till the 
beginning of May, when it gives place to  a bittor root, termed spatylou. This i s  a slondcr and white 
root, not unlike vermicolli in appemaiice, and when boiled it dissolves into a white jolly, like arrow- 
root. It has a bittcr but not dieagrceable ~ I ~ v o T ,  and is  remarkable for growing 111 gr:tvelly soils 
where nothing clse will thrive. In Juiie the  itzwa, or cammass, comes in season, auil is foiiud i n  greater 
quantitics than the others all over the country, particulnrly i i i  the meadow grounds. This root \vas 
thought by maiiy of 11s to have tlio taste of boiled chestnuts. Before this fails the salmon make their 
appear:mce, and dnriug t h  sumnicr months the Indians enjoy a verj- plentiful supply of food. While 
the nicu are einpioyetl fishing, tho women avo busy digging the cainniass, which may be termed the 
priucipal occupation of thc two scscs. They devote a portion of their time to the collection of berries, 
a work which is prinripaily t!ic duty of tlie younger p;wt of the tribcs. 

“In Septeriiber mid October tho salmou still claim thoir attention, although they are, after having 
deposited their roes, quito cxliaiistcd and about t o  perish, yet theso :ire dried for their whiter oonsilmp- 
tion, and unless t h y  had recrnirsc to  those much maut would eusne, which is always tho casc if the 
salriiou slioulil bo scarce.” 

t The Indian l u p l d  given in Wilkes’ Narrative, ~ o l .  IV, p. 449, is interesting, in thak i t  shows that  
thc falls a t  Spokane have always bcen regarded by the Intlitms as :I barricr to  the asccut of salmon $0 
Uccur d’blene Lake: 

‘ I  They hibve, in com!noii with tlie other tribcs, many tr:ditions connectcd with the rivers an;1 
rernark:bble fcaturcs of their country. 111 tliese tho prairie wolf bears always :I conspicnons part. Tbls 
~ o l f  was not an object of worship, btit was S I I P ~ O S C ~  to  bo cudornod with snpernatural powcrs, ant1 
to  exert thcin in many ways. 
wifo, and visited the tribes on tho Spokeiic for tliat purpose, dcina~~di~ig a young woman in  marriapC. 
This request bciiig granted, he promised tnet  the sitInioii should I)c abnndant, and for this prirposc 110 
raiscd the rapids, thitt they might be caught with fiicility. After he had been gratified iu this first 
instmcc he made the same request of the  othcrs, ainong thcru of the  Skctsui (Ccour d’Aleuc) tribe, 
who wero thc m l y  oncs to  rcfnsc, He tliorenpon lormed tlic great falls of the Spokane, which have 
ever siucu prcvoii tot1 tho fieh from asecndiiig to  their territory.” 

Tliese obstructions, natural elid artificial, arc impnss;Lblc t o  fish. 

’ 

The water is clear, cold, niitlpiirc. 

H a s p a j i  Ci*eer%.-This is an unimportant streaiu, tributary to the‘Spokaue. 

On one occasion i t  is relnted that  tho wolf wm dcsirons of h:Lvhg 
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Little Spokattc Eiuer.-This mastisited by Mr. Barton A. Beau in 1892, and by US August 18, 
1893. The Little Spolcanu rises among tho lorn hills in a syateni of emall streams nut1 lakes in Stevens 
County, Wash., only 4 or 6 milos from tlio Pond d’Orcille River. Fed, as it is, by nnuierous springs, 
its mater is very clear aud cold. It AOWS through a narrow, fertile ralley, the lorn meadows 
bordering it having a bkrclc lontuy soil, The immcdiato bar3lra are for the most part covered with a 
networlr of bruslies. High hills riso oil either sidc of tho valley aud thoy aro sparsely covered with, 
pines. 

A t  Dart’s mill, where tho I i t t l e  Spokaue was esamiiied by us, i t  averages abont 40 feet wide, 20. 
inches dcep (ou tlie ripples), aucl had D currcnt of 2t  feet per second. The temperature at 2 p. in., 
August 18, mas 63” . The bottoin thero \v:m of coarsc gravel IU most plcrccs. Jus t  above the dam the 
water \vas, of course, deepcr :mtl the bottoin is of siind and soft mud. Here we fouud such mater 
vegetation as Ba)itrwctiZtts nqitafilis tricltopltyllus and Afgriophylltcii~ in abundance. A siugle specics of 
Unionidm, Margarifn,ta nmrgat*itiferrc was not nucommon a t  this place. Fishes were also rat8her abun- 
dant, some 8 CJr  10 specics bciugobtainod. The Little Spokane is a11 uxcelleutsalmo~i and trout stream, 
m is fully evidenced by thc great abuuilanco of salrnoiioiil fishrs which we found. The cot-throat 
trout was abundant, as were :dso young whiteiisli. Largo whitcfish (Corcgotttts ~clilZiamsowi) merc soon 
a t  tho dam a t  tlie mill, whero Indinus were spcaring them with fair st~cccss. Salmon nro said to enter 
tho Little Spokane i n  considerable numbers oven yet, bnt much loss abnndaiitly than formerly. The 
dmi :It Dart’s inill intcrfcres with thcir fwthor asccnt anil a fislimay should bo put in .  Salmon were 
quite:Lbnndant iii this stroam in 1882,as reported by Mr. Lane C. Gilliam, of Spolauc, to hfr. Livingston 
Stone.” Ah-. Gilliani says: 

‘(I liave just  completed my secontl trip to t h o  Littlc Spokaue, aiicl as yct 110 selmon to  spcalt of 
are ruuniug. The Indians, wlio are encamped hero in great nuxnbors, nnticipatiug s largo ruu, :ire 
lllloasy and fear the fish aro not comiug. Yosterday morning they cmght  eight, whichvas the largest 
number taken a t  any one time as get. A white iuan living iu the uoigliborhood toltl NO that  last yoar 
ho mndo a rongh estimate of tho saliuou talion by tho  Indians. No thinks thoy had betwoen 40,000 
and 60,000 tlryiug :it oue time, about October 1. I will inalro another iuvostigation about Octobcr 1.” 

111 tlio same lctter reporting tliis information to Prof. Daird, hIr. Stone says: 
“Thorcsiilt uf  my researches on tlie Snalro Rivcr are that 110 salmon ascend as high as thc crossing 

of the  Utah and Sortliern Railroad, and that  thoro arc no salmon as high RS the foot of tho American 
Falls ou tliu Oregon Short Line. The snllnon probably can not get ovcr Shoshouc Falls. In tho spawn- 
ing SQCLSOU there are a great inany saliuou a t  the foot of those frills, 27 milcs from the Oregon Short 
Liuc Railroad.” 

It should bo added that the character of this stream is being materially changed by tlic advsiit of 
civilization, a fact wliicli is, or has been, triie of most streams of this conutry. Tho cuttiug away of  
the timber and brush on tho immedi:itc bauks and the cultivation of the lnncl withiu tlie drainage area 
of t8he stream havc greatly inorcased tho surfeoo erosion null, in conseqnenoe, the impurities of tlre 
streani. 

Such trecs as cottonwood, maples, :tiid alders are common along the baDIrs. 

L O V E R  OOLUNBTA RIVEK. 

Very little work W ~ R  doue by 11s on the Lower Columbia. Some Ashiiig was douo August 22 at, 
P:LRCO, ncnr tho railroad bridge 1 milo east of town, wherc ~ v e  made tmelvo llnuls ou sand and gravel 
bars on both sides of thc river in mater from 1 to 5 fcdt cloep. Took very few fish. Watcr very clcar 
aitd cold. Rocks newly free from algin. Mr. John E. Gantenlieiiu, an otlucnteil anil intelligent Ash- 
erinan of Pascu, says that  he fishes cvcry year at the mouth of tho Snake end Yakima rivers. The 
salmon bita readily a t  a spoon and are in good condition for eating. They are caught by trolliug only, 
and bite grccdily, evcn when full of  egg^. Thcir stomachs are always empty. ‘flicy spawn on the  rip- 
plcs near t,hc moutlis of tho Suakc ~ n t l  the Yalriiua rivers. Mr. Gantanhcini c:mght his first salmon 
for tliis scason on Angiist 20. It was a silver- 
side (0. kiautchf9, aut1 ltc took i t  from tho Colnmbis Rivcr near tho mouth of the Yakiuin. Wc 
saw thrcc salmon while a t  tlic river. Mr. Gantoiiheiin says that  tlic salniou bogin thcir run aboiit the 
20th of August, :ire a t  their bcst during September, ant1 last nntil tho  tiigh watcr in October. Tho 
last oues are spent and not, good cnting. He cnlls tho oncs hc catches silvcrsides and Chinooks. Docs 
not liiiow of otlicr forms. Thongh in:iny fish aro caiight, nono arc shipped to tho canucries boonuse of 
railroad charges. I t  is probnble that some of the snlriiou wl~icli :wo caiight by trolling arostcelheads. 

I t  WIS  tlic first lie knew of as being caiiglit this yctir. 

* 13nll. U. S. Fish Coni. for 1883. 
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Walla WoZla Riz.er.-This is a river of some importance flowing into the Columbia a t  the town of 
Wallula, about 30 miles west of Walla Walla. I t  was examined August 23, a t  Wallula, 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 eecond. Temperature a t  noon, 70°; air, 800. The bed of the stream was of 
soft mud, with an abundance of Chnra and other vegetation in places, and the water was rather 
muddy. At this place Messrs. Thoburn and Rutter obtained the only specimens of Collimbia ti.ane- 
nioittana that  were secared by any of us. 

NiZZ Creek.-This is a small stream, tributary to  the Walla Walla River near Walla Walla. It 
was oxamined August 14 south of W:~lla Walla one half mile. Width, 12 feet; depth, 10 inclles; eur- 
rent, I) feet. Temperature a t  8:30 a. m., 560; air, 73O. The bottom here is of coarse gravel. We 
could not learn that  salmon are ever taken iu this stream. 

Un~atilla River.-The Umatilla River was oxamiued August 23 near its month, and on August 12 
near Pendleton, Oreg. At Pendleton i t  had an avrrago width of 25 feet, depth of 14 inches, and a 
velocity of 1 foot. Temperature a t  11 a. m., 700. The bottom was of coawe gravel covered with algie, 
and the water was clear. Mr. Smith, of the Comruercial Stables a t  Pendletou, says t,hat no salmon come 
a s  far up the  river as  Pendleton. He has never known ally salmon to occur there. They probably 
occur in  the lower pert  of the stream, bnt we could get no reliable information upon tho matter. 

Des Cllutea River.-This is a southern tributary of the Columbia, into which i t  flows a t  a distance 
of  10 or 15 miles above The Dalles. I t  was visited August 24. The falls of Des Chutes River, located 
near i ts  mouth, are about 30 feet high it1 low water; in  high ~ v a t e r  a series of rapids. In the Des 
Chutes tlie difference between high and low water marks varies from 40 t o  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 tlie falls no ~bstruction. Numerous salmon are said to  run up the John 
Day River. They are caught in large numbers by the Indians, but me find no authentic information 
concerning their spawning. 

Pakfma Riz.er.-The Yakima is a good-sized stream, rising in numerous lakes near Snoqunlmie 
PW, southeast of Seattle about 50 miles, and flowing southeast about 150 miles to  Pmco, where it 
joins the Columbia. At Ellensburg and North Yakima, where tbie river was viviteil by Dr. Jenkins, 
it runs through a broad, fertile valley, and its waters are extensively used for irrigation purposes. 

' A t  Ellensburg the  stream is about 160 feet wide and 10 feet deep, and flows about 1 foot por second. 
The water is clear and cold; its temperature a t  9 a. m., August 24, was GO0. At North Yekima the 
stream is vory clear and flows with a rapid current throngh an open valley, over gravel and sand, and 
had a temperature of 640. The Yakima has many inlportaut tributaries, in 1111 of which tront are said 
to  abound. 

Wilsou Creek near Ellensburg had an average width of about 18 feet, depth of 18 inches, and e 
ourrent of 2 feet per second. 

Manistash Creek omptieu in on tho right bank of the Ynkima near Ellensburg. For a few miles 
above its mouth nearly all the water is taken out for irrigation purposes. SIX miles from Ellensburg 
it comos through 5 can011 into the valley. At this point i t  is h e  streum, abounding in trout. It is 
hers 25 feet wide, with a velocity of about 3 feet per second. The water is clear and excellent. 
The temperature a t  11 a. m, vvae 59". Below tliis point, about 2 miles from i ts  mouth, wfiero most of 
t h e  w a t e ~  is taken out for irrigatiou, the stream was about G feet wide, with an average depth of  6 
inches and a velocity of one-half foot per second. Temperature, 5 8 O  a t  9:4R a. 1n. 

The Yakima was vieited also a t  Prossen, a t  which point tllere ie a low fall of some 3 or 4 feet, 
with a long gentle ripple above i t .  The fall would form no obstacle to the asee~lt of salmou unless a t  
t ime of very low water. The tenlperatnre was 700 a t  10 a.m. At North Yaliima the Yaltima receives 
one of its ~ r i n c i p a l  affluents from the west. This is the Ntltchess River, whicll takes its rise among 
the sllowfields of Mount Rauier and Cowlitz Pass. This is a clear, cold stream, admirably suited to  
trout.  I n  its lower course siieh common species as  the chisel-mouth (Awooheiltts alutaceus), Agosia 
nubila, nrlil l'a?~tosleuc~ jdrdani were found. Those acquaintetl with the facts state that  formerly, up 
t o  about 1885, snlmou of three or four kinds, inclilding tho quinnat, ran up  tlie Yakima River to  this 
valley and spawned in the river in great numbers. At present very few rnalce their appearance. 

Cozvlitz River.-The Cowlitn River, made famous in .Dr. Jordan's delightfully interesting "Story 
of a S a l n ~ o n , ~  has i ts  snurccs in the euowfields on the west slopes of Mount Rauic.r, and flows through 
the densely wooded country west of tho Caecades for more thnn 100 miles before it joins tlleColumbie. 
This regiou is very m o i ~ t  and is little suitcd to  agricnlturo, nud the stfroam will novor be needed for 
irrigation. The Cowl~tl; was visited by us a t  Castle Rock. It is there a very deep, sluggish stream, 
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astensirely used for rafting lumbcr. Salmon ascend 
tho stroam in large numbers to and above Castlo 12ock. They make their appcarance in tho fall about 
tho first of Septcmbcr, niid arc caught by tlic ton a t  Castlo Bock and a t  numerous points belom. We 
werc informed that  two  kinds of salmon are taken, quiiiuat aiiil the silver salmon. Tho qninnat m,zkcs 
i ts  appearance first, mid is, according t o  reports, obt:iiiiocl in  great numbers. We do not know how 
safcly onc may rely upon t h o  reports of tho fishcrmcii, homevcr. 

Toutlo Riaer..-Tontle River is :I fino, clcar stremn entering the Cowlitx from tlie east, about 4 
miles :&bow Castle Rock. It 'was visitod by us 2.milcs above its mouth. A t  that  point it was 
about 100 feet wido, nvoragiug perhaps 1 to If feet dcop, ni id  was flowing rapidly over rounded 
bowlders and stones of Nmall size. Its current vas perhaps If or 2 feot per second. At 11 a. m. the 
temporaturo mns 59hO. Tho strcnni flows through a very sparscly inhabited country. A few minerli 
and a larger number of lumbermen live on its upper course. It flows everymhero through a dense fir 
forest, i n  which are some dcciduoiis trees. All agree that  tho salmon ascend this stream yearly in 
largo numbers. 

I n  addition to  tho investigations which were made in the Columbia River basin, some little work 
was clone on streams tributary to  Puget Souiid, or which flow directly into the Pacific. Drs. Gilbert 
and Jonlcins oxaminod Newaukum and Skookumchoelr rivcrs, ancl in Juno, 1892, Prof. Evermann spent 
parts of two days osamiuing Lake Washington a t  Seattle, ancl the Snoqualmie ltiver in the vicinity 
of Snoqunlmie Falls. 

It had a tcmpernture of about GOO, August 23. 

NEWAUKUM RIVER. 

This stream is a smell tributary of Ohehalis ltiver, into which it flows near the town of Chehalis. 
It was visited near its mouth August 27. 

SXOOKUMCHITCR RIVER. 

This river rises on the divide near the headwaters of the Newaukum, and, flowing t o  the north- 

Tho h'owaulrum and tho Skookiimcliiick are both intereating as having furnished us many 
They wort3 found in both of these streams i n  abuudance and were 

west, cmpties into an arm of Puget Sound new old Fort Steilacooni. 

specimcns of young dog salmon. 
evidently the young of the preceding year. 

LAEE WASHINGTON. 

This lake is a magnificent body of fresh water, extending for more than 20 miles north and 
Some colleoting was done here on June 25, 1892. Nothing ma3 found, south, just  east of Seattle. 

however, oxcopt two or threo species of C ~ y r i t i i d m  a n d  a number of blobs. 

SNOQOALMIE RIVER. 

This river riscs mar Yakima and 8noqnalmie paSS0S nnd, flowing westward, joins the Snohomjsh, 
which in  turn flows into the  Sound. The Snoqualmie was visitcd June 26 and 27, 1892, aucl a small 
collection of fishes obtained. At the falls this river was 150 t o  200 foet wide and about 6 feut ilecp, 
cntirely too deep for seining, only occasional shallow places being found where tho seine coulil bo 
c2ra\vn. At Snoqualmie Falls the river desccnds 268 feet in a single plunge. Tront, however, are 
abundant both above and below the falls. The only other specics obtainod wore a fow minnows and 
suckers. w e  wcro unable to  secure ally rclicible information as to  the occur~;ence of salmon in  Sno- 
qualmie River or in  Lake Washington. 



3 88 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

N O T E S  ON T H E  F I S H E S  O F  THE COLUMBIA R I V E R  BASIN, WITH DESCRIPTIONS 
O F  F O U R  N E W  SPECIES.  

In the following notes on the fishes of the Columbia River basin we have included 
not only those collectecl by us, but also tlie small collections macle by Messrs. Besn 
and Woolman in 1SO9, and the fern species obtained in  Newaukurn and Slroolrum- 
chuck rivers by Drs. Gilbert and Jenkins, and i n  L&e Washington and Snoqn;Llmie 
River in 1899. 

The exact status of several of tlie species of Sulwioniduj, as well as some of the 
minnows and suckers and all tlie Cottidm of this region, is a matter which mill require 
niuch additional iuvestigation to determine. Most of tho f o r m  which have been 
regarded as good species are but poorly cliffereutiated. The range of variation seems 
to be very great, end characters which are of undoubted specific value wlieu applied 
to Atlsiitic-drain:ige species, do not possess any such value for clessificetiou of Pacific 
coast fishes. Each so-called species seems to be in :I very unstable state of equilib- 
rium, and not to liavc yet assumed or been able to refain with any degree of permaiience 
any set of specific characters. This is particularly true of the species of Agosia, Catos- 
tonaus, Salnto, and, possibly, Oncorl~yachzcs. 

In sequelice of species in this paper me follow Jordan's Catalogue of Fishes of 
North America, 1885. 
1. Entosphenus tridentatus (Gnirdner). Thi*ee-tootlted Laniprey. 

Pet~omyzoi i  tridoirtntus Gnirdner lis., Richardson, F i ~ n u s  Bore:~li-Aincricann, 263, 183F. 

Petronyzun liridtrs Girard, P. R. It. Survey, 379, 1858. 

Z'etrornyzou aslori Girnrd, loo. cit., 380. Type locality : Astorin, Oregon. 

Type 

Type locality : WaliI:tli~natl~ (Willa~nctte) 
locality : Falls of Walamet (Willainette) llivcr. 

River, Oregon. 

This larnprey mas iirst secn by 11s a t  Loivcr SaImon Falls, on Snake Rirar, on August 8. 
Over 40 specimens wcro Iicre found dead 011 IL. sand bar below tho falls. Thoy liar1 probably 
died tho night before. aiid had bocn depositetl on the spit, wlierc buzzards werc busily feasting 
on them when me arrived. We wero inforinoil that  tho lampreys in their upward migration 
reacli this point in tho river fioinetinie dnring Jdy ,  after tho water 11:ts begiin to go down. 
They are said t o  mako gooil sturgeon bait, and can bo best caught in  tho evening or in tlle 
early inoruing, wlieu theg are found clinging to tho rocks at the falls. On August 11, a large 
number of decaycil spceimcns was found on t,lie banks of tho Uinatille River a t  its mouth. 
They werc high up on the banks, mid hail npparently died and drifted ashore several weelrs 
before, a t  :t time whcn tho river mas higher. T h y  :tsccnd the U~~: t t i l l i~ ,  and aro caught by the 
lndians for food. A number o f  lnrvcn, 13 to2 inclies 
loug, werc talren from ddbris in tlie bottom of& pool in thc Natchess Rivcr at  North Y:tliima. 

The laniyreys are well Irno~vn to t h o  owners of salmon-wheels on tho Lowcr Snrilte and the 
Columbia, auil arc iiniversally called eels. At Lowiaton, we learned that tllo lurnpreys 
begin their run very e:irIy, bcing already in the strcam mhcn tlic salmon-wheel is first pu t  in 
place i n  the spring. They are occasionally canght by these mheols in such nnnibcrtl as to  fill 
t h o  boat', and are arbid to  bo valuable for the oil tlieg contain. This lamprey w r i ~  see11 also by 
Dr. Eigenmann, at La Graude and Caldwcll, in  1892. 

Coltintbia River Sttogeon. 

One dead spccimen wssseeuat Fcndloton. 

2. Acipeiiser transruontanus Richardsou. 
Type locality: 

Columbia River at Fort Vnncouvcr. 
Tho sturgeoil ascends tho Snnkc River to above tho IJpper Salmon Falls, botmoen which 

and Auger Fnllx i t  is frequcutly tnltcn. We wero iinablo t o  learn tliaG they passed the 
Auger Falls, which apparentlg serve ns :I barricr t o  both sturgcou and salmou. Wo nro 
iuformed by nnnierous fishernien that tlie sturgeon arc in tlio riwr throughout tho year, and 
onii bo taken a t  any season. Tliey aro found at  Glcn's 1+xry throughont the year, and we 
mere told of individuals taken thoro moighing as nincli :is GOO to 800 pounds, KO definite 
infi)rmation as to  their qmwuing season could be secured. 

Acipeiiaer f Y U 7 1 S n t o t ~ t f t n U 8  Ricli:rrdson, Fauna Uoredi-Americaiii, 111, 278, 1836. 
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3. Pantosteus jordani Evermauii. 
Pantosteiisjo~dnni I3vermauii, Bull. U. S. Fish. Comm. for 1892, January 27,1893,51. Type locality : 

Ked Rock River, Red Rock, Montana. 
Patrtosteus colti ttibiumts Eigeiiiuanu & Eigenm:Luii, Americau Naturalint, February 4, 1893, 151. 

Type locality : Boise 12ivor, Caldwell, Idaho. 
lteceiit cxplorntioiis of the Fivh Commissiou have shown this sucker to be an nbuudant 

species in the region about the Black Hills in South.Dnkota and Wyoming. Dr. ICigeninaun 
was tlie first to obtaiii i t  in the Colimbia Basin, he h:Lviiig found i t  a t  Caldwell, Idaho, in 
1892. During our iiirostigations we fouud this to be nu nbonilaiit and widely dist,ributed 
species in the Columbia 13asiu. Specimens wero obtained by us a t  the following places: 
Snalce River a t  Idaho Falls, I;  Ross Fork nmr Pocatello, 49; Boise River a t  Caldmell, 4; 
Payotte IZiver at l?ayet,te, 13; Uinatilla River nt Pondleton, 3; Columbia River a t  Umatilla, 
1 ;  Natchesp ltivcr nc:u North Y:~lrima, 9. A comparison of these specimeus with a large 
series from various places in the Missouri River Basin shows them to be specifically identical. 
Young emmplos from Peyettc, Caldwell, and elmwhere, agroo perfeotly with Dr. Eigenmann’s 
description of P. colrcntbinnrts. Tlie dorsal rays.varg from 10 t o  13; the scales from 82 to  107. 

CypTinas c u t ~ ~ f o ~ i e ~ t s  Forster, Philos. Traus., 1773, 155. l’ype locality: Streairis about Hudson Bay. 
S1ieciiueiis from Little Wood Itiver, Shoshono, Idaho, 25; Ross Fork near Poeatello, Idaho, 

10; Payetto River, Payett~a, Idaho, 2 ;  Omur d’hleiic Lake, Cmur d’Alene, Idaho, 7; Umatilla 
River, l-’etidleton, Oreg., 4 ;  Columbia River, Umatilla, Oreg., I; Patalia River, Starbuck, 
Wash., 3; Mill Crook, W:~lla Wallla, 81; Creek t i t  Sand Point, Idaho, 38. 

4. Catostomus catostomus (Forstcr). 

11. 11 or 12; sc:iles, 90 to 104. 
This species differs from Zutipiiiiiia, p i s e i ~ s ,  and catocltonircs ( Evermanu; Eigenmann) in  its 

Two well- thin and rathcr nnrrowlower lip, which is incised for but little over half its dnpth. 
separated wries of large papillm cross the lip between base of incision rbnd sheath. 

5. Catostomus pocatello sp. nov. Moo-gad-ee of tthe Fort Hall Indians. (PI. 21.) 
Type locality: ltoss Fork of Snake River near Pocatello, Idaho, where 18 speciruens rere 

collected August 4, 1893. Type, No. 45385, U. S. Nat. Mus. Co-types, No. 45386, U. S. Nat. 
MUS., and Nos. 1135 to 1141, Muscum Leland Stanford Junior University. 

Reliited to  Cutoatoniics calosfoniics (Forster). 
Description: Head, 4; depth, 5 ;  eye, 44; snout, 2&; interorbital width, 29; I). 10; A. 7; 

scales, 19-95-14, about 50 before tlie doraal. Body moderately stout; liead heavy; snout not 
very pointed; eye rather large-larger tliaii in  :buy related species, its diameter 24 in snout 
or 2& in interorbital wicltk; cgo placod high; middle of pupil (I little uearer posterior edgeof 
oporcle tlicin to tip of snout. Moiith narrow; upper lip rather thick, but not pendent, with 
three dcfiiiitc rows of papillm ; lower lip incised nearly to base, a singlc Aeries of Nmall papillm 
bctween s1ic:~tli and base of incision; lobee of lower lip short and rounded; cartilaginous 
sheath of lips rather strongly developed. Sc:iletl small, crowded, and very much reduced in  
sizc 0x1 auterior pnrt of body; lateral line imperfect. Origiu of dorsal fin midway between 
tip of snout nud base of caudal rays; greatest height of dorsal fin 13 in head, its free edge 
very sliglit81y concave. Height of anal a little greator than that  of dorsal; 1% in head; pointed, 
reaching base of caudal fin. Peritoneum 
silvery, with dark punctu1:itions. Air-bladder large. 

Color in alcoliol, dnrk olivaceous above, aud 011 sides to bolow lateral line sometvhat 
mottled with durlrer ; under parts pale. Length, 150 millimeters. 

An esamiimtiou of the sories of cighteen specimens shows some variation. Head, 36 to 4; 
depth, 5 to 54 ; eye, 46 to 5-4 in young; snout, 2& to  2f-24 in young. The number of dorsal rays 
is nsually 10, but in one example there :me but  9. There is considerable variation in number 
of scales in the lateral line, the number in eleven esainples couiited being 90, 93, 93, 95,9G, 96, 
100,101, 105, 106, 107, and 108, respectively ; the lateral line is frequently irregular and imper- 
fectly developed. 

From Catostomun uatoatoniue, which this specios resombles, i t  differs iu i t s  larger eye, fiiller 
lower lip, and somewhat larger head. ’rhese characters may all prove unreliable, however. 
From C.  gyiaciis and C. lutipitmis of the same size it differs in its Iiarrower upper lip and larger 
eye, as well OB in other minor characters. 

Pectoral about equal to  anal; ventral 1% ’9 head. 
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I___ _ _ _ _ _ _ _ ~ _ _ _ _ _ _ ~  
Coll. No. Head. Dcptli. Eye. Snout. Dorsal./ Asal. 

7 
___---__ I 1  

2 1 4% 
3 , 42 :i g! ! ii 1 7 

20 ............................... 12 ........ 
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22 l l  

Lon th 
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71 .......... 
70 .......... 
OG .......... 
GO .......... 
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This species has hitherto boon reported from the Columbia River basin from but o m  
place-Snalto River, at President C:Lnip;” it soctns, homcver, to  bo a pretty conintoti fish 
throughout that  basin. It was obtnined by Woolmati and Bean in Post Creek and a t  Thomp- 
son Falls, the  only places in the Pond d’Oreillo system whore it has yet been fonnd. The 
Indian name rofcrs to the motion of tho nose in  eating. 

10. Agosia iiubila (Girard). 
Aryy-eus nubilas Girard, Proc. Acad. Nat. Sci. Phila. 1856, 186. Typo locality : Fort Stoilacoom, 

Washington. 
Sinco tho original description of this species no spocimons Iinve unt8il iiow been taken 

from near tho typo locality. The name has boon rocently nsod by Jordan and others for the 
Agosin iuhabiti,ng the Upper Snake ltivcr and tho Great Basin in Utah, being thus considored 
synonymous with tho U U N O ~ O U S  nominal species (carljnglonii, vttlnorata, vhinioAthyoidrs, Belt- 

shnvii, and noz.enn.adiata) described by Copo from stroams tributary to Groat Salt Lalre. 
As this identification has been based upon a comparison with the imporfectlx presorved types 
of ntrbiln, tho present collection is of groat interest, containing, as it does, material from 15 
locnlitios, distributed botwocu the Nemaultnm River in mestern Washington and tho tribu- 
taries of the Upper Stialro River in southeastern Idaho. A study of this material has shown 
the desirability of recognizing as a, distinct snbspecies A p i a  nzdda cnwingtonii, the  form 
found in tho Great Basin and tho ‘IJpper Snake River. 

Examination of tho annexed tabnl:w statement will sbom the astonishing amonnt of 
variation which this species exhibits. Thus, tlio crosswise series of scales varies from 47 t o  
70 in number; tho barbel is present or absent; tho pharyngeal teeth vary from 1, 4-4, 0 t o  
2, 4-4, 2 ;  and the dorsal fin varies much in  position and somewhat in  sizo. Thosc cliaractors 
occur in  varions combinations, and with somo of these are often rorrolated peculiarities of 
physiognomy and gcueral appearance, a11 of which may servo to  put a certain stamp upon the 
individuals from a singlo stream, or oven from one locality in n stream. Disregarding such 
local variations, we find that  onr matorial, exclusive of tho spocin~otis of d. I I  ubila cnwingtonii, 
falls more or less clearly into throe groups, distributed around certain geographical centers. 
Whothor we are hero doeling with subspecies seems clonbtfi~l, and can bo determined ouly by 
more oxtonsivo and dotailod oxploration. The first of thcso forms, typical wtibila, is represented 
in our collection by a large numbor of specimens from tho Nowaukurn and Skoolrumchuckrivcrs 
in  western Wiwhingtgn, very nom tho type locality of the species. These are all very dark 
in Coloration, rind havo a jet-black lotoral band which extends along sidos of head and oncircles 
tho snout. T l i i B  band is ctbsout in our second and third groups, found east of the  Cascades, 
or it is a t  most only faintly indicated. Tho darker coloration of the coastwise form inay be 
duo to  its inhabiting a densely forested arm, possessing different climatic conditione from 
thoso characterizing the dry somidesort of casterti Washington and mostern Idaho. Both 
tho typical ntibila and tho lighter intcrior form which contors about Umatilla are characterized 
by their coarse scalos (averaging 54 along tho lateral line) ani1 thoir peculiar marlt iup.  The 
h t t c r  are duo to  tho fact that  numerons scattorod scales along the bnok and sides are of a 
dark slate color, contrasting sharply with tho lighter ground. 

The third group centers in tho Spokano region, ani1 is chawcterized by smaller scales, 
the loss-marked poculiaritios of coloration, and tho dinost i d f o r m  abscnco of the n iax ihry  
barbel. Tho inconstancy of this important gonoric character within the liinits of tho specios 
has been horetoforo noticed only by Cope, who ill notes On & W O p  w t d t l c l * a l G  t calls attention 
to its occasional izbsoncc. In  o w  specimens from othor than the Mpolrane district tho barbel 
is vcry rarely lacking. 

The siguificanco of tho gronps abovo ontlinod can bo dotorminod satisfactorily only by 
tho study of a much more cxtonsivo series than that  on which this paper is bnsod. An open 
waterway exists between them, and i t  is useless to  attempt to indicato thoir value while so 
largo a part of tho Columbia i n d  ad,jjscont basins remain unexplored. 

11. Agosia iiubila carringtonii (Cope). N o - ~ L u - ] J o ~ - ~ c c .  
dpocopo cavringtonii Copo, Haydoti’s Fiftli Anuu:tl Roport, 1871 (1872), 472. Type locality : Warn 

Springs, Utah. 
___-__ -____----- 

* Evoriuaun, Bull. U. S. Fish Coinm. for 1891 (1892), 42. 
t Cope, Zool. Whooler’s Survey W. 100th Murid., 647, 187G. 
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We include under this iiaiiie the Agosia of the Great Salt Lake basiii (exclusive of the 
Sevicr River) mid of the Upper Snake River. Our collection contains specimens from Port Ncuf 
River, Mink Creek, and Ross Fork near Poyhtcllo, and from Little Wood River a t  Shoshone. 
It differs from nuhila in its fiucr scales (average about G5) and iu the absence of tlic sharply 
niarlted blackish scales on the sides. The Fort 13011 Iiidiaiis, to  mhoin we showed specimens 
of this minnow, called it Xo-slia-popgee, a word which they say describes its eatiug habits. 

12. Agosia umatilla sp. nov. (1'1. 21.) 
Type locality : Columbia River at Umatilla, Oregon, where 15 rJpecimeus were collected, 

August 11,1893, by Mcssrs. Gilbert and Rutter. Typo, No. 45390, U. S. Nat. Mus. Co-types, KO. 
45391, U. S. Nat. MUS., and Nos. 1142 to 1147 (Umatilla) sild 1148 to 1150 (Payette) I\liiscum 
Lelaud Stau ford Junior Uiiiversity. 

Associate type 1oc:ility : Payettc River a t  Pnyette, Idaho, where 3 specimens mcre secured, 
August 9, 1893, by Messrs. Gilbert, Thoburn, and Rnttcr. 

Itelated to  Agosia fu lca fn  and dgO8ia mbila cawingtonii.  
Description: Head, 33; depth, 4%; eye, 4; snout, 3. D. I, 9; A. I, 7; scales, 14-68-8, about 

30 beforc the dorsal. The body is rather slender, the back somewhat 
elcvated ; head pointed, narrow ; mouth inferior, nearly horizontal, narrow ; caudal peduncle 
compressed, slender, its lcavt dcpth 2 in head. Origin of dorsal fin slightly behind iusertion 
ofventrals a i d  about midway between base of miildle caudal rays aud nostril; dorsal fin 
falcate, the anterior rays nearly as long as head, their tips reaching t e l l  behind posterior 
rays when deflexed ; rudimentary ray not cnlarged nor spinelike; anal strongly falcate, the 
anterior rays inuch produced, about as long as hcad and more than twice the length of the 
posterior rays; pectoral not quite reaching ventrals, 1& in  head; ventrals reaching  ell 
beyond front of anal, 1+ in head; cauclnl deeply forked; no ventral stays. Barbel minute; 
upper lip without frenum. Color in  alcohol, olivaeeous above, covered with obscure patches 
ofdarker; sides with R distinct plumbeous bmd following the  course of the  lateral line aid 
extending forward tlirougli 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. Lcugth, 65 mm. 

The range of variation, as shown by the eo-types, is not great. Depth, 43 to  5; eye, 39 t'o 
4; scales, 13 or 14, GO to  70-7 or 8; 1). 8 or 9. Thoro are slight but unimportant color cliffer- 
ences. 

This species .is somewhat intermediato betweon Agosia falcata and A .  nubila cawingtoiaii. 
From the former it may bo distinguished b y  its notably smaller scales, absence of ventral stays, 
and smaller eye; from the latter i t  differs iu its longer, more slendcr snout and larger, strongly 
falcate fins. As in A. falcula, the top of head and anterior portion of triink are often covered 

. with minute nuptial tubercles. From Agosiu adobe it differs in the larger eye, which is con- 
tained l g  to  14 times in  snout, while in  A .  adobe i t  is contained 2 to  24 times; the fins are 
higher and more falcate, and the schles below lateral line are larger. The 3 specimens obtained 
from Payette River do not differ materially from those found a t  Umatilla. 

Teeth, 1,4-4,1 hoolicd. 

(For variation in measurements, see table.) 

13. Agosia falcata Eigenmann & Eigenmaun. 
Type 

locality: Boise River, Caldwell, Idaho. 
This interesting species IT~M obtained by 11s a t  the following places: Boise River a t  

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. 

Avo& falcata Eigenmann & Eigeumaiin, American Naturalist for February, 1893, 153. 

In the following table uyo give measurements of a number of specimens: 

I Ilayettenivor at Payetto. I Boise River at Caldwell. I I ~ 

Head. ...... ..............I 4 
Depth 
Eye ....................... 
Snout.. 
Dorsal.. .................. 
Anal.. ..................... 7 
Scnlcs .................... 56 

.................... I :: 
................... 17 

I 

- 
4 

4% 
4 
28 
Q 
7 

50 
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r ,  lo eye .......... 
To prooperole. 

Beyond pro-  

h l i d d l o  of 
operclo. 

pupil. 

One of the most characteristic marks of this species is the presence of two or three mem- 
branous stays connecting the inner ventral rays with the skin of tho  bod^-, thus forming pockets 
under the ventral fins aucl holding thein down quite firmly. Adults show au ertraordiuary 
development of the nuptial tnbercles, 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 eachscale, being 
formed by a thickening of the integument. Ou the belly, this thickening iuvolves the entire 
surface of the ~ ~ ~ l e s ,  giving to  this region a mosaic-like nppearance. Beneath this thickened 
epidcrniis the scales are ofteu partially absorlrod, especially on the brcast. Tubercles are 
also present 011 the i m e r  (superior) surfaces of the pectoral fins, where they follow the  fin rays 
in single series, branching to correspond with tho forking O f  the ray. 

Wc find the origiu of the dorsal fin in this species coustantly behind the front insertion of the 
ventrals. It varies from midway bctmeen base of mediiui caudal rays and nostrils (its usual 
position) to a point midway between caudal aud posterior margiu of pupil. The variation 
includes the positiou of the dorsnl assiguecl as II distinguishing feature in  Ag08kX shuetuap 
Eigenmanu, tliis being tlie ouly character assigucd as distinguishing aliuawap from falcata. * 

Tkblc akotuiiig variation iii apeciea of AgoRia. 

.. 

.. 

.. 

I-' 

................. .................. 

................. 

I 

Toeyo ........ 

l'o aye ......... 

rofrontofoxA. 
ro eye. .  ........ 

Cofront of eve. 
To pupil. ....... 

34-4 

4 

33-4 

..... 
.... 

4 
:,,-4j 

4 -44 
34-4 

..... ..... 
34-4 ..... 
..... 

4 

4 

4B 

46 
a t  
48 
3, 

..... 

..... 

3$-4 T-& 
3a-a I 

7 

7 
7 

7 

........... ...... 01118. 
+ in 1( ........................ 

49 36 36 + 
3&4h 4 --4& 2b-3 Cj 

4 -4) 44-5 2&3 + 
4 4-46 z p 3  + 

................. + ................. + 
4) 3&-4 2 g 3  , + + 

................. + 
4&4& 34-4 2f-3h + 

................. 

............... ................. 
ro nostril .... 

Po f r o n t  of 
pupil. ............... . 331 4h-5 1 44-5 1 2 5 3  1 + 

*Eigenmaun, American N 

7 

7 

7 

7 

a 
" 
P 

1,4-4, 1 

2 , 4 4 2  

1,4-4 2 
2 , 4 4  2 
1,4-4,2 

......... 
1 , 4 4 1  
1 , 4 4 0  
1,4-4,1 
2 , 4 4 2  ......... ......... 
......... 
2 , 4 4 2  ......... ......... 
......... 
......... 

1 , 4 4 1  
........ ........ ........ 
........ ........ 
........ 

........ ........ 
1,4-4,1 

1,w, 1 

1,4-4,l 

urnlist 
-- 

d 

f 
a 
c 

i; 

8 

8 or 0 

8 or 0 

l o r 0  

R o r 9  

8 
8 or 0 

8 or 0 ....... 
....... ...... ...... ...... 
...... 
...... 

a 
...... 

9 ...... 
0 

BorO 

or 10 

or 10 

l o r 0  1 
1 or 0 

...... 

..... 

I 

Xo pupil. 
l o  preoporole 

............... 1.. 

............... 7 

I , 
I__ 

I d '  
c 

1 

52-57 

52-0: 

51-0: 

04-IC 

...... 
50 

00-06 

0o-a 
47-55 

52-01 
48-58 
88-57 
53-58 

63-58 

60-57 

09 

53-72 
05 

61-67 

02-03 
03-79 

00-05 

53-60 

52-68 
..... 

03-70 

00-05 

- 
c 0 6  

.B 
6" 
*$j 
g.5 
Ern 
i f  

I 

- 

55 

02 

57 

00 

.... 
50 
02 

62 
49 

55 
52 
53 
50 

55 

55 

00 

04 
65 
64 

023 
71 

04 

50 

50 

00 

03 

..... 

- 

- 
m 
E $  

x .E 

.e z 
$ 8  
-23 
c u  

P? 
I 

I1 

77 
5c 

44 

9 

1 
10 

13 
39 

20 

7 
._.. 
.._. 
.... 

0 

1 

15 
1 
4 

2 
48 

0 

07 

53 

10 

0 

27 

- 

-- 

0 

. o  
10 

0 

0 

1 
10 

0 
16 

20 
3 
7 

I _ .  

... 
R 

1 

13 
1 
4 

2 
10 

0 

11 
0 
8 

10 

6 - 
P. C. U. 1894-13 
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Locality. 

ldnlio Falls .... .. ...___ .... . . . 
ROSH Fork ______..____.._.__._ 
Mink Creek ................_. 
Port Neuf Ilivor.. ...... . . . . .. 

14. Couesius greeni Jordan. 
COltesiU8 9 ~ c e ) c i  Jorilau, I’roc. lJ. S. Nat. MIIS. 1893, 313. Type locality: Stuart Lake-near Fort 

St. James, British Columbin. (Type, No. 44454, U. S. Nat. Mus.) 
In tho collectiou m n d o  by Messrs. Beau aiitl \Voolmm, September 20,1892, in a small creek 

a t  Saiid Point, Idnho, wc find three examples of this species. Iri leugth they meastire 22, 3, 
.and 3) inches, respectirely. Hcnd 111 length of body, 4:,4+, !+; depth, 49, 5, 5;  eye, 4, 3&, 34; 
snout, 31, 34, 38; iiiterorbital width, 3!, 3f, 3; D. 8 ;  A. 8; scales, 10-55-6, 11-60-5, 11-60-G; 
34 before tho dorsal. Tho origin of tlie dors:rl fin IS at a point midway bctweeii base of caudal 
fin and .tho proorbital ( n o t  “prcopcrcle,” as given in tho origiual description of C. grearri, 
evjtlcntly ;L misprint for “preorbital”). Theso Sand Poiut speeirneris agree well with the 
type of C .  greexi with mhlch me hare  coiiiparecl them. This species seems to digur froui the 
Coircsiits of the Upper Missonri linsiu (Coriesirts <7~s8irui l ia)  iu the somewhat larger scales and in 
having tho scales Jess crowded on u t c r i o r  part of body. 

Carp. The carp lias been introduced iuto a number of ponds aud 
small lakes of tho Coliiuibia basiu aiid from these 113s escnped iuto the streams. We s:bw it in 
Payette River at Payette mid hetirit of it clsen,hcre. 

19. Cyprinus carpio Linu:rtns. 

16. Mylocheilus cauriiius (Itichardson). “ Cktrb”; L L  IVldejisli.” 
Cyp~inns (Leuciscrcs) cniwirc us Richarilson, Fauna Boreali-Amcricaiia, III, 304, 1836. Type locality : 

Columbia River, a t  Fort  Vauconver. 
Specimens obtained €roin Pcud d’Oreille River a t  Newport. Idaho, 1 ; Boise River a t  Cald- 

~vcll, Idaho, 19; Payettc River at Payctte, Idaho, 7; Sualre River at Payette, Idaho, 8; 
Columbia Rivcr a t  Umatilln, Oreg., 16; 1V:~lla Walla River a t  Wdlula, Oreg., 13; Blue 
Lakes, Idaho, 8; Umatilla River a t  Peudleton, Oreg., 1. An nbiunclant and widely distributed 
fish in tho Lower Columbia basin; not kuown from Snake River abovb the falls, and probably 
does not occiir there. Obsorrcd to be very abundant in the Pend d’Oreillebelow Newport. 

Cypitzcc8 (Lerrciscus) oragonorsis Richardson, Fauiia Boreali-Bmcricana, 1x1, 305, 1836. Type 
locality: Columbia River, a t  Fort  Vancsouver. , 

Specimens obt:iiued from Payctte River a t  Payctte, Idaho, 27; Hangman Creek at Tekoa, 
Wash,, 9;  Clearwater Crock a t  Lowiston, Idaho, 2;  Pot1:~tch Creek near Lervistou, Idaho, 
3; Snalio River :Lt Pagutto, Id:tho, 2; Boise Rivcr a t  Caldwell, Idaho, 28; Walla Walla Rivcr 
;it Wallula, Wash., 1;  Colnmbia River a t  Pasco, Wash., 6; Columbih River a t  Urnatilla, 
Orcg., 4; Um;itilla River :Lt Pendletou, Oreg., 6; Natchoss River a t  North Takima, W.ash., 4; 
Skooltumchncli River ncar Centralia, \V:~sh., 38; NePrauknm River near Chehalis, Wash., 8; 
Mouth of Colville Rivcr, Colville, Wash., G ;  Spolcauc River below Spokane, Wash., 10; Lake 
Pend d’Oreille a t  SrLnd Point, Idaho, 1; Pencl d’Orcillo Rivcr a t  Newport, Idaho, 7; Flathead 
Lalro, BIont., 28. lu the  Pend d’oreille Rivcr the squawfish is even mom abundant than Jf. 
carrriwa. No differcnces could be discovered between t,lie above-mentioned specimens and 
others €ram the Sacramento River basin in California. 

17. Ptychocheilus oregonensis (Richardson). ‘ I  Sqtiazojsli.” 

18. Leuciscus hydrophlox (Cope). Po-lie-tua. 
Clinostomua Iiydro~i1rZo.c Copc, Hayden’s Fifth Annual Report, 1871 (1873), 475. 

C‘Zi,iostonitte montanzcs Copo, 1. c., 475. 
Clino8tomits tceaia Copo, Trans. Amer. Philou. Soc. Phila. 1874, 133. 

Type locality : 
Blackfoot Crock, Idaho. 

Type locality : Grass Creek, Idaho. 
Type locality : Utah Lake. 

Numerous spccimens of this species wero collected in the Snake River at Idaho Falls, 
Ross Fork of Snake River (on the Fort Hall Iudian Reservation), and iu Mink Creek and Port 
Keuf River near ‘Pocatello, Idaho. The Indian itnrne Po-he-ion meanu st?*iped. Tho following 
tabular statement shows tho variationiu the mimber of m a l  fin rays among the examples 001- 
lcctcd a t  these places. 

I ’ ~ ~ e r a g e  
N1lm?crof 9 anal 10 nnnl 11 airnl, 12 nniil number 
sI’ocl*nens mys. rays. rays. 1 rays. of rays 

in anal. collected. 

11 
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Nrii~ierous spcciiiiens (83) obtainoil iii 1891 in tlic Snalcc Rivcr a t  Prosiclent Caliip and in a 
sm:lll arc& at  t81:c head of Jackson Lake, Wyoming, * harc 11 or 12 anal rays, 12being t,lic nnmbor 
ill lliost of the esaniples coiintecl. In 1892, Dr. Eigennianii obt:rincil spcci~ncns a t  Itlalio Fttlls, 2 
of which have 12, 14 havc 13, niid 4 have 14 ann1 rays each. .Piitting tllesc with tho 13 col- 
lected by us, gives an aiwage of 129 anal rays for that locality. This species W:IS obt;iincd 
also by Jordttn & Gilbert in 1889 in Heart Lalcc and Witch Crcek, in Ycllowstone P:irlc.t The 
specimcns csnuii~:etl by theui had 13 :~n:il rays. In speciuiens from Idaho F:~lls the scales of 
lateral liric range :is follows: 52, 53, 53, 53, 55,’55, 67, 67, 58, 61; froni Port Xcnf River, 51, 51, 
51, Vl, 53, 53, 55, 57. Tho itiasilltiry scarcely 
reaches front of ryc, aiid is 3 to 3k times in head. 

EIcad frnm 4 to 4 4  in length, eye 3% to 3% in head. 

19. Leuciscus liiieatus (Girard). , 
2i’gottm Zirtccktn. Girarcl, Proc. Acad. Nnt. Soi. Phila. 1866, 206. 

lciiown, but probably soinewhcrc in the Ut:Lh basin. 
Tigottick fkt,’al‘ick Girnrd, 1. c. ,  208. 
Tigomn obesn Girard, l’roc. A c ~ d .  Nat. Sci. Phila. 1860, 206. 
Tigottuc eqtrasmfn Gill, Proc. Bost. SOC. Nat. Hist. 1861, 42. 
SqttaZirts cr*t(or*ctts Jordan & Gilbert, Proc. U. S. N:it. Mus. 1880, 400. 

Squctlitts rlioatalerts Jordan & Gilbert, 1. c., 461. 
Sibo7t~n cifrttr ia lorigicrpe Cope. 

Typc 1oc:ility : Not dcfinitcly 

A spring in tho Utah district, iicar tho clcscrt.” Type locality: 
Type locality: Salt Lakc Valley. 
TJ’I)” locality: Salt Lalcc Basin. 

Typo locality: Utnli Lalic; 
young speciniens. 

Type locdity : Utah Lake; lnrgc spccin~c~is. 
Zool.\Vheeler Sarv., v, G67,1876. Type locality : Snnltc Crcek, Nev. 

Idaho Falls; Port Xeuf Rivcr n t  
Pooatello ; Payett,e River a t  Payette. Othors were secii a t  Amcrican Falls, in Snake River. 
Besides the localitics given in  tho above synonymy, this fish has bceu reported froni tho fol- 
lowing additional poiiits in the Siitllce River basin : I-Icart Lalco nnd Witch Crcek, in l’ellow- 
stone Park (Jordan & Gilbert, 1889); Snalcc River a t  Prcsidcnt Camp; Jackson Lnlre and a 
srnnll creek a t  upper end of Jaclison Lake, Wyoming, (E:vermann & Jenkins, 1891) ; Siiake 
Itiver a t  Idaho Fdls ,  Ida110 (Eigenuiann). In  the Coliimbia basin it SeClIlE to be cntirely 
confined to the Snake River, and in that  stream its occurrence below the falls is esccptioiial. 
It is an esccssivcly abundant fish in the Great Salt Lake busin, particularly in Utah 1,;1Ico. 

I n  tlie caiiiil :it Idaho Falls wecasily caught this nnd tho preceding species by placing dough 
insidc a siiiall dip nct and nllowing it to rest a short timc on tho bottom ; great nunibers of tho 
two species, particn1:irly of I,. ltydropltlox, mould soon begin feeding on tlic cloiigh, when they 
could bc cnsily sccurcd by lifting the net. In :~l\ recent papers this spccics lins bcoii listed 
under the uaiiic Lcttciscus ntrnrius, but i t  secins quite certain tliat Tigoaia liireata Gir:itd is tho 
same fish; and this, being the older ii:imc, must take the place of ct l i~~rir ts .  

l‘his species TVUS obtaiiiod a t  the following p1:ices: 

20. Leuciscus alicie .Jouy 

Richardson. 
Tigottia g ~ ~ a c i l i s  Girnrd, Proc. Ac:d Sat. Sci. Pliila. 1856, 206; not Cyprh t t s  (Lettciacaa) gmci l is  

Squalitrs c o p L  Jordnii & Gilbert, Proc. U. S. Nat.  Mus. 1880, 461; not Lettciscrcs copci Giinthor. 
Lettcisctts d i c i w  Jociy, Proc. lJ, 9. Nat. Mus. 1881, 10. Typc locality: litah Lalte. 

l’his species mas foiind very abundant in Littlo Wood River a t  Shoshone, ivhcro 86 speci- 
mens were obtaiiied. Slight diEcrences arc found on comparison of these spociinens mith 
otlicrs froni thc Scvicr River, Utsh, but tlicso differences :ire not lilcely to  prom constallt and 
arc not more estcnsivc tlmn are freqnently found 011 comparing speciiiicns fronl llcljaccnt 
tributaries of thc samc stream. The eye is :I trifle larger, tho cniidnl peduiiclo rather Inore 
sleiidcr, the pcctoral and ventral film soon: to  average a little shorter, niid tlic clorsal may be 
a little more antcrior in position. 

This species has becu previously kn0i~i i  only from Scvier River, Beavcr River, :ind prove 
River in IJtah. Its occurrencc iu tho valley of tho Upper Sndtc  River is oue inoro cvi(le11oo of 
the identity of tho two fiwn:is. A t  least 8 of the spccics of our collcction froin the Upper 
Snalcc River are also fonnil in the Great Salt Lake Ihsiii of Utah. Tliey arc C ~ ~ t O 8 f O I f L l t 8  nl&tts, 
.Rliilr iolkfll!Js tlrtlcis, dpsia ritcbila oai*ritigtotti;, Lertcisctts 1~yth*ophlox, Let~ciscrts nlicim, Lectoiscua 
lineattie, Corego~i t s  willianLsoiii, and COftlL8 ~~tkt lO~lk~1Ct ik~.  

Tho following i8 n cletailcd descriptiou of oiir specirneus from Littlo Wood River : IIead, 
4 (3% to  46); ilepth, 4 to 41; eye, 3% to 4; snoiit, 3% to 4. D. 8; A. 8, in 52 specimens, 0 in  31. 
Scales, 18-79 to  83-13. Body clongatc, moclerately co~iiprcssod; liead short and heavy, -- 

‘ Everniaun, gull. U. S. Fish C o n i ~ ~  for 1891,44. t Jordtm, Bull. U. 8. Fish C o i n ~ ~ .  for 1889, 48. 
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2 1 

1 .... I 
1 .... I 
4 1 1 
3 
3 1 
3 0 1 
2 
2 
3 
1 
1 1 
5 4 1  

21 12 8 4 
7 2 1 

27 28 25 12 
11 4 
1 1 2 

13 28 8 5 
2 2 .... 2 
6 7 8 7 2 1  
3 5 4 4  ... 1 1  1 
1 2 2 5 1  
1 1 4 3 1  ... 1 5 I 
2 7 13 25 

.. .... ::.. 

............... 

interorbital width a little greater than suout ; snout decurved; mouth wide, oblique, lower 
jaw very slightly projecting; maxillary reaching to within front of orbit; caudal peduncle 
long, the dktance between anal fin and base of caudal about 16 in head, least depth of caudal 
p d u n c l e  2% i n  head. . Fins small; height of dorsal 13 in  lieacl, its free edge slightly convex; 
.origin of dorsal soniewhat behiud rentrals, a little nearcr base of caudal than t ip  of suout; 
alia1 about size of dored;  length of pectoral equal to  height of dorsal, their tips rarely 
reaching base of veutrals; ventrals short, equal to  snout and eye. Lateral line somewhat 
interrupted, little deccrved ; scales crowded anteriorly. 

21. Leuciscus balteatus (Ricliardson). 
Cypr{1tj(8 (Abrantis) baltenfcc8 Richardson, Fauna Boreali-Americana, 111, 301,1836. 

RiC/tardsoniuS ZnferaZi8 Girarcl, Proc. Acad. Nat. Sci. Phila. 1856, 202. 

Type locality : 
Columbia River, presumably at Fort Vancouver, Washington. 

Type locality : Fort Steil- 
acoom, Puget Sound. 

This is one of the most abundant species of the Columbia and Lowur Snake River, but 
appears not to  occur in the Uppcr Snake, where it is replaced by L. 7~yi7ropl~Zox. The accom- 
panying table shows the stations at which this species was taken, together with thenumber of 
individuals from each ]orality, and the number of rays in  the anal fin. It will be seen that 
the latter vary, in our Bpecimcm, from 11 to 23 in number, the averages in the counts from 
tho different localities raiigiug from 13 to 18. 

In  a receut paper,* Dr. Eigenmanu aunounces the discovery that  in  this species the 
nnmber of anal rays decreases with iucrcasing altitude or that  "the higher the  altitnde 
the fewer tho number of rays and the narrower the limits of variation." To successfully 
establish such a generslization 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 specimens were examined; (2) the range in  variation in  anal ray8 among the 
individuals; (3) the total nnmber examined from each locality; (4) the  average number of 
anal rays for each locality, and ( 5 )  the  approximate altitude a? each place. Fractions of ,j or 
more are included in the nest  higher number: 

. 

::::: ... 
............................ ............................ ........................ 

................................ ............................ 
........................ ................................ ................................ ................................ ................................ ............................ ........................ 

2 ................ 
3 2 ............ ........................ 

............................ ........................ .................... .................... ............ ................... ............ I .... :... 
........ ........ 

2 1 ..i.i..i. ..i. 
18 8 
1 1  ............ 

Locality. 

Little SJiok&~ne Rirer, Dart'sMill 1 14 30 ' 19 
5 

Spoknno River, Spokane ........ ./. ..I 1 1 1 5 
Colville River, &foyers Polls. ............ 
ICevelstolie B. c .  a 
Browns Gdlcli, Silver Bow. .  .... 
Umatillri River, Pendleton ...... .... 
Lake Washington, Senttle 
Flathead Lake.. 
Griffin Lake 11. C. a. .  ........... .I.. .. 1 :.. . 
Small Creek'at Sand Point, Idahol. ... 
Pend d'0reille River. h'ewrmt ..I.. . ./. 1:: .... 5 

an Creek Spokane: 

Newaukurn Itiver Chrlialis 
Post Creek, Plathbnd Lake 
Golden B. CA 
Boise kivor, Caldw-ell.. 
Skookunrchuck River. Chehalis.. ... 

E%%ss River, kortli .... .... 

Payetto Ri\ er, Payetto 
La Grande O r e y  a . .  .............. .... 
Potlatch d e c k ,  ewiston 
SicnmouN, B. ~ . a  ..................... .... 
Caldwell. Idaho a 
clearwat'er Itiver, Lewieton .................... 
Columbia Rivcr, Pnsco ......................... 
Cmatilla River, Umntilla.. ...................... / I / /  
Snake River, Pavct.te ........................... 
Umatilla River,'Umatillna.. ..................... 
Mission, B. C. a . .  ................................. 
Eamloops, B. C. a . .  .............................. I l l !  

h'umber of anal rays. I Total - 
15 
-. 

(I 
0 
1 
1 
1 
9 
13 
0 
7 

30 
1 
5 
1 
2 
4 
7 
LO 
1 

20 
0 

1 

2 

1 

.. 

.. 

.. .. 

- 

X'll.8X 1 18 1 10 120 1 21 1 22 1 23 I 24 lined 
- I - / - - - / -  I--- 

_ _ _  
I 

70 
21 
11 
1 

14 
26 
47 
11 
14 
07 

8 
11 
8 
3 
6 

18 
65 
13 

154 
23 
4 

58 
6 

34 
18 
3 

12 
10 
10 
79 
2 

- 
Aver. 
ge  No 
anal 
rays. 

13 
14 
14 
15 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
156 
10 
10 
16 
10 
16 
17 
17 
17 
18 
18 
18 
18 
18 
19 
19 
2 4  

3, loo 
29100 
2' 000 
1: 910 

1 900 

1,OiB 
264 

a,' 100 
2 550 
2: 372 

204 
2 150 
2' 780 

1: 300 
320 

2,872 
750 
375 
300 

2,150 
300 

1 
1,158 

I' 200 

- 
a Theso are thelocalitiev from which specimens were examiued by Dr. Eigenmann. The data aro those given by him, 
*Iteanlts of Explorations in Western Canada and the Northwesteru United States. Bull. U. S. F. C. 1894,181. 
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In the preceding table we have arranged tho data beginning with tlie lowest average nniubcr of 
In the table which follows we anal r a p  (13), and proceeileil from that  to th3 highest (’20+). 

have arranged tho localities in order of elevation, beginning with the lowest. 

Tnbls ahoruiag Ike i’elation of altitude to tttcncbei. of ma l  j in  rays iri Lertcisous btcltsattLs. 

Localities. 
Appros 

mnte nlti 
tude. 

Lnkc Wndiington .......................... 
Xiasion a ................................... 
Newauknm Rircr.. ......................... 
Skookunichnalc l<ivcr.. ..................... 
Unintillu a .................................. 
Umatilln. ................................... 
TOall11lu. .................................... 
Pasao .......................... 
Lewiaton .................................. 
Pendleton ................................... 
Enniloops n. .  ............................... 
Potlntcli Creek nt Lewiaton.. ............... 
M e p r s  Falls I 
Sicamous n.. ............................... .I 
Revelatoken.. ............................. ./ 
Dart’s Mills ................................ i 
Griffln Lnkca .............................. 1 

1 ................. .I 
Snnd Point.. ................................ 
Snnko Rivcr Payett,e ....................... I 

P ~ I  ette Itirir. Pnyette ........... ..........I 
Cnldwell .......................... ........:.I 
Golden a ................................... .I 
La O r n n d n ~  ............... 
Flnthond Lake.. ........... 
Post Cr:elc ................. 
Silver Bow.. ................................ 1 

............................... 

.................... 
I 

Cn~dwella ............................... ...I 

.................................... 

1 
1 

204 
204 
300 
300 
320 
375 
750 

1 ,  070 
1.158 
1,200 
1.200 
1,300 
1,475 
1,890 
1, ROO 
1,910 
1,010 
2,000 
2,100 
2.150 
2,150 
2 37’2 
‘ 2: 374 
2,550 
2,780 
3,100 
3,100 
5,344 

Arornge 
so. of 

.nul rnje 

14 
19 
i5 
10 
I9 
18 
17 
1E 
18 
14 
20 
17 
14 
17 
14 
13 
15 
14 
15 
l a  
15 
18 
10 
18 
10 
10 
10 
15 
151 
14 

No. of 
epeoi- 

mens on 
which 

nvernger 
ire bnsed 

47 
79 
3 

13 
10 
12 
0 
3 

10 

2 
4 

21 
68 
1 

70 
14 
11 
I1 
8 

07 
* 10 

154 
34 
05 
I8 
23 
11 
0 

14 

20 

a These dntu nre from Dr. Eigenniniiu‘s pnper. 

Comparing these with Eigcnmann’s results, i t  will bo seen that  the average number of 
rays from our lowest elevation (14 a t  Lako Wa8hiiigtom) is h v o r  by 2 than the average from 
his kigltest elevation (16 nt Ln Grmde) and that  our average for Nemiiulruni River (204 feet 
elevation) is fewer than any average found by him except at Revelstoke (1,475 feet), where 
his averageis 154,aud a t  Griffin Lake (1,900 fect), where i t  is 15. The average found by 11s a t  
sea levcl (Lake Washington) is identical mith that  found at Silver Bow,* whose elevation i s  
5,344 fect, the greatest elevation from which specinlens havo been examinoil. \Irhen there i s  
absolutely no difference botween tho nverages for t8ho lowest and the highest, elevations i t  i s  
not possible for 11s to see any reasoii for the geiicralization, “ the higher the altitude the fewer 
the number of raps.” If the figures show anything, they show that the number of axial fln 
rays does not decrease mith increasing altitude. It is also stiited that  the greatest range of  
variation ie a t  the lowest altitudes, but further on i t  is stated that  tho “greatest variation 
in  this [the Colombia] system was tiel at the lowest altitude, but at an elevntion of 2,372 feet.” 
The range here ~ a s  found by hiiii to be throughl0, or from 12 to 21. We find tho sanm range 
of varintion (from 13 to 21) in our specinlens fi.oni Payetto (2,150 fect.) The range found a t  
the point nearest sea level in the Columbia basin (nt Umatilln, 300 foot) was only through 6 
(15 to 20), and the averiige for that place is iiearly idontical with that  nt Celdwell. The rari- 
ation found by Eigenmann aniong his hiissioii specimeus is through 9 (16 to 24), while that  of 
our Lake Washington specimens is throng11 7 ( la  to 18). The averages for those two places, 
both of which are at sea level, are 19 :uid 14, respectively. 

Our inatvrial 
covers well tho type localities of both (Coliimbia River at Fort Vnnconver and Fort Steila- 
coom on Puget Sound) and indicntes but ono forin. 11’0 are cortninly not prepared to  consider 
laternlis a subspecies of bnltentus, oocupping the same brook with its parent form, as indicated 

We consider Lertcisous latevnlis (Girard) a siiuple synonyin of L. balteatus. 

- by Eigoniiirinii 
L gil l i ,  probably n good spccieq 
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22. Coregonus williamsoni Girard. (Plate 21). 
C O ~ ’ F ~ O ? I ~ U J  ~uiZZins~aoi~i Girard, Proc. Acad. Nab. Sci. Phila. 1856, 136. Type locality : Dcs Chntes 

River, Oregon. 
Specimens obtained from the I’ayctte River a t  P:iyette, Idaho, 24; Clearwater liiver a t  

Lemiston, Idaho, 7;  Columbia River a t  Umatilla, Oreg., 1;  X’atchess River a t  North Yakirurq, 
Wash., 8; Nemaukum River a t  Chehalis, Wash., 4 ;  Little Spokane IEiver at Ihwt’s Mill, 
Wasli., 6 ;  Flathead Lake, Montana, 2; Post Crock, St. Ignatiiis Mission, Montana, 9; Clarkc 
Fork a t  Thompson Fdls, Mont., 1;  Creek a t  Sand Point, Idaho, 5; Spolcaue River, Spokanc, 

Abundant and widely distributed tliroughoiit the Coliiubia a d  Upper Coloraclp :tud 
Missouri basins. Specimens of this fish mere obtained by Mr. Beau which are of unusiial 
interest in that  they show tlic breeding colors. Mr. Bcan’s report upon tliese specimens is 
given at the end of this paper (pp. 205,206). 

23. Oncorhynchus gorbuscha ( Walbaum). Huinpback Salmon. The hutupback sahuon was running in 
great abundance at the date of our visit to Puget Sound (August ZG) and w:is the  only specics 
then being liandlcd a t  the canneries. We werc informed that  the humpbacks (lid not run last 
year, and in corroboration of the fact that this species runs on the Sound iii altenmte years 
only, i t  is recalled that  i t  did not appear in 1880, when one of 11s visited this region. As is 
well known, tho femalehumpbacks are plump, symmetrical, silrcry fishes of attractive appear- 
aiicc and good flavor. Aside fro& the traditional requiremcnts as to color of flesh, the species 
is well adapted for canning purposes. 

24. Oncorhynchus keta (Walbaum). The young of the dog salmon werc abunclaut 
in  tho h’ewaukum and Skoolcumchuck rivers a t  Chehalis, Wash. They average slightly 
smaller thau young puinnate, and are readily distinguished by their larger eyes. They have 
12 or 13 branchiostegal rays, 14 rays in the anal fin, 130 to 185 scales i n  lateral lines, and 7 f 
13 gill-rekcrs. Like the yonngpzntints, these were all nearly iiniform in  size, and were 
evidently young of the preceding year. 

25. Oncorhynchus tschawytscha (Walbsum). Only the young of the Columbia 
River salmon were seen by us during our short investigation of the Columbia aiid the 
Snake. It hail not yet reached its spawning beds on the Snake at the time of our visit, and 
tho ‘ I  close season ” prevented its capture later in the lower river. Such facts as we mere 
able to ascertain concerning its run and spawning-grounds are therefore based on interviews 
with fishermen and others, P kind of testimony which must, in this case, be scrutinized 
with more than usual care. On the upper river i t  was repeatedly found that  110 distinction 
was seemingly made between the salmon and tho steelhead, and of the two apecies of salinon 
that  almost certrainly spawn in the upper course of these streams, 110 distinctive accounts could 
be had. A “silver salmon” was, indeed, frequentlymentioned, but me mere unable to  ascer- 
tain whether the fish thus distinguished was the female qrcinnat or the hlueback (0. nerka). 

As already indicated in our notes on the streams, salmon nscend the Snake River to and 
above the Lower and Upper Salmon Falls, and have importaut spawning-beds in the main 
stream, both above and below these falls. They are uot known above the Auger Falls, and 
probably do not even reacli the foot of the Great Shoshone. They appear first in this portion 
of tho 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 barrier earlier in the season 
now keep them out from otherwise favorahlo spawning-beds. This fish is not much used for 
food in  the upper maters. The remnants of the various Iudiau tribes make yearly visits to 
tho spawning-beds aud oecesionally white men have tried to put them on the innrket, but 
mitliout success. Great numbers, are, however, annually killed through mere love of destrllc- 
tiou. The advcnt of the salmon brings out from every town men and boys with pitchforks 
or other weapons, curious to see how many of these fish they cau destroy. It is to  be held in 
mind that  these localities in Lclaho a id  iu the eastern portions of Oregon and Washington am 
so rcmote from the caunerie3 that  the people have no iiiterest whatever in  the preserratiou 
of tile salmon. WC can not, therefore, depend upon public sentiment to euforce protecti\re 
legislation. 

We give below suo11 information as we possess conccrniug the distribution of salmon in 
the Snake and Upper Columbia rivers. 

W d l . , * l .  

No Soung of this species mere found in the streams. 
Dog Salmon. 

Quinnat Salnion. 
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The principal tributaries of that  portion of Sunkc. Rivcr mliirli is acccasible t o  saliiion arc 
the following: Snliiioii Falls River or S:~liiion Creel;, Malatle River, I3riine:ni Xiver, Owyliee 
River, Ibisc Rircr, Payetto River, Salmon River, Gr:rnde lionde Hiver, C1e:irw:iter River, 
and l'alouse River. 

l h y o n d  the fact that tlic fish .cnter Salnion Crcek ani1 ascend i t  for :L 11iil.j or niore, we 
wero able to asccrtoiu nothing coiiceriiing the v:tliie of this streani. 

Mnliitle River is effectually shut ofl'by high falls near its nioiith. Troiit are said to ascend 
tlie Rtream during high water in tlie spring, bnt i t  becomes iiiipnssable ]:iter. ~ i e  stre:iiii 
often goes dry for a distance of many miles along the lower part of its coiirse, and lins also 
otlier inipassoblo f d l s  i n  its upper coiirse. 

Brunean River was formerly ail important streairi fir spawning snliiioii, which renclied its 
head waters in October, according to the statement of Dfr. J. L. Fiiller, of Blias, Idaho: TTTe 
are infornicil that  a doin raceutly constructed in the Lower 13rune:iii no\v wliolly prevents tlic 
ascent of fish. 

The O\vyhee River is still opeu to  salmon, so far as could be lenrnctl froin reports. Mr. J. 
L. lh l le r  has been then1 in  tho estreme lieail waters of the Owyhee iii Nevsila. 

Boise River, like the Bruucnu, was foriiierly a salnioilstre:um, bn t is now partly or entirely 
elosecl by a clam mar Caldmell, and is nusuitnbln by placer iiiiiiing in the upper part of'tlie 
stream. 

The Pagette, Salmon, and Clenrwntw rivers I I ~ W  rill rtvnilablc spawning-groiiiicls ibr tho 
salmoii, and we learned of no obstructions in thcse streams. 

The Grande Rondo Rivor is nsceiideil as far as Lib Grande, where a daln obstriiots furtlicr 
progress. 

A high falls a t  the nioiit,li of the Palouse River prevents the ascent of salmon. 
The principal streams and lnltes tributary to  ilie Coliinibia Rirer abore the  mouth of the 

Snake are : Taliinin River, V7enatchee River, Chelau Lnke, Okanagaii River, Spokaue River, 
Little Spokane River, Cawr  d' Alene Lake, CoIrille River, Kettle River, and Fend d'Oreille 
River and its numerous tributary strcams trnd lakes. 

Up to  1885 the  Tnlrinia River was visited by three 01' foiir specicp of saIuio11, including tho 
quinnat, in great numbers. Important spamning-beds were locat,ecl in tho bcd of tho stream; 
but in recciit years bnt few salmou Iiavo mailu their npponrance in this river. No artificiiil 
obstructions liave becu interposed, and the docliue can hardly be clue to any change iii the 
character of tho Atroam. 

We were not able to  visit Chelan Lake autl Wenntcliec nuil Okiinagnu rivcrs, and do not 
kiiow to what extent snlmoii frcqueiit thesc waters. Spolruiie River, buloiv the falls, ivas 
formerly an import:int salnioii stream coutaiiiiiig large epnwiiiug-beds, but  salmon are rarely 
seen thcre now. 

The Little Spolranc, as already statccl elsewhere. was visited by salruori in great numbers 
in 1882 and previous years, bnt siiice 1882 the ninnber has been very few. 

S:ilnion have never boon able to reach Cmur cl'Alene Lake, Spokane I"al15 apparently liaviiig 
proved a n  effective barrier to  their ascent. 

Only the few miles of Colville River below Meyers Falls can be rertched by s:~h11ou, a11(1 
i t  is certain that  this was formerly an iiiiportant spawning-ground. The portioii of Coloillo 
River abovo the falls would prove excellent for 8.11111011, biit illeyers Falls foriu an absolute 
barrier. Kettle River ilows into the Columbia from tho wcst, just  above licttle Falls. It was 
not  visited by us, and me were not able t o  get ally reliable informatiou regarding it.  

?'he Pend tl'0reiIlo River nnd the nuuioroiis iiiiportnnt strcsnis and  1nli.e~ tributary to i t  
have been cliscnsscd elsewhere in this piper. 'rho oeciirrcnce of salinon in  Kettle River and 
tho lower par t  of tho Peuil d'Oruille is dependcnt upon thcir ability to ascrnil I<ettio Falls. 
That r;almoii for~ncrly reached aiid ascended tho Loivcr Kettle 1Wls seenis pretty moll estab- 
lislied; but  whether they liavc ever p:issed tlic Uppcr Kettlc Falls is not so ccrtnin. The 
Upper l>alls, upou cxnmination, do not appe:~ .  to  be as  formidable :is the Lower. Tlie Fact 
that, so little evidence could be seciircd regarding the occurrence of salluon iii any of these 
waters rriicler~ i t  highly probable t h t  a t  uo ti1110 have they ever ascended in any consiiieyl.de 
numbers Bbove the Upper ICcttle I":tlls. 

The steelhend still occurs in considerable ~iiunbers in the Spokane. 
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While it is  t ruc tha t  the salmon are shut out by falls and dams from II, large area of tlie 
Columbia and especially the Snake River basins, and while i t  is also true that  the limitations 
are increasing as streams becomc useful for irrigation purposes and for mining, i t  i s  never- 
theless certain that  the decreasc in tlic numbers of salmon, due to  ill-regulated fishing i n  t h e  
lowcr Columbia, has so far outstripped the decrease in  area of spawning-beds that  the lattcr 
are now more than ample for all tlie fish that  appear. We do not, therefore, belierc that  
increasing the spawning-grounds through the removal of obstructions would materially 
benefit t h e  salmon industry. In our jodgmeut, the streams can be repopulated only by rcgu- 
lating the fishing in tlic lower Cohiinbia and a t  the same time iucreasiug the output from the 
hatcheries. 

The young of this species were taken in abandaucc a t  the mouth of the Natchcss River, 
ncar North Yakima, Wash., and in the Pataha River at Starbuck, Wash. The largest indi- 
vidual seen was 88 mm. long, the tcmallest 55 mm.; the average is about 70 mm. These are 
evidently the young of the prerious year, and their uiiiforniity in  size indicates clearly that  all 
pass out of the brooks to  the bea, or a t  least to the deeper river channels, during the  f i rb t  and 
second years. We count in  thesc young specimens 133 to 140 scales in the lateral h e ,  16 or  
17 branchiostegal rap ,  7 + 12’ gill-rakcrs, and 15 or 16 rays i n  the anal fin. 

Steelhead. The eteclheail is an abundant fish in tho larger streams 
of the Columbia basin, especially about Spokane and the month of the Pend d’Oreille. Sev- 
eral fine examples of this fish wcrc taken with tho spoon by Mr. 13. A. Bean i n  September, 
1892, ncar Spokane. These mere called I r  salmon ’’ by tho resiilents, and Mr. Bean is of the 
opinion that  most, if not all, the “ salmon” which they takc by trolling are really not salmon, 
but  the steelhead. Mr. Bean was also told tha t  the (( salmou” about the mouth of the Pend 
d’Oreille and Salmon rivers are taken by trolling, ani1 i t  is quite likely that  thesc also are 
steelheads. 

26. Salmo gairdneri Richarclson. 

27. Snlmo mykise (Wnlbaum). Itocky Xouutni>i Troitl; “So.-pen-gire” of Fort Hall Indiaus. 
A very large series of trout from the Columbia basin has been examined and from widely 

separated localities. Specimens were not premrvcd in every case, but  an esarnination was 
made of trout from the following places: Snake IZiver at Idaho Falls; Ross Fork and Mink 
Creek near ‘Pocatello; Little Wood River a t  Shoshone; Pataha Hiver a t  Starbuck; Little 
Spokane River a t  Dart’s Mill; Lake Cmur d’blcne; Lake Pend d’Oreille at 8andPoint; Pen& 
d’Oreille River at varioiis places between Newport and the month of Salmon River; mouth 
of Colvillc River; Newaukurn River a t  Chehalis; Green Rivcr a t  Hot Springs. 

Wit11 every additional collection of black-spotted trout it becomes iucreasing~y difficult 
to  recognize any of the distinctions, specific or subspecific, which have been sot up. The 
present collection adds not a little to the difficulty. ’We are now convinced tha t  the  greater 
number of the “subspecies ’’ of 8. ntykis8 have 110 sufficient foundation. we find our speci- 
mens from tho Upper Snake River (Ross Fork and Mink Creek at Pocatello) to  be typical 
mgkias, having small scalcs, jn 176 t o  180 transverse rows, and a deep red dash on inner side 
of mandible. Tho spots arc most abundant posteriorly, and the specimens are searcely t o  be 
distinguished from the so-callcd Salnio myki88p7ciwifictfs of the Colorado River. When tnkon 
i n  the  larger river channels the fish is lighter colored, with finer spots arid fainter red mark 
on lower jaw. Between such typical niykiss and the form. rcpresented in our collectiou from 
such coastwise streams :is the  Ncwaukiim River at Chehalis, Wash., there scems tobe a wide 
difference. The latter has  coiispiouously larger scales (in 120 to  130 cross rows) and  no 
red streak on lowcr jaw, Tlie sea-run individuals of this lattcr kind me belicre t o  be the 
steelhead (S. gaivdneri), and betwcen i t  and the mgl2isa we are now unable to dram any sharp 
line. Thus tho Wood River specimens have fine scales (150 t o  163 transverse rows) nud usually 
no red dash under the jaw. Some specimens show traces of tho latter, and in  such i t  is usually 
faint and irregular. 

From tho  Umatilla River at Penclleton, tho n’atchcss Iiiver at North Yakima, and the  
Pataha River at Starbuck the scales arc intermcdiate in size, ranging from 142 t o  163 in 
number, averagingperhaps 148. Specimcns from the 
Coeur d’Alene region havc tlie red clashes nsually w r y  distinct, but  vary greatly i n  size of - scales. Wardner examples look much like typical ntykisa, with 165 to  170 scnles. Frml 
Cceur d’dlcnc Lakc v e  find 130 to  1G6, with tlie average about 145, while from the Little 
Spokane Rivcr at Dart’s Mill specimens with conspicuous red dash on nianclibles have the 

Iu these the lower jaw B ~ O T T ~  no red. 
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scales averaging 126 in  number. Trout from the Green River a t  Hot Springs, Wash., ana 
from the Kewaiikum River at  Chehalis havc also 123 to  130 scales. We think it not unlikely 
that  the coastwise form dionld be recognized as Salniu niykias gairdneri, though the question 
is sndly in need of systcmatic aut1 thorough investigation. 

The Fort Hall Indians call the trout Sa-pelt-gse, whicli, they say, means good $ish. 

28. Salvelinus mdma (Walbaiim). C h a w ;  “sa7nL011 Trout”; “Bitll li‘oift.” 
Salnto nralnia Walbaum, Artedi Pisciuni, 66, 1793. Txpe locality: Ilamchatka. 

Abundant in the Pend d’Oreille River, At La Claire8 we snm iu the possession of an 
Indian several fine specimens, the largest of which mas 26 inches long, 11 inches in greatest 
circumferenck, and weighed 5 pounds nnd 1 ounce ; the  length of the head was G inclics. 
The people along the river know this fish as tho “charr,” while in Montana, from Flathcad 
Lake to  Missonla, it is called “ salmon troiit” or “bull tront.” One example was obtaincd by 
Bean and Woolman from Lake Pend cl’Oreille. One specimen of 3 pounds weight was seen a t  
North Yakimn: which liar1 been caught in  the Natchess River. Sultc2ceZinus malnra has not yet 
becn found in the Snake River, and it is doubtful if it occurs in that  basin above the falls. 
The oiilp Sulceliniis yet known in that  basin is from Henry Lake, and mas identified by Dr. 
Bean as S. namaycwh. 

29. Columbia transmontana Eigcnmann & Eigenmann. 
COhLltlbiU tran8n~oiitana Eigenmann & Eigenmann, Science, October 21; 1892. Type locality : 

Umatilla Itiver, a t  Umatilla, Oregon. 
Seveuty-three specimens of this very interesting species were obtniiieil in  the Walla 

Walla River a t  Wallula, Wash., August 23, 1893, by Messrs. Tlioburn aud Rutter. The 
largest specimen measures 3)4, inches in  total length. Diligent search was ninde for this fish 
a t the  locality where the typeb were obtained, but nono \vns found. The specimens takcii a t  
Wallula mere found in only one phce, about 250 feet bd0w the railroad bridge, on the edge 
of a large patch of Cltara and i n  mater about 3 feet deep, where the  bottom was somewhat 
muddy. 

Measurements of the larger speciiuens give the following results: Head, 3 t  to  3&; depth, 
3) t o  3+; eye, 3%; snout, 3. D. 11, 9; A. 11, 6; V. 8;  P. 10 to  12. 

Ground color pale straw-color, profusely covered with fine dark-brown specks ivhich 
form irregular blotcliee along the coiirso of tho lateral line and on median line of back, there 
being 1 at anterior base of dorsal and 3 or 4 on the caudal peduncle; head with fine dark 
spots on sides; dorsal, anal, and caudal barrcd with dark. Dorsnl and anal spines strong; 
the first dorsal spine short, less than length of eye, tmhe second much longer, as long ns from 
t ip  of snout to  middle of pupil; first anal trpiuc scarcely as loug as first dorsal; second anal 
spine about one-third length of head; longest dorsal r a p  about 14 in  head; those of nnal 
shorter. 

Abunda~lt in the WcLh Walla River a t  Wallula, in LakB 
Washington, and in Skobkumchuck River near Chelialis, Wash.; not seen elsewhere by 
11s. Specimens taken were found t o  be extremely variable in t%e extent to which lateral 
shields are developed. I n n  considerable proportion the pl@tes are developed along the  entire 
length of sides of body and the caudal peduncle is sharply keeled. Others have but 4 or 5 
plates developed, tho caudal pcduucle being thcn witliout trace of carina. Between these 
extremes are all possible intermediate conditiors, thus establishing a series .comparable with 
that  recently reported on by Dr. G. A. Boulenger as occnrriug i n  the common Europeau species. 

51. Cottus asper (Richardson). A single specitnen, 145 mm. lollg, from the Walla Walla River at 
Wallula, Wash., and two small specimens from Lake Washington. Tho dorsals contain 9 
spines and 21 raps, and are slightly connected a t  base. Soft dorsal high, the longest ray 2& 
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 o f  eye, not concave. Prickles 
coarser and less closely crowded thnn in  the Sncrameuto River specimens, distinctly risible 
without the aid of a lens, and directed upwards and backwards. The lateral linc is complete, 
without abrupt augle under last dorsal r a p ,  and contains 38 pores. Anus separated from first 
anal ray by a space equaling two-thirds diameter of orbit. Band of palatine teeth weak. 
Anterior nostril in a short tubc. The coarser prickles, more anterior position of vent, and 
flatter interorbitnl splice probably indicate that  C. asper is separable, at least s~ibspecifically, 
from the Sacramento River form. Material is not now u t  hand to  settle this point. 

The temperature of the water here was ‘ioo at 11:30 a. m., when the air wns 800. 

Scalcs 9-43-8. 

30. Gasterosteus microcephalus Girard. 
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32. Cottus rhotheus (Rosa Smith). 
This strongly-marked species is abuiidaut iu tlie Spokauo regiou, and was taken a t  the 

following stations : Little Spokane River nt Dart’s Mill near Spoliane, and at Chattaroy, 
Wash. ; Columbia River a t  C‘olrillc, \\’ash ; Cmur il’Aleiic Lake near Cccur d’Alcnc, Iclaho; 
Clcnrwator Rivcr iicar Lowiston, Itlaho; Wnlla W d l e  Biver a t  Wallula, Oreg. j Hangman 
Creel; at l‘clion, l\’asli. ; R’atclicss liircr at R’ortli Yakiina, Wash. ; R’ewaukuni River near 
Chelialis, 1V:~sIi. ; Siioqualiiiie River a t  Siioqualmie Falls, Wash. 

The salicut features of this species are: (1) The pointed wedge-shaped profile of liead, as 
viewed from above; this contrnstiiigstronglg with the usual broadly-roun+Xl contour of other 
spccies. (3) Tlie noticeably 
coucavo interorbital aiitl occipital regions. (4) Tho w r y  broad and long palatine band of 
teeth. ( 5 )  Tlie rather sleuder body and the estrcuiely slender caudal pedunclc, the  latter 
expaiidiug fan-like at base of caidal  fin. (F) The tlorsals usually separate; when united, a t  
extreme base only. (8) Sidos usually well invested with prickles, 
which are triangular aid  coarse, ai111 loss closely placed thaii i n  asper. They are arranged 
Inore or less detiuitcly in  oblique scries. There is corisiderablc variation in the  coinpleteuoss 
of the investment, nud i n  oiie spcciinoii from Chehalis an axillary patch only is present. 

The specimeiis from Cliattaroy and from Snoqualiuie Falls arc referred to this species with 
doubts as to  their identity. 

‘rhe following tablc will give nu idcn of the aiuouut of variatioii iii iiuiiibur of fin-rays, 
found i n  this species : 

(2) The wide horizontal mouth, qiiitc a t  lower profile of head. 

(7) Lateral line complete. 

Locality. 
~ Sdnous dorsal. 1 Soft dorsnl. 1 Anal. 1 Pcctornl. 1 

.... ....... 

.......... 

./ 4 

........................ ................ ...... Tekoa 
Cmur (1‘ Alene 
Lswistoii ............................ ...... 

I 

33. Cottus punctulatus (Gill). dli-irqe.  
, C o l t o p i s  scniiscaber Cope. Hagdcn’s 5th Report, 1871, 456. Type locality: Fort Hall, Idaho. 

Numerous specimens froin Gmcn River, Wyoiriing. Compariug tliese mitli typical ffenli- 
scaber from the vicinity of PoctLtello, Idaho, we can appreciate 110 difference whatever, oscept 
in the matter of armature. Eone of our Green River specimens show any prickles whatever. 
About half the Pocatcllo specinlens are nlso nalced nnd nro iiidistingnishable from typical 
picnctulatus; in  the others inore or less prickles are ileveloped, varying from a few in axil of 
pectorals to a band covering ~norc  than lialf of the sides. As this is not n n  uiiuriual amouiit 
of variation, wc do not consider C. sen~iscabcr worthy of recognition. The relatiom of C. 
yuiwtulatzrs with the casterii species have riot bcen carefully worked out, and 4~ seeiiis best 
to  rccognize it for the  present as clistiiict. Speciineiis from Green River, Uryomini, end from 
Mink Creek, Ross Fork, a*id PorL Emf ltirer, Pocatello, Idaho. The collection coiitaiiis also 
two tjpecimeus from Thoiupsoii Falls awl three from Flathead Lake, which seem t o  be this 
hpecies. By the Fort Hall Indians this fish is called ah-we, a word meaning hov/ is .  

34. Cottus perplexus, ep. nov. (Plate 20.) 
Type locality: Skookumchuck River, iiear Chehalis, Wash., where 13 specimens mere col- 

lected, August 28, 1893, bj‘ Drs. Gilbert aiid Jenkins. AssociiLte type locality : Newaukum 
River near Chchalis, Wash.; 26 specimens, collected by Drs. Gilbert ant1 Jenkins, August 28, 
1893. Type, No. 45387, U. S. Kat. Mns. Co-typos, No. 45386 (Non~aukuru River), U. S. Nat. 
Mus. j and Koa. 1324 t o  1343 (Skookumchuck River), Museum Leland Stnuford Junior Uui- 
rersi tx  . IEclated to  COf / / f8 pi[nct,rlutrts. 
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Fig. 1. COTTUS PERPLEXUS, sp. nov. ( T Y I ) ~ . )  Slcoolcumchuck River, (!helialiu, \Vauhiiic.t.oii. 
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Vomer with a very narrow’band of teeth ; palatines naked ; skin wholly nalreii, lateral 
line complete. Dorsal fins not joined unlcss at extreme base; fins all low, the pectorals barely 
reaching front of anal; front of anal undcr third ray of second dorsal, its last ray under 
fourth from last ray of h t te r .  Free portion of caudal peduncle (behind last anal ray) 
contained 1% in head; portiou behind baseof last dorsal ray3  in head; neither dorsal nor anal 
roaching bnse of cnitdal when depressed. 

Color in  alcohol: head on sides rather finely vermiculated with light and dark; plain 
whitish below; not Coarsely spotted or blotched as in  p h i h i i p s ;  dorsal bars indistinct; two 
narrow black lines downward and backward from the eye; an evenly convex d:mk bar a t  base 
of caudal; dorsals, pectorals, and oaudal faintly crossbarred. 

Length 81 mm. 
The second specimen, vhich is 71 nim. long, agrees closely in every respect with the type. 
This fipecies is very closely related to Cottus plrilonips, from which i t  differs only in t h e  

total absence of any preopcrcular spine. In both specimens, and on each side, tlie preoper- 
cnlar 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 being merely abnor- 
mal in this respect, and wc are forced to  conclude that  a form exist8 which is peculiar to the 
Malade River, s stream otherwise reniarkuble in its ichthyologic features. 

36. Cottus philonips Eigenmann. 
This name vas proposed a s  a substitute for Cottus niinufus Pallas, supposed to be pre- 

occupied, and Cottcrs niicvos/omu8 (Lockington), not of Hmokel. The first mentioned is 
perfectly available, but was applied to  s specimen from the island of Talek, near Tanisk, in 
the Okliotsk Sea. It is very doubtfiil, therefore, whether C. mitiutua should be used for any 
American spccies in  advance of comparison with the  Siberian form. From the Aleutian 
Island species (C. siicvoetomus Lockington), C. p h i l o n i p  differs i u  many important respects, 
and is undoubtedly distinct. Thus the Alaskan form has the posterior nostrils in short bu t  
conspicuous tubes, the preorbital produced into a lobe mhioli conceals all of the maxillary 
except the extreme tip, and the dorsal fin with 8 or 9 spines and 18 to 20 soft rays. 

Cottus philonips is a small-headed form, typically with perfectly smooth skin and 
iiriarmed palatines. Like most other species of the genus it occasionally develops a bund of 
postssillarg prickles, which are often accompanied in the same specimens by a sniall 
patch of teeth on the palatine bones. The head is less strongly armed than uzinal, the  single 
preopercular spine being short, the  preopercular margin otherwise wholly unarmed. In this 
respect C. philonip8 differs from all other western species of Cottus, except the Alaskan form 
above mentioned. 

The nostrils are 
without tubes, and the preorbital little produced, exposing the greater part of maxillary i n  
closed niouth. 

Specimens were obtained in the Port Xenf River near Pocatello, at Snoqualmie Falls, 
and in a spring branch emptying into tile South Fork of the C a w  d’Alene River, near Ward- 
ner, Idaho. lye  liave also seen spccime~~s taken from Birch Creek, in western Idaho, by 
Merriam and Bailey. 

. 

The dorsal raries from VII or VIII, 16 to 18; tlie anal from 12 to  14. 

87. Cottus marginatus Bean. 
Six small specimens from Mill Creek a t  Walla Walla (the type locality of mai.ginatu8) 

agree with Bean’s description and diEcr from all other western specimens of Cottus which we 
have seen in  htrviug but three soft rays in the ventral [ins. So far a8 can be ascertained from 
our very immature specimens, marginatus strongly resembles pwplexus, with which it agrees 
in fin rays, naked skin, the incomplete lateral .line, and the absence of palatine teeth. C. 
perydexns hns constantly 4 soft rays in the ventral fins, and other differeqces may appear when 
compared with adult specimens. I n  our specimens of niavginalus, the anus varies in position, 
being sometinies iiearer base of caudal fin than enout, sometimes nearer snout. Twenty-two 
small specimens, collected by Bean and Woolman at Sand Point, Idaho, are for the prescnt 
referred to this species, though we are not certain that  this identification is correct. The 
ventrals seein to be I, 3, but tho body is more or less covered with prickles. 
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Fig. 2 AGOSIA UMATILLA,  sp nov. (Type.) Coll1ml)ia River, IJmntilln. Orego~l. 
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N O T E S  ON WILLIAMSON’S W H I T E F I S H  I N  BREEDING COLORS, FROM LITTLE 
SPOKANE RIVER, WASHINGTON, A N D  REMARKS O N  T H E  DISTRIBUTION O F  
T H E  SPECIES.  

[By Barton A. Bean, assistant ciirator, Dcpnrtmcut of FiRhes, U. S. N:itioiial Miiscum.] 

In  the fall of 1SO2, while 011 ail investigation of the stre:ms in eastern Washington 
with a view of locating a site for a fish-hatchery for the U. S. Fish Com~llissioii, the 
writer had the good fortuiic to secure a very fiue specimen of Coregoiius dl innwoni  
approa chiug the breediirg condition. 

As mill be seen in the acco~iipanying illustration (Plate 91) the tubercles on tlie 
scales a t  this time are very prominent, situated 011 the middle of the scales, milk-white 
in color, and forming horizontal lines along tlie body froin head to tail. About six- 
teen of theso lines can be counted between the back arid ventritl edge of the body. 
The tubercles shorn on the abdomen, but the color of that portion of the body aiid of 
the tubercles bejug similar, they are indistiiiot. 

Color: Dark 011 back, sides a lighter steel-gray, and under parts white; all fins 
tipped with black; caudal and adipose fins steel-blue. 

D. 14; A. 13; scales, 9-S3-10; pores iii lateral line, SO; head, 5; depth, 4; eye, 49; 
snout, 3. Gill-rakers short, about 12 below the angle. Mouth very small, the maxiIla, 
barely reaching vertical through front of eye. Dorsal fin highest in front, gradually 
graduated to last ray, which is less than one-half lerigtli of anterior rays. The greatest 
height of the dorsal slightly exceeds its length of base, wliicli equals the length of the 
ventral fins, being considerably less thau the leugth of the pectorals, but ex:ictly that 
of the anal fin. Caudal fin deeply forked. 1 

The specimeii here described and illustrated uieasures not quite 11 inches; i t  is 
a male and was takeii in Little Spokane River iiear Clark Springs, October 5, 1899. 

Another example, a little larger ( 126 inches), was obtained by MY. A. J. Wooliiian 
in t h e  Little Spokane, in September, lS92. The tubercIes 011 this speciiiwn are well 
preserved, those on the former having disappeared owing to esposure to tlie air and 
handling while being drawn. 

Mr. Woolmaii’s esample lias tlie following characters : D. 13; A. 13. Scales 10-80-10. 
Head, 5 ;  depth, 4. Adipose fin very long, the leiigtli of’ its b:tse being contained 24 
tiiues in tlie head’s length. Color as in the prweding. 

So far as we arc a m r e  the breeding whitefish, of any species, has not been here- 
tofore described in Anierica. 111 Fauue des Vertobres do la. Suisse, voluino v, Hist. 
Nat. des Poissoiis, GBnDve, 1590, Dr. Victor Fatio presents tlie following note on tho 
breeding colors of Coregoia us exiguus of Switzerlaiid : 

Adult malos diffcr from the females by a more slcnder body, larger head, stoutcr iriuzzle of snout, 
the greater developxuent o f  the paired fins, especially the pectorals, ri ld diiring tho brccding sua8011 
by a more intenso coloration, also by tho stroiiger a d  inom nunicrous elnidurinic buttoue, aud SONC- 

times by the more strongly arched scales on the lateral line. 

It is unfortunate that we f d e d  to secure foin:tle fish. Tlie whitefish were very 
abundaut h i  the Little Spokaue; large numbers were observed. They wero, however, 
exceedingly shy and difficult of capture, and our eflorta to net theiii were entirely 
ineff’ectual. . 



206 BULLETIN O F  THE UNITED STATES E'TSH COMMISSION. 

In most of the streams seined by Mr. Woolinail and the writer in western Montana, 
Idaho, aud Washington the young, parr-Inarlred whitefish was taken. These young 
fish mere obtained iu several quiet s t rems,  almost sluggish, so weak mas the current. 
In Spolrane ltiver at the city of Spokane large numbers of adult whitefish could be 
seen from the city bridges. They would lie or swim dose to the bottom, keeping in tlie 
shade of the bridges, and would bite a t  grasshoppers. The artificial fly seemed to llave 
no attraction for tlie fish. 

This whitefish grows to  a length of' 15 inches, has excellent flesh, and is by many 
confused Kith the grayling, Tliyi~icilltis. The Oolombia River chub, Jfylocl~eilus cuu- 
r ims  is often called The type of Coregonus zcilliumsoiai mas obtained in 
the Des Chutes ltiver, Oregon, aud described by Dr. Girard in the Proceedings of the 
Philadelphia Academy of Sciences in 1856, and again in 1858 in tlie Pacific Railroad 
Survey reports. Later recorded localities are : Willaiuette and Columbia rivers, 
Oregou ; the Coluinbia and its tributaries in Wasliington; Lake Tahoe, Trout Creek and 
Truckee River, California; laltes aiid streams of Idaho, Montana, Wyomiug, Colorado, 
:tiid Utah. The species ranges north into British America and eastward to the moun- 
tain tributaries of the Upper Missouri, sevcral of the localities given by Prof. Evermann 
being east of the Uoutiiiental Divide. 

ANNOTATED LIST O F  R E P T I L E S  AND BATRACHIANS. 

[Ily John Van Denbiirgh, student, Leland Stanford Junior University.] 

But few reptiles and batrachians were observed by members of the expedition, 
partly because 110 special eff'ort was macle to collect thein, and partly because they 
were not abuuclaut in most of the region traversed. Both lizards aucl siiakes seemed 
to be rare on the barren lava plains of the Snake River, where Seeloporus gruciosus, 
Phrynosoma Czouglussi, and Plbrynosoinu platyrhiws mere the only species seen. The 
case was different iu  the bottom lauds of lrhe Snake River below Shoshone Palls, Idaho. 
Here lizards were extremely abundant aiid in considerable variety. Species of Uta, 
Crotuplbytus, and Cne~nidopl~orus were as nauierously represented as ou the hot deserts 
of southern California. Two species of Sceloporzc's were also seen, but of these no 
specimens were secured. The richness of reptilian life OD the sandy floor of the valley 
coiitrasted strongly with the reverse coudition on the lava plains immediately bordering 
the valley and but a few hundred feet above it. 
1. Crotaphytus wislizenii Baird & Girnrd. Two fitll-gronrn specinions collected in the bottoni lauds 

of the Snalco River near Bliss, Idaho, August 8. With the exception of C w m i d o p h o m ~  tigvjs, 
this w w  the most abundant species observed. 

2 Uta stansburiana Baird & Girard. A singlo badly mutilated specimeu from Snake River bottoms, 
near Bliss, taken Angust 8. Tho species mas not rare, end was usually observed on rocks. 

3. Sceloporus graciosus Baird & Girard. Six 8peciniens from near Pocstello, Idaho, August 3; two 
specimens from near Idaho Falls, Idolio, August 5 ;  tlireo specimens from near Umatilla, Oreg., 
August 11. This species mas :~w:LJ's observed on the ground, and was seen both among the 
coarser basalt and on the finer ~iii ids atid gravels. 

The 
largest specimen, 68 min. long, was taken a t  Poc:~tello, Idaho, hugiist 4. Two otherspecime~~s 
mere captured: one on t!he Clenrw&tor ltiver, 7 miles above Lowiston, August 15; the other 
a t  Xorth Takima, \V:~sh., August 23. 

4. phvnosoma douglaseii (h11). This pygmy hornet1 toad 8eenied by no 1rie:~ns abnndent. 
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5. Phrynosoma platyrhinos Girarcl. One spcciiircn from Bliss, Idaho, August 8 ; tn-o-a iuale and 
a female-from the lava + b i n s  batween ShOShOlie and the Snaka 1?iver, August 7. In thb 
latter locality the species  vas abunciaiit. Tlie two specirnens there secured havc the series of 
enlarged gulars :ilmost obsolete, i t  beiug represented oil each side b y  two or tlircc scales slightly 
more pointed than the other gulars. The nuniber of feinoral pores is X in the male, 10 in  the 
female. 

6. Cneniidophorus tigris Uairtl SL Girard. The LLsand lizard" was the most abundant species in  
Suake River bottonis. This 
seerus not, to differ from Owen's valley specimens, and wo therefore follow I h .  Stejneger in 
the use of the above nume. 

Although the s i s  garter sn,zkos'brougIit in by the 
espedition show conuic1er:able color variation, they nnqnestioii:ibly represent n siugle species. 
l'lioy mere collected a t  tlie followiiig localities: 1 specimen, Snud Point, Itlaho, Ailgust 7;  '2 
specitneus, Clearmatcr River near Lowistoil, Itlnho, Angust 15; 1 slieciincn, Potlutch Creek 
m:ir .Juliautt:t, Idaho, Augiist 16; 1 specimen, Wardner, Idaho, August 18 ; 1 slxxiiiien, Umatilln, 
Oregon, August 23. 

8. Thamiiophis sirtalis parietalis (Sag). Oiie specimen of tliis varicty was obtained on the Little 
Spokme River xiear Spokane, in September, 1892, by Mr. A. .J. W~olmaii. 

9. Crotalus lucifer Baird & Girnrd. A siiiglc specimen taken on the Sii:ike River between Twiu 
Fslls and Shoshone Falls, Idaho. Tlie rattler is said t o  be not abundant in that  vicinity. 

10. Diemyctylue torosus (Esch). Two specimciis found in  Sl~ookuuichucli River neiir Chehalis, 
Wash., August 28. 

11. Bufo columbiensis Baircl SL Girarcl. One young specinieii, Umatillii, Or( gou, August 23, and 
one arlnlt, Pocatello, Idaho, August 3. 

12. Hyla regilla Baird ti Girard. 
13. Rana aurora Coird & Girarcl. 

14. Rana pretiosa Baird SL Girard. 

. 
The tympanum is fully scaled in one, oiily partially so in tho other. 

A siiigle specimen nws collected near Bliss, Idaho, Augiiht 8. 

7. Thamiiophis vagrans (13airtl & Girartl). 

Onc specimen, Chehalis, Wash., August 28. 
Fonr specimens from Skooknmchnck River near Clielialis, Wasli., 

August 28. 
Sewn specimens, Saiid Point, Idaho, August 7; 1 speoimeu, 

Penilleton, Oreg., August 12; 2 speeiuieiis, Colfas, Wash., August 17; 1 specimen, Littler 
Spokane River, Dart's Mill, Washington, August 18; 4 specimens, C w u r  cl'Alene, Idnho, 
August 21 ; 1 specimen, Post Creek, itfoutaiia, Septcniber 18,1892; 1 specimen, Thouipson Falls, 
Montana, September 19, 1892; 5 spccinieiis, Sand Poiiit, Idaho, Soptember 20, 1892; 7 speci- 
mens, Little Spokaiie River, Spokane, W:ie.li,, Soptealbur, 1892; 3 specimens, Clark Spring, 
Spokane, Wash., October 5,  1892. 

One spccimen of this handsome frog W ~ L S  secured in  the 
Uoise River, a t  Caldwell, Idaho, August 8. Tho collcctioii niado by Messrs. Bcau ant1 Wool- 
inan contains throe specimens from Post Crook, Jloiitana (Septeniber 18), and 0110 from Sand 
Point, Idaho (September 20). . 

15. Rana pipiens brachycephala (Copo). 
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SPOKANE FALLS, SPOKANE, WASHINGTON.  PART O F  THE U P P E R  FALLS. 
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MYERS FALLS, C O L V I L L E  RIVER. TOTAL DESCENT ABOUT 80 F E E T .  

L O W E R  K E T T L E  FALLS, C O L U M B I A  RIVER. , 



17.--NOTES ON FISHES COLLECTED 1N FLORIDA I N  1892. 

BY DR. JAMES A. I-IENSHALL. 

During the months of January, February, and March, 1S92, the writer was 
engaged in collecting a series of the salt-mater fishes of Florida for use in preparing 
the ovliibit of the U. S. Fish Commission at  the World's Columbian Exposition, 
Chicago, 1593. 

Most of the fishes were procured from the fishernieii at Tt~mpa mid Hey West. 
As i t  was intended to make gelati11 casts of those obtainecl, only adult examples 
were collected, comprising the larger forms, especially tliose Iriiown as food-fishes; 
consequently such sniall species as cyprinodonts, sardines, anchovies, silversides, etc., 
were not embraced i n  the collection. 

Each fish was taken fresh from the water, frozen in a refrigerator: :tiid then care- 
fully wrapped in soft, white paper, and sewed up in cheese cloth. Tliey were then 
packecl in ice and shipped to Washiiigton by oxpress, where they arrived in escelleut 
conclition. Those shipped from Key West were re-iced en route at Port Tampa, 

Casts were rnacte of most of the species, which \rere painted iii oil froni fresh 
exaiiiples or color sketches arid exhibited at  tho  World's Fail; where they wero very 
much atlniireil and presented so lifelike an appearance that most visitors mistook 
them for real fishes. 

Tlie fishing iu tlie viciiiity of Ti~mp:i is all dolie by ineaiis of haul seines on tho 
sandy beaches of the islands and bay8 of the mainland. The first pound net ou the 
west coast of F'loricla mas put in olvxution in Sarasota Bay cluring my visit, from 
which I secured mmy fine specinlens. 

The coralline foruation of the Florida keys and reefs renders the use of seiues 
and nets impossible, so that a11 of the marliet fishing a t  Key West is done with hook 
and line. Most of tlie fish are bottom fish, aiid are caught in the chsiinels between 
the Iieys, the fleet of small ainacks (known as <' siiiackees '7 going out every inoriiiiig 
a11d returning in the afternoon. The fish, consisting of grunts, snappers, groupers, 
porgies, etc., are brought to  market alive in the wells of the sinackees. Tlie principal 
'and favorite bait is the sea crawfish (Pcclimcrus sps.), but such sinall fry as pilchards, 
sardines, anchovies, etc., are also used. 

A fleet of larger smacks, mostly schooIier-rigged, engage in trolling along the 
keys and reefs for the larger surface-feeding fipes,  as liiiigfish, Spanisli mackerel, 
jacks, albicore, bonito, otc. Tlie troll used is usually a piece of bacon rind cut  in tlie 
semblance of a fish. The catch is takeii to lnarkct fresh, but not alive, as t h e  severe 
ordeal of being hooked and hauled iu while under si%il is usually suficieut to cause 
the death of the fish in a short time. Tliey we, therefore, rapped 011 tlie liead mid 
killed outright as soon as they are brought aboard. 

a09 F. C. B. 1801-14 
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The follomiiig list of 131 species comprises the collection under consideretion. As 
their specific characterizations are published elsewhere, the aniiotations are from an 
economic standpoint eutirely, i t  being the intention to give only such information AS 

relates to their habitat, abundance, size, habits, and their comparative value as food- 
fishes. The vernacular names given are those used by the fishermen. 

SPHYRNIDZE. 

1. Sphyrna tiburo (Linn.). Boniaet-head Shark. This curious shark is common about the Florida 
It is of 

I obtained several small exalnples about 3 feet long a t  Tampa and 
keys and a t  the passes and inlets of both coasts. 
no economic importance. 
Key West. 

It grows to  about G feet i n  length. 

PRISTIDIDKI. 

2. Pristis pectinatus Latham. Satofieh. Common 011 both coasts of Florida in  the bays and along 
the kcys. No use is made of it except tha t  i ts  saw is pre- 
served and sold as a curiosity. I t  is viviparous, the young being some 2 feet in length when 
born. It does considerable damage to turtle nets and other set uets by becoming entangled 5 
the meshes, slid is capable of inflicting severe wouiids with its saw, if interfcred with. OU 
this account it is always killed by the fishermen when captured; but  the prevalentstories of 
the books alleging that  tho sawfish uses i ts  saw as an offensive weapon in  prociiriug food by 
cutting, slashing, aud tearing other fishes must be taken cum grana ealis. I have seen hundreds 
of sawfishes, big and little, eugaged iu procuring food by raking the sand of t!e bottom, but I 
hnro never observed them usiug the saw to disable other fishes. The charactcr of ita minute 
teeth indicates that  its food consists of‘ small organisms. It is a bottom feeder, like all of the 
rays. I obtaiued a speciineu 8 feet in  length a t  Tampa. 

It grows to  s length of 20 feet. 

. 

RHINO BATIDKI, 

3. Rhinobatus lentiginoeus Garmau. E’leclric-fish. Not uncommon about the Florida keys. It 
grows t o  several feet it,  length. It is called the “electric fish ” by the fishermen, who ascribe 
to i t  considerable elcctric powers. I h i led  to seciiro a living specirncii in  order to  tcHt the 
matter, though I obtained several adult examples about 2 feet long a t  Key West and one 
at  ‘rampa. 

DASYATIDKI. 

4. Pteroplatea maclura (Le Sueur). Bntter$y Ray.  Common in the bays of t h o  west const. It is of 
110 ecoriouiic importance. I obtained several specimens a foot or two in diametcr in Sarasota 
Bay. 

5. Dasyatis centrura (Mitchill). Sl inga~ee .  Common i n  tho bars  of both coasts. The fishermen 
dread the largcst ones, as its ‘ I  stiiig” (serrated spine) is sopposcd to  be poisonous. A t  d l  
events i t  is capable of causing a very serioiis mound. I procured several exsmples a t  Tampib 
and one iu Sarasota Bay tha t  measurcd G feet across the pectorals. 

6. .Dasyatis sayi (Le Sueur). Not uricornmon about tlio southern keys and the inlets 
of tho coasts. The sting- 
rays are not utilized in any way in Florida. 

Common in the bays aiid lagoons of both coasts, often 
running up the Htreams to frcsh water. I obtained several small ones in  T’ampa and Sarasota 

Stingaree. 
I ob tained one at Mullet Key, near tho entrance to  Tampa Bay. 

7. nasyatis sabina (Le Sueur). Stingaree. 

bays. 
MYLIOBATIDKI. - 

8. Stoasodon narinari (Euphrasen). JWp Rag. Not uncommon on the west coast. It is a W Y  
handsome ray, beiug dark brown and thickly covered with whitc spots a half inch to an inch 
in diameter. The long tail is preserved as a curiosity. I procured it fine example, some 4 
feet in diameter, from Sarasota Bay. 
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SILURIDiE. 

9. Galeichthys felis (Linn.). CufJislr: Abundant everywhere along the coasts, in tho bays and 
streams, and is everywliere considered II nuisance. It spawns i i i  minmer. I ts  eggs aro as 
large as cherrics, and are incubated in the mouth and throat of the  male. Speciiuens from 

G‘u1$81~. Not nearly so coiurnoii as tho preceding spocies, being 
more of a deep-water fish.  lie sea-catfishes are not used for 
food in Florida, being universally despised mid detested where so inany better fishes abound. 

. Tampa. 
10. iElurichthys mariiius (itfitchill). 

Specimcns from ~ < e y  West. 

ALBULIDiE. 

11. Albula vulpes (Linn.). Bone$df. Couimon along tho southern keys, and a t  the passes and inlets 
It is a graceful, silvery l i ~ h ,  shuttlo-shaped, and quite a good food-fish, though 

It is, moreover, a good game-fish, readily taking the fly or bait, and gives the angler 
Spechelie 

of the coasts. 
boiiy. 
more sport, for its size, than any of tho marine fishes. 
from Key West and Tanipa. 

It grows to  2 feet in length. 

ELOPIDiE. 

12. Elops saurus Linn. Ten-powtder. Not quite so commoii as the bonefish, mhicli i t  resembles in 
general conformation, color, and size. Exa~uples obtained 
at Key West and Tampa. 

Turpon, Comn~ou on both coasts, in tho bays aud 
lagoons, especially in  simmor, tho smaller olles, of from 5 t o  40 pounds, ascending the strenms. 
It is a noble, handsonio fish with very largo scalcs, revclubling frosted silver, which, on account 
of their sizo and brilliancy, aro preserved as curiosities. It grows to an iriimense size-some 
200 pounds. It is not a food-fish, its flesh being coarse a i d  stringy and of tho color of veal. 
It breeds in Cuba, ant1 is supposed to breed in Floricla. bnt in a l l  of my collecting, with 
fine-meshed seines, I have iierer seen one less than D foot hi length. It is very fond of the 
snn-light, and willlie uiider tho innugroves for hoiirs, perfectly motioi~less, basking in tho siiii. 
A t  other times they disport themselves on tho snrfaco of deeper water, in scliools, like por- 
poises. I t  is universally called “ tar-pon’,” in  both singular tint1 plurnl, by the native fishermen. 

The tarpon, owing to  its great size aut1 its habit of ooiitiiiually leaping from tho water 
when hooked, has bocorue anotcd ga~iie-iish, and is iuuch songlit after by h’orthcrii anglers, mho 
congregate niostly about the lower par t  of Cliarlotto IIarbor, near Puilta R:LSS:I, and a t  Fort 
Myers, 20 iiiiles above, on tho Caloosahatchee River. Tho hrgcst  osaiuples 80  far talieii oil tho 
rod  of tho aiigler woiglied, respectively, 1% and 20; pouii(ls, tho latter beiiig talien by Mrs. 
George ‘1’. Stagg, of Iieiitncky, tho former by Mr. MeGregor, of New York. Tho skins of these 
two film specimens, ha! iiig beon prepared slid mounted, were exhibited at the \T’orld’s Coluni- 
biau Exposition, whero they coiiimaiiiled the woniler nud ndinirntion of all, especially of the 
foreign visilors. The tarpon is taken by the natives of Florida by IIIO:~IIS of tho fish spear or 
( 6  grains” (in the tiso of which they are very expert) when i t  is bimlciiig in tho suu iii shallow 
water. 1 obtained a very fino specimen, 6 )  feet long aud weighing 1% pounds, in Sariisota 
Bay, though at the timu of m y  visit the  water unusually cold and tarpon cousoqnentlg 
vcry scarce. 

It is of 110 ecouomio iniportauce. 

13. Megalops thrissoides (Bloch 65 Schneider). 

‘ 

. 

CLUPEIDiE. 

14. Alosa sapidissima (Wilson). 

15.  Brevoortia tyraniius (Latrobe). 

ShutE. I saw this fine food-fish in  January a t  Jaclcsouvillo and &t. 
Augustine, i t  having boon talcou in the St .  .Johns 12ivor. They wero mostly of siriall size. 

I obtained a number of‘ exnniples of the menhaden 
a t  ‘rampa (where it is calloil “herriiig”), which I believe is the first iustnnce of itP being 
collccted on tho G u l f  coast by auy n:Lturalist. It is, however, Iniowii from’tlie nionth of tho 
St. Jolins River on the Atlantio coast. The sonthorn form, I3. putvonus Goode, is eomi~ioi~ in 
tho Gulf. 

He~ri t tg .  
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SYNODONTIDE. 

16. Synodus fcetens (Linn.). Lizard-fish. Commou on both coasts aucl along the keys iu sandy Eitua- 
I obtained specnneus tit, Key tions. Grows t o  a foot or more iu length. Not used as food. 

’ West an3  Tampa. 
MURiENIDE.  

17. Gymnothorax funebris Ranzani. Gvcelh Noray .  Not uncommon about the Florida keys. It 
grows to  6 or 8 feet in  length, is very strong and vigorous, and as active aiid slippery as an 
eel. It is mucli drcadcd by the fishermen wlien caught on their lines, being w r y  ferocious 
aud combative. It has beon known t o  drive a man over1)oard to  escape its terrible teeth, 
its bite being believed to  be poisonous. It is never eaten. Its beautiful bright greell 
coloration resides i n  the slime with which it is covered, an I which disappears when this 
is rcmoveil, leaving the skin of a muddy, brownish-black color. I obtaiucd three specimens 
at Key West, each some 5 feet in length, one of which mas caught with hook and line from 
the wharf. 

Rather common aloug the Florida keys. 
Does not grow so large a d  the green moray, and is not held in  such common detestation, pcrhaps 
owing to  i ts  beautiful coloration, mhich, while varyiug somewhat in different specimens, is 
always pretty in the variegated spots, reticulations, and markings. I obtained several examples 
a t  Key West, from 2 to  3 feet in length. 

18. Gymnothorax moringa (Cuvier). Speckled Noray. 

SCOMBERESOCIDE. 

19. Tylosurus raphidoma (Ranzani). Hound. Common along th- keys and reef8. Grows to a length 
from Its habit of runniug in uchools and 

It is larger tlian the other species of tho genus, and, 
Speciineiis €ram Key 

Very commou along the coasts and keys in  school^. 

Abundant about Kcy West aud along tho coasts, 
It reaches a iength of 15 to  18 inches, and is a fair food-fish, though no 

The other spccies of “half-beaks” are also abundant, and d l  

of 3 or 4 fcet. 
leaping along the surface of the  w:iter. 
like the others, is a fair food-fish, though seldoni utilized in Florida, 
west. 

Grows to  2 feet in length. 

running in schools. 
use is madc of i t  in Florida. 
are called 

It, obtaius the name of 

20. Tylosurus notatus (Poey). 

21. Hemirhamphus balao Lo Sueur. 

Needle-fisk. 
Specimens from Key West and Tampa. 

&dlykoo. 

I)allyhoo ,’ by the fiuhermeu. Specimeus from Key West. 

SYNGNATHIDE.  

22. Hippocampus hudaonius Do Kay. Sea Horse. 
i n  grassy situations. Grot\% to  longtli of G or  7 inches. 
a t  Tampa. Rings, 11 + 32. Dorsal fin with 18 rays, covering 34 riugs. . 

Common in the shallow bays of the west coast 
I procurcd several large cvaniples 

MUGILIDE. 

23. Mugil cephalus Linn:i?us. ilfullel. Very abundaiit on all shoros of Florida. I obtairrcd some fine 
large specirneiis at Tampa, whence large quautitieu are shipped on ice during the winter, 
priueipallg t o  tho Southern States. In Florida i t  is esteemed> cry highly iu the autumn,when 
in roe, and all thiiigs cousidered is the most ittiportalit food-fish of the State. At the fishing 
ranclies of the west coast i t  is cure 1 aud salted in the fall and early winter, and shipped to  
1Cey West and CUlJa. It reaches a weight of several pounds, nnd spawns principally h 
November. I liave ofteu watchod them coming in the passes and inlets 011 the flood tido, feed- 
ing along the shore like droves of hogs. Tliey ixiove 
slowly along, nevcr stopping, talring a mouthful of sand from the  sharply cut  banks of the 
inleta, aud blowing i t  out again, retaining the  iiiinute organisms containell toherein. They 
also feed about the sand banks and mud flats of the bags aud strealus. 

Not ncarly so coiiiuiou as the preceding 
species, It sp:iwns somewhat later in tho seasou than the 
cor--mon mullet, and is its equal if xiot its superior as a food-fish. 

Their uiauncr of fceding is peculiar. 

24. Mugil curema Cuvier & Valenciennes. Silwr Mullet. 
frequents deeper water. 

Spcciuieus from Tampa. 
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25. Mugil trichodoii Pooy. Fniitail Luifllrt. Coiumou about I<ey West, being more of a salt-water 
than a bmclrish-mater species. It is smaller thnn.eitlicr of the proceding species, reaching n 
length of about 12 inches, bu t  is iuore robust, aiiil with a broader, fan-like caudal fin, Also 
a good food-fish. Examples from Key West. 

SPHYRLENIDLE. 

26. 

27. 

Sphyrana guaguanche Cuvier & Valenciennes. Sentzef. Not coimnoii, and is found in  cleeper 
water than tho S. picrida, and is a lunch snialler species. The coloration is also quite different, 
haviiig dnrlr blotches or pntches along the 1:iterel line. Esaruples from Key West. 

SphyrEna picuda 1310~11 & Schueidur. Barrncirda. Abuudant along tho keys. It reaches a 
length of G or 7 feet, and is avory fierce, vorncious fish, of pilie-lilio habits. I t  is esteerued ns 
a good food-Ash n t  Key West. It is usnally “grninetl” in  the shallow bays by the fishermen. 
I have seen them fully 6 feet in length in s ~ c h  situations. Several specimens from Key West. 

ECHENEIDIDA:. 

28. Echeneis naucrates Linnzus. SrcckJ8lr. Common cvoryn~herc in Floridn. Nearly every shark 
or ray when c:tught has from 0110 to ;L half dozen :Ltt:whetl. The host snRersno incoiivcnience 
whatever from this cnrioiis lisli, which iintls abnntlnnt foot1 in tho crnnibs from the shnrlc’s 
table, mliethor from fragmcnts ciit off by tlie shark’s teeth while fcctliiig or mliou ojcctcd 
from nn overcharged stomach. It ofteu :ittachcs it@ to the bottoin of vessels, when it is 
oasily c;bught with hoolc and line, i t  boiiig w r y  voracious. It has no iiiorc especial foiiclness 
or affinity for sharks or other Imgo IisLos than for the kcel of a boat; it is merely a matter of 
conveuieuce. Spcwmons wcro procured a t  
Key West. 

I lrnow nothing of its qnnlities as a food-fish. 

ELACATIDKI. 

29. Blacate Canada (Linn.). Cobia. Not eomiiion abont the keys or 011 the west coast. I t  is a very 
I obtained B fino example nt fierco ant1 rapacions fish. It is not used for food iu Florida. 

I<ey West about 5 feet long. It is called ‘‘ cobi-0’” by the fishermen. 

XIPHIIDB. 

30. Ietiophorus americanus Cuvier & Valencieiines. SpikeJslr. Rnru. I obtained a fino specimen 
Tho iniineiiso dorsal fin foltls like a fau :rut1 is received 

Coloration was bluifili ltrowu, with very dark round spots on 
The fishermen cnl1,it ‘ I  pilrciish” ant1 ‘( spilretish,” from tho resemblance of the 

sword” to a pike. They also afflrm tho prevalent idea, that the dorsal fin is used ns a mil. 

a t  Key West about 8 feet in length. 
in a groove along the dorsum. 
dorsal fin. 

SCOMBRIDX. 

31. Soomberomorue maculatue (Mitchill). Spanish 2Jackcrrl. Abiindant ill the spring aloiig the 
kegs and coast, swimming in scho,ols nc the surface. Tu the bays i t  is nsually accompanied by 
schools of sea trout (C!/no~cioii acbulosite),  feediug on the small fry of pilchards, anchovies, 
silversides, etc. It is one of the best food-fishes, and iirnny from 
Florida now find their way $0 the  New Yorlc markeh. I sav a Cnpe Auii schooner engaged 
in taking Spanibh maclcercl with seine boat aud in:bclrerel pnrso seine. It is one of tlio most 
gracefiil nud typicnl fishes, and mithnl is a good game-fish, taking tho fly or bait :it the  surface 
very readily and greedily, nncl when hoolreil gives considernblo sport to tlia angler. It grows 
to  a leugth of 2 feet. 

Common nloilg the keys nntl reefs, whereit istaken 
by tho fishcrmoii by trolling froin the fishing smacks under mil. I t  is esteemed as the best 
food-ficrh taken to  Key West. It runs ueuallg froin 8 to  10 pounds, but occnsionally reaches 
40 pouuds i n  weight and 5 feet in length. The ontiro cutch is consnined at Key West, escept 
a few tha t  are shipped ou ice to  Havnn:~. A few are now findiug tlieir way to oastcrn markets, 
whoro the fish will in  time become tlescrvedlg popnlrir. I obtaiued specinlens at I<ey --est, 
whore i t  was brought in siich quantities at ( J U ~  time that  a 10-pound fish sold for 16 cents. 

It spawns in the spring. 

Specimens mere obtained at Key West and Tampa. 
32, Scomberomorus cavalla (Cuvier). Kittgfi8h. 
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33. Scomberomorus regalis (Bloch). Spotted King$dr; Cero. Not common. Occasionally brought 
in bythe  smacks with tlie 8. cavalla, and is more frequently called “kingfish” t l im ‘:cero.” 
It grows to  nearly thesaine size, and is equally valuedas a food-fish. I obtaiued two specimens 
a t  Key Wcst, and saw but few more out of hundredsof thecommon kingfish (8. caralla). 

Boiti lo.  Not iiucommon along the lieys an4 reefs. Soinetimes taken by the 
kingfishermen on their trolling lines. Is  is a fair food-fish, but  is not much estecmcd a t  Key 
West, the meat being darlc aiid wit11 a pungent flavor. It grows to  15 or 20 pounds occasion- 
ally. It is readily known by the oblique stripcs along the sides. Specimens from Key West. 

35. Euthynnus alliteratus (Rafinesqae). Oceatr Bosito. Not common. Is taken on tlie trolling lines 
of the kingfishermen occasionally. It is not favorably considered as a food-fish and is seldom 
brought to  marlcct. It is casily distinguished from the preceding “bonito,” by its stripes 
being horizoutal or longituiliunl. It is one of the largo species of fishes, reaohiiig 30 to  50 
pouiids occasionally. 

34. Sarda sarda (Blocli). 

Examplc from Key West. 

CARANGID=. 

36. Caranx bartholomaei Cuvier & Valenciennes. I7eZZoto Jack. Not common. Ocpasionallg taken 
by the fishermen of Key West. Color oliraceous with golden or broiize reflections and yellow 
lins, hence “yellow jack.” It is o m  of the prettiest “jacks,” though of small size. Probably 
a fair pau-fish. Speciniens obtained at Key West. 

37. Caraiix chrysos (Mitchill). Runiier. Common along the keys. Taken with liook and line by 
boys from tlie wharves of Key West frequently. It is the best of the “jacks” as a food-fish, 
as i t  is the most graceful h shape aut1 appearance. It is also the most “silvcry ” of the jacks, 
the others liaving a more or less golden or bronze shcen. It is milch esteemed at Key West. 
Examples from Key West. 

38. Caranx l a t u s  Agassiz. Horse-e#c Jack. Commoii. Often taken from the wharves of Key West 
by boys. Not much considered as a food-fish. Called 
‘ I  horse-eye,” owing to  its peculiarly large, adipose eyelid. 

Juclc; Cacalla. Common in the chal~uels about the keys and a t  the 
iulets and passes of both coasts. It grows t o  a large nize, 
reaching sometinics 26 or 30 pouncls and 3 or 4 feet in  length. I t  is a tolerably fair food-fish, 
not thought much of in Florida, but is shipped t o  so11ie oxtent from Tampa with mullet, redfish, 
sea trout, etc. I t i s  a Biic game-fish, being strong and vigorous 011 tho hook, and takes the fly 
or a troll, or even a bit of whitc rag, quite readily. Ex:~mples froin Tanipa aud Key West. 

il’ot vcry comiiioii. It is usually found in deep water, where 
it floats 0x1 i ts  side a t  the surface, basking in tho sunshine, from which habit i t  derives the 
name of “sunfish.” Coloration brilliantly silvery. 
Examples from Kcy West. 

41. Seleiie vomer (Liun.). d l b O ) I . j S h .  Not uncommon. This well-known and curious species is said 
to  be a good food-fish, but there is vcry little of it, being so thin or compressed. It is pressed, 
dried, and preserved as a curio. Adult specimens 
wore obtaincd at Key West a i d  Tampa. 

Posipaim. Comiiion along tho keys and inlets of both coast% 
The most estoemcd of all the food-fisher, of Florida, aucl is, undoubtedly, the best that  swims. 
It finds a ready sale a t  good prices, most of tlie catch iu the winter, however, being consumed 
a t  the hotels of Florida. It g:ows to a pound or two in weight, aiid is mostly taken by liaul 
seines on tho outside beachcs of the  keys of llie west coast a t  flood tide, where it is found 
fecding on beach fleas and the little Specimens obtained at 

43. Trachinotus rhodopus Gill. I’ernrit. Xot iiiicommon along tho keys and the west coast. This 
is the largest of our pompanos. It is not csteemcd as a food-fish, though the  smaller oucs 
homotimes have the dark borders of the dorsal and caudal fins clipped by nuscrupulous 
clealers and are sold with the “pompano” as the sinion-purc, original Jacobs. The ‘rperlnit” 
grows to a large size, 25 or  30 pounds. Examples were obtained a t  Tampa and Key West. 

44. Trachinotus glaucus (Blocli). Old Jr‘ife. Xot vcry commou. Found about the Florida Keys. 
The “Old  Wifc” ranks with the : ‘prni i t”  as a food-fish, though i t  is of small size, the 
smallest of the pompanos. It is a pretty fisli, silvery, with sororal rertical dark bars on its 
sides, being the only pompano with distinct markings. Examples from Key West. 

Grows to  about a foot in length. 
Examples from Key West. 

39. Caranx hippos (Linn.). 
It is tho “jack” psi. excellence. 

40. Caranx crinitus (Mitchill). Srcit$sk. 

I know nothing of its food qualities. 

Grows to  a foot in length occasionally. 

42. Trachinotus carolinus (Linn.). 

pompano-shell ” molluslts. 
‘rampa and I C C ~  west. 
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45. Seriola dumerili (Risso). Ahticove. Not common. Occasionally taken by fishermen when 

trolling for lcingfisli along tho I~710rida keys. Said to be a fair food-fish, brit not utilized a t  
Key West. Grows to  50 pounds or niore. 

Amber Jack. Not common along the keys and reefs, 
where it is taken by Itingfishermcn, trolling. It is a tolerably fair food-fish aiid grows vcry 
Isrge, 75 pounds or more. 

Lcalker Jack. .Common a t  Key Wcst, where i t  is 
caught from tho mharves by boys with IiooIr and linc. Tho smallest of tho  iijaclrs.” It is 
a pretty, graccful, and livcly fish, but  of 110 irnportancc uconomically. The n:me “1c:ithcr 
jacket” has somehow crept into tliu books as tho name of this fish, but i t  is iiuvcr callcd so in  
Florida; that  name is sometimes applied to  species of BaZfstkZm, bnt 0. BUZLTtC8 is always 
“leather jack.” Specimens from Key West. 

One specimeu from Key West,. 
46. Seriola lalandi Curicr & Valcncicnnes. 

Examples sccured at Key West. 
47. Oligoplites saurus (Moth & Schnoider). 

POMATOMIDB. 

48. Pomatomus saltatrix (Linn.). I3lucjisik. Not common oil tho most coabt, but rathcr common on 
the east coast of Florida. It is shipped to  a Iimitcd oxtent from Tnnipa during t h o  wintcr, 
and finds a ready sale, as i t  is considerod a fine food-fish. It is of liucr flavor in Florida than 
in  northern watcrs. Specimens from Tampa. 

CORYPHZENIDB. 

49. Coryphana hippurus Linn. DoZpl&t. Not uncommon along tlie reefs of Florida. I sccurcd 
several fine examples a t  Key West, but  at a time whcn tho supply of icc was exhausted for a 
few days, in consequence of which thcy rcached Washington too soft for molding. 

HOLOCENTRIDB. 

50. Holocentrus ascensionis (Osbeck). ~ ! 3 p ~ h d - $ 8 h .  Not common. Occasionally taken along 
It is II 

Several 
the  keys. 
very handsome fish, being bright crimson, with brilliant silvcr stripes along the sides. 
examples obtained at Key West. 

It is a good food-fish, but not plentiful enough to  be of any iuiporta~ice. 

CENTROPOMIDZ. 

S~took;  Itooallia. 51. Centropomus undecimalis (Bloch). Common in bays and cstuarics of both 
coasts and asaending streams. A voracious fish, growing to  a weight of 25 or 30 pounds. A 
fairly good table fish, but  is not hold in much ostecm in Florida. Unloss skinned, it is apt  to  
have a soapy or slimy taste. It is i i  good gamc4sh, readily taking a gaudy ily, troll, or 
natural bait, and is a vigorous fighter mlien hooltod. Coloration bright silvery, greenish on 
dorsum, with a broad black stripe along the  laterel liuo. Examples from Tampa. 

SERRANIDZE. 

52. Centropristis striatus (Linn.). BhCkj8lk. Rare on the  west coast, but not uncommon on the 
east coast, of Florida. I sccured two specimens a t  ‘Pampa, mherc i t  is occasionally brought by 
tho fishermen. 

53. Diplectrum formosum (Linn.). SaibdjeW. Common about the southern Icoys. A pretty little 
pan-fish of good qiiality, but too small to  be sought after. 

54. Promicrops guttatus (Lmn.). Spotted Jezcjidl. Common dong thc Florida Ircys. Grows to an 
enormous size, reerhing, i t  i s  said, 500 ponnds. An omellent food-fish, and onc much astcomed 
at Kcy West, wliero it is sold in steaks, which are fried hi battcr. Usually brought t o  market 
weighing from 20 to  150 pounds. I had not seen this “jowfish ” bcforc, my forrncr experience 
being confinecl to tho blnclc jewfish (E.  ni(lvitu8). A t  IEey West I saw some twenty ouam1des, 
ranging from 20 to  200 pouuds, and shippcd two to Wsshington of GO and 100 pounds, 
rcspcc Lively. 

Cotnmorl along the Florida lroys, and considered a good 
food-fish. It is talrcn by trolliitg aloiig the keys and by bait fishing on the snapper banks. 
It averages about G pounds, often reaching 10. 

Exaui1,les from ]<cy West. 

55. Mycteroperca falcata (Poey). Scavtp. 

Specimens from Key West. 
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56. Mycteroperca microlepis (Gooilo & Bean). Gag.  Common along tho Florida keys and not 
uncommon on west coast. Taken by trolling, also by bait fishing on the ‘ I  bniiks.” It is il fair 
food-fish, averaging 6 or 8 pounds, sometimes reaching 25 or 30. Tlic “ gag’’ and “scamp,” and 
all of tho ‘‘ groupers ” are skinned usually when dressed for cooking; not skinned like a n  eel 
or catfish, but  “pared,” like n, potato, mitli a vcry sharp knife. 

57. Mycteroperca bonaci (Poey). BZack Gi-ouper. Comrnou nloiig the Florida keys and rocky places 
on tho coast. Taken by trolling or still fishing. A fzir food-fish, averaging 12 or 15 po~inds, 
but reaching a weight of 40. It is a gamy, liard-pulling fish on the  hook, and is a favorite with 
the still-fishing” angler. The “groupers” all spawn in spring. I obtained speoiinens at 
Key West. 

Bock$ah. The var. ?‘enenO8a is not iineoiiiiiioii about the 
southern keys. Said t,o bo n fair 
food-fish, and is certainly a handsome one, i ts  colors being quite variegnted. 

Very couiniou about Key West and 
on the banks. One of the principal food-fishes. Takcu bytrolling or still fishing. A ganix, 
vigorous fish, averaging G or 8 pouii~ls, but  grows t o  20 or inore. 

Xc~ssarc Crorq?er. Not uncomnion nbont the Bouthcrn keys, and is 
considered an excellent food-fish. It averages 18 t o  24 inches in lcngtli and G or 8 pounds in  
weight, sometimes reaeliing 20 pounds. It is :L hnndsoniely marked fish, ani1 fintls n very 
ready sale i n  the market. Example from Key Wcst. 

61. Epinephelus catus (Cuvier & Valenciennes). Xed  B i t i d .  A’ot uncommon a t  Key West. A very 
handsome species, of be:tutifiil coloration, andsaid to be a good food-fish, though small, seldotu 
reaching a foot in length or much inoro than a pound in  weight. Taken by still fishing in the 
channels. Examples from Key West. 

62. Epinephelus adscensionis (Osbeclc). Rock Hid. Not iinconimou about Iiey Wcst, Is unxch 
esteemed as a food-fish, though not a t  all plentiful. It is a bealttiful fish, profusely covercrl 
with large red spots. It averages a pound or two in  weight, and is talrcn in tlie channels by 
still fishing. 

63. Epinephelus flavolimbatue Pooy. l’ollozu-jiiziied C+roiqicr. Kot eomiuou. One specimen from 
Key West. The 
coloration is very gay. 

64. Bodianus cruentatue (LacBpixle). Coice,i/. Not uiicomnion about the southern keys and reefs. A 
small bu t  beautiful species, and niuch esteeuicd as a food-fibh. It rarely cxcee& a potinil in 
weight or 10 inches in length. Lovesrocky situations,lik? the “Coney” of Holy Writ, whale 
i t  is taken by still fishing. 

65. Bodianus fulvus (Linn.). Nigger-$sW. Not uiicoininon a t  Key West. A very gaily-colored 
pan-fisli, though not very plontiful. There seen1 to  bo scvcral varieties, of which the  brown 
(piknCtUfU8) is the commonest, and of which examples were obtained a t  Key West. 

66. Rypticus bistripinnis (Mitchill). Soapjish. Not common. I caught one small example with 
hook and line from the steamer wharf, which answered fairly well to the description of this 
species. The coloration was chestnnt-brown, with whitish stellate spots. Fins all a beautiful, I 

intense ultramarine blue. 

Esamples from Key West. 

58. Mycteroperca veiienosa (Linn.). 
It iiverages 5 to  7 pounds, reaching 13 pounds occasionally. 

59. Epinephelus morio (Cuvier &Valenciennes). Xed G r o u p r .  

Specimens from Key Itrest,. 
60. Epinephelus striatus (Bloch). 

Specimens froni Kay West. 

Afair food-fish, averaging G pounds, but said to  reach 15 pounds in  weight. 

Specimen G inches long. 

PRIACANTHIDZL 

67. Priacanthus catalufa Poey. G/us8-eye ,Snappr. Not coiun~on. I obtaiiied but one speeinien of 
I liiio\v nothiug of its food this beautiful species a t  Key West, where it is iiot ofteu scen. 

qualities. Coloration brilliantly scarlet. Eye very large, half as loiig as head. 

LOBOTIDZ. 

68. Lobotes surinamensis (Bloch). Black Snapper. Xot coninton. I bcenretl a large specirncn a t  
Tampa, where it is known as “black snapper," 

SPARIDX. 

69. Lutjanus caxis (Bloch c6  Sohiteider). SclkoolnLaatcr*. Not uncoIunioii a t  Kay West. A fair food- , 

fish, growing to  about a foot in length and a pcund or two in  weight. 
West. 

Examples from Key 
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70. Lutjanus jocu (Bloc11 & Scliueider). Dog Snapper. Not nncoiuinoii a t  Key West, where I obtainedi 

specimens. A pretty fair food-fish, growing somemhat larger than tho preceding species. 
Both are haidsonic fishes. 

Abundant along Florida keys and islanils on both 
coasts, especi:dly wliero tlie mangrovo abounds, aud on this nccoiint nfteu called “mangrove 
snapper.” I t  is a frrir food-fish, rarely exceeiliug :I foot i n  longtli or 2 pounds in  wcight. It is 
a fino game-fish with light tavlcle, rising well to the :rrtilicial fly :ind taking bait rcailily. I t  
is, however, very shy, and innst bo fishoil for cantiously and warily. 

72. Lutjaiius synagris (Linu.). Latie Strappet-. Abulid:ait a t  Key West, aiid ono of tlie comiuon 
pan-fishes sold in market. It is much esteemed. Does not often exceed G inelies in leugtb ai111 
seldom reaclies n pounil in woiglit. A beautiful littlo fish, tho smallust of the “snappers.” 

73.’ Lutjanus blackfordii Goodo & fiean. Red Stzapper. Abnudtuit on tho b?rilrs.” This well- 
lrnowu dinner fish is now shipped a11 over tho couiitry in the minter aiid spring from Tampa 
and Pensacola. It reaches 20 pounds in  weight alii1 is a fairly good food-fish, bearing trans- 
portatiou well, being hard and firm of llesli. 

74. Lutjanus analia (Cnvier LO. Valenciennes). Xtitton-Jslr. .ibnudaut a t  Key West. h footl-Ash 
of good sizc :rnd fair qnality, and sells well i n  tho niarlret. I t  reaclics n longtli of 3 feet or 
more and overages G or 8 pounds, though sonietiiues weigliing 30. Fiue examples from Key 
Wcst. 

75. Ocyurus chrysurus (Bloch). PeZZoru.taiZ. Abundau t :ilong southern keys. A rery common 
and esteemed pu-fish a t  ICoy West. A very pretty and moll-marlroil species; seldom grows 
to exceod a foot in length or a pouutl in wciglit. 

Pig-$sh. Very coinuion on west coast :mcl not uncommon 
at Key Wcst. A good pan-fish, though l int  utilized owing to its small size, its average length 
being G inches. Specimens from Key West. 

77. Anisotremus virginicus (Linn.). Pork-$slt. Common a t  Key West. A himdsonie aiicl beanti- 
fully niarkod species and a good pan-fish, sometimes reaching :I pountl or two in weight, 
though usually of about half a pound. 

78. H~emulon rimator Jordan & Swain. Tom Tate. Connnoii a t  Key West, though uot innch 
esteemed, being tlie amidlest of the “grunts.” rarely reaching D half-pound in weight, but x 
pretty little fish. Emmples €rani Key West. 

79. Haemulon flavolineatum (Desmarest). I”l.ettclt G?wi t .  One of the smaller “grunts,” but not 
common a t  Key West, where it is occasionally sold with the commoner forms. Specimen from 
Key \vest. 

Grunt .  Very abundinit a t  Key West, where i t  is the favorite 
t~nd staplo breakfast fish, being sold in bunches of half x dozen for from 5 to  10 cents a bunch. 
It is related of an old aud wealthy citizen of 1 h y  West that  wliilo sqjourning for a tinio 
a t  a fushiouable New York hotel, aud Fvliere he was living on the fat of the land, that  
his Constant and only regret mns that  he could not procure ‘‘ fried griints” for his breakfast. 
Incleed, many of t,he inhabitants of Key West live almost exclusively upon I ‘  grunts,” seldoui 
eating meat of any kind, except when occasionally they indulge i n  turtle-stealr. Th6 
common grunt seldom exceeds a pound in weight, usually being of half that  size, or evon less, 
as found in the market. It is sometimes called “MOW grunt,” tlie H. seito‘ics being thought by 
some to be the male ant1 called ( 1  boar grunt.” The ‘( grunt”  is also found a t  rocky places on 
tho west coast, though not in abundauco. * Exnmples from Key West. 

Coininon a t  Key West, thong11 mncli loss so than the 
R. piamlcri, with which it is sold in tho ni:irket. It is’ tho handsomest of the ‘‘ grnnts,” the 
sides of the body as well as tho head being orunineiited with beautiful bliie and old-gold 
stripes. It is equally esteemed as a pan-fish with the cominou grunt, and rarely exceeds II 
lengtli of 12 inches or a weight of 1 ponnd, tho average being G iiiches am14 ounccs. I believo 
I was the  first to  collect this species in Florida, in 1878. 

This is another of the smaller ‘( grunts,” and 
sometimes sold with thom, though i t  is not a t  all common in tho market, probably on7iiig 60 
its small size. 

83. Haemuloll album (Cuvier St. Valeiiciennes). ivmyate Fish. Cominoii at Key West. Tho largest 
of the “grunts,” growing to  2 foot or more and to 8 or 10 pounds. It is an esteemed food-fiSh.. 
Examples from Key West. 

71. Lutjanus griseus (Linn.). Gray Sttapper. 

Exaniples from l’:inipa. 

Esaqiples from Key West,. 
76. Orthopristls chrysopterus (Linn.). 

Esaniples from Key West. 

80. Hazmulon plumieri (LocBpbde). 

81. HEemulon sciurus (Shew). IToZZoro Gruitt. 

Examples from Key West. 
82.  Haemulon parra (Desmarest). Sailor’s Choicr. 

I t  is a good pan-fish, howevor. Examples from Key West. 



218 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

84. Calamus proildens Jordan & Gilbert. Little-head Porgy. This and the following I ‘  porgies” are 
fair food-fishes, and are sold in large quautitics a s  pan-fish a t  Key West, xncl are quite common 
aloug the southern keys. This is one of the prcttiest porgies, bciug silvcry witli beautiful, 
iridcscent tints; it id also oue of the smallest, sclcloin exceeding G t o  8 inchcs iii length. It is 
callcd “littlc-head” in contradistinction to  the “big-head” or ‘Ljolt-lica(l” porgy. Examples 
from Key ’West. 

Not so common ns the othcr 
porgies, and seldom grows heyorid a pouuil in weight or 12 inches in length. It has a large, 
rouud eye, hence ( I  saucer-eye.” Specimens from Key West. 

86. Calamus bajonado (Bloch &. Schneidcr). Jolt-licad Porgy .  Very commou a t  ICcy West. The 
most important of the  porgies, growing to a largcr size, almost 2 fcet occasionally, aud to G or 8 
pounds in weight. A fair food-fish, selling largcly in tho markct. Examples froin Key Wcst. 

87. Calamus penna (Cuvier & Valenciennes). Slteephead Porgy. Not uncornnion at Key West. It 
ranks with the other porgies as a pan-fish. I t  grows to  nearly R foot in length and to more 
than a pound in  weight. It resembles somowhat the comnioii “sheepshead ” (drchosarglr8 
probatocephalztcr) in  its barred sides, also in tho conforniation of Its body. Specimens from 
IECS West. 

Grass Porgy. It is tlie most 
distinctly marked and the handsomcst of thc porgics. I t  is not so comiiioii as the otlicrs, and 
grows to  about the same size as the ‘lsauccr-eyc” and “ little-head” porgies. Examples 
obtained a t  Key West. 

89.  Lagodoii rhomboides (Linn.). Urini. Abundant on both coasts and comiiioii : k t  IEcy West. A 
graceful, pretty fish; a fair food-fish, though not niuch utilized, owing t o  its small sizc. Aver- 
age size, 6 inches. 

Very abundmt in bays and lagoons 
of both coasts, and ascending streanis to  fresh wxtcr, even to the spriugs a t  the fountaiu head. 
It swarms about barnacle-covered piles, wha~ves,  wrecks, oyster bauks, mangroves, etc., on 
the mainlaiid, but  is not ofteu scen near the sontlier1i keys. I t  is tho most nbuuclant food-fish 
on the west coast, with thc exception of the mnllet. It is uot nearly so mucli cstecmcd as a 
food-fish in Norida a8 a t  the North, 1101- is i t  of so gooil a favor as a t  the North, nor does i t  
grow so large, about G pounds being its masimuiu weight iu Florida. It is largely cured at 
the fishiug ranches, with the mullet, and is shippcd 011 ice from Tampa with inullet, redfish, 
etc. It is a fair game-fish, bitiug freely at clam or crab bait, aiid is quite vigorous on the 
hook, but, like all bottom fish, ncver rises to tho surfth-e. 

91. Diplodus holbrooki (Bean). Not iincomuion :it Tampa, but of small size and scldoin nscd for food. 
Average length, 6 inches. Examples froin Tampa. 

92. Kyphosus sectatrix ( I h n . ) .  Chtcb. Common a t  various locations on the wcst coast. Rather 
a deep-watcr fish. At Mullet Key, at lower end of T a m p  13:iy, I caught 10 chub in  10 minutes 
with fiddler-crab bait, in mater 20 fect deep, alongsidc of the piles of tlie quarantino station, 
There it was feeding on tho bnrnaeles. It is an excellcut pan-fish, averaging G to  8 inches 
in length. 

-85. Calamus calamus (Cuvicr & Valenciennes). Saucer-eye Porgy. 

88. Calamus arctifrons Goode & Bean. Not iiiiconinion a t  Key West. 

Examples from Tampa. 
90. Archosargus probatocephalus (Walbaum). SlteepsBead. 

SCIAENIDZfL 

93. Pogonias cromis (Linn.). Drum. Common in buys of both cpasts, especi:illy about o p t o r  reefs 
and maugrove islands, but dors uot frequent the southcru keys. It IS not iiiuch esteemed as 
a food-fish, though it is shipped to sonic estciit froin Teinpa during the minter. It grows to 
a largo size, 40 or 50 pounds occisioually. I t  is a vigorous, hard-pulling fish 011 the  liook, but 
not very (‘gainy.” Its “drumming ” is constantly heard near tlie oyster beds. Examples 
from Tampa. 

Abiirrdant in  bays of both coasts i n  both salt and 
brmkish watcr, and often ascending streanis. It is a good fish mil is shipped in  largo quan- 
tities, on icc, from Tampa. It isn, free- 
biting, vigorous g:me-fish, taking live or ciit bait, and small ones rise pretty well to tho By. 
It gives consider&ble sport mheu hooked. It is. a11 things consicloroil, tho bcst food and gnme 
fish of tho drum filmily. Fine specimcus werc obtaixied a t  Tampa. 

Common in bays of both coasts. It is a good pan-fisll 
and takcs a bait rcaclily. It averagcs 6 to  8 iurhus in lcngtli. Specimens were obtained at 
Tampa. 

94. Sc iana ocellata (Linn.). Bass; RcdJLdb. 

It grows to  a large size, 80 or GO pouiids occnsioiially. 

95. Leiostomus xanthurus LacBpPde. Spot. 
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96. Micropogon uiidulatus (Liuu.) Cvou7cer. Very coinmou in bays of the west coast. A fair pau- 

fish wheu jus t  out of the watcr, but iiot iuricli utilized. Average length 8 inches. Examples 
from Tampa. 

97. Menticirrus saxatilis (Bloch & Scliaeider). Whitiwg. Not roinmbn on the west const. Occnsiou- 
ally brought to  market by the fishrririen of ‘l’:inipa. It is :L fair food-fish if jnst out of the 
water, but deteriorates rapidly. Grows to nbont a leugtli of 18 iuclics atid a pound or two in  
weight. A few eraruplcs were procured at  Tiinipn. 

98. Cyiioscion iiothum (Holbroolr). Silninier I i*out.  Not very romniou. Brought to Tampa occasiou- 
ally by the fisliermeii, who call i t  ‘Lsnmnier tioutt,” i t  being more coiumon iu  the snuimer 
season; it resorts to  deeper water tliau the regular “trout” (C. ~tebitlostcs), but grows to nbont 
the same size and is equally esteemed as :I food-fish. It spawns :L little later, also, tli:in the 
next species. Examples from Tampa. 

Trozcf. Al~niid:tiiti in bays of the west, roast and 
commou ou the east coast. An importnnt food-fish of good qii:~lity wlleu fi.0~11, and shipped 
in large quantities, ou ice, from Tampa in the wiiirer and spring. When long out of water 
it bocorues soft and loses its flavor. It is a fiue game- 
fish, beiug a surface feeder, aud rises readily to the artificial fly. It spaw~ts in the spring. 
Fine specimens were obtained a t  Tampa. 

99. Cynoscion iiebulosus (Cuvier & Valcnricnne~). 

It grows to  a length of 2 or 3 feet. 

GERRIDE. 

100. Gerres cinereus (Walbaum). Broad Shad. 
the coasts of the mainland. It is utilized to  somo extout as a food-fish a t  Key West. 
to  15 or 18 inches in  length. Exaulples obtairietl at Key West .  

101. Gerres gula Cuvier & Valenciennes. 
J t  is not used for food, avoraging ouly about 6 iuches iu length. 

Not, uucommon a t  Key West, but more abundant on 
Grows 

Comniou a t  Key West and a t  inlets of the coast. Shad. 
Exaiuples from Key West. 

LABRIDE.  

102. Lachnolaimue maximus (Walbaum). HogJisli. Common a t  Key West, where i t  is cousidercd a 
good food-fish. It renclies a weight, somelipos, of 8 or 10 pouiids, though usuelly fi.om 2 to  G. 
The maleand feunle vary considerably in coloratiou. It iea fish of siugulrir aiid characteristic 
appearance. Male aud femtile oxaiuplcs obtained a t  Key West. 

103. Halichceres radiatus (Linn.). Puddii ig Not uucommou along the southern keys. It is 
sometimes eaten a t  Key West, but i t  i s  not geiicrnlly esteoiried m D food-fish. It is iiiterestiug 
chiefly on acconnt of its gay coloratiou, in  which blue :uid bright greeu preitomiuiite. It 
grows to  nearly 2 feet in length. Examples from Key Wcst. 

104. Sparisoma flavesceiis (Bloch & Sohueidor). P%g. Not u~~comniou about Key Wcst. Like most 
of the “parrot” fishes it is not used for food, and like them is admired ouly for its brigllt 
coloration. 

105. Scarus cceruleus 13loch & Schueider. Not uncomruouat Iicy West, where s1)eeimens 
were secured 

106. scarus guacamaia Cnvier. I ’ a ~ o t - j i s l .  Rather comulon nt Keg West. This is the largest of 
tlio parrot-fishes, growiug to a length of 2 feet. 

It sometimes reaches a foot in lcngth. Esnniples obtniued :it Key West. 
B2ue P u g .  

Specimeus from Key West. 

EPHIPPIDiE. 

107. Chatodipterus faber (Broussoiiet). dng&fisk. Abundnut on the west coast. It is most 
excellent food-ti&, though not gonornlly upprecjated. It, iswhipped from Tauipa in large quaii- 
tities with sheepshead, ete. It is usually 8 or 10 inches long, soinetimes roacliiug :I foot in 
length. Examples from Tampa. 

CHETODONTIDB. 

108. Holacanthus ciliaris (Linn.). YsZZo?u Angel. Not.uncommou along the southern Irep rind reefs. 
A good food-fish, but not commou cuough to be of ecouomic importance. A beautiful, g:kily- 
colored fish. Grows to  a foot in length. Fine specimens obtained at Key West. 
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109. Pomacanthus aureus (Bloch). Black Bitgel. Rather common along the reefs and keys. Also a 
A handsome, showy fish, growing to  good food-fish, but not plcutiful enough to be iitiliz.ec1. 

a foot in length and nearly as deep. Examples from Key West. 

ACAN!EHURIDZE. 

110. Acanthurus hepatus (Linn.). Tung. Not uncommon about the southern line of keys and the 
Called “tang”’ b$cause of the laiicct-shaped spiiic or iaiig on each side of the tail, 

Esamplcs 

111. Acaiithurus caeruleus Bloch. B7nc Taiig. Found in the same situations as thc preccding 
A much prettier fish than the last, tlio coloratioii being rery 

Used somewhat as food-fishes. 

outer reefs. 
and which gives this fish thc name of “surgeon” and ‘ I  doctor” in other localities. 
obtained at Key West. 

species-the common tang. 
briglit and varied. 
From Key West. 

Both species grow to 18 inches in length. 

SCORPZNIDZE. 

112. Scorpiena plumieri Bloch. Sen Toad. Not uncommon ahout the southern kcys. Oiie of the 
To thedishrrmen i t  is rather repulsivc, as it is thought 

But i t  is very beaiitiful, if a brilliant and highly-varied coloratiou andorna- 
Grows to  a foot iu length. 

Fouud in same localities with S. 
I t  is not as gorgeoilsly colored as that species, but grows to  about 

Example from Key West. 

most bizarre fishes of the Florida fauna: 
to  be poisonous. 
mental appendages of fringes, tabs, and streamers can make i t  so. 
Not used for food. Scveral spccimcns were obtained at Key West. 

plumieir’, but  less common. 
the mme size and is held by the fisliermen in as much disfavor. 

113. Scorpaena grandicornis Cuvier’& Valcnciennefi. Sea Toad. 

TRIGLIDZE. 

114. Prionotus tribulus Cuvier & Valeucicniies. Sea 120bin. Not uncommou about tho coasts. It 
is iiot used for food. Oue specimen from Tampa. 

BATRACHIDKI. 

115. Batrachus tau (Linn.). Tondjsh;  Oy8lC?*-fi87L. 
about oyster beds. Supposed to  be poisonous by the fishermen and of course detested. 
to D foot in length. Examples from Tampa. 

common. Equally abhorred by fishermen. From Tampa. 

Comnion in tho bays of both coasts, especially 
Grows 

Found witli preceding species, B. tau; but not so 116. Batrachus pardus Goode & Bean. TOad$8k. 

PLEURONECTIDZ!. 

117. Syacium micrurum Ganzani. lVindow Paibe. Not uncommon at Key West. A small species, 
averaging about 6 inches. The fiat- 
fishes are not vsluecl as food-fishes at Key West, where 1 obtained cxamples. 

118. Paraliclithys lethostigma Jordan & Gilbert. Flounder. Common iu bays of Test coast. Not 
valued as a food-fish in. Florida. 

119. Ancylopsetta quadrocellata Gill. Common in bays and lagoons of west 
coast. The largest seen were a foot in 
length. Specimens from Tampa. 

Color oliraceous, with body and fins profusely spottcd. 

Grows to  18 inches in length. Examples from Tampa. 
Spotted Ploundev. 

A fair food-fish, but  not utilized as such in Florida. 

MALTHIDZE. 

120. Malthe vespertilio (Linn.). Bn$sk. Not comnion a t  Key West, but  common in bays of both 
Not used for footl, being veryrcpulsivo in t~ppcarance 

121.  Malthe radiata (Mitchill). Batjah. Common in bays and lagoons of both coasts. Grows to 
Is rery similar to X .  veapertilio, but  with much shorter rostral procees; 

coasts. 
to  most people. 

6 inches in length. 
and the red color of belly is constantly of a lighter shade. 

Grows to  a length of‘ 6 iuclies. 
Spcciruens from Tampa. 

Examples from Tarnpa. 
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OSTRACIIDiE. 

122. Ostracion trigonum Linu. SiieZl$eii. Not uncommoii on shores of kegs in  grassy situations. 
It is said to  be au exccllent food-fish when roasted or baked L‘iu the sliell:” It is dried and 
preserved as a curiosity. Specimens from 
Key West. 

Common in grassy bights of the keys, eud in the cove8 of 
all bays 011 the maiuland. Tho cowfishes grow. to  aboiit 10 iuches in length. Tliey are very 
sensitive to  cold; after the unusunlly cold suap in  Florida, in  .Jauuary, 1886, I saw hundreds 
of dead and dried cowfish washed up on the bcnches. Exauples from Tampa. 

The coloratiou of all the cowfishes is very pretty. 

Cotu$sL, 123. Ostracioii tricorne Liuu. 

BALISTIDAE. 

124.  Balistes vetula Linn. Ocean Tiwbol. Not coinmon. Found occasionally along the reefs mid 
southern keys. It is the haudsomest of tho trigggr-fishes.” Grows t o  R larger size, also, 
some 2 feet iii length. I know iiothing of its food qualities. Several specimeus from lie). 
West. 

125. Balistes carolinensis Gueliu. TlWbOt. Comiuon at Koy West and viduity. It is cousidered 
it good food-fish and sells readily in  the market. It is Blwaya skinned, or rathor “pnred,” 
before cooking. It is called “turbot”  by all Key 
West people. 

126. Monacanthus ciliatus (Mi  tchill). Leather-jak. Common a t  Key West ai14 vicinity. Not used 
for food. Speci- 
mens obtaincd at Key West. 

Grows to 8 or 10 
inches in  length. 

Not uucommon along the keys and a t  
rocky situations 011 the coast. EFamples 
obtained a t  Key West and Tampa. 

It averages about 12 inches in  length. 
Examplcs from Key West. 

The male has stiff bristles or spines in  the tail. Less than a foot in  length. 

127. Monacanthus hispidus (Linn.). 

128. Alutera schcepfi (Walbaum). 

Also common a t  Keg West and vicinity. 
Not used for food. Examples froin Ilcy West. 

Lottg-taiZ ~entiter-jisit. 
Grows to  18 inches in length. Not used as food. 

TETRODONTIDB3. 

129. Spheroides spengleri (Bloch). 8ioel@11. Common along the keys and both coasts. Grows 

DIODONTIDE. 

to  a foot or more in length. Of no iiiiportai~ce, except as R curio. Examples from Tampa. 

130. Diodon hystrix Linn. Porcupitie~fislc. Not common. Occasioually taken along the southern 
I obtained a dried specimen 

131. Chilomycterus schcepfi (Walbaum). Sicell-load. Commou 011 both coasts of Floritla. Grows 
Esamplee 

keys and reefs, and always dried and preserred a s  a curlosit,g. 
at Key West. - 
to  8 or 10 inchos in length. 
from Tampa. 

Not used as food. Iul~uted, dried, aurlsold as a curio. 
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lS.-NOI’ES ON A RECONNOISSANCE OF THE FISHERIES OF THE PACIFIC 
COAST OF T H E  UNITED STATES IN 1894. 

BY HUGH RI. SMITH, M. D., 
Assistapt,? it8 Ckarge Divisioii of Stntisfics mid Methods of the Fishevies. I / .  S. Fish Conimissiotz. 

NARRATIVE OF THE TRIP.  

Under date of May 8, 1894, I was directed by the Hon. Marshall McDonald, U. 8.. 
Commissioner of Fish and Fisheries, to proceed to the Pacific coast ‘6 for the purpose 
of malsiiig a study of the appa~atus  and methods of the fisheries of that region.” I 
was instructed to  inake observations on the condition of the salmon industry of the 
clifferent sections that it was deemed ;tdvis:Lble to visit j to consider t h e  developrneiit 
of the market fishery and tlie sardine industtry; to investigate the history, growth, 
and present extent of the sturgeon fishery of tlie Columbia River; and to look into any 
other branches of tlie fisheries that possessed special interest. I W:IS directed to  give 
particular attention to the shad, the striped bass, the black bass, the cathsh, the carp, 
and the eel, which have beeii artificially introduced from the east, especially observing 
their distributio 11, size, coinmercial importance, and food value. 

I was ordered to leave Washington on or about May 16, and to return not later 
than JUIY 10. Pursuant to  these instructions, I left Wasliington May 18 and arrived 
a t  San Francisco May 94. Tell days were spent in that city, devoted chiefly to an 
insIJection of the fish and other water products exposed for sale in the markets; to 
visits to the fiishermeii’s wliarf whero the catch is discharged, the nets am dried, end 
the boats are inoored; and to an oxaminatioii of tho 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, arid catfish hantllcd. The American Uuion Fish Company, A. Palaclini, 
G. Camilloni, and J.  H. IZessiug very obligingly permitted this examination of their 
records when the object of the inquiry was made known, and are entitled to the thanks 
of the Cominission for this and other courtesies shown. Several otlier clealeia whorii 
it was not possible for ine to visit, owing to tlie short tiine available, later gave to 
representatives of tlie California Fish Colnmissioa figures similar to those fiiriiisheci to 
me, copies of which were forwarded to this Cornmission by the California Cornmission, 

On June 2, I went from San Francisco to  110s Angeles and Sail Pedro, chiefly in 
order to ex:imine the sardine industry centering at  tho latter placo and to interview 
the proprietors of the caniiery, who liad offices in Lo8 Angeles. Through the courtesy 
of Mr. A. P. Iialfhill, vice.president of the canliirig company, who, in San Francisco, 
~ i a d  given in0 a letter of introduction to  the snperintenclent 01 the cannery, I was 
enabled to nialre avery satisfactory examination of the methods of this iiew, interesting, 
and iinportaiit branch of tho fisheries during the two days passed jn this part of tlie 
State. I returned to Sun Francisco June 0. 

223 . 
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A t  the invitation of Mr. John P. Babcock, chief deputy of the California Fish 
~Comniibsiou, I accompanied hiin and Mr. Wilson, of the fishery protective force, on an 
cofficial trip in the C O I ~ U I ~ S ~ O U ’ S  launch, t o  tlie important fishery districts lying between 
Sail Francisco ancl the upl’er part of the delta of the S;icramento and Sen Joaquin 
rivers. 1 left San Francisco 011 June S and returned June 10, passing the whole of the 
intervening time in a very interesting and helpful sojourn ill the waters named. 

The route from Sari Francisco lay iiortll, past tlie fishing station of Ilfessrs. Lynde 
a n d  Hongh, in Marin County, aid the Chinese fishing-caiiips, in Marin and Contra 
Costa counties. Xan Pablo Bay, Carquiuez Strait, ancl Suisun Bay mere theii trav- 
ersed, all of these being important fishinggrounds for salmon, shad, and striped bass. 
Late in the evening the San Joaqniu River miis eutered and a stop was macle for the 
night a t  Antioch. Next day a slrort visit mas first paid to Collinsville, on the Sacra- 
mento River, where I attended the trial of some gi1l.net fishermen arrested for viola- 
tion of the State law prohibiting the setting of gill nets so as to obstruct more than 
.one-third the width of n. stream. Although the evidence of an infraction of the law 
mas indisputable, the jury failed to convict, being evidently impressed with the recent 
.decision of a local justice that the law is ambigiious and that tlie words 6‘ more than 
one-third across t h e  width” of a river may involve the distance between two remotely 
distant points on opposite sides of the river! During the remainder of the clay, the 
launch cruised through the uuinerous slouglis interseoting the interesting tule lauds 
of the delta of the Sacramento mid Sail Joaquiii rivers, these being the favorite 
apswning-grounds for shad and striped bass, as well as important fishing-grouiids 
for them and salmon. Tlie forenoou of the following day was spent in the same region, 
and in the afternoon I returned to Sail Francisco. 

A visit occupying parts of two clays (June 1 2  and 13) was made to Monterey and 
Pacific Grove from Sari Francisco. Montcrey Bay represents the southern limit of 
the distribution of the salinon, shad, ancl striped bass, arid is additionally interesting 
because of the Chinese and other important fislieries tliere 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 tlie iuarine alga: of the 
Pacific coast which has been adinired by stuclonts of this branch of botany. Mr. 
Winston has :dso arranged in a large private exhibition hall niany of the rarer arid 
more attractive fishes of that part of the Pacific coast, i~icludiug sharks, skates, and 
ather large species. 

At Pacific Grove, situated a t  the southern side of the entrance to Monterey Bay, 
the summer biological school of the Leland Stanford Junior University has been 
established. This, a t  the time of my vieit, mas i n  charge of Dr. Oliver P. Jenkins, the 
professor of physiology in the university, by whom the purposes and plans of the school 
were courteously explained. This is generally conceded t o  be the beRt site on the 
v e s t  coast for a biological laboratory. It is located somewhat like Woods Boll with 
respect to the distribution of the fiLuiia of thr, aortherri ancl southern parts of the. 
coast. The buildings are placed on a rocky bluff a t  the extremity of the point of 
lend marking the division between the ocean and Monterey Bay. On the rocks a t  the 
very doors of the kboratory anemones, echini, mollusks, arid other invertebrates can 
be gathered without the use of apl)arntus, while the water in the iminediate vicinity 
teems with a great variety of fish and other inarine form of aniinal life. I was 
informed by Dr. Jenkins that the university authorities are very desirous that the 
U. S. Fish Commission shall be represented a t  the laboratory. There are certainly 
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many scientific problems affecting the commercial fisheries of the west coast which 
could here be studied to great advantage. 

On June 13 X left San Fraiicisco for Portleiid, Oreg., where I arrived June 16, 
and where the t h e e  following days were passed in interviewing persons interested in 
the salmon industry. 

While a t  Portland a day (June 16) mas occupied in a visit to the U. 8. Fish 
Corninissiori station 011 the Clackamas River and to the falls of Willamette River a t  
Oregon City. Both streams were liigh aud uiuddy. A close personal inspection o f  
the falh discloseil tlie presence of a large nuuiber of salmon immediately below the 
cascades, although 110 fish, were observed in the act of asceudiiig the falls. The rocks 
over whicli tlie mater \vas breaking and a t  the sides of the falls mere literally covered 
with lampreys (Eiitosplmzu tridentat us) endeavoring to reach the headwaters of the 
river. 

From Portlaiicl it was uiy.inleiition to visit the Cascades and The Dalles, but this 
had to be abandoned, owing to the high floocls, which had caused a discontinuance of 
fisliing, ked entirely suspeiided railroad com muiiication with the upper Columbia, 
and had rendered mater transportation uncertaiii. This statc of affairs made it pos- 
sible to study the fislieries o f  oiily the lower river, which were but little affected by 
the high mater. 

Portland was left 011 June 19 and Astoria mas reached 011 the next day. The 
three following days were occupied in examination of tlie caiiiieries and fisheries of 
that piace aiid vicinity. 

My inspectiom of the important fisheries of the loiver Columbia River was greatly 
aided by Mr. M. J. Kiuney, of Astoria, mho, in addition to other courtesies, extended 
the use of his steam launcli for a visit to the pound-net aiid seiniiig grounds a t  Saaid 
Island and in Balrer Bay, thus permittiiig a closer and more satisfactory study of the 
conditions than mould liave otherwise been possible. 

I returiied to Portland on June 24 and left the next day for Washington, D. C., 
where I arrived July*2, 

GENERAL REMARKS ON T H E  W E S T  COAST FISHERIES.  

The general commercial fisheries of the Pacific States are of more recent origin 
than those of any other,coast sectioii of the country, and, with 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 were established before tho acquisition of tlie 
territory by the United States, but it \vas only a t  a coinparatively recent date that 
the taking of the salmoii for commercial purposes began, while the 11 tilieation of most 
other fishery resources has had a much later origin. Nevertheless, in the period of 
thirty years, duriiig which i t  may be said the fisheries of the mest coast have existed, 
the iiidustry htcs attained great importance and now ranks next to that of tlie New 
Ihglancl and Middle Atlaritic States in extent and value. There seems 110 reason to 
doubt that tho business will assume vastly greater proportions in the noar future, 
altliougl1 thore i s  cause to apprehend a decline in several importaut branches, as, for 
instance, the salmon, the whale, the fur-seal, and tlie sea-otter fisheries. 

The various phnses of tho fishiug iiidustry of the west coast, includiiig Alaska, 
give employment to about 17,000 persons, the capital invested amounts to about 
$8,9001000, and tho annual value to the fishermen of the products taken is approxi- 
nlately #7,300,000. 

B. C. B. 1834-15 
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The special fishcries which give th i s  regioii much of the prominence it possesses 
are the salmon, the whale, tlie oyster, the fur-seal, the shrimp, tlie cod, the crab, and 
the herring, in the order named. The value of the salinon fishery is about equal to  
that of a11 otlier fisheries combined, while tlie cauiiing industry connected with the 
fishery has an annual output but little less in value than that of all the fisliery products 
of the coast. The salmon are by f'ar the most important fishes or fishery products of 
Alaska, Oregon, and Washington, but iu tlie fisheries of California they are surpassed 
by whales, oysters, aiid shrim~~s.  

A conspicuous feature of tlie fisheries of California is the entire absence of pouiid 
nets, trap nets, weirs, and other similar fixed devices. While it is true tliat a few 
fyke nets are employed in the Sacramento-San Joaquin delta, their use is PO restricted 
and their importance so slight that they may be disinissed from consideration. The 
absence of this class of nets, which are snch promineiit factors in the fisheries of the 
otlier States of this region, is owing wholly t o  legislation. The State has shown a 
disiiicliuation to permit the use of such appliances, and no very determined efforts 
have been made by commercial fishermeii to secure the repeal of the existing prohib- 
itire hiw. While the setting of fyke nets is crijoiued, the law is not strictly enforced, 
for the reason that i u  the opiniou of the State Fish Cominission the obvious purpose 
of tlie act was to prevent the destruction of desirable food-fish, ancl especially immature 
fishes; whereas the fern nets employed are set in snch situations and,under such condi- 
tions that only fishes generally regarded as worthless, or nearly so, are or can be taken. 

I n  110 otlier region in the United States are the people more generally impressed 
with tlie beneficial results of artificial propagation and more ready to aid aiicl 
approve any fish-culturiil measures that are properly recommended. While tlie 
results of salnion-culture have in some places been marlred and are readily acknowl- 
edged by fishermen and others, this alone is not sufficient to account for the vide- 
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 seem little reason to doubt 
that to the inarvelous success of shad ancl striped bass acclimatization on the vest  
coast must be attributed the firm belief in fish-cultural work that pervades all localitie~ 
in wliich fish is an article of food or nu object of capture. One or botfh of these new' 
species are well known in almost every accessible coast settlement in the three States, 
and they are an eiidnriag testirnoiry to the influence of inan over fish production. 

As may be readily understood, the time available for tlie inspection of the fisheries 
of the west coast was so short as to preclude a complete study of the subject, a id  it 
was necessary to restrict the iuquiry to those places which afforded the best oppor- 
tunity t o  see the greatest variety of fish ancl fishing in the shortest time, and to those 
fisheries possessiiig the greatest interest and importance. 

Tlie chief object of the visit to the Pacific Coast mas to give tlie writer a proper 
conception of the priiicipal phases of the cominercial fisheries there carried on, in 
order to better equip him for tlie administration of the aEairs of the division under 
liis charge. A great many memoranda were made on the various aspects of different 
branches of the fishiag industry, of which the following notes form a part. Much of 
personal interest to the writer that  mas noted, however, would not have suficient 
importance to deserve incntion in this report. 

The notes lierewith presented cover only a few of tlie fisheries of tho west coast, 
and mostly relate to  only a few of t ~ i e  phases of those bri~lclies mliicli are considered. 
They represent tlic personal observations and researches of tlie writer, and are- 
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selected for incorporation in  this report because sollie of tlie topics discussed are now- 
the sub,jects of much ntteutioii in thel’acific States, while others have riot before been 
coiisideretl tincl are legit imate news outside of circuniscribeil geographical limits. 

A special objech in view in visiting this region W‘:LS an investigation of the 
fisheries for shad, striped bass, blaclr: bass, catfish, carp, and eel, which have been 
artificially introduced. A discussion of this iiiiportaut snb,ject, to which mnch atteu- 
tion was devoted, is, by permission, reserved for a separate report. 

SARDINES, ANCHOVIES, AND SARDINE-CANNING. 

Notes ou the sardine aiad anchov?j oj‘ the Paci$c coast.-The California sardine 
(Clupca sagax) is very closely related to the sariliue of Europe ( G. pilchardus), from 
which it chiefly differs i n  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, hovever, most constant in appearance and inost 
abundant on the soutlierii part of the const, and i t  is doubtful if it exists in sufficient 
numbers to maintain a regular fishery north of Ban Francisco. Eveu a t  that place 
the supply is uncertain. While there have been periods of years in which the 
sardines were foui:d iu  Sen Francisco Bay in large quantities, and for. a considerable 
titlie in each season, for the past five years they have been very scarce. 

The distribution of the anchovy (Sfolephorzrs r i i z g e ) ~ )  is similar to that of the 
sardine. It occurs in abundance along the entire coast, and is ofteu found in 
enormous quantities in Puget Sound, Sari Francisco Bay, aud elsewhere. It reaches a 
luaxiinum size of about 7 inches. In niost places i t  is known as the anchovy, but 
in Puget Souncl, according to S\vaii, i t  is called (‘ sardine.” 

Prospects an c2 desiderata j b r  sa~diize-ca~iiziw~.-Witl~ tlie exception of s~lnion, prac- 
tically no attentioil lias been given to tlic cnnuiug of fish 011 the Pacific cuast. The 
packing of salmon lias up to this time absorbed nearly a11 tlie interest in fish prepared 
in this way. The question of canning other kitids of fish lias, however, been con- 
eidered; the  prospects for the inauguration of profitable work of this kind have been 
discussed, and, as mill liereafter be shown, several factories for the canning of small 
fish liave been built. 

The natural advantages which the west coast possesses €or the canning of sardines 
and other similar fish are unusually good, aiid are superior in some respects to those 
of the east coast. A t  least the two fishes named, the sardiiie and the anchovy, suit- 
able for canning as ‘( sardines,” occur i n  large quantities, the first-named very closely 
resembling and being 811 eucdlent substitute for the snrdiue of southern Europe. 
The dry atmosphere and otlier cliinatic coiiditions of the sout,lierii coast of California 
are very favorable for the preparatiou of B goocl grade of caniied fish. The culture 
of the olive supplies a native oil of superior quality, which is essential in the caiining 
of tlie best goods. Aiiotlior itoiii of importaiice to caiiuers in this coiinectiou is the 
abuudance of cheap labor. 

The chief desideratum in the estoblishmeiit of ;I) f iXtOry  for the cauniug of sardines 
(and other similar fish) is a regular supply of fish during i l  certain period. This is 
thonglit to be of greater importance then an abundtmce of fish a t  uncertain or irregular 
intervals. 

While the sardine ranges along the whole western coast of the United States, and 
is a t  times very abundant even as far north as Puget Sound, it is doubtful if in 
Washington or ~ r e g o n  a supply sufficiently Ierge and regular exists to warrant the 
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outlay for a cannery. Some years ago, the establishment of a factory for tho utilization 
of sardines mas conteinploted a t  the mouth of the Columbia, where, during a brief 
period in each year, sardiues may usually be taken in abuudauce j but the shortness 
"of the season deterred tlie consummation of the plan. It is possible that within a few 
years the canning of sardiues may be undertaken in connection with the packing of 
salmon at  a few places on the more nortliern parts of the west coast, Tvhere there is B 
short run of sardines that can be utilized nithout the necessity for expensive special 
machinery, etc. This matter has already received the consitleratioii of some salmon- 
canners; but the gencrd canning of sardines by salmon-packers is not anticipated SO 
Jong as the supply of salmon lasts. 

Personal observation and inquiry, the testimony of fisherinen and dealers, and 
the studies of ichthyologists afford ground for the belief that the successful operation 
of a sarctiuc cannery can not be expected any farther north than S:tn Francisco, and 
the history of the industry a t  that place seems to indicate that the northern limit of 
satisfactory work 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 inore constant and abundant the suppiy of Ash. 

It is probable that a t  some places on the coast, more especially to the northward, 
t h e  conditions for tlie successful canning of anchovies are very good. I n  a paper pre- 
aented to the World's Fisheries Congress a t  Chicago, entitled " Notes on the fisheries 
and  fishery industries of Pnget Sound," * Mr. James G. Swan devotes a chapter to 
the  sardine (i. e., anchovy) fishery of that  region, slid mentions the advantages which 
the sound possesses for the establishment of a canning industry. Writing of the 
anchovy, he says: 

When takeu i n  Monterey or San Diego bays, i t  is only fit for bait; but  in  Puget Sound, which is 
its northern limit, it is i n  perfection, and is one of the fattest and most deliciously flavored of the  small 
fish, nncl is considered by exports t o  be far superior, in  point of flavor and richness, to  the best Modi- 
tcrraneau sardiue. Some Norwcgiau aiid Russian fisliermcii here have Pnt thein up, iu limited quan- 
titics, in vimegar and spice, and they arc dclicious and sell readily; but the men who sttempted the 
enterprise are withmt  capital, auil tliere has bceu no oneswith executive ability t o  push tho biisiiiess 
forward to a ~ U C C C S Y .  The anchovy come to Pugct Soumil iu cnormous quantitics, and during their 
season, from Mny to November, every bay and inlet is crowded with them. When they first come 
from tlie ocean tlicy appear in Clallam Bay, 011 Fnca Strait; tlicn in Port Angeles, Dungeness, and 
Sequin bays; theu in  Port Discovery, and next iu Port Townscud and Scow bays, where their numbers 
arc almost incredible. I liave known them t o  be in  such masses a t  Port Radlock, at the head of Port 
Townsend Bay, that  thcy could be dipped np  with D common vator buckct, but as there has been 110 

dernand for thoin tho fisherinon do uot consider them of va1iio, and when hauling their nets for smelt 
they gonorally lot tlie anchovy escape. The ancliovy diEcr from herriug in one respect-thj herring, 
when thcy visit the bays, lceep iushore mid are easily cmglit in  seines and landed on the beach; 
anchovies, ou the contrary, kecp out in deep water and seldom approach tho shore, so that  drag scinus 
are of no use to captnre tliem. Tliey cau be bcst takeii with purse scincu, as mackerel are taken in  
t h o  Atlantic. As t h ( w  fish we small, not much over G or 7 iiiclies in lengt8h, they require a net with e 
small mesh, and with suitable gear ;in enormous qimutity can be secnred. 

Sardine-canning at S m  Bancisco.--In June, 1SS9, a canning factory was estab- 
lished in San Francisco, which continued in operation until August, 1593. During tho 
five years in w!iicIi the cannery was run the yearly pack '\vas from 5,000 to 16,000 cases. 

The canned fish consisted chiefly of anchovies in oil in quarter-pound cans and 
large sardines in 1-pound and 2-pound round cans. The fish consumed at  the factory 
mere caught in San Francisco Bay with haul seines. In the earlier years sardines 

I__ __ ________ - 
*Bolletiu XJ. S. Fish Commission 1893, article 42, pp. 371-380. 
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small enough for use in  quarter-pound cans were obtained, but dnriiig the last two 
years of the cannery’s existeiice no sardines of size suitable for ‘6  quarter oils 7, could 
be had. This was the cliief reason for closing the vorlis. 

Sardine $fishing mid caitizing at Sun Pedro.--In June I macle a visit to a sardine 
cannery at  Sail Pedro, in Los Aiigeles County, which liad been established in Decein- 
ber, 1803, and is uow the only cannery of tlic lriiid on tlle west coast. Sardineanning 
is a part of the business of tlie California Fisk Company, of Los Angeles. Through 
the courtesy of the officers of the company I was enabled to inspect the factory, obtain 
full linowledge regarding the methods pursued, aiid gain inuch valuable information 
relating t o  the fishery carried on for supplying the raw material to the cannery. 

Fisliing for the Sail Pedro caniiery is carried on by a vessel of 29 tons’ burden, the  
motive pomer of which is furnished by gasoline. The engine has 24-horse power, which 
is produced by tlie hourly consumption of o m  do1l:ir’s xorth of gasoline. The vessel 
is sloop-rigged, and when on the fishing-grouiids jogs along under sail while looking 
for fish, Its value is $5,000. 

The vessel carries two  purse seines, one of wliicli is used for sardines, the otlier 
for iiiaclierel; i t  is by this apparatus t h a t  :dl the fish are talren, A seiue boat mid a 
tender forin a part of the equipaent. Tlie sardine seine is 120 fatlionis long, 50 feet 
deep, and has a 1-inch (stretch) mesh; its value is about $SOO. 

The fishing-grounds resorted to by the vessel are San Pedro Bay, off Redondo 
Beach, aiid around the Catalina Islands. The last iiamed are the best grounds, and 
fish are tliere often found in large quantities close iiisliore in slieltered places. 

After the sardiites are pursed up in tlie seine they are bailed into the vessel by 
means of a liead windlass. They are not dumped in the hold, but are retained on 
deck by ineaiis of a gunwale, 19 to 1G inclics high. Pending their discharge at the 
cannery r7r little sitlt is spread over them. 

The lay on the vessel is as follows: The owners furiiisli provisioiis, fuel, apparatus, 
etc., aiid meet all running expenses, arid pay 1 cent a pouud for the fish delirered 
at the cannery. The captain and cook are paid salaries of $20 and $15 per iuonth, 
respectively, end tlie val~ie of’ the fish is divided among the entire crew. The 1-essel, 
however, draws lialf the share, so that tlie price actually paid for the fish is one-half 
cent a pound. In May, 1594, the crew shared about $i5  each. 

In this region sardines are found throughout tlie year. They L c  show” at the sur- 
face st times, and thus permit the us0 of the purse seine. Thcy sometimes go in 
immense schools. Single hanls of several tous are often made, and 10 tons have on 
several occasions been taken a t  a single set of tlie seine, such a catch being obtained 
about May 1, 1894. In December, 1803, several very lasge bodies of sardines were 
observed, aud a haul of 10 tons of small-sized fish was taken. From January to June 
the fish appear to gradually increase. in nuiiibers. 8oine scliools are made up of 
fish of uniform size, while in otliers they are mixed. The smallest fish caught are 4 
inches long, the largest 12 iiiches, the aver:ige 7 inches. 

Tlie.conditioii of tlie fish as regards fatness varies coiisiderably with tlie season. 
Mi-. J. 13. Laphain, the president of the fish coiiipsny olyxeting tlie cannery, states 
that in December, 1803, when the ceiiiiing began, the smaller fish were poor while t h e  
larger ones were fat. In January aiicl February the conclitioiis were about the same. 
hi  March the sintiller fish began to iinprovo, continned to grow fatter through April 
and May, and in June sardines in excellent conditioii suitable for ((quarters oils ” were 
taken. In Alay, 4 or 5 tons of large fish that were very poor were seined on one occa- 

Seven men constitute the crew, including a cook. 
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sion. The factory is uiider the superintendence of an experienced fish-canner 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 mhich.tlie sardines are subjected before emerging as 
tho canned product are a s  follows: Wlieii the fish are unloacled from the vessel they 
are received into a large, airy room, mliere the cutting and ~vashiiig are done, slid tlien 
transferred to the second floor by means of ai1 elevator. There they are uext arranged 
on 1;itticecl trays (33 inches square) aiid dried. If the weather is Fair and the atnios- 
phere dry the drying is done in the open air, occupying, as a ride, about two and a 11 alf 
hour8. On rainy days, or when tlic air is especially liuniid, drying is accomplished 
inside the biiilcling by means of steam, which requires about teii hours. 

After drying the tisli are placed in wire baskets (22 inches long, 18 inches wide, 
3 inches deep) and iiiiinersecl in boiling oil for two to six ~iiiiiutes, de1~1idini 011 their 
size. The oil is contained i n  a shallow sink, into which the wire baskets tit and are 
lowered and raised by iiieaiis of long mire handles. Tlie boiliiig of the oil is done by 
means of a steam pipe entering a t  the side and running under tlie siiili. After drain- 
ing  arid thoroughly cooling the fish go to the pacliers, thence to the sealers, thence to 
$lie bathmen, and, after cooliiig and testing for lealis, to the boxing room. 

The cutting of the fish is doiie by iiieii and girl., the aver:tge number of whom 
e~nployecl is 25. They are paid by the basket or the bucket, of cut fish, and by working 
steadily earn about 25 ccnts an hour. The flaliers nuinber 12 to 14,.and arc the same 
girls who pack the fish in the cans. Ten iiien act a3 sealers and can-makers, and 
10 others are employed in the reniaining braiiclies of the work. 

Tlie sizes and grades of canned sardines placed on the market from tliis 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, 5.0 cans in a case, 
$5.GO 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 (S'pl~yrm~an aryentea). Not only is i t  a favorite article of food when eaten in 8 

fresh condition, but it is o w  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 Sail Frencisco to 
the Mexican border. It is, however, not generally abundant north of Monterey, and 
it is a Iioteivorthy feature in the fisheries of only Santa Barbara, Los Angeles, and 
San Diego counties, in which o ~ e r  nineteen- twentieths of tlie catcli is taken. 

There is an active demand for fresh barracuda in the marlrets of California, and 
in San Fraiicisco it ranlrs as one of tlie clioicest fishes. 

The aiinual catcli is betmeen G00,OOO and 700,0110 pounds, of wliicli over 100,000 
pounds are salted. Tlie fresh fish yield tlie fisherman 3 to 5 ceiits a pound and the 
salt fish bring 3 to 4 ceiits ;E pou1id. The tLverage wliolesale price of the fresh fish in 
San Francisco is 7 or S cents a pound, or two or tliree tiiiies that of cliiiiook sahnon. 

When properly salted the barracuda presents a veiay iiivitiiig appearance, and is 
justly regarded as one of the most palatable of fislies that  are preserved iii this way. 
It should be, alid gencrally is, split down the belly like codfish. The silvery color Of 
the skin is more or less persistelit in salt, alii1 tlie flesh retains its ittractive white 
character. The largest quantities are salted in San Diego Couiity. 

In the spring of 1893 a singulur phenoiiienon attended tlie appearance of the bar- 
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racucla 011 the coast of 110s Augeles County. It is thus clescribcd in a letter to the 
Fish Coniiiiission from Mr. John L. Griffin, of LOS hngeles, dated March 2, 1804: 

Barracuda put iii an appearance one month earlier t h n  ever before. Tliey caiiio in iniiiicnse 
quantities and sornetlii~ig happened to them. Thousands- canie ashore dead, while the water was full 
of fiah that  saoiiied dazcd, swiinming about with their heads out of watcr. Among them mere some 
halibut, ~ollowtails, and so~no  otlier fish, but they mere princi1)ally barracuda. All kinds of thcories 
have bceii ndvencod; one that  fisheriiieu had used dynninito bombs; :inother that i t  \vas caused by ~ o l -  
canic disturbances froiu tho bottoui : another that  tho fish coining from tropical mators becanie chilled ; 
thcu mother, which the newspapers put  forth much to tlio disadvantage of fisliorrneii and fish-doaleru, 
tha t  i t  was disease, aiicl tliero has beeii D great falliug 0% in the coiisurnptiou of Ash in conseqiieiice. 

The inost plausible explanation of t h e  phenomenon was that there ivas an uausually 
active erupt,iou of the submarine oil springs off this coast, uud that the fish were 
asphyxiated by liaviiig their gills coated with the oil. 

MACKEREL AND MACKEREL-CANNING. 

In  connection with the capture and canning of sardines a t  San Pedro, a species 
of carangoid fish ( Trnchurus picturatus) is taken ant1 utilized to some extent for cau- 
ning aiid salting. A t  Sail Pedro it is known as ‘‘ Spanish lna~lcerel~’; a t  other places 
on the coast i t  is called “horse mackerel.” Dr. Jordan remarks of this fish: 

It ranges from Monterey southward to Chile, cqqmir’iiig in  Califorilia iu tho  summer, romaiiiiiig in 
the spatvniiig su:tsoii, :uid disappearing before Decoinber. It arrives st Snnta Barbara i n  July’ and a t  
Monterey i i i  August. It forms part of th6 food of larger 
fishes, and great numbers are salted for h i t .  As :I foo_Ci-fish i t  is lield in lorn esteem, but whether this is 
dueeutirely to i ts~nial ls im modo iiot know. It is idonticalwith tho well-Irnowiib~eclitorraiionn species. 

A t  Sail Pedro these fish are takeu in the sinall steam vessel used for sardine 
fishing. A special purse seine, 135 fathoms long and 100 feet deep, with a %inch 
mesh, is used. The fish are caught in Sau Podro Bay and around the Cataliiia Islands. 
Tliey go in schools of varying sizes. Sonic largo liauls are made; thus, in tlie fall of 
1893, 150 barrels were taken at one set uear the Catalina Islands. 

The fish caught are mostly of small size. Accordiug to the statements of the gen- 
tlemen conuected with the California Fish Compauy, the largest taken in their seine 
are 12 or 14 inches loiig, the sniallest are about G inches, and the average leiigth is 
about 0 inches. The smallest fish are packed in oil in half-poulitl square cans and in 
mustard, toiuato sauce, nucl souse in 2-pou1icl oval caiis. The fish too large for can- 
ning are salted. They are never fat ,  however, and do not malie a high grade of salt fish. 

Another species of niaclcerol, the chub or bull’s.eye iiiaclcerel (Scoinber colins), 
occurs a t  San Pedro and is utilized to a small extent for canning slid 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. Tlic fish is also sometimes designated as the “horse ma&- 
esel” i n  Los AngeIes County. It reaches a weight of 3 or 4 pounds, but its average 
weight is only 2. The flavor stud coarseness of the flesh of this fish in:blcc it, unde- 
sirable for canning. Up to the present time, 110 first-class salt fish oftllis species liave 
beoil prepared. Tlte lack of oil in the ilesli aut1 thc tendency of the latter to tlssume a 
dark color am serious drawbaclis to  the packing of an acceptable s;iIt mackerel. 

In  the San Fraiicisco market this fish is kuown as 6‘ mirckerel,” aud rnuks as a 
first-class food-fish. Tlie supply is limited, aiicl coiiies entirely froiii the southern part 
of the State. During the early part of June a few boxes of these fish were received 
by Sail Francisco dealers, but the bulk of the receipts comes later. The fish exmined 
5~~ere of uniform size, having 8 length of about 1G inches. 

In lato summer i t  is esceedingly abund:int. 
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THE SALMON INDUSTRY. 

CALIPORN~A. 

General iaz~ortni~ce.-Saliiioi~ are the most important fish of California, and their 
capture and utilization constitute one of the most prominent industries of the State. 
Among a11 the fishery products of the State; saln~ori are surpassed in value only by 
oysters, whales, and shrimps. All the species of Palmon 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 t h e  chinook or quinnat salmon ( Oi~corJ~ync7~us 
chozciC7ba). Wliile considerable quantities of salmon are taken each year in Eel River 
in  Humboldt County, and in Smith and Klamath rivers in Del Norte County, the 
fishing-grounds which give to the salmon fishery the prominence i t  has attained are 
the Sacramento River, and Suisun, Sail Pablo, aud San Francisco bays; of these the 
principal ground is the Sacramento River iii Contra Costa atnd Solano counties. 

i3uliiion ita the ~Yacramenfo River.-The salmon taken in the important fisheries of 
thelornor Sacramento River are either shippecl fresh to  market or are sold to the 
caiiueries located a t  Benicia, Black Diamond, and Cliipps Island. I n  the quantity 
and value of the salmon output, the Sacramento ranks next to the Columbia among 
the rivers of this coast. 

The sprihg run of chinook salinou in this stream usually begins about the middle 
of April and continues until the middle of May. I n  1894, however, the run began 
earlier and kept up longer than usual; fish were landed at the canneries on April 4, 
and the supply lasted into June. As late as May28 the run mas very large, over 1,050 
salmon beiug 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 i t  was predicted that 
the catch would he smaller than last year, but afterwards the supply increased, and 
the close of tlie season witnessed a 1:irger production than for five years. 

The weekly close season from Saturday noou to Sunday midnight is generally 
observed and vigorously enforced, and is, without doubt, one of the most beneficial 
regulations affectiug the fisheries of the State. The coiicentration 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 seeins no evidence of any improvement in the salmon fishery of the San 
Joaquin River. The physical conditions appear very unf'morable 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 inuch 
cooler and muddier waters of that stream. This is i n  marked contrast with the 
behavior of the  striped bass in the same wsters. 

I n  R subsequent chapter the quantities of snlmon shipped to San Francisco dealers 
from the Sacramento River in 1893 and 1804 are sliomn. Tlie following table gives the 
number of pounds of fish utilized a t  the canneries. It appears that the 2 canneries 
in operation in 1804 received 543,082 inore pounds of' salinoii thau the 3 caiineries 
did in 1893, and that the increase over the receipts of the same 2 cauneries \vas 
1,255y582 pounds. 



______ p---&----- 
1 1 Spring. 1 Location of cauncries. 

1 Bonicie .................... 147,442 2.97,880 
Black Diamond.. ........... 292,500 .......... 
Cliipps lslnnd .............. 138,125 573,300 

Total ................. 578,007 87i, 180 

’ 1893. 1894. I_------ I 

I I Snrinr. I IM~. I . Total. I 

- ____ 
Fall. Total. 

1803. 1804. 1893. 1894. 

03, 200 355,300 210,042 053,189 

335,000 713,820 473,785 1,280,820 

bl8,800 I ,  068,820 1 1,408,027 1,940,008 

-_ ___ 

520,000 ............ 812,500 ............ 
__---__--__----- 

- -  I Locatinn of cannerios. I-- I- I 1803. I 1894. I 1893. I 1894. I 1893. 1 1894. I 
~ ~~ 

Boiiicin ..................... 
Black Diamond.. ........... 4.500 .......... E. 000 .......... 12.500 .......... 

. Totnl ................. 
I 

flalinon trolliizg in dlonterey Bay.-For iiiaiiy years the hand-iine fishermen of 
Monterey Bay, who seek cultus-cod, bolito, rock-cod, etc., have fsom time to .time had 
their hooks carried away by fish, sometimes supposed to be large bonito, whi& their 
lines were not strong enough to retain. Some years ago, when a large body of sinal1 
mackerel suddenly appeared iii the bay and were taken with hand lines, the fishermen, 
when hauling in tlie fish, wonld often have them seized by other fish sLnd taken off, 
with partfs of the line. Occasionally a salmon mas 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 obtain them. I n  1803, however, a troll-line fisliery 
was established tliere by anglers which reached large proportions and resulted in the 
capture of a great inany salmon. It was the first year that any formal attempt was 
made to take the fish in that m y  or place. The fishing was done principally from 
Santa Cruz and Cepitola. It was carried on from sail and row boats, with stout lines 
and hoolzs, attached to fly rods or simply fished by hand.. Sardines were used for bait, 

The salinon were found in tlie bay from early in June to about September 1. 
Some very Iarge,catches were made. Mr. G. M. Ord, of Soquel, Cal., took 1,900 
pounds in four days, using a nine-ounce fly 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 20, 
1803 : 

SALMON FISIIING WITH i r m I  ILUT. 

This is a comparatively new method of fishing, and one rrhich salinon fishermen are almost 
entirely ignorant of, To those interested in tho lciug of fishes, the salmon, the harbor of Moiitorey 
preueiits mi opportunity of peculiar intorest. Horo tho salmon is fouud in pursuit of its natural food, 
aid exhibitiug many features which give an insight into tho ways wliich have been so mysterious 
before. Almost y e d y  the sa l rno~~ come into the bay of Moiitoroy, a8 well as that of Santa Cruz and 
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a few other places on the coast, where t h y  sornetiines reninin for months, a n d  pursue thcir feeding 
as other fish do, and wlicre they are readily cauylit with fresh-fisli bait. I have lately had the great 
plcasnre of taking a few score, aiid for tho bcnefit of those n ho, lilro mysclf, have been in tlie habit of 
taking tlicse noblo fish with the fly, I will give the result of my espcricnce. 

When tho saliuou strike in about the bay, and generally near t h o  shore, which occ~irs liere 
about the 10th of June, they do so in tho pursuit of squid, sardiues, auchovies, smelts, and othcr small 
fish, tind tlieir presence is first iutlicated to the fishermen by the occasional disturbance of the surface 
water by the sim11 fivh in tlieir cforty to escapc. Tliis is a signal for the Italians, Portuguese, aud 
other market tislicrmen t o  go out for tlieni, which they do in both snil :111cl row boats. 'These nieu all 
fish for tho innrlret aiid w:iste no tinic in sciitiment. Tiicy :ire equipped with stout cotton lines 
sutEcieutly strong to pull in salmon haiitl over haud. A stout boahoolr is used, mitli asinlrcr wcigliing 
half a $oi~iid. Tho linc is about 200 feet i n  lengtli, tlie siiikor is attached :s sliort distance above the 
hook, and tlic liue IS paid oiit about 100 feet from tho boat, and in  tho slow sailing or rowing, 
which is nbout the  sanic speed as follon-cd in  trolling for trout, Ihe bait siiilis down 20-odd feet. The 
sariline or small fish, if not loo largo, or o\ or G inches in length, IO put 011 whole, otherwise i t  is cut 
diagonally, making two baits. 

Tho salmon seizes the bait and  hook and is pullocl in alongside tlio boat without corcinony, 
wliere it is either yankcd in or gaffed. Fully half of tho salmon hooliecl are lobt by tlie careless 
nianner of handling, and about two baits arc strippcd to a saluioii liookcd. Abont oncc in twenty or 
thirty times two salmon are brought in  a t  oue tiinc. I Iiavc reason to believe that  :IL tiiues when 
salmon first.come 111, and iu scliools, tha t  tho lisherrncu c:stch cloublcts oftru 111 suctwssiou. 

Afy first experience w:is in  going out with two fishermen in  their boat and iu witnessing thcir 
niethod. Tho boat I was in scciireil three salmon by tho haud lines; tlie othcr boats dit1 better, sonic 
takiug as high as eight or ten; about a hundred salmon were taken by the fifteen boats out t1i:it 
morning. 

I could find no record of taking the salmon with rod escepting that  of niy friend Mr. A. L. T~ibbs, 
of Son Francisco, from whose information I was induced to look up tlio fisliing. His rod fishing 
is tlie only one I havo heard of as appliotl to the salirioii in salt m:itcr, and I liavo seen no othcr 
during iny fishing except that  of Mr. Simplrins, of Boston, wlio acconipauied me on one of my fishing6 
and who succeeded in catching one of tho Inrgest salinon I harc  ever scen caught hero, weighing 32 
pounds. I eqnipped inysclf in San Francisco with the best I could get-two clieap baniboo trollingsen- 
bass rods of 14 olinces and 9 feet in  leligth. My additions were light sen-b:lss linen lines No. 18, 600 
feet long, and No. 4-0 Kirby hooks. Tho hooks I h:id soldered to a sliort liuk of strong brass wire, to  
whicli mere attached three more addition:il brass-wire liiilis, with swivels betwoen, adding t o  tho wire 
above the shank of the  hoolr a small brass-wire projeetiou without barb, to hold the bait-fish head 
in position, long 1i;ilf-pountl load sinkers with lioles io  each cud. Thcsc, with a multiplying reel, 
completed my outfit. 

Tlic game comtneuces when tlie salmon is brought toward the surface. Tlicn the sallnon will 
freqneiitly strike off 011 the surface in D straight liiie severd hundred fcct. In two instances I have 
trembled for my liiie, being compelled, with a11 the strain I d:ireil to put  on, to  allow the fish to  talro 
out within 50 or 100 feet of all I had, although tlie boat mas being propelled as rapidly as two men 
could row toward the fish. 

Not BO ofteu as in  fresh water does tho salmon leap out of water, :wd seldoni more tllnll tmo or 
thrce times. 

My-daily catch has averaged ncarly cight fish and givcn most osciting sport. The c:srcful weight 
of 69 salmon canght I find to be 1,133 pounds, or about 16 pounds each. The smallest was a grilse of 
5 pounds and tho largest of 30 pounds. 

All my catches have been in tho early morning, starting out a t  4 o'clock and getting baclc to  the 
Hotel Dol Monte in each instance but one for lunch. Tlie exception was an 811-(lay tishiug, wlien I 
secured 18 salmon, weighing 2813 pounds. 

As with trout, I h a ~ o  fouiid tlio morning best, and after 10 o'clock tlio fishing f:llls o f .  Two or 
3 miles of rowing has been required to reach tlio fishing-ground from Rlontereg pier, ani1 tho fishing- 
ground I hiivo found SO far to cstend ovcr an  area of about 2 uiilcs long by 1 niilc wide, althougli I 
have no doubt tliat the salmon coulcl have been found oiit 2 or 3 miles bcyoiid th:it lirnit. I11avo caught, 
in addition to the salmon brought in, half a clozoii rocklish, calletl bluetis11 by the fisherincn, but not 
bluefish as kiiown East, woigliing abont 5 pounds each; also two codfish of 5 or F ~ O U I I C ~ S ,  : L I I L ~  two 
flounders of 5 and 8 pounds. I n  a claiu1 calm tlie fishing about cuase3, as with trout iu trolling; but 

But i t  has becn rarely that  I hare paid out ovcr 400 feet. 
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with a return of tlie breezc tlie fishing takrs on agaiu. Tlio mctliocl of taking forcibly reininds me of 
the trout. S l ~ y l y  : i t  tiiiics, and again boldly, soiiietiiuc,s striking several titnos at the h i t ,  and with 
following up and striking at intervals of D fe\v seconds; a t  tinics biting off half tlio bait and iufollo\v- 
iug up for tlie biilauce, and  in om iiistaiico following up the bait with fi~oquniit Iinlf-decided :ictioii 
uiitil the bait W:IS within 10 feet of tlie boat and  then fiercely seizing i t  while I hot1 tlic hue in tny 
haiid. It proved a closo call in :I double senw, :is the fish was a heavy otic of 23 pounds, and carried 
tho liuc out of iiiy hand ruitl the sinker att:icliod, which rcstctl in tlic boat, a u d  w r y  nearly got away 
with my wholo oiitlit. I fortnnntelg htill heltl m y  roc) in h:ni(l, aiicl although I paid out nearly the 
nholeof my GOO fcet of line, the fish v a s  ivell lioolted aiirl in fiftceii niiuntvs \\-as brought to  gaff. 111 
bolclness aud general artjou the saluioii hare reiiiiutlod me con~taiitly o f  trout, paying but little 
atteiitioii to  tho boat, occasioiiallg Imssiilig in sight within D few feet aud striklng O i l  the surfnee a t  :in 
occasional smtill fish, nut1 a t  tinics going ciitirely out  of the water in pnrsiiit. 

For cxperiiiient I trictl tho S ~ I O O I I ,  biit faiicietl I did not do as n.dl as with bait, altliough 1 caught 
two siilmon with i t .  1 also tried tile spoon with fish bait, catchiug 0110 tliat way, but believo t h e  f i s h  
bait :done to be tlic best. Tlic salmon upoii beiug opcuetl seciii to have inorc squid inside than otlier 
fish, althougli a t  tiuies full of S:ITC~IIIC~, aiid ottuiier.nitli iincliovies. S:irdiiics are, however, tlie best 
bait, and squid but indifferent, while I l i : ~ v e  hiul sotile Biiecow with suieltv aiid yoiing shad. A t  ohe 
time, out of bait, I usctl a strip of s:ilu301i bully, which did wrll enough to catcah two s:ilmo~i. 

As I have my salmon rods fo,r fly fisliiiig I shall 1:itcr on try n littlc siirface work with tho fly, but 
I do not auticipatc riiticli sucoess ; still I bcliuvo they will take uiiilor favorable circiunstances, wheu 
they are as pleutifiil as I ani iuformed by tho fislicriueu they :LPC outside the h:irbor a t  tiiues in doopcr 
water, when the fibherinen have souietiiiies observed several salmon a t  a tiuic, evcii up to a dozen in 
number, following the bait up almost to the boat’s side. 

The fibhiug in the liarbor is in niorc or less turbid water, with a depth of from G to 10 fathoms; 
while outside of the  bay, in deeper wnter, i t  iu clearer and tlic salmon enti bo more distinctly observec. 
I am informed by the fishermoil that a t  times the salinou ixre so plnitiful a few iiiiles beyond the 
harborthat they :ire ennblcil to  fill their boats in a few hours. l’licse occasions, however, are rnre, a ~ l d  
mliore tlie scllinoii nre fouuct plcntifill otic clny tliey. iuay not I)U found the uext. It has brcu nsnal, 
howorer, for tho  d i n o n  to reinaiu about aucl in tho harbor for soreral wcel;s cach rear, althongh tlleg 
skip tlwir annual yisits occnsiounlly. The sni:i11 fish mhich the saliuon follom into the hnrbor C O I I I ~  
in coiiii tless numbers, often in  largo, moviiig niasscs, atid their ~>resc~icc is iurlicatctl to the  fisherillen 
by tlie horerhg  sea giills, pelicans, auil ot1ic.r predatory birds. These are seen busily at work on tho 
salmon-grounds, ant1 oftcii indicate tho most faT0r:iblC p1:ices foi. lishing. TT’hilc the salmon evidciitly 
coni0 in schools at first, i t  would appear thnt thoy srntter iuoro or less about, iustcad of remaiuing 
togctlicr, although they iiirnm more or less whcii iu tho vicinity of largo schools of sinall fish. Tho 
fishermen are iuore o r l e ~  guides for each otlicr, :iud they limy be scattcred over a square iuile mithout 
doing mucli in  catch. Preseiitly one or two cominciice hauling iu, wliieli congregato all tho others iu 
the vicinity, and the fishing goes ou iuerrily for awhile. Tlieii a scattering takes place again, and D 

regathering aftorwards. Still, I liarc founid about as good success in passing up and ( 1 0 ~ n  in  certain 
localities as in  following tho.fisliiiig boats. 

The market fishcrrneu, as I hare proviously.obscrvcd, loso fully half of the s~ilniori they hooli; i t  
is a straiglit ovcrhaud pull, and no give except that  which is co i i~~~el lcd  by want of‘ strength. ‘rho 
line and hoolm arc strong, and the fisliermcii  ha^ 110 tirue to  wait. If tho salmon arc plentiful t l~ey  
do not muoh mind the losses, wliich ofteu occur from ncglect in  iisiug the gaff. With tho light rod, 
the fish, if hooketl, is scldoin lost. I brought in several with slciii holds, which mould not liare been 
held for a iuotiient in hand fishiug. Oue salmon which I cnught had becu on oue of the nl;irlrct fish- 
tmiicn’s line aud had a torn hook-mark i n  his nioutli aiid a cruel gaff’ cut bctween hisvciitr:il and am1 
h s .  The gaff cut wis nerirly 3 incliea loiig, atid hnd pcuetratctl nc:irIy to Lis otlier side, and was 
too serious to hare ever lienlcil up again. The fish was a large oue, of about 21 poilucls in weight, 
and in fine condition. although the gaff cut was evidently two or three days old. The woiinil had 
cvitlently m:ide but a slight i~~ipression 011 tlic appetite of the fish, as i t  struck fiercely and fought 
hard. * * 

I fouutl tho salmon whi& cxliibitcd tlic most gniriy qualiticR to do their fighting tiear tlic surface, 
seeiiiingly to  disdain :my dvptli after oiice bciug bronght up, antl to often iiialce a11 nhiiost coiilplet? 
circuit of7 the boat. Certainly a more beautiful fiight thau a salmon exhibits, with his IJrilliaut ~ o l o r s  
as lie strokes aloug with Ilia powcrful tail near the mnrfiicc 111 the clear water :iud bright light, never 
gladdous the heart o f a  fisherinan. We d l  lruow tho daugers t o  which the salmoii is esposed in fresh 
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water, and from which biit few survive, as it is doubtful if but very few, if any, evcr return froni the 
upper streams which they ascend after the spawning season, a t  least when such upper waters are far 
removcd from tlic sea. I f  they have tho exposures in the deeper waters of tlie sea which follow them 
in tlie shoal water of Montercy Bay, their lives are indeed beset vi t l i  constant risk. I saw daily in  the 
bay on the fishing-grounds the enemies and consumers of tlie saluion a t  thcir deadly work, i n  thc'form 
of seals, porpoises, sharks, ant1 cowfish. One day mlleu I was out, which was vcry foggy, I was startled 
by the uprising of a curiously peaked hump two boat lcngtlis ahead. It. seemed to  me like a boat's 
end elcvated with a black cloth over it,  but a moment 1:Ltcr revealed tho half of a n  euormous 
berrhislrcred sca lion, which, raising itself half out of the  wnter, revealed a form which must have 
weighed at least  a ton. In its mouth was alargcsalnron, whicli i t  hail cvidcutly just  caught. Theinsati- 
able appctite of thcse inousters of the deep, of whicli Iiundreds abound in the vicinity, would indicate 
that  tlicy are not slow to avail theliisrlves of the salmon invasion. Well, I thoilglit, the part which 
man plays in  the demstation of tlie s:ilmon in tlte sea is but trifliug compared with that  which occurs 
from thcir natural enemies benentli the  maters. 

It is clear tliat tlie salmon of Montcrcy Bay are tliosc which bolong t o  the Sacramento or San 
Joaquin River group. Tlieir average weight confirms this, and that  tlicy are not of the Columbia 
River. The distance from Montcrcy Bay to  San Francisco Bay, iiito which the Sacramento and San 
Joaqiiin rivers pour, is about 90 miles. Montcrey Bay and that  of Santa Cruz, a few miles north, and 
at some of tlie sounds and baj s nortli on tlic coast, are the  only pleces known where the mlmon is 
found engngcil in  taking liis food, and wlicre i t  caii be caught with fresh-fish bait. It certainly pre- 
scnts a favorable opportunity for studying the salmon in i ts  normal condition, in its prinic, engaged 
in  seeking its natural food. Here its nianners and pccu!iarities can bc cxamined with ease, and some 
knowledge obtained of the class of food npon which i t  best thrives. All  this can bo obtained and the 
salmon brought to gaff in 1:is superior condition before tlie advanced coiidition of the organs of rcpro- 
duction have reduced its delicious flavor or mealrened tho vigor of' its efforts. 

This year the fishery proniises to be inucli more extensively followed than last, year. 
Professional fishermen *owning boats and regular boatmen will resort to 6he bay from 
more or less remote places. Early in June some fish were talren, but a period of stormy 
vea,ther drove them off: On June 13 sohe  fishing TVRS going 011. 

An interesting point connected with this subject is that these are undoubtedly the 
fish that constitute a part of the fall run of salmon in the Sacramento River. Last 
fall the Sacramento River fishermen took a number of salmon in their nets mliich had 
hooks in their mouths-clearly fish which had been snagged in Monterey Bay. 

THE COLUMBIA RIVER. 

Explanatory remarks -The time was insufficient aud the conditions not suitable 
for an examinakion of the salmon fisheries of the entire river. The extremelyhigh water 
had seriously aRected tlie fishing in the whole upper river, a,nd a visit a t  that time 
mould not have been satisfactory even if the indefiuite suspension of railroad traflio 
and the uncertainty of water transportation had not rendered the contemplated visit 
to the Cascades and The Dalles impracticable. 

The inquiry wliicli ga8ve promise of the most satisfactory results was the oxamins- 
tion of the important fisheries and large canning. intarosts of the lower river, which 
were easily accessible and afforded the opportunity of iuspecting every prominent 
niethod of fishing in the river except that  with wlieels. It was therefore in Astoria, 
tlie great center of the salmon industry in the river, thak most of the time available for 
the examination of the Coluinbia River basin was passed. Here and in  Portland, 
where some time was also spent, i t  was possible to meet fishermen and canners from 
all parts of tlre river. 

The accompanying memorarida on the salmon industry simply represent mostly the 
personal inquiries and observations of tlie writer, and are far from being a complete 
account of the business. Mahy things were observed which, while of great interest 
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to the person who for the first time visits this region, mould have too little general 
importance to deserve inention. In  order to render the notes more complete, an account 
of the salmon industry for the year 1594 is presented, altliougli the season was only 
half oyer a t  the time of the writer’s visit. The iuforlnatiou for the latter part of the 
season has been obtained chiefly by correspondence. The detailed tabuliir matter 
here off’ered is iu  all cases drawn from the books of canners or fishermeii, aud may be 
accepted as accurate. 

T1ie sulmofi$sJmy crnd caniziizg iizdusiry in 1893.-Thc fishing season of 1803 on the 
Colunibia Xiver was notemortliy for two reasons-the loss of life among the fishermen 
of the lower river was never greater; the pacli of chinook salmon was the sinallest in 
twenty years, that is, since 1573; and t11o general pack mas less than in any provious 
year since 1574, with the esceptioii of 1557 and 1559. 

Much of the loss of life among the gill-net fishermeu in the past lias been due to 
gross carelessness or Eoolharcliiiess on the part of tlie meii in venturiug too near the 
bar a t  the mouth of the river iu tlie h o p  of takiiig the fish when they first leave the 
ocean. I t  is said, however, that the disastrous death rate in 1593 was in large part 
unavoidable, and mas due to the occurrence of sudden gales, which took the boats 
unawares. In the early part of June gales resulted in the death of 34 inen, and by the 
close of the seasoii the loss of lives reached 54, about 40 of the men being married. 
The money losses in boats and gear aggregated nearly $20,000. 

In the earlypart of May the canners acceded to the deuimcls of the gill-not 
fishermeii’s union for a price of 6 cents a pound for cliii ook salmon instead of the 
uniform rate of $1 per fish which liad formerly prevailed. Iteference to tables of 
averages elsewhere given will show that the average weight of chinooks taken with 
gill nets in 1803 was 22.86 pounds, so tlint the prices rcceivod amounted to an advance 
over I892 of 14 cents on each As11 sold; 011 this basis tlie fisheruien 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 mas more than 100 
less to a boat than in 1592, tlie figures given being 450 against 565. The traps nwe 
scarcely half as successful as in the previous season, being injured by storms and 
freshets arid being sliun~ied to a considerable extent by the large runs of fish, owing, 
as some suppose, to a shallowing of the water by tho accuinulations of sand aiid 
sediment caused by the thousands of stakes. Seine fishing began litter than usual 
and was ui~successful generally, The run of chiiioolrs in August was very large, and is 
said to have obviated what would ottiermise have been a soinewliat disastrous season 
to the packers. While May was the best mouth for gill nets and July for pound nets, 
the catch of both these forms of apparatus in August was 1:irg.e. The run during 
tlie whole of the opeii seilsoii in Angust \vas reported to be extraordinarily heavy, and 
mlieu the season closed there was still ail enormous body of fish passing up the river. 
The total pack to August 10  vas reported to bc about 365,000 cases, of which about 
200,000 cases were chiuoolis. Compared with the pack of the year €883, ten years 
previously, when only chinook saliiion were c:uined, the decrease in cliiiiooks was 58 
per cent and iii the total pack was 45 per cent. 

. 
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Tlic number of salmou cmneries operated in the Columbia. basin in 1593 mas 24, of 
mhicli 13 were in Oregoti and 11 in Washingtori. They mere located as follows: 

Wasliitigron : 
llay View.. ................................. 
Brookfield ..................................... 
Cntlilaiiiet ...................................... 
Cbiiiook .................................... 
Eagle Cliff ................ ............ 
Eiireko ................... ............ 
llwnco.. ................................... .I 

Enappt,on ...................................... 
Pillar Rock ................................. 
Waterford.. ................................. 

Total ........................................................... 
Grand total.. ................................................... 

..................................... ............. 

........................................ ................. 
Oregon : 

Astorin. Clatsop.. 8 
Clifton do 1 
Dallos ...................................... WIIHCO.. .............. 1 

MllltIloNClh.. ......... 1 
Warronrlale ................ I ................................. ................. 

TTalikiakum.. ....... .I 1 

d o .  ................ I 1 
.do ................. 1 

1’;iciBo.. .............. 1 
Wahkinkum .......... 1 

I .... do ................. 1 
Pacific.. .............. 2 

do ................. 1 
W a h k i a k u ~ . .  ........ 1 

.do ................. ‘ 1 

11 

24 

TotJ .................................. .................... 

The reduced 1mck led some of the canners to  resume the business when the close 
time vas over and the fall fishing began on Septemtier 10. At that time there was a 
nuniei*ous run of salmon in the river. By some these were regarded as small chinook 
saliiion, by others they were thought to  be clog ~alinori. Juclgiug from the size, 10 to 
15 pounds on an average, i t  scems probable the fish mere dog salmon ( O n c o r l ~ y d u s  
ketu). If 80, this mas the first year auy business mas made of packing them on the 
Colombia, although they were rather extensively canned on some of the coast streams 
in 1503. The boats could go 
out from Astoria and return loaded in a fern lours. The price at first was 5 cents per 
fish, b u t  i t  quickly dropped t o  2 cents per fish, and even then the demand mas far 
below the supply. The caiiriers could doubtless liave packed tllreo or five times as 
many as they did. They were restrained in packing these fish extensively by their 
poor quality when cauued. Wlien fresh the fish were fine-looking, with firm flesh 
and a good color to tlieir meat. When canned, however, they bleached out and became 
wliite or straw color. They could onlybe sold as third or fourth class goods, bringing 
$3.20 per case. The quautity canned was about 20,000 cams. 

The unusual feature of t h e  fall packing operatioils was tlie utilization of humpback 
salmon (0. gorbusclm). The caiiners paid 6 ceiits each for the fish. According to Mr. 
AI, J. Kiuney, between 2,500 and 5,000 cases were prel)amd. Some of the raw n~ateriitl 
caiw froui Paget Sound. 

Condifioii o f l h e  scilnma iiidustry in 189f.--The regular salmon-fishing season of 1894 
begaii April 10 and ended August 10. Duriug the months of May and June tlie suc- 
cess of this iiidnstry WRS seriously jeopardized by tlie occnrreiice of nnprecedentedly 
high freshets, which constituted one of the principal features of the season. A litter 
extraordinarily large ruii of salmoii overbalaucod the injurious effects of the floods. 

During tlie height of the flood the operations of the gi1l.net fishermen mere inter- 
rupted, bnt by the initldle of June the gill nets began to take large numbers of firm 
chinooks, and are reported to lave  done wcll during the remaining part of tlre season. 
The run of fish coritinned large to  the very elid of the seasou. On August 7, tliree 

The fish were know11 its “chniiis” in the lower river. 

A few silver salmou (0. kiszitch) mere also canned. 
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days before the suspension of fishing, 46 tons of chiiiooks, equivalent to omr 3,G00 
fish, were landed at  one cannery in Astoria. Taking the seiLson through, the year was 
the best one for gill nets in a long Cinie. Accorcling to Mr. Kinney, many gill-net 
crews took 13 t,oris of fish, and oue caught 1 7 $  tons, equivalent to over 1,700 fish. 

The catch of blueback salinon in traps had beell unusually large up to the time 
of the writer's irisit (June.%), and advices received after the'suspeiision of the fishery 
reported a general continuance of tlie 1'1111. Some daily catches of single nets and sets 
of nets in Juue were larger than corresponding weeldy lifts during the previous season. 
The seasoii7s run I T ~ S  said to have been larger than for five or six years. 111 tlie upper 
river, notmithstnntling tlie destruction of wheels by liigli water, the catch of bluebaclis 
was a t  times ,?;host nnprecede~~ted. The yield of stcelhends IT:N also large. 

The catch of chinook snlino:: in traps was, however, remarlrably small. Up to 
June 22 some traps hitd taken only 200 pounds of cliinooks, and during tlie whole &a- 
son the quantities of cliinoolrs obtained in this way were inucli below the average. 

Tlie prices agreed on by the canners ant1 fishermen of tlie lower yivermero 6 cents 
a pouiid Sor chinoolis, 4 cents :I pouud for bluebacks, and 2 cents a pound for steel- 
heads. The condition of the industry on June 15 is thus described in x dispatch from 
Astoria, publisliecl in the Or'cgonian, of' Portland, on June 16 : 

The ruu of salinou has iiuprored gre:Ltly, and the catch of'the gill-net meu to-day was greater 
thau for any clay in t81ic history of the canniug business for inany years past. During the warm nud 
pleasant weather of the last ten clays hundreds of boats could bo seou ont around tho jetty. The 
success of the gill-net iiicii does not, however, niean that  their receipts are in excess of those of the 
corresponding tirue last year. As yet the traps liave xieldod but  sniall returns, while seining is out of 
the question, owiug to  tho liigli watcr. Canncry mcu claim that  mliile the gill netsmay take  cuoagh 
fish to  pack 100,000 c:iscs inor.3 thau irere paclrecl last year from tho same sources of supply, the  short- 

This view of the 
sitiiatiou is borue out  by the fact that orders for over 50,000 cases are linowii to have beeu canccled 
dnring the past two weeks. 

By the end of the month the estiniatetl shortage mas considerably reduced, and 
as the season wore on it becaine apparent that instead of a shortage there ~ ~ o u l d  be 
a larger pack tliau in 1803. 

The canneries operating' in the Coliinbia basin in 1894 numbered 24 and mere 
located as follows: 

in receipts froui seines, traps, aut1 Ash-wheels will reach fnlly 200,000 enses. 

................................... 
Brookfield .................................... 
Cntlilnlnot ...................................... 
Cliitiook .................................... 
&gIe CliB. ................................. 
Eureka ........................................ 
Ilwrtco ...................................... 
Kn,ppto11 ...................................... 
Pillnr Rock.. ................................ 
\\'atorford.. ................................... 

)regon : 
Aatorin ..................................... Chtsop: .............. 
clit'ton ........................................ .do ................. 
Dnllna ...................................... TVaRco.. .............. 
I\.rapleDell Mnltnomnll 
Warr(mdnlu ................................... .(IO ................. 
fortlnnd ....................................... .do ................. 

.................................. ............ 

Vnlikiakuni.. 1 
.do ................. 1 
(10. ................ 1 

Pnciiic. ............... 1 
W ~ l i l c i n i c u ~ ~ ~ .  ......... 1 

.do ................. 1 
I'ncitlc ................ 1 

(lo ................. 1 
\Ynlikinknui.. ........ 1 

.do .................. 1 

I .  lotal ...................... ...........I.. .................... 

Totnl .......................................................... 
Grand totnl ................................................... 

1 ! 
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Year. 

Detailed figures from separate canners have been obtained by correspondence, 
which place the pack a t  461,400 cases, of which 183,400 cases were prepared at Asto- 
ria, 204,000 at other places in the lower river, and 74,000 cases a t  the Cascades and The 
Dalles. The proportion of the different 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 steelheads, 15 per cent or 69,210 cases. 

The foregoing figures apply only to the regular*packing season, which terminated 
August 10. When the close. time expired on September 10, some*of the canneries 
resumed operations and continued t o  pack until November 10. Prom information 
received from Mr. M. J. Kinney, i t  appears that about 70,000 cases, chiefly of silver- 
sides, were prepared in the fall. Mr. Kinney states that it would have been an easy 
matter to pack double that quantity had the fishing been carried on with sufficient 
energy. 

Statistics of salmon puck $+om 1866 to 1894, inclusive.-From 1866, the year in 
which the salmon-canning industry on the Coliiinbia ltiver was established, to 1894, the 
quantity of salmon utilized for caniiing purposes .was about 695,400,000 pounds, and 
the aggregate pacli.was about 10,G33,800 cases, each holding 48 one-pound cans, or the 
equivalent. The value of tlie pack to the canners was about $61,760,500. Up to and 
iiicluding 1587 practically the entire quaiitity of salmon utilized in canning consisted 
of chinook salmon. Since that ycar larger and larger quantities of steelhead, blue- 
back, and other salmon have been used and the number of chinook 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 
canning, the number of cases packed, the wholesale market value of r;he canned fish, 
and 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 utilization 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 inore apparent when the greatly 
augmented quantities of apparatus employed in recent years are taken into consider- 
ation. With the number of fishing appliances einployed in 1894, a pack in that year 
a half larger than that in 1884 mould really indicate a serious reduction in the supply 
of fish. 

' 

Summary of the salmon-canning indastry of the Coltcmbia Rivev from it8 oi'igiit lo the present h e .  

Groas weigh1 
of salmon 
utilized. 

Vnlue. 

___- 

$2,600,000 
3,147,000 
2,915,000 
2,600,000 
2,135,000 
2,124,000 
2,327,981 
1,809,820 
2,407,456 
2,240,964 
2,670, OGU 
2,135,824 
2,422,350 

Numbor of 
caaes 

packod. 

Average 
valuu 

per case 

* $4.80 
6.00 
4.70 
4.61 
4.76 
5.97 
6.25 
5.84 
6.52 
5.62 
5.60 
6.42 
5.26 

4,000 
18,000 
28,000 

100,000 
150,000 
200.000 
250,000 
250,000 
350,000 

' 375,000 
450,000 
380,000 
460,000 
480,000 
530,000 
550,000 

Value. 

$64,000 
288.000 
392,000 

1,350, 000 
1,800,000 
2,100,000 
2, 325,000 
2,250,000 
2,625,000 
2,250,000 
2,475,000 
2,052, 000 
2,300,000 
2,ti40,000 
2,650,000 
2,475,000 

Grom weight 
of salmon 

per case. utilized. 

i4.00 
13.50 
12.00 
10.50 
9.80 
9.00 
7.50 
G. 00 
6.50 
5.40 
6.00 

Cumber of 
caaea 

packed. 

541, XI0 
629,400 
820,000 
653,800 
448,500 
356, 000 
872,477 
309,885 
435,774 
308.953 
487,338 
YWd, 972 
461.400 

10, 563,799 

I 
*The figuroa g i w n  do not include the fall pack for 1894, amounting to  nbout 70,000 casea. 
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Preservation and increase of the salmon supply.--It is not unnatural that the solici- 
tude for the maintenance of the supply of salmon on the Columbia River should uow 
be greater and more general than a t  any previous time in the history of the fishery. 
The catch of chinook salmon has recently shown an almost constant annual decrease, 
and the success of the industry is yearly becoming more jeopai'dized. People who 
within a short time scouted the idea of aperrnaneut reduction in the number of chinook 
salmon entering the river, are now not averse to concediiig the effects of overfishing, 
and there is probably no one pecuniarily interested in the industry who does not 
realize that the t ime has come for active ineasures 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 enornious and the productive capacit8y of the river is 
wonderful. All reference, therefore, to a decreased abundance must be construed in 
the relative sense as compared with the conditions prevailing when the acme of the 
cauniug industry was attained in 1884 and 1385.. The threatened exhaustion of the 
supply must also be considered with reference to the extent of the fishing nom carried 
on, which is not only commensurate with the snpply, 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 overtaxation of tlie 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 affairs. The practical unanimity of opinion is reinarkable 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. The 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 thirik that, for R time at  least-until the fishery begins to improve-the 
propagation work should be supplemented by some prohibitive measures. 

It being gonerally recognized that the decline in the abundance of chinook salmon 
is due to  the fact that  the length of the fishing season arid tlie avidity with which the 
fishery is prosecuted prevent a. suacient number of salmon reaching the spawning- 
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 sliort weekly inter~nissio~l in the fishing. 

Under present regulations the regular sslmon-fishing on the Columbia River 
begins April 11 and continues until August IO. In the opinion of the U. S. Conmissioner 
of Fish and Fisheries, if the fish that are nom taken in April and August were 
allowed to pass up unmolested, a very inarlred improvement in the abundance of 
salmon would in due time be witnessed, and this protection, with ample artificial 
propagation, would rapidly restore the productiveness of the river. 

I". C. B. 1804-16 
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July. 

43.11 
15. RO 
40.73 

The Commissioner may be quoted on this point as follows: 
The number of chinook salmon taken in  April aiid 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 tbis salmon, if allowed to  pass without interruption t o  the 
headwaters of the Colurnbia 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 tho mouth of April. 
The August run of chinook salmon consists of gravid fish uear their spawning time. The flesh for this 
reason has undergone deterioration, and if canned constitutes au inferior product, the sale of which 
will discredit the reputation which the Columbia River salmon justly hold in  public estimation. Nom 
of the August run of chinooks probably ascend the Columbia above The Dalles. They spawn in 
the tributary streams of the Lower Columbia and i n  the main ntrenm between The Dalles and the 
mouth of the river.-( Report of the Commissioner of Fish and Fisheries on Investigations in  the 
Columbia River in  regard to  the Salmon Fisheries. 

As the Commissioner states, the packing of salmon in April is not generally 
regarded as profitable, owing to the irregularity with which the fish come and the rela- 
tive scareity, 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 
ofteu unfit for cailniiig, and much waste results; the fish are also often mute aud the 
supply is insufficient to keep the caiineries in operation. It sometiiries happens, 
however, that the season is late and the August run consists of an abundance of fish 
in excelleut 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 canners. 

The sentiment of the canners in the lower river ie  strongly favorable to the 
restriction of the canning season to the three months of May, June, and July, aud the 
suspeiision 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 i t  
desirable, and still fewer would prefer to operate their canneries in April. 

That, R S  a whole, no couspicuous part of the pack is taken in April and August, 
and that making a close time of these months would not seriously impair the business 
of the canners, may be seen from the following summary based on the quantities of 
,fish packed during each of the four years ending in 1802 : 

Washington, 1894. pp. 16,17.) 

Peme)ituge of weight of each kind of salmon puclced on the Columbia Riaev i n  each month in 

August. Total. 
--- 

.......... 100.00 .......... 100.00 .......... 100.09 

1889, 1890, 1891, avid 1893. 

Years and species. 

1889. 
Chinook .................... 
Blueback ................... 
Steelhead.. ................. 

April. 

12.47 
15.78 
5.77 

1 .................. 1600. 

................. Chinook.. 3. 00 
Blueback.. 8.59 
Steolhead ................... 3.97 

21.81 
32.93 
9.03 

26.50 
27.55 
8.31 

23.01 
35.49 
38.47 

28.2Y 
40.42 
J1.05 

May. 1. June. 1 
--- 

1891. 
Chinook .................... 
I%luobaek.. ................. 
Steelhead ................... 

1892. 
Chinook .................... 
Blueback ................... 
Steelhead.. ................. 

8.74 
9.05 
2.72 

0.05 
9.90 
2.41 

19.09 
28.70 
0.99 

20.01 
35.38 
7.51 

23.73 
43.50 
27.07 

20.33 
37.86 
32.32 

100.00 

42.22 
10.83 
51.44 

37.70 
14.W 
45.03 

0.22 1 100.00 
1.92 100.00 

11.18 , 100.00 

9.25 100.00 
2.10 100.00 

18.13 100.00 
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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 followiiig tabulated statement, representing the 
results of interviews with canners, public men in sa1inou.fishing centers, and State 
fishery officers, chiefly in Astoria and Portland, the caiiiiers predominating : 

Favoring extensive artificial propagation to exclusion of riny restrictive 
nieasures. ._ - __.  ._ - -. . . -. _. . . _ _ _  _ _  _ _ _  _ _ _  ... - _ _  . . ~ -. . _. -. .__ __. ___. __. 1 

Favoring extensive artificial propagation :md close time throughout month 
of April .___.. ...__. .___._______ ___... .__._.____.__.___..____. _ _  __._ ...___ " 3  

Favoriug extensive artificial propagation aud close time throughout month 
of Augus t . . - - . - - - - -  ..__..------..-...--..-..----..-. - -..-.-.--- _. .--__. _ -  

Favoring extensive artificial propagation and close time throughout the 
months of April and August .. - - .. . -. _. . . .._ . . __. . .. - ._. ._. _. . . __. . . .. . __.  t 13 

19 

In the case of the apparatus in the upper 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 would be given opporturiity to pass uumolested beyond the wheels. 
In lieu of such an arrangement, the establishment of a graduated closo time for differ- 
ent parts of the river or of a iiioving zone of protected water has been suggested. 
wheel fishermen mould probably not object to such a plan. Those interviewed 
expresser1 themseldes as favoring a close time till May 10 or 15, provided the course 
was considered advisable foy the protection of the fish. 

It may be stated that any suggestion of a shortening of the season on the Coluinbia 
River will probably be opposed by a large majority of the gill-net fishermen arid inany 
persons using other forms of apparatus, under tlie iinpressiou that a curtailment of 
the season would mean a reduction in their income, whereas the opposite result would 
probably ensue. 

The prohibition of certain f o r m  of nets has from tiiue to time been suggested and 
advocated. I n  the lower river the use of wheels has by a few persons been opposed 
011 the ground that the fish which have escaped the multitude of nets in the part of 
the river below the Cascades sbould 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 IVheeh 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 niaiiitaiued by natural 
means. It can not be said, however: that the desire to proscribe any special kiud of 
fishing apparatus is very prevalent, and the entire cauning interests would probably 
strenuously oppose any attempt to :tbolish traps, seines, or wheels, for the reason that 
these appliances are largely owned 01' controlled by them, and afford the principal 
means for successfully withstanding what are cousidered unjust demaiids of the Fisher- 
men's Union, which advocates tlie use of 110 form of a1)lmatus save the gill nets. 

* Al l  of thew, while preferring to snspQn(~ fishing dtiring oiily one of tho inonths in quostion, 
mould probably not, be averse to hflviilg a close time in both, if deemed necessary or desirnble by com- 
petent authority. 

_____I___- 

t One also favoring abolition of wheels. 
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8alnion i n  the Wil lamtte  and Cluckurnas riaers. It is reported by fishermen and 

as i t  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 

1 salmon passes by tlie mouth of the river, 
In  1804, owing to ai1 unusually large volume of water, many salmon are said 

to have gone over the falls of the Killamette a t  Oregon City, but i t  seems clear that 
in ordinary seasons, when there is no special increase in the amouut of water a t  the 
falls, gre;it difficulty must be experienced by the migrating fish in surmounting them. 
The construction of one or several fish-ladders a t  the falls is urgently needed, and is 
nom more important than a t  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 mainteiiarice of the ladder are thus 
described in the Oregonian for August 10, 1894: 

Governor Pennoyer, State Treasurer Metschan, and Secretary of State McBride, constituting the 
State board which was authorized by the last legislature to  locate a fishway over the Willamette Falls, 
will take the fimt step in that  direction to-day. The governor, treasurer, and secretary. with StateFish 
Commissioner McGuiro, Hon. George T. Myers, and several otlier 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, bu t  i t  will 
cost much less: By the provisious of the law the fishway shall be constructed in the bed of the river 
on the west side of the main fall, by makiug 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 nianner that  salmon can freely ascend from 
below t o  above the falls by passing from pool t o  pool. 

In  order to  have the fishway built in  the manner provided, the board is empowered to remove all' 
obstructions, whether nalural or artificial, to  its construction, or to  the passage of fish over the falls. 
Obstructioris to  the passage of fish includo fish-wheels, ucts, lines, aiid other devices for catching fish 
stationed within 50 feet of the fishway. The maintenance of such obstructious is a misdcmeanor, and 
is punishable by a fine or iniprisozment, or both. 

The board is authorized to millre all necessary arrangements for the construction of the fishway, 
such as employing a superintendent and workmen, purchasing tools aiid sup$ies, and advertising for 
bids. All  bidders must agree to  keep the fishway in good order for two pars  after its completion. 

the greatest evils now affecting the fisheries of the Columbia River basin. Not oiily 
is this obstruction annually destroying millions of undeposited ova and practically 
inhibiting natural reproduction in the headwaters of tlie river, but it is seriously 
impairing the operations of the hatching station of the U. S. Fish Commission located 
on that stream. The enactyneut of a lam is earnestly desired requiring the owners of 
dams in all salmon streams to put in and maintain suitable fishways, which should 
be subject to the approval and regulation of the State fish commissioners. In the case 
of streams like the ClacBalnas, on which Government or State hatcheries are locatccl, 
it Wonld seem tliat the great iuterests at stake would warrant the absolute prohibition 
of dams or other obstructions, and, possibly, the proscription of all fishing. 

According to Mr. Seaburg, of Ilmaco, Wash., one of the most extensive salmon- 
packers in the United States, in April and May, 1893, about 140 tons of chiuook 
salmon were taken below the dam in the Clackamas Biver by means of gill nets and 
seines. The principal part ofthis relatively large m t c h  was taken a t  the dam, where 
the fish cougregated in their attempts to surmount that obstruction, I n  1894 over 100 
tons were taken in tbe same locality. 

sportsmen that only the early run of chinook salmon P goes up the Willamette River, 

The existence of a dam in the Clackamas River is generally recognized as on= 
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There is no doubt that the natural conditions in the Clackainas are extreinely 
favorable for tlie breeding of salmon, and the foregoing statenlent of the catch i i i  tliat 
stream in 1893 and 1894 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 noninterference with the saliiion which have escaped the traps, 
seines, and gill nets of the Columbia and reached the Clackawas would perinit the 
hatchiiig station there located to liberate enough young snlnioii each year to go far 
toward repairing the diminution in the supply caused by excessive fishing. 

Mr. L. T. Barin, who has been fishing 011 the Columbia and its tributaries for more 
than thirty-four years, iiiforniecl iiie that, as a result of his personal observations in 
every important branch of the Uolunibia, he has no hesitation in affirming that the 
Clackamas always was and still is the best’tributary salmon stream in t8he whole basin. 

The continuance of present conditions, however, can not fail to have a fiw-reaching 
eBect on the abundance of salmon in the lon-er Columbia Itiver, and an  accelerated 
diminution of chinooks may be depended 011 as a direct result of the obliteration of 
the run into the headwaters of the Clackamas. 

Notes o n  apparatus and the catch.-Under this head some general notes on the 
principal forms of apparatus and the catch iii each iiiay be presented, and some detailed 
statistics, showing tlie yield of certain nets iu 1592 to 1894, may be introduced. 

As is well linown, gill nets take larger quantities of chinook salmon than all other 
nets combined. While the proportion of fish thus obtained natirrally varies horn year 
to year, tlie gi1l.net yield always so far overbalances the remaining catch that i t  aflords 
an accurate basis for det’erniining the abundance of the fish, while i t  is evideiit that 

. any regulations intended to increase t h e  supply of cliiiiooks must have primary 
application to the gill-net fishery. The iinportance of the gill iiet as a factor in the 
tznking of chinooks mill be clearly seen from tlie following comparative statement of 
the number of tliese fish obtained on tlie Columbia River, mitli all forms of apparatus 
and with gill nets alone, duriiig the period of fiw years beginning 1889 : 

Statement of the total wuniber of oliinook sulntoi~ tukcii on the Columbia River f rom 1869 to 1S93, with 
the number and percentnge of those catight with g i l l  wets. 

I I I Gill-uct ontch. 1 

1889 ............... 
............... 

1891.. ............. 003,779 ............ ............... 

I Total ........ 1 4,468,238 I 2,839,007 I 03.56 I ---_____ 
_____ 

The employment of snmJ-meshed gill nets has of late been increasing, and in 
1894 mas more exteusivo than ever before. The regular iiiesh of salmon pill nets is 
84 to 94 inches, while the smaller-moslied lletms wliich have been coming into use have 
:L 7-inch mesh. 

The principal reason for the increase in t h e  use of sinall.mesheci nets has been 
the change in basis for selling the cat’ch effected in 1893. Prior to that time the 
gill-net fishermen were paid so inuch per fish regardless of size, althougll two fish 
under a given weight (22 pouncls) were required to count as one full-sized fish. The 
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practice of selling fish by weight caused no discrimination against the smaller fish,’ 
whicli now briug as inucli per pouud as the larger oues, and led to the use of nets 
with snirrller mesh with a view to increase the catch by taking the fish which might 
otliermise go through the nets without gilling. 8 

The increase ill the use of small-meshed gill nets may, to some extent, be gauged 
by the additional quailtities of blueblacks and steelheads taken, ana 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 moutli of the Columbia River aud landing their catch 
at  Astoria, are interesting as iiidicatiiig the daily fluctuations in the run of salmon 
slid because they afford a basis for comparisons with other years. The figures mere 
selected from the books of the salinon.cauner to whom the fish mere sold, for the 
special reasou that the men fished more or less regularly each year and their work 
reprcseuts the capacity of’ tli2 river. In 1898 the fish are designated by number; in 
the following years the figures represent pounds. The statement for 1894 comes up 
to June 20, the time of the writer’s visit. 

Statenaent of the daily gill-net catch of fonr$jiahernien $.9hing at tke  nlouth of the Columbia River in 189% 

I I X o .  1. 1 h’o. 2. 1 No. 3. 1- No. 4. [ Total. 1 --I___ 
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Statenient of the daily gill-?let catch of f o z w f i s h e m e n  fcshing nt the ?ttouilt. of tlie Columbia River 

in 189,$-Contiiiued. 

0 ....... 
11 ....... 
12 
13 ....... 
14 ....... 
15 ....... 
16 ....... 
18 
I9 ....... 
20 ....... 
21 ....... 
22 
23 ....... 
25 ....... 
20 ....... 
27 ....... 
28. 
29 ....... 
30 ....... 
31.. ..... 

Total ...... 
2 ....... 
3 . .  ..... 
4 ....... 

....... 

4ug. 1 

1 No.l. j No.2. I No.3. I No.4. 

28 .....! 17 4 .......... 41 ..... 2 43 ..... 1 
4 .......... 09 ..... 2 7 ..... 1 1 1  ..... 2 

20 ..... 1 32 ..... 2 88 ..... 2 10 ..... 1 
11 ..... 2 2 ..... 1 0 _...._ 1 15 1 
3 ...... 3 1  6 .......... 43 ..... 4 37 ..... 4 
3 .......... 3 ..... 1 5  .......... 10 ..... 2 

30 ........................... 7 
8 .......... 14 .......... 10 ..... 1 11 ......... 
8 . .  ......................... 0 ..... 1 2 ......... 
6 .......... 11 .......... 9 .......... 18 ......... ........................ 0 .......... 0 .......... 27 ......... 

15 ..... 1 ................. 5 .......... 4 ......... 
9 .......... 21 ........................................... 
7 .......... 2 .......... 15 .......... 31 ..... 1 
0 .......... 1 .......... 15 ..... 1 0 ......... ........................................ 14 .......... 2 ......... 
23 .......... 15 ..... 1 16 ..... 1 11 ......... 
11 .......... 10 .......... 9 .......... 8 ......... 
55 ............................................ 57 ..... 1 

347 ..... ..... ..... 22 447. ..... 17 

........................ 4 .......... 25 .......................... 
5 ........................... 17 .......... 31 ......... 
2 7 .......................... 

........................ 5 .......... $4 .......... 11 ..... 1 

.......................... 

..... ......... ..... ....... .......... 9 1 ! 10 1 23 

..... ..... ..... ..... ..... ..... ..... 

......... ..... ..... 1 ......... ......... ..... 

Total. 

20 
5 
1 
0 
6 

11 
3 

1 
1 

1 

KO. 
57 

102 
28 
32 

HZ 
38 
55 
73 
01 

127 
83 
72 
40 
3 

25 
43 
50 
83 
15 
61 
58 

85 
14 
37 
09 

1,333 

..... 

..... 

- 
- .- 

29 
4 1  
79 
03 
15 
37 
21 
78 

110 
01 
G3 

140 
34 
88 
30 
43 
48 
10 
43 
39 
24 
30 
55 

10 
03 
88 
112 

28 

- 

.... 

.... .- 
9 

1,481 

29 
53 
42 
9 

24 
5 

102 

I, 078 

__ ___ 

- 
__ _. 

-- _- 
........ ......... 

2 ......... ......... ......... -- 
2 

125 
-- 

I a 
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Statement of the daily gill-net catch of four Jishern~en Jishing at the mouth of the Columbia 
Eiver in  1853. 

LbS. 
303 
80 
72 

392 
107 
175 
187 
317 
287 

___ - 
No. 1. No. 2. 

Date. 

Lbs. 1 LbE. Lb8. 1 L b S .  5b8. LbS. LbS. 1 &bS. 1 &bS. ....................................................... 303 ........ 
80 ................................................ 80 10 

........ O!l ........................ 82 ........ 223 ........ ........ 90 ........................ 86 ........ 568 ........ 

............ :... ........................................ 107 ........ ........................................................ 175 ........ 

........ 131 ........................................ 318 ........ 

........................................ 88 ........ 405 ........ 
i o  168 ........................ 353 ........ 813 10 I 

I 
Apr. 17 ............ 

18. ........... 
22 ............ 
24. ........... 
25.. .......... 
26 ............ 
27 ............ 
28 ............ 
29 ............ 

May I ............. 
2 ............ 
3 ............ 
4 ............ 
5 ............ 
6 
8 ............ 

No. 3. No. 4. Total. 

I60 ........................ 138 ........ 259 ........ 
270 ........ 100 ........ 221 ........ 355 ........ 
632 ........................ 403 ........ 276 ........ 
141 ........................................................ 
120 *5 27 ........ 310 ................ 20 

............................................ 141 ................ 
38 1 ........................ 373 I ................ I::::::::, 

266 
425 
62 

105 
251 
583 

Total ......... ........ ........ ........ ........ 

......................... 

........................ 

........ 55 ........ 

........ 311 ... ....., 

........ 02 10 ........ 66 ........ 

122 
616 
414 
408 

9..- ......... 
10 ............ 
12 ............ 
13. ........... 
15 
10 ............ ............ I 

........................ 1 ........ 1 60 ~ 20 1 ........ 71 ........ ........ 455 ........ 

122 
610 
414 
408 

....... .I. ...... . I_ .  ... .-.I 

...... ........ ..... .-.I 
1,010 

33 1 ........ 194 ........ 570 

602 
1,270 

227 I ........ I 1;031 
005 

1,245 
1,142 
2,555 
1,314 
1,202 
1.316 

155 I ........ I 

557 1.. ......I 
9til I ........ 

20 

10 

........ ........ 

........ 

........ 

.__ .___.  ........ _.__ _.._ ........ 

........ 

........ 
17 ............ 
18. ........... 
19 ............ 
22 ............ 
23 ............ 
24 ............ 
25 
20 ............ 
27 ............ 
20 ............ 
30.. .......... 
31 .................... 

20 ............ 

390 ........ 180 ........ 335 ........................ 
424 ........ 158 ........ 379 ........ 284 ........ 
472 ........ 152 ........ 366 ........ 152 ........ 
173 ........ 48 ........ 738 ........ 355 ........ 
398 ........ 127 ........ 2G5 ........ 472 ........ 
518 ........ 418 ........ 256 ........ 124 ........ ............................ 221 ........ 160 ........ 65 ........ 
238 ........ 313 ........................ 17 ........ 
549 ........ 57 ........................ 37 ........ 
014 ........ 100 ........ 1,914 ........ 117 ........ 
221 ...... 258 ........................ 400 ........ 

120 ........ 83 ........ 1,027 ........ 1,325 ........ 

1:: ...................... 167 ........ 244 ........ 411 I ........ I 

430 ........ 
568 ........ 
013 ........ 

3,051 ........ 
945 I ........ 

156 
164 
92. 
75 

431 
179 
278 
97 

140 
82 

53 
223 
150 

1,076 
471 
123 
200 

130 
141 
128 
39 
65 
52 

03 

Total ......... 

10 222 ........................ ........ 569 ........................ ........ 408 ........................ ......................................... ................................................ ........................................ ........................................ ........................................ 
........ 50 ........................ ........ 24 ........................ 
........................ 82 ........ ........ 65 ........ 157 ........ 
........ 306 20 205 20 ........ 001 GO 399 20 ........ 146 ........ 41 ........ 

10 498 ........................ ........ 158 ........ 82 ........ 
........ 136 ........ 40 ........ ........ 171 20 70 ........ ........ 180 10 108 20 

........ 894 10 175 20 

........................................ 

................................................ 

........ 37 ........................ 

........ ........ ........ 206 I 132 

........ 35 1 10 281 ........ 

June 1 ........... 56 ........ 
3. .......... 721 ........ 2 ............ I l , O 3 t ? /  101 

434 
1,760 
1,231 

75 
214 
764 
501 
447 
97 

021 
405 
229 
508 

1,222 
1,373 
2,271 
1,019 

021 
440 
237 
502 
506 
612 

1,090 
1,245 

672 

5 ........................... 
6 ........... 214 ........ 
7 ........... 333 ........ 
8 9 .__.: ..... 1 IS2I 201 ........... 160 ........ 

10 
10 ........ ........ ........ ........ 
20 

10 
10 
10 ........ 
20 
70 
90 
40 
10 

........ ........ 

........ ........ 
10 
20 
40 

40 
10 

........ 

10 
12 ........... 
13 ........... 
14 ............ 
15 ........... 
16 ........... 
17 ........... 
19 ........... 
20 ........... -. 

........................... 
431 10 
299 10 
220 10 
373 ........ 
777 20 
700 30 
105 10 
361 40 

Zl...... 
22 ........... 
23 ........... 
24 ........... 
26 ........... 
27 ........... 
28 ........... 
29 ........... 
30 ........... 

................... ........I :: ...... 
57 ........ 

184 10 
124 ........ 
116 10 
023 ........ 
111 10 
151 ........ 

Total. ........ I 7.561 1 190 I 4,650 1 20 1 4,9R6 1 130 I 1,778 1 80 1 18,975 1 420 1 
* Blueback. 
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No. 1. 

Chi. Steel. 
noolis. heads. 

Lbs. Lbs. 

Date. I 
- 

July 1 ........... 218 ........ 
2 ........... 387 ........ 
4 ........................... 
5 ........................................... 
0 
10 ........... 21 ........ 
11 ........... 55 ........ 
12 ........... 92 ........ 
13 ........... 128 ........ 
14 ........... 189 ........ 
15 ........... 270 ........ 
17 ........... 376 ........ 
18 ........................................... 
19.. ......... 203 ........ 
20 ........... 250 ........ 
21 ........... 120 ........ 
22 
24 00 
25 ........... 02 ........ 
20 ........... 418 ........ 
27 ........... 447 ........ 
28 ........... 194 
29 ........... 079 ........ 
30 ................................... 
31 ........... 298 ........ 

Total.. ....... 4, 02% ........ 

........... ........ 

Statement of the daily gill-net catch of f o u r  jishcrnien jishing a t  the mouth of the Columbia 
Iiiiiev i n  1S93-Continued. 

No. 2. No. 3. No. 4. Total. 

Chi. Steel. Chi. Steel. Chi- Steel- Chi- Steel- 
nooks. heads. nooks. Iieiicls. nooks. heads. nooks. heads. 

Lbs .  L b a .  Lbs .  Lbs.  Lbs. L b a .  L b a .  L b a .  

_____ 

-____--- ---- 
53 ......... 158 ........ 335 ........ 792 ........ 
00 ........................................ 00 ........ 

........................................................... 20 ........ 20 ........ 
101 ........ 102 ........ 7 0  ........ 3Gli ........ 
121 ........ 300 ........................ 560 ........ 
121 ........ 4ti ........ 110 ........ 309 ........ 
50 ........ 140 ........ 217 ........ 002 ........ 

323 ........ 68 ........ 183 ........ 850 ........ 

100. ........ 007 ........................ 1,270 ........ 
00. ........ 127 ........ 58 ........ 495 ........ 
104 ........ 307 ........ 112 ........ 703 ........ 

61 3 

27 205 ' 130 ........, 458 
055 601 207 1,019 
214 ......... 108 ........ 50 ........ 524 ........ 
89 ........ 38 ........ 

....................... a01 ........ 108 ........ 1 75:J ........ 

220 ........ Y37 ........ 178 ........ 1,122 ........ 
........................ ........ 149 149 

110 ........ 189 ........ 142 ........ 50D ......... 

472 ........ 144 ........ 338 ........ 1,380 ........ 
141 ........ 80 ........ 221 ......... 

........ ........ ........ ........ ........ ........ ........ 
........ 

7.1 ........ 71 ........ :! :::I::::/ 038 ........ 

I .  ................................ ......../........ ......... 85 I.. ...... 940 ....... 408 ........ 2,118 ........ 
100 1 ......... 1,315 ........ 680 ........ 2.302 ........ 

3,274 ........ 7,088 ........ 3,884 ........ 1 18,575 ......... __._____-__--_-_---- - 

249, 

__ __ __ __ __ -- 
bug. 1 ........... 402 ........ '23% ........ 285 ........ 

2 ........... 118 ........ 311 ........ 2118 ........ 
3 ........... 40 ........ 488 ........ 301 
4 ........... 401 ........ 518 ........ 304 
5 .  .......... 280 ........ 07 ........ 258 ........ 
7 ........... 309 ........ 300 ........ 1,832 ........ 
8 ........... ,005 ........ GOO ........ 07" ........ 
0 ........... 513 ........................ 980 ........ 

........ ........ 

I0 ........... 85 292. ........ 74 1 ........ 
11 ........... 86 1:::::::: 05 ........................ 
Total ....... 3,085 ........ 2,823 ........ 4,017 ........ 

__ -_ -- .- ___I 
240 ........ 1,225 ........ 
102 ........ 809 ......... 
87 929 , 
350 1,039 
78 ........ 081) ........ 

404 ........ 2,305 ........ 
490 ........ 2,427 ........ 
103 ........ 1,190 ........ 
115 ........ 606 ........ 
40 ........ 197 ........ 

2,117 ........ 12,042 ........ 

........ ........ 

........ ......... 

__-____.--- 

--- 

Statrment of the daily gill-net catch of f o i w  $ehevmen $shing a t  the mouth of the Columbia. 
River in 1894 ( l o  .Tune $30). 

____---. 
I80 13,057 120 '77,850 

No. 1. No. 2. No. 3. No. 4. Total. 
_-_I__ 1 Date. 1 Chi. 1 Steel. Chi. 1 Steel- Chi- 1 Steel. 1 Chi. 1 Steel- 1 Chi- 1 Steel- 1 

nooks. heads. nooks. heads. nooks. heads. nooks. heads. nooks. lieads. 

--- 
495 

Apr. 10 ........... 
12 
13 ........... 
14 ........... 
lo... ........ 
17.. ......... 
18 
19 ........... 
21 ........... 
23 ........... 
24. 
25 ........... 
30 
27 ................... 
28 ................... 
20 ........... 

Total.. ....... 

Lbs. I Lbs. L b a .  Lbs. I L b a .  L b a .  L b s .  Lbs.  Lbs.  
190 ........................................................ I90 ........................................... 185 ........................ 185 
112 ........................................................ 112 
253 ........................................................ 252 

........................ 103 ........ 37 ........ 4112 ........................... 22 ........ 350 ........................ 372 
297 1 ........................................................ 287 
297 ! ........ 91 ........ 315 ........................ 703 
564 ' 10 55 ........ 647 ........................ 1,150 ......................................................... 107 ........ 107 
290 I ........................ 208 ........................ 652 ............................................ 57 ....... 153 ........ 210 ' ................ 71 ........................ 71 

........................ I00 ... : 100 .................... 

i:::::::: 01 ........................................ 01 
301 !..: ..................................................... 301 _____ ----- ---- --- 

2,711 ~ 10 229 ........ 2,050 ........ 297 ........ 1 6,203 

L b a .  ........ ........ ........ ........ ........ ........ ........ ........ ........ 
10 ......... ........ ........ ........ ......... ........ -- 
IO 
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Statement of tlte daily gill-flet catch of fouv jislievnien jisliitig at tlte ntouth of ihe  Colunibia 
River i n  IS94 ( t o  June fO)--Continued. 

~ 

Date. 

May 1 ........... 
2 
3 
4 
5... ........ 
7 ........... 
E... 
9 

10 ........... 
It 
12 ........... 
15 ........... 
I6 ........... 
17 
18 ........... 
20 
21 ........... 
22 ........... 
23 
24 ........... 
25 ........... 
2G ........... 
28 
20 ........... 
30 ........... 
31 ........... 

lotnl ......... 
June 1 ........... 

Z... ........ 1 

........... 

19 ........... 

r l  

No. 1. No. 3. No. 4. Total. 

Chi- Steel. 
-___ 

........ ........ ........ ........ ........ 
........................... 79 ........ 231 ........ ................................... ........ 119 ........ a01 ........ 

105 ........ 25 ........ 405 ........ 253 ........ 251 :: ...... 
GO4 ........ I .............. 285 ........ 18 ........ 907 ........ 

........................... I80 ........ 278 ........................ 458 ........ 
275 ........ 137 ........ 292 ........ 311 ........ 1.015 ........ ........ ........ ........ ......... ........ 035 70 606 2!17 1,549 
207 ........ 120 ........ 138 ........ 172 ........ 0!47 ........ 
188 ........ 49 ........ 130 ......... 80 5 453 . 6 
245 ........................ 533 ........................ 778 ........ ........................... 310 ........ 70 ........................ 380 ........ 
312 ........ 249 ........ 62 ........ 218 ........ 841 ........ 

.................................................................. . . . . . . . . I . . . . . . . .  ........ 
1,013 ........ 526 l,lG6 1,438 10 4,141 10 
678 124 802 ........................... 287 ....................................... 2U7 ........ 
132 ........ 254 ........ 222 ........ 314 ........ 922 ........ 
480 22 495 ........ 581 ........ 400 ........ 2,022 22 
197 ........ 159 ........ 144 ........ 125 ........ t125 ........ ........................... 115 ........ 462 ........ 284 ........ 861 ........ 
227 ........ 485 ........ 195 ........................ 907 ........ 
321 ........................................................ 324 ........ 
444 ......... 411 ........ 020 ........ 535 ........ 2,010 ........ 

0,725 22 4,497 ........ 7,059 ........ 5,859 15 23,040 37 

........................... ........ ........ 

........................ 39 ................................. 

........ ........ ........ ........ ........ 298 i m  185 a n  1 1,310 

........ ........ . ........ ........................................ ........ 

---------I-- ---__ 
__---I__ I_ .___-_--__I__ ---- - - - ~  -_-_ 

350 ........ 345 ........ 340 ........ 459 ........ 1,494 ........ 
1,010 ........................ 15 ........................ 1,025 ........ 

* Bluobnck. 

The great multiplication of pouud iiets in the lower Colnmbia, especially in 
Baker Bay and around Sand Island, is a featiire of the salmon fisheries which 
impresses a visitor very forcibly. The nets form siicli D 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 mould appear that access 6 so many nets is cut off by the 
lines of other nets that a largo proportion of the traps would fail t o  pay expenses. 

A Washingtonolam requires that each trihp set in  the waters of the State shall be 
licensed. In  1893, 4G0 traps were liceiised to  fish in the Colunibis River, of which 
442 vere in Baker Bay. I n  1804 the number was 410, of which 357 mere in the bay, 
as T am informed by Mr. James Crawford, the fish conilnissioiier of Washington. Most 
of these are owned in Oregon arid are properly credited to the fisheries of that  State. 
The law also requires that a space of 800 feet be left between each lino of traps and a 
space of at least 50 feet betweeu the bowl of one net arid the leader of the next. 

The catch of chiuooks in pound nets is larger than in any other apparatus except 

3 
4 . .  
6 ........... / 403 
0 ........................... - 7 ........... 1 344 

, 8 390 

11 ........... 1,025 
12 
13 ........... 285 
14 ........... 308 
15 ........... 1,711 
16.. ........ 
18 ........... 1.200. 
19 ........................... 
20 ........................... 

........... 
9 ........... 1 249 

........................................................................................... .......................................... 488 ........ 80 ........ 583 ........ ........ 305 ........................................ IO8 ........ 
........ 1.-.-&6-1..- ..... 290 ........ 033 ........ 1.893 ........ ........ “GO ........ / ................ 350 ........ 

........ 188 ........ 625 ........ 1 238 ........ 1,910 ........ 

........................ ........ ........ ........ 508 ’ 074 1,572 ........ 113 ........ 142 ........ ’ 49 ........ 553 ........ 
345 9 a45 9 

12 ................ 99 ........ 3,248 ........ 7,032 12 
29 939 ........ 547 ........ 05 ........ 1,910 29 
31 425 ........ 184 12 ................ 2,320 43 

510 ........ 887 22 180 ........ 1,730 00 

201 ........................ 234 11 435 !; 1 
........................................................... 

10 737 ........ 355 0 890 20 3,248 

811 ........ 304 , 14 ................ 1,145 14 
I 
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gill nets, and the chinook is by far the most v:iluable species talren in the pounds. 
More bluebacks than cliinooks, however, are secured in, pound nets some seasons, the 
yield of the former usually being larger tliaii in  auy other forms of nets except wheels. 
The catch of steelheads is always larger in pound nets than in other applisnces. 

The quantity of salmon taken with seines is less than with any other important 
form of apparatus. Tlie  lumber of seines used is relatively sn~all, and tlie invest- 
ment in this liiiril of fishing apparatus is insignificant compared with that in gill nets, 
pouiid nets, or wheels. In  ordiiiary seasom more cliinooks thnri ally other species are 
caught in seines, although iu seasons wheli there is a particularly heavy run of blue- 
backs in the river, as, for instance, in 1892, the catcli of bluebacks is largest. The 
number of seines used 011 tlie Columbia is usually about forty, most of mficli are 
operated in the lower river near its mouth. 

The following figures represent the results of a seine fishery in the lower.Coluiii- 
bia in 1892, 1893, and 1S94, the record for the last year being incoinplete. 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 figures are given to show the variations in the 
catch of diEerent species from month to inoutli 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 66,673 pounds in 1893. 

Statement of the daily auto?& of chinook, steclkead, atid bltteback ealmon in n seine fished at  Bt-ozutisport 
Sandn, opposite Pillar Rook, Columbia Rivet-; iu  1S92, 1898, aid 1S94 (lo .June 1). 

Date* 

-- 
April 20 ........ 

22. ....... 
25.. ...... 
20. ....... 
27.. 
28. ....... 
20.. ...... 
80.. ...... 

Total.. ..... 
!day 3 ........ 

4. ....... 
0. ....... 
7 ........ 
8. 
D ........ 

10 ........ 
I1 ........ 
12 ........ 
13 ........ 
14 ........ 
15.. 
16.. ...... 
1R.. ...... 
19 ........ 
20 ........ 
21 ........ 

. 23 ........ 
24 ........ 
25. ....... m.... 
28 ........ 

Totul. ...... 

' 

5 ........ 

Chinooks 
(pounds). 

' 501 
452 
407 
340 

070 
312 
788 

................ 

-- 
3,470 

' 319 
804 

1, 007 
791 

1,035 ................. 
029 

1,144 
1,734 
1,413 

058 
1,197 ................ 

023 
492 
378 
401 

1,138 
305 
730 
780 

227 

10,854 

-I -- 

............... 

1892. I 1803. I 180.1. I 

1 327 
$711 I 

""'.ijj.l.. 
278 , 
218 
500 
507 

47 
38 

110 

22 

14,234 

....................................................... .......... I....__..._. 

. . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . - . . I - - . -  ....................................... .......................................... 327 012 44 

............................................. :m 752 71 ............................................ 411 270 15 

............................................ 1 !lo 04 17 ............................................ 109 ........... 118 - 

............................................................................. 

............................................ 100 1,052 ........... 

............................................................................ 

............................................................................. 
...................................................... 290 04 36 ............................................................................. ------- --_- ----- ............................................ 3,2d8 1 5, 558 543 
---=~=-----=s~=-= 
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Siatcmcnt of tltr daily catch of chinook, ateellmad, atid bluebaclc aalrtioii in a aciiie, etc.-Continued, 

14 ........ 
15 ........ 
17.. ...... 
18.. ...... 
20 ........ 
21 ........ 
LJ ........ 
24 ........ 
25 
2x.. ...... 
29.. ...... 
30 

‘. 

I 

583 
GG4 
912 

2,324 
ti99 

1,09G 
667 

1,033 

37 
13H 

.................. 

.................. 

1892. -- 

Total.. ..... 
J u l y  1 . .  ...... 

2. ....... 
3 
4 ........ 
5..: ..... 
G ........ 
7. ....... 
8. ....... 
10 

(pounds). 

10,867 

458 
799 

L5G5 
404 
3% 
280 
224 

-- __-_ 

.................. 

.................. 

--I- 

64 
118 
50 
96 
43 

3 
5 
14 .......... .......... 
35 

.......... .......... .......... .......... .......... 
119 .......... 

6-15 ................................. 
521 ................................. 
526 ................................. 
570 ................................. 
442 ................................. 
402 ................................. 
303 ................................. 
374 ................................. 
311 ................................. 
538 ................................. 
414 ................................. 

1,057 ................................. 
593 .................................. 
931 ................................. 
480 .................. 
374 ................................. 
212 ................................. 

I, 
...................................................... 

...................................................... 

, ............................................ 
......... G O 1  1.. ......... 1. ..... .....I.. .......... 

1,321 

209 
220 

71 
100 
38 

223 
2ti1 
105 
248 
3119 

-- 

__ 

I3lue- 
backs 

(pounda). 

1 1 , W  ................................. 
209 ................................. 
8GG ................................. 
155 .................................. 
315 ................................. 
13 ................................. 
40 ................................. 

304 ................................. 
GO0 ................................ 
G99 ................................. 

1,235 , ................................. 

_____ ____ _____ -- -- 

...................................................... 

-- 

81 
100 
129 
186 
342 
010 
305 
452 
722 

32 
72 

.......... 

Total ....... 
Bug. 1 

2 ........ 
3. ....... 
4 ........ 
5 _.___. _ _  
6 ........ 
7 
8...... .. 
9 

10 ........ 
11 ........ 

Total..  ..... 
Grantltobal. 

.......... 

31,8:18 

.................. 
3,777 
3,948 
2,035 
2,570 
2,194 

1,952 

-- ____ 

.................. 

.................. 
1,325 

610 

19,011 -___ 
81,540 

3,312 

41 
41 

___ 

.......... 
80 
67 

.......... ........... ........... .......... 

........... 

.......... .......... 

.......... 

.......... .......... .......... .......... ........... .......... 

.......... ......... 
.......... .......... 
.......... ........... 
........... 
......... 
.......... -- 

229 -__ ____ .......... 
.......... .......... .......... .......... 
.......... .......... .......... .......... .......... 
.......... 

19,8411 

Steel- 
heads 

(pounds) 

58 
35 
83 

120 
832 
77 

314 
260 
255 
84 
42 
85 

........ 
1,917 

234 
250 

302 
208 
22 5 
287 
173 

lG5 

253 
199 
21 1 
7 73 

212 
1,294 

932 
1,213 

490 

1,367 

587 
587 

-- 

......... 

......... 

......... 

......... 

1,278 

......... ......... 

......... 

2,212 

-~ 
13,458 -- 

......... 
742 

1,542 
1,389 

767 
1,437 

1,120 
......... 
......... 

239 
345 

2hinooks 
[pounds). 

......... ......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... ......... 
298 
302 

GU0 

2i9 ......... 
563 
505 
752 
318 

48G 

1,092 
850 
725 
GO9 
43G 

389 

628 

......... 
685 
787 
8U 1 
850 
905 

1,37G 

4,IGB 
3,744 
2,007 
1, all!! 
2,189 
1,208 

1,858 

......... 

......... 

29,542 

2,258 
z;920 

881 
844 
304 

1,421 
3,058 
1,818 
1, ti80 
1, O D D  

-_ 

......... 

l G ,  743 

4% 885 
__- ___ 

_- 

1893. I 1894. I 

* The  qnant i t ies  shown in this  column for Augus t  represent small  chinook salmon, mostly under 4 ponnds in weight,. 
and are not  included in the  grand total. 

The following table, relating to  the year 1893, and applying to that part of the 
Columbia River adjaceut to  Agtoris, shows by mouths the iinmber of different kinds 
of salmon taken by certain gill nets, pound nets, and seines, respectively, the entire 
catch of which was landed a t  a cannery, froin the books of which the figures were 
drawn. The fish here shown are the same as those whose average weights are 
recorded in another place in this report. 
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Juble showing the monthly catoh of chinook, bluebnok, and steelliead salmon irc a cei*tain'wmber of g i l l  nets,  

p o t d  nets, and seines employed at the mouth of the Colzinrbia Ricer in 1693. 

April ................... 

Ju ly  .................... 
May .................... 
June .................... 
August ................. 

Months. 

115 0,409 2 18 1 0,429 40 410 208 59 GR3 
I00 23,468 16 17 2:1,501 76 1,793 1,792 207 3,702 
105 22,008 91 511 22,010 75 3,350 5,4130 4,137 12,953 

185 12,892 ........ 017 13, 539 75 3,109 ........ 2,305 5,414 
1138 15,917 a 847 16,707 75 0,550 1,801 10.031 18,882 

Gill nets. Pound nots. I (April 17 to August 10.) (April  17 to August 10.) 

soiucs. 
(Juuo 20 to August 10.) 

Nunibor of fiah taken. ______ ber of 
Montha. 

Total number of fisli taken. 

- 

-p'__-_.---____- '--I-- / Total ............ .I.. ..... .I 80, 1394 1 I 112 1 2,040 j 82,840 ~. ...... .I 15,218 ~ 9,167 I 16,739 1 41,224 

April.. ........................ 

August ................. 
May 
June .................... 
July.. ................... 

Total ...................... 

..I. ................. ..I.. ................. 0, @25 210 77 7,112 ................................................................... 25,261 1,808 224 27,293 
426 813 1 25,516 5,786 5,074 36,376 1 5,;;: 1 i?: 1 5.827 12,129 28,356. 2,217 10,705 47,278 

1-8 TI 042 1 7,808 17,309 1 101,831 10,021 26,587 141,430 

5 2,872 I ........ 1,555 4,427 18.873 ........ 4,507 23,980 -- ~ -----.....---_ 

Detailed statistics for salmon wlLeels.-Througll the courtesy of Mr. Frank 3s. War- 
ren and Dr. John Williamson, of Portland, Oreg., the following detailed data are 
presented, sliowiug, for a period of gears, the daily catch of saluion by certain 
wheels operated at  the Cascades of the Columbia, which is the lowermost part of the 
river where the use of wheeIs is possible. The nuinber now operated there annually 
is about 35, and about 23 more are employed in the upper river a t  The Dalles and 
Celilo. 

The following figures, which have been drawn from the records of Mr. Warren, 
the owner of the wheels, show, for a series of eleven years, terminatiug in 1894, the 
daily catch of each kind of salmon in oue wheel fished on the Qregou side of the river 
and om on the Washington shore. The catch of the wheels iu question was selected 
for detailed presentation because they were operated continuously during each seasou 
and the yield represents tlhe productive capacity of that part of the river for wheel 
fishing. Theuucertaiuties attending the prosecution of this fishery; the influence of the 
vnluine of water on the catch; and the daily, monthly, aiid annual fluctuations in the 
abuiidance of the di8orent salmon are ~re l l  exhibited in the tables. The data are also 
valuable for the comparisoiis that may be made. Separate figures RI'C giveu for the 
salmon weighing 20 pounds or more and those weighing less tliau 20 pounds. 

The aggregate catch of the two wheels in rillestion during the years 1883 to 1594, 
inclusive, was 804,693 marketable scilmoii, as sliow11 in the following summary. Of 
these, 163,526 were cliinooks, 589,183 were bluebacks, ;md 51,984 were steelheads. The 
latter have only recently conie into use, aud the catch is not reported prior l o  1887. 
The largest nunibor of fish, namely, 134,144, mas talreii in 18%; the smallest uumber, 
1,677, in 1894, mliile in 1589, owing to the low state of the water, the wheels could not 
be used. The catch of chi~ioolrs WLS larger i i i  1SS4 thaii iu auy other year; i t  will be 
recalled that the acme of the canning industry oil the river was then attained. The 
blueback yield was largest in 1SS6. The bienllial cliaracter of tlie ruu of this fish, of 
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Yenra April. 

which mention is elsewhere made, is well illustrated by these figures. On comparing 
1854,1886, 1888,1890, and 1892 with 1883,1885, 1887, 1S91, and 1893, it appears the 
catch during the former series was 341,253 fish, aiid during the latter 246,881 fish. 

Summary of the yearly catch of salmon i n  two toheels locatetl, r*espedicely, on the Oregon and Washington 
sides of the Coliintbia Ricer, at  the Cuscades. 

I 
Pears.  ~ Chinooks. 1 Bluebacks. jStoelhoad8.*l Total. I 

May. 1 June.  July.  August. Total. 

1883.. I ............................... 
1884 ................................ 
1885 ................................ 
1880 ................................ 
1887 ................................ 
1888 ................................ 
1880 ................................. 
1800.. .............................. 
1801 ................................ 
1892 ................................ 
1897 ................................ 
1894 ................................ 

- 
1883 ........................... 5,057 7,393 8,458 
1884 ........................... 3,787 15,303 8,722 
1885 ............................ 3,123 7.102 1,824 
1880 ........................... 410 11,427 1,804 
1887 
18x8 ................. 12 2,006 0,598 2,725 
1889 ............................................................................ 
1890 ........................... 13,331 8,070 851 
1801 ........................... 1,072 2.878 130 
1892 281 7,008 4,350 
1893.. ............... 8 1,487 8,710 3,012 

34,002 83.778 44,005 

1804 

........................... 3.228 7,395 11,271 

520 ............................. ................. 
......... Total 

A-umber. 
20,908 
27, 003 
12.049 
13,011 
21,084 
11,990 

23,101 
4,0811 

12,572 
14,070 

651 

.......... 

___________ 
.......... 20,908 .......... 27,902 .......... 12 049 

DO 21,984 
.......... i3:sai 

.......... 11,090 

.......... 23,101 

.......... 4,089 
24 12,572 

553 14,070 
554 

GG7 103,520 
--.- 

Number. 1 ATtsmber. 
75 121 ............ 
83:219 1.- .......... 
50.208 I... .. ,_.. ... 

120.503 ____._ ____.. 
80 100 5,350 
40: 078 ~ ti, 105 

Years. 
__ I-- 

1883 ........................... 

Number. 
96,029 

111,121 
71,257 
134, 144 
107,506 
50,079 

105,074 
10,094 
48,780 
53,332 
1,077 

.......... 

April. May. 1 June. 1 July.  August.  Total. 
~~ ~ _ - - -  ___ 

10,302 .......... 5,108 

- 1 ........................ 1 103,520 ~ 5E0, la3 i 51,084 jxsaa) 
*Not  utilized prior to 1887. Tlie fish caught were given away. 

1884 .......................... 4,360 13,477 
1885. ............... .I: ......... 5.200 11,106 

6,042 
30,331 
5,400 

The following tables illustrate the inonthly variations in the abundance of chi- 
The largest catch of both nooks and bluebacks duriiig each of the years mentioned. 

fish is obtained in June; in April and August the yield is insignificant. 
Statement of the iinmber of ehinook salnion taken monthly in two wheels located, wspectisely, on the Oregon 

and Tashington sides of the ColunLbia River, a t  the Cascades, from 1853 to 1894, inclusive. 

.......... .......... 

.......... .......... .......... 
54,070 
7.583 

11,334 
12,515 

--_- 

Statement of the nuniber of blueback salnion taken montlhly in two tulieels located, respectively, on the Oregon 
and Wasliingion sides of the Colrunbia River, a t  the Cascades, from 1883 to 1894, iizclaaiue. 

....................................... 
7,485 .......... 74,419 

043 .......... 10,448 
4,591 t i  22,134 
7,544 84 21,938 

............................. 1,949 

Total  ........ ./ 297 1 40.002 1 434,700 1 104,404 

1880 ........................... 
1587.. ......................... 
1R88 ................. 1 187 1 

90 589,183 

1889.. 
1880.. ............... 
1891.. 

2,101 
5,283 
4,281 

12,170 
1.022 

........ 

1802.. ......................... 0; 203 
1803 ................. 1 r! 1 1,783 
1894.. ............... 1, 0:m 

75,121 
83,210 
59,208 

120, 503 
80, 100 
40,078 
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continued to rise till June S, when it sttaiiied a height of 41 feet 9 inches. The lowest 
water record was 10 feet G iiiches 8t the begiiiuing of the season of 1893. Very few 
fish comparatively are taken when the water is under 15 feet high. The poorest 
season, when the fishing was not suspencted on account of too lorn water or too high 
water (as in 1889 and 1894), was in 1891. In that year the maximum height of water 
mas only 19 feet 5 inches, and only during the first ten clays ill June mas the water over 
19 feet. In 1884, the best year for these wheels, the water mas over 20 feet during the 
entire t ime from May 20 t o  July 8. En 1886, w h n  the most bluebacks were taken, the 
water was 20 feet or over from May 87 to June 30. 

The followjng tables give, in detail, the daily catch of the wheels referred to: 

Statement of the daily cntcli of aalmoiL i t i  two wlrqels located, vespectiiwly, O I L  the Oregon and Waslrington 
sides of the Colr~n~bia IZivor a t  the Cascades, with a  ecoid of the freight of water above lowwater mark. 

\-umber. 

4 
0 

2' 
38 

. 48 
38 
72 
71 
53 
50 
52 

53 

Iloiqht 
ot 

wntor. 

A'umber. A%nhw. Number. Nttmber. ................................................ ............................. ................... ................................................. ................................................ .......... .......... 10 20 
3e 30 

4 02 88 
4 81 .......... 123 

13 77 .......... 138 
5 37 80 

20 102 .......... 289 

8 108 .......... 228 

.......... .......... .......... 
12 104 .......... 109 

.......... .......... IS 174 250 

I 9  155 227 
14 144 .......... 214 

.......... 

Oregon. 

, Xuntbw. .......... .......... .......... .......... 
.......... .......... 
.......... .......... .......... .......... .......... .......... .......... .......... 
.......... .......... 

3,808 -- -- 
004 
75ti 
8'20 

1,700 
I ,  OR0 
2, IOU 
2,480 
2,4ti4 
1,237 
2,700 
4,288 
4,110 
2,290 
4,030 
4, 100 
!,El0 
2,264 
I, 800 
1,204 
3.210 

840 
1,oai 

084. 
024 

.......... 8,201 

.......... I ,  137 

.......... 1, IbO ......... 070 .......... 1,020 .......... I ,  8:U 

.......... L,li80 .......... 2,780 .......... 1,403 .......... 2,030 .......... 4,510 ........... 4,3(i2 .......... 2,558 .......... 4,310 .......... 4,532 .......... 3,140 .......... 2,043 .......... 2,215 .......... 1,470 .......... 3,453 .......... 059 .......... 1,101 .......... I ,  130 .......... 1,114 

-__ - ~ - -  

.......... ? , l a 0  

__---- 

2110 
308 
408 
83ti 
328 
384 
272 
200 

............................. .......... 320 .......... 443 .......... 480 .......... 4.52 .......... 412 .......... 48" 
...... :... 357 ......... 390 

24 
08 
GO 
00 
07 
80 
12 
70 

784 
752 
832 
880 
903 
832 
308 
500 
504 
308 
424 
484 
204 

_ _ _ _ ~  _-- 
.......... I, 055 .......... 1,047 .......... 1,300 .......... 1,588 .......... 1, 5!13 .......... I ,  633 
.......... 001 .......... 1.077 .......... 904 .......... 802 .......... 810 .......... 8Gl .......... 430 

lG8 
100 
208 
136 
104 
80 
04 
5u 

40 
40 
10 
10 

.......... 

.......... 314 .......... 205 .......... 141 ........... 165 .......... 111 

.......... 100 

.......... 80 .......... 110 .......... 05 .......... OD 

......... 

.............................. 

Dnto. Sinal1 
:liinooke 

Largo 
iliiuooks 

BlllO. 
Irncka. j Ei%* j 

. .- 

T O t l I l .  

1883. 
May 14 

15 
10 
17 
18 
10 
21 
22 
23 
24 
25 
20 
28 
20 
30 
31 

Ft.  in .  
10 0 
70 4 
21 a 
21 0 
21 8 
21 10 
21 9 
21 7 
21 0 
22 0 
22 7 
22 10 
22 3 
21 10 
21 10 
22 2 

Yumber. 
45 
28 
11 
20 
52 
(12 

230 
250 
253 
100 
170 
170 
232 
250 
237 
250 

XumbPr 
0 
0 
3 
3 
2 

14 
78 

167 
208 
214 
130 
115 
244 
245 
273 
23 1 

Vumber. 
85 
58 
2 i  
32 
45 
04 

2'4 
300 
330 
253 
308 
3 I6 
23 8 
074 
392 
570 

I\TUinber. 
130 
05 
30 
55 
90 

170 
538 
780 
500 
657 
014 
607 
714 
009 
002 

1,003 

Totnl 

JUUO 1 
2 
4 
5 
0 
7 
8 
9 

11 
12 
13 
14 
18 

....... __ 
22 3 
22 3 
22 4 
22 2 
22 1 
22 1 
22 1 
22 2 
23 2 
27 0 
24 4 

23 0 
23 8 
23 11 
24 1 
24 2 
24 3 
24 0 
23 11 
23 10 
23 10 
23 10 
23 0 

24 7 

2,483 

220 
130 
52 
60 
50 
90 
88 

100 
81 
62 

112 
145 
131 
78 

140 
1 22 
167 
I70 
56 

121 
64 
56 
73 

113 

2,541 

172 
162 
285 
955 
353 
360 
113 
225 
850 
257 
2'20 
212 
105 

_-- _- 

-- 

1,641 

241 
208 
104 
01 

102 
144 
118 
180 
85 
81 

' 140 
101 
131 
205 
210 
202 
212 
143 
150 
110 
55 
82 
82 
77 

-- -~ __I-__I_ 

I84 .......... 
224 .......... 
500 .......... 
288 .......... 
008 .......... 
630 .......... 
527 .......... 
GO0 .......... 
2ti4 .......... 
01 ti .......... 

.......... 

-_. -_ 
257 
271 
022 
322 
004 
000 
002 
772 
348 
353 
705 ......... I ........................................ 

70 04b .......... 754 
60 1 ;; i 503 ~ .......... ~ 58:j 

I9 
20 
21 
22 
23 
25 
20 
37 
2d 
20 
HO 

.........I .......... I..._ ...... I..._ ...... ! ......... ......... 
0 

10 
12 
20 
17 
18 
13 
21 

400 

8 
10 
18 
14 
5 
0 

10 
20 

18 
a5 
20 
61 

-- 

......... 

Total. 

3 
4 
I, 
6 
7 
0 

10 
11 
12 
13 

. 14 
10 

ruiy 2 

....... 
___ 
23 0 
23 9 
?3 0 
23 3 

22 0 
21 11 
21 0 
21 1 
20 0 
20 5 
?O 1 
10 4 

22 11 

3,2G8 

00 
1:YJ 
270 
384 
837 
33 5 
210 
202 
204 
17 i  
160 
188 
01 

I_ -- 
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Vumber . I Number . 
488 ......... 
307 .......... 
146 .......... 
102 .......... 

254 ' .......... 

BULLETIN O F  THE UNITED STATES FISH COMMISSION . 
Statement of the daily catch of salmon in. two  wheels. etc.--Continued. 

Number . 
529 
827 
661 
284 
141 

Hei ht 

wnter . O f  

NunLber . . 
16 
16 
24 
8 
8 

Oregon . 

Number . .......... .......... .......... .......... .......... 

Wnslrington . 

~ 

9. 232 .......... 
..-. 

64, 083 .. _ _  _ ..... __ _.,.- 
..__.__.. .......... 

160 .......... 
216 .......... 
88 .......... 

312 .... _ _ _  ... 
388 .__ ....... 
204 ....... - - . 
160 ...-...... 
80 .......... 

152 ......._.. 
120 .......... 
232 ______ .__ .  
264 . _ _ _ _ _ _ _ _ _  
130 .......... 
216 .......... 
138 . - ........ 
I60 ._._______ 
280 .......... 

3, 360 I ... ..___. . 
344 . - ........ 
744 _ _ _ _ _ _  . _ _  . 
904 .... ._. ... 
432 .......... 
70 4 .......... 
752 

1, 184 _ _  . _ . _ . _ .. 
1, 040 . _ _ _ _  . . _ _  . 
2, 768 .. ._ ._. _ _  . 
1, 776 _ _ _ _  ...... 
2.096 .. _ _  ...... 
I, 188 .......... 
2, 592 ._. ....... 
3.314 .......... 
3, 994 ..____. _ _  . 
3, 080 ._ ..._. _ .. 
2, 752 . .__._. _ _  . 
3, 440 _ .._.. . ._. 
2. 984 __._. ..... 
3, 032 .......... 
2, 080 ...._... .. 
I, 500 .____ .. _ _  . 
1, 992 ._._.__. _ . 
2, 9% .... ._. ... 
1, 488 _._ ....... 

_. _.-. 

_ ... ._. _ _  . 

Small 
hinooks 

16. 293 

81, 370 

~- -. 

__- -. 

._ ..._... 
228 
344 
130 
480 
577 
52 1 
427 
218 
283 
220 
490 
545 
315 
43 0 
249 
241 
382 

0, 0 2  

588 
1.244 
1, 458 

682 
043 

1, 049 
1, 530 
2, 008 
3, 218 
2, 241 
2, 390 
1, 993 
2, 854 
3, 809 
4, G!Jl 
4, 421 
3, 343 
4, 027 
3, 431 
4, 302 
2, 524 

3, 520 
1 ,  931 

.- 
__ __.. 

I ,  934 
2, 414 

Large 
hinooks 

1. 160 

11, 038 

48 

56 16 

32 
24 
88 
80 
72 
72 
61 

108 
88 
08 
40 
16 

' 48 
64 

......... 

Blue- I Steel- 1 . 
bncks . 1 heads . 

.......... 2. 557 
-_.____.. -_-_ .. 

.......... 14, 053 

.......... 102 .......... I, 155 

.......... 58 .......... 58 _.____.__.  108 .......... 154 .......... 110 .......... 105 .......... 117 .......... 223 .......... 241 .......... 200 .......... 80 .......... 42 .......... 76 .......... 94 

-- __- 

.......... ..........,......... 

I_--- 

Sinall 
:liinooks 

984 I .......... 
130 ......... 
256 1: ......... 
216 .......... 
232 .......... 
26+ .......... 
136 .......... 
200 .......... 
228 .......... 
496 .......... 
624 .......... 
400 .......... 
48 .......... 

440 .......... 
320 .......... 
712 .......... 

1, 408 .......... 
1, 238 .......... 

570 .......... 
656 .......... 

1, 010 .......... 
416 .......... 

1, 220 .......... 
502 .......... 
960 .......... 
896 .......... 

13, 780 .......... I 

_ _ - ~ -  ______- 

---_- 

Lnrge 
:hinooks 

2, 039 

296 
508 
308 
331 
321 
203 
323 
406 
053 
850 
500 
52 

540 
397 

1, 007 
1, 805 
1.540 

782 
830 

I, 279 
402 

1, 519 
714 

1, 1g0 
1, 213 

18, 162 

Bliio- 1 Steel- 1 
backs . heads . 

..... .. __.- 

544 .......... 
650 .......... 
072 .......... 
768 .......... 
730 .......... 
238 .......... 
200 .......... 
160 .......... 
112 .......... 
64 .......... 
88 , .......... ;: I:::::::::: 

Date . 

1883 . 
July I7 

18 
19 
20 
21 

Totnl 

Grand 
total 

1884 . 
May 12 

13 
14 
15 
10 
17 
I9  
20 
21 
22 
23 
24 
26 
27 
28 
29 
30 
31 

Tot a1 

June 2 
3 
4 
5 
0 
7 
9 

10 
11 
12 
13 
14 
16 
17 
18 
19 
20 
21 
23 
24 
25 
20 
27 
28 
30 

Totnl 

July 1 
2 
3 
4 
5 
7 
R 
9 

10 
11 
12 
14 
15 

Totnl . 
Grand 

total 

- 

40 

9. 095 

64, 007 

.......... 56 

.......... 15. 353 

.......... 84, 074 

- ~ - -  
____ 4, 382 

10, 152 

.... .......... 6, 840 

27, 047 

.... 
. ~ _.__ .... 

Ft . in . 
18 11 
18 0 
18 '0 
17 5 
17 0 -. 
....... -. ... 
....... 
... .- 
....... 
16 9 
17 @ 
18 1 
18 3 
18 6 
19 5 
20 1 
21 0 
21 9 
22 3 
22 5 
22 9 
23 2 
23 9 
24 5 
24 10 
24 9 

\-umber 
159 
155 
179 
85 
31 

Nwntbcr 
110 
184 
175 
53 
8 

3. 401 

8, 610 

_- 
-. .. 

_- .... 

........ 
3 
5 
2 
7 

10 
20 
19 
14 

9 
10  
17 
40 
25 
34 
15 
9 
2 

Nurnbei . 
76 
89 
69 
53 
43 

Number. 
109 
171 
1 63 
107 
73 

Number . 
17 
66 
60 
46 
22 

822 

2, 510 

52 
91 
32 

-. 
__- _._ 

.- 

.. 
3, 660 .. 
8, 683 _- -. 

........ 
65 

123 
4u 

I61 
179 
237 
248 
124 
122 
96 

247 
241 
154 
186 
96 
72 

100 

575 ___ ___ 
1. 099 

2 
8 
2 

2 
2 
4 
2 
3 
1 
1 

11 
17 
8 
4 
2 

2 

-. .. 

........ 

........ 

24 
32 
76 
72 
41 
32 
52 

104 
130 
124 
36 
24 
28 
28 

....... 2. 491 

221 
423 
408 
180 
173 
202 
276 
284 
324 
356 
232 
163 
210 
343 
466 
475 
359 
395 
319 
511 
318 
258 
284 
382 
2u1 

_- -. 241 

23 
i7  
80 
70 
00 
95 
70 
84 

120 
109 
08 
42 
52 

122 
23 1 
260 
232 
192 
128 
219 
126 
110 
138 
208 
182 

_- 981 

138 
220 
124 
78 
48 
56 

100 
130 
120 
150 
85 
4 

80 
52 

233 
296 
248 
142 
130 
190 
72 

152 
104 
101 
240 

3.378 

108 
260 
228 
240 
228 
134 
92 
64 
52 
90 
92 

126 
124 

1, 904 

0, 266 

_. 
-. .. 

.- .- 

71 

22 
32 
28 . 21 
D 

11 
21 
42 
37 
70 
25 

20 
25 
03 

161 
60 
64 
38 
07 
4 

41 
18 
30 
77 

998 

02 
59 
62 
35 
37 
70 
01 
30 
25 
17 
20 
62 
50 

560 

........ 

.- 

.- .- 
1, 029 

___ .. 
24 0 
24 2 
24 8 
25 4 
25 10 
26 3 
26 8 
20 7 
26 7 
26 9 
27 3 
27 2 
26 11 
26 9 
26 0 
20 2 
23 9 
25 8 
25 0 
25 0 
?5 4 
25 4 
25 3 
24 11 
24 2 

....... 
23 10 
?3 6 
23 1 
2.2 7 
22 1 
20 11 
20 4 
19 10 
19 2 
18 9 
18 4 
17 4 
17 0 _- 

7. 883 51. 606 / ...... ....I 62, 023 3. 134 

206 
294 
33 1 
304 
280 
225 
109 
130 
109 
103 
49 
15 
2 

2. 277 

___ 

.- .- 

5, 052 

.. .. 
315 
254 
474 
417 
514 
459 
484 
830 
307 
261 
126 
32 
8 

.. .. 
1, 200 

730 
084 

1, 248 
960 

1, 003 
882 
580 
501 

=I== -== ..........I 1. 847 

.......... 1.969 

.......... 1, 284 1 ..........I 1. 789 

.. .. 
774 
981 
902 

1, 043 
1, 001 

442 
353 
254 
180 
171 
200 
206 
210 

.......... 1; 756 .......... 1, 087 .......... 1. 535 .......... 1.040 ' I .......... 1 977 
485 .......... 849 
245 .......... 420 
99 .......... 146 

__ 
3. 981 .- .__ __ .. 

14. 355 
- . 



XOTES ON THE FISHERIES O F  THE PACIFIC COAST . 
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257 

......... ......... ......... 
2 
2 

.... 

Date . 

40 .......... 
12 .......... 20 
15 .......... 21 
00 .......... 91 

2 4 3 2  ..........I 

1885 . 
May 11 

li 
12 
1 4  
l i  
I (  
I€  
IC 
2( 
21 
21 
2 3  
25 
2c 
2 i  
2€ 
2: 

Total 
June I 

2 
3 
4 
5 
0 
8 
9 

10 
11 
12 
13 
r5 
10 
17  
18 
19 
20 
22 
23 
24 
25 
26 
27 
29 
30 

Total 
Jn ly  1 

2 
3 
4 

' 0  
7 
8 
0 

10 
11 

Total 
Grana 
total 

188G . 
N:1y 12 

13 
14 
15 
20 
21 
22 
24 
25 
20 
27 
28 
29 
31 

Total 

8a 

......... 

4 1 0 4  

......... 24 
4 111 
2 61 
3 95 
2 40 ......... 24 

20 710 

1 1 8 8  

_.-- -. 

Eei ht 

water . 

Ft . in 
Ill G 
10 G 
16 7 
I O  9 
17 4 
18 1 
18 9 
18 9 
18 8 
18 G 
18 7 
18 0 
18 7 
18 3 
17 11 
17 8 
17 5 
17 3 

17-2 
17 4 
18 2 
18 8 
19 0 
10 0 
19 4 
10 1 
18 10 
18 0 
I8 5 
18 6 
10 0 
19 8 
19 I O  
10 11 
20 0 
20 2 
20 0 
20 8 
20 8 
20 0 
20 4 
20 3 
20 0 

o f  

- 

_. ...... 

1 0 2  
...... - 
19 8 
19 7 
10 5 
70 3 
13 9 
18 4 
38 2 
17 9 
17 3 v.. 2: ...... __ ... 

....... __ ____ 
12 4 
12 8 
12 9 
12 6 
13 0 
14 2 
10 2 
18 0 
18 11 
19 6 
20 G 
21 0 
22 9 
23 11 

5 3 4 8  ..........I 05 

.......... 84 .......... 93 .......... 40 .......... 105 .......... 93 .......... 120 .......... 68 .......... 28 
L__ -- 
.......... 984 ....... 

........... .......... .......... .......... .......... .......... .......... 
.......... 

Statcw~ent of tltc daily catch of salnion iii two wlirels. etc.-Continued. 

Sinal1 
hiiiooks 

V l L > I I  bel .. 
12 
9 
7 

12 
11 
30 
70 
28 

119 
165 
IOU 
122 
40 
5G 
8 
4 
4 
2 

801 
12 
92 
04 

108 
00 

334 
48 
G8 

110 
71 
72 

101 
72 
32 
20 
32 
02 

184 
i 4 3  
208 
140 
120 
102 
184 
120 
148 

2, 788 
112 
132 
12.1 
108 
84 
72 
51 
32 
24 
10 

755 

4, 344 

_ ..... -. 

. 

___ 
......... ......... 
,. ....... ......... ......... 
, ........ ........ , 

16 
12 
12 
10 
28 
28 
20 

132 
-- 

Lnrge 
!hi n o o k E 

Numbev 

Oregon . 

1 
2 

I 
4 
0 
G 

10 
23 
28 
18 
0 
9 
1 

........ 

........ 

........ 
2 

I'LU 
1 
3 

23 
30 
31 
37 
13 
82 
52 
60 
40 
25 

100 
170 
3G 
46 
77 

201 
138 
135 
122 
100 

8G 
03 
48 
G I  

1, 745 
32 
55 
70 
80 
48 
75 
34 
10 
1G 
0 

444 

2, 315 

- ... 

_ _ _  

-. 

__ I_. 
........ ......... ........ ........ ....... 

, ........ ....... 
3 
4 
2 

5 
0 
4 

24 

........ 

.- 

F . C . B . 1894-17 

Illlll3 . I Steel; 1 Total . 
bncks . heads 

1-1- _- 
A'umbcr . Number . 

191 .......... 
1% .......... 
114 .......... 
96 .......... 
lGd .......... 
-3 I G .......... 
344 .......... 
210 .......... 
432 .......... 
0'24 .......... 
056 .......... 
480 .......... 
128 ........... 
13G .......... 
70 .......... 
G4 .......... 
32 .......... 
72 .......... 

4, 871 .......... 
80 .......... 

120 .......... 
2'JG .......... 
352 .......... 
2.18 .......... 
400 .......... 

. r 

_-_ ~ 

__- - . 

500 ........... 
712 
73G 
928 

.......... .......... i .......... 
1, 148 .......... 
1.432 .......... 

65G .......... 
630 .......... 
392 .......... 

1. 172 .......... 
1. 713 .......... 
1. 805 .... i ..... :. 883 .......... 
2, 438 .......... 
1, 927 .......... 
2. 283 .......... 
2, 123 .......... 

002 .......... 
a8, 223 .......... 

835 .......... 
1.008 .......... 

080 .......... 
037 .......... 
7U8 .......... 
811 I .......... 

1. 609 .......... 

-"1'8 .......... 
___ _.___ 

Xwnbei .. 
203 
i4g 
353 
108 
180 

423 
250 
5G7 
802 
790 
020 
174 
201 
85 
GR 

410 

30 
71( 
1 -  ... 

5, 298 
93 

155 
383 
400 
345 

... ___.. 

771 
021 
812 
004 

1. 049 
1. 200 
1. 568 
734 

1. 711 
G86 
470 

1. 341 
2. 088 
2. 087 
3. 2UG 
2. 709 
2. 159 
2. 511 
2. 370 

830 
1.403 

32. 750 
979 

1. 195 
886 
831 
900 
958 

.. - 

. _  

748 .......... 833 
534 .......... 582 
314 .......... 384 .......... 258 

0, 607 .......... 7, 800 

' 

39. 201 .......... 45. 800 

........ 
107 
145 
183 
128 
199 
320 
303 

.......... 
180 
101 
197 
144 
232 
860 
327 ...... 

1, 451 1 .__ ....... 1 1.007 

Xuai bcr . 
19 
40 
24 
28 
23 
10 
33 
17 
38 
08 
92 
72 

100 
112 
68 
37 
44 
64 

2, 044 
GO 

. 7 4  
73 
51 
42 
88 
32 
30 
48 
40 
80 
GH 
50 
28 
12 
28 
32 
30 
64 
110 
52 
60 
52 
92 
18 
84 

1, 478 
88 
98 
40 
20 
32 
40 
22 
32 
28 
32 

- . - 

__.. 
- __ 

4 3 3 -  

3, 955 

12 
8 
8 
8 
4 

20 
16 
4 

IO 
50 
40 
28 
10 
4 

234 

_. 

Washington . 
Lsrgo Blue- I Steel- 1 . Iiinooks I bneks . heads . 
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.........I.......... 

1,072 .......... 
1,848 .......... 
1,508 .......... 

888 .......... 
1,432 .......... 

132 .......... 
1,008 .......... 

012 .......... 
450 .......... 

W .  166 .......... 

......... 8 ................... ......... ................... 

r- -- 

BULLETIN O F  THE IJNITED STATES FISH COMMISSION. 

Statement of the daily catclb of salmoii in two urhecls, elc.-Continued. 

......... 
2,130 
1,088 

1,127 
1,025 

1,611 
870 

1,138 
1,060 

547 

21.981 

3,208 

90,953 -__ 

................... 1 .......... ............................. ............................. -_--- .......... 4,458 

.......... 100,011 

==-= 

-- __--- 
.................... 

51 .......... 
72 .......... 
20 .......... 
04 .......... 

150 .......... 
110 .......... 
58 .......... 
70 .......... 

130 .......... 
170 .......... 80 

04 

56 
487 
222 
184 
213 
230 
159 
24& 
01 
24 

2,871 

............................. .......... 104 .......... 138 ............................. ............................. ............................ ............................. .......... 120 .......... 707 .......... 288 .......... 202 
.......... 300 .......... 370 .......... 290 .......... 208 ........... 03 .......... 38 

.......... 3,082 
__-_I 

88 ......... 
72 .......... 
40 .......... 
40 .......... 
24 .......... 
12 .......... 
8 .......... 

48 1 :  ......... 92 

122 
82 
GO 
30 
20 
12 

00 

Height 
O f  

water. 

Oregon. Washington. 

Small 
.hinooks 

T,arge 
hinooka 

Bliie. 1 Steel- 1 Tptal. 
backs. beads. 

Date. 

_-- 
1886. 

June 1 
2 
3 
4 
5 
7 
8 

Smal l  
hinooks 

Vumber. 
20 
47 
70 

138 
120 
00 
44 
48 

130 
50 
52 
80 
72 

110 ........ ........ ........ 
110 
02 
81 

12ti 
100 
89 
80 
88 
52 

1,897 

70 
02 
%a 
24 
44 
4 

32 
25 
20 
8 

12 

416 

-~ 

-- -- 
2,550 -- -_ 

........ ........ ....... 
3 

10 

73 
38 
80 

108 
250 
51 8 
110 
11 0 
184 
BO8 
158 

4 
30 
44 
40 
21 
12 
8 
4 

in8 

Largo 
hinooks 

Ft. in. 
24 4 
2 4 0  
24 11 
25 3 
25 0 
20 0 
20 0 
20 9 
20 0 
20 8 
20 0 
20 0 
25 4 
24 11 
24 0 
24 0 
23 0 
22 (I 
22 3 
21 10 
21 0 
21 3 
20 0 
20 0 
20 2 
20 0 

Vumber. 
52 
88 

110 
152 
300 
192 
110 
100 
248 
24 0 
150 
145 
212 
204 
330 
200 
214 
177 
310 
408 
440 
342 
470 
188 
224 
340 

Vumber. 
10 
25 
44 
72 

114 
77 
00 
72 

100 
103 
02 
04 

130 
120 
I38 
110 
08 
82 

138 
200 
168 
132 
144 
34 
02 

130 

2,474 

100 
72 
I30 
20 

0 
0 
0 

17 

-- 
-- -- 

......... ......... ......... 

Vumber. 
540 
450 
583 
578 
035 
800 
07 1 

1,437 
2,191 
2,841 
2,281 
2,749 
4,819 
6,350 
7,044 
8,444 
8, 851 
7,775 
7 040 

4,117 
A82U 
4,128 
2,103 
2.257 
1, (io2 

02.234 

5: 437 

-- 

Vunhber. 
1-2 
10 
18 
34 
34 
14 
14 
35 
71 
22 
24 
25 
45 
38 ......... ....... 

Number. 
014 
503 
743 
802 

1,040 
1,108 

847 
1,705 
2,530 
3,187 
2,502 
2,058 
5,301 
0, GO2 
8,112 
8,814 
0,133 
8,034 
8,400 
0, 045 
4,725 
5,300 
4,718 
2,384 
2,543 
2,078 

100.840 

hTumber. .......... 
.......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 1.. ........ .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... -- .......... 

44 .......... 
.......... 153 

152 .......... 240 
210 I .......... 388 
210 I.. ........ I 370 
102 1 _._.._ .__.  1 200 
280 .......... 338 
144 .......... 227 
800 .......... 1.073 
480 .......... 658 
5i2 1 .......... I 048 .......... 1,417 .......... 1,053 .......... 2,458 

51 
48 
33 

113 
73 
50 
50 
50 
30 

018 

40 
57 
35 
13 
IO 

2 
0 
0 
2 
6 
1 

195 

I, 133 

-- 
-- -- 

-- 
-- -- 
-- -- 
......... ......... ......... 

23 
24 
25 
20 
28 
20 
30 

Total  

July 1 
2 
3 
5 
0 
7 
8 
0 

10 
12 
13 

Total 

Grand 
total 

1887. 
May 2 

? 

....... _- -- 
IO 11 
19 9 
19 A 
1 R  11 
18 0 
18 4 
18 2 
17 6 
17 3 
10 5 
10 2 -- ........ 

........ 
15 8 
10 5 
16 0 
10 5 
10 6 
ID 11 
17 0 
10 9 
10 5 
10 0 
10 5 
15 8 
15 5 
15 0 
10 0 
17 2 
18 10 
21 0 
21 5 
?l 0 
21 10 
22 11 
23 11 
25 11 
27 ' 3 

0, 138 

232 
284 
22 8 

GO 
4 

20 
48 
12 

-- -- 

......... ......... ......... 

512 .......... (137 
778 .......... 027 
090 .......... 813 
210 .......... 253 
450 ! I  .......... 519 

927 .......... 1,250 
R37 .......... 1,103 
547 .......... 841 
253 ........... a39 
187 .......... 197 

812 I ........ _ . I  318 221 .......... 250 
171 .......... 225 
125 .......... 154 

2i2 .......... 310 
210 .......... 247 
130 .......... 158 
40 .......... 
40 .......... 

302 

2,800 

-_ __ 
-~ _- 
......... 

3,074 .......... 4,288 

23,550 .......... 27,233 - 

RES 

7,15R -- 
......... 
......... ......... ........ ......... 
......... 

20 
12 

24 
72 

......... 

......... ........ ........ ........ 
08 

208 
52 
68 
83 

120 
111 
48 
24 
12 

022 
-- 

178 .......... 178 
78 I .......... i 78 

......... 
54 
72 
20 

.74 
258 
186 
97 

167 
304 
428 

......... ......... ......... ......... ......... 

............................ 

............................. ............................. I 1  ......... ......... ......... 
1 
1 

2 
2 
1 
2 
2 
2 
7 

1 
0 
2 
2 

......... 

......... 

......... ......... ......... -- 
31 - 

......... .......... ........ 
278 .......... 298 
102 .......... 114 

......... ......... 
2 ......... ......... 200 .......... 720 

120 .......... 237 
232 ! I  .......... 350 

410 .......... 020 
I12 .......... 277 

272 1 .......... ! 45M ........ 
2 

12 
8 

10 
10 
14 
20 
4 
5 
21 

89 
31 

Totid 
- 

3,188 ........ 2,612 .......... 
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Statement of Ike daily catch of salnkon ilk two tuheels, cto.-Continued. 

........ I 

........ 1 ...... - 

....... 1 .......... 

D a h .  

.................... 12 __'----- 
...... - - 12 

:..... .... 17 
=======-=--- 

1887. 
June I 

6 
I 

I( 
11 
1: 
1 d  
I! 
I( 
1: 
I1 
2( 
21 
2: 
2: 
21 
2! 
2: 
21 
21 a( 

Totn 

July j 
4 
1 
I 

f 
I 

1( 
1; 
1: 
I: 
li 
l! 
I( 
l i  
I1 
2( 
21 
2: 
2: 
21 
2( 
2: 
2f 
21 
3( 

Total 

Bug. 3 

Crnni 

1888. 
Apr. 2t 

25 
2I 
3c 

Totnl 

; 

, 

t O t R '  

M w  ; 
2 
4 
E 
1 
e 
E 

- 
Hei lit 

water. 
O f  

Ft. iia. 
26 10 
30 7 
30 2 
20 7 
20 2 
28 0 
28 0 
28 0 
20 1 
20 4 
20 8 
30 2 
31 11 
32 10 

82 2 
32 1 
32 1 
32 5 
32 0 

31 7 
30 10 

a2 4 

a2 o 

....... - 
30 2 
20 0 
20 0 
28 10 
28 8 
28 5 
28 2 
28 1 
27 10 
27 8 
27 4 
20 9 
20 3 
25 9 
25 1 
23 10 
23 2 
22 8 
21 I1 
21 0 
21 1 
20 ' 3 
10 11 
IO 0 
10 2 
18 11 
18 8 -- ........ 
I- _- 
18 0 -- 
........ 
I- -- - 
12 1 
13 1 
13 2 
12 10 

....... -_ 
12 7 
12 0 
12 0 
13 0 
13 11 
14 4 
14 D 
15 0 

Small 
hinooks. 

?umber. 

0 
24 
72 

100 
223 
412 
470 
224 
440 
200 
348 
84 

20 
48 

104 
192 
208 
101 
175 
300 
400 

4,397 

P 

......... 

......... 

-- 
404 
428 
312 
382 

348 
204 
228 

208 
la 
00 
152 
110 
80 

108 
7'2 

272 

510 
380 
270 
212 
144 
220 
212 
204 

314 

......... 

a44 

0,480 -- ......... -_ -- 
11,740. -_ -- 

......... ........ ......... ........ 
........ -- -- ........ ........ ........ ........ ......... ........ ........ ........ 

.-c 

Largo 
binooks. 

?umber. 
1 

4 
7 

20 
32 
05 

113 
02 
87 
80 

120 
' 34 

......... 

4 
4 

40 
74 

110 
104 
04 
70 

190 
274 

1,085 

100 
180 
08 

I10 
100 
110 
108 
83 

-- 

......... 
a6 
80 
20 
20 
10 
12 
54 
80 
05 
70 
08 

130 
52 
28 
30 
44 
54 
30 

I ,  841 -- -_ ........ -_ -- 
3,015 

........ ........ ........ ........ 

........ __ -- ........ ........ ........ ........ ........ ........ ........ ......... 

Oregon. ~I 
Lnrgo Bluo- 

hiuooks. backs. 

Nwmber. ........ ........ 
1 
4 
7 

' 12 
30 
20 ........ 
11 
30 
34 
3 ........ ........ ........ 

a2 
23 
37 
10 
4 

35 
55 

a60 -- 
100 
70 
74 

100 
84 
67 
81 
83 
22 
25 
10 
34 
17 
14 
8 

41 
11 
20 
28 
12 
30 
72 
20 
10 
28 
21 
11 

1.114 

28 

- 
_.- - -- 
-_ 

1,533 -- 
........ ........ ........ ........ -- 
........ -- ........ 

1 ........ ........ ........ 
1 
4 ........ 

'I'bmber. 
10 
32 
04 

152 
112 
224 
130 

280 
408 
408 
24 
58 

........ 

........ 

........ ........ 
672 
448 
020 
250 
280 
032 
528 -- 

8,060 

048 
581 
408 

' 240 
344 
400 
828 
264 
290 
224 
170 
112 
200 
250 
200 
72 
04 

108 
10 
24 

-- 
a n  

........ 

........ ........ ........ ........ 
5,504 -- -__ ........ -_ 

13,830 

44 
08 
50 
19 -- 

187 

24 
50 
80 

192 
40 
04 
2 

-_ -- 

a2 

Slool- 
hentls. 

I'limbet*. ........ ......... ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ -- ........ 
........ ........ ........ ........ ........ ........ ........ 

70 
84 
132 
108 
128 
144 
168 
200 
424 
70 

132 
481 
128 
300 
044 
400 
340 
272 
204 
252 - 

5,122 -- 
234 

5,350 

-_ 
-_ 
........ ........ ........ ........ - ........ -- 
........ ........ ........ ........ ........ ........ ........ ........ 

Totnl. 

\'zmber. 

18 
43 
88 

207 
107 
432 
250 

355 
480 
500 
20 
58 

788 
507 

I, 037 
278 

747 

6,073 

900 
780 
558 
548 
444 
523 
073 
013 
434 
551 
414 
304 
320 
550 
524 
801 
187 . 234 
052 
104 
402 

1,004 
467 
308 
838 
313 
301 

13. OR0 

324 

25,812 

44 
08 
50 
31 

190 

11 
85 

124 
180 

GO 
145 
00 
52 

........ 

........ 

........ ........ 

azo 
a53 - 

-- -- 

___ __- 
-- -_ 
-- 

-- 
-5 
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ATumber . 1 Xumber . 
72 .......... 
104 .......... 
440 .......... 
112 ........... 
144 .......... 
00 .......... 
180 .......... 
32 .......... 
210 .......... 
184 .......... 
108 .......... 
108 .......... 
112 .......... 
101 .......... 
48 .......... 
64 .......... 
170 .......... 
152 .......... 
248 .......... 

2, 820 .......... ----- 

2: I:::::::::: 
284 .......... 
216 .......... 
304 .......... 
170 .......... 
I68 .......... 
300 .......... 
300. .......... 
552 .......... 
328 .......... 
758 .......... 
120 .......... 
264 .......... 
308 .......... 
072 .......... 
632 .......... 
092 .......... 

1, 562 .......... 
1, 574 .......... 
1, 306 .......... 
2, 360 .......... 
2, 308 .......... 
1, GOO .......... 
1, 472 .......... 
908 I .......... 

BULLETIN OF THE UNITED STATES FISH COMMISSION . 

Number 
0( 
13 
515 
l9( 
174 
145 
28C 
71 

292 
251 
224 
254 
21a 
172 
64 
91 
212 
210 
280 

3, 872 

340 
548 
374 
272 
394 
230 
220 
390 
400 
844 
500 
058 
170 
292 
481 
880 

1, 030 
1, 510 
1, 017 

1, 534 
2, 026 
2, 080 
1, 851 
1, 880 
1, 372 

-- 

I . 004 

Statement of the daily catclb of salmon in two wheels. eto.-Continued. 

Nuin ber . ......... ......... ......... ........ ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... --- 
......... 

Date . 

Number 
105 
78 
80 
151 
80 
100 
100 
1u9 
210 
04 

144 
08 
267 
105 
112 
149 
101 
47 
30 

3.075 

1888 . 
May 1I 

11 
11 
14 
15 
1C 
17 
18 
19 
21 
22 
23 
21 
25 
20 
28 
29 
30 
31 

... 
......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... 

11 
11 

10 
30 
53 
48 
124 
202 
404 
512 
080 

......... 

Total 

June 1 
2 
4 
5 

82 
139 
73 
110 
229 
316 
240 
232 
154 
190 
700 
401 
384 
195 
205 
205 
380 
691 
8n0 

1, 280 
713 

1 090 
1:391 
1 219 
1'156 

I 1:446 

Total 

July 2 
3 
4 
5 
0 
7 

1, 485 

8 
11 
12 
8 
10 
0 
4 
2 

0 
, ........ 

........ _ ....._. 

.- 

._ ..._.. 
70 Total, 

Grand 
total . 

...... 
20,500 , .. ........I 25,783 

432 ....... _ .. 744 
530 .......... 898 
704 .......... 1, 032 
512 ........_. 702 
41U ; _ ........ 714 
3C8 ._ ........ 466 
3.14 ._ .._. .... 052 
232 _ _ _ _ _  ..__. 388 
48 ._ ........ 52 
102 .___._.__. 302 

.-______-- -~ 

.._............... ................... ............................ ...-....- ......._.. ................... .................... ...-..... ..................................... ..................................... ............._.. ................... ......._.. .......... ........- 
3, 724 ......_... 0, 050 ..__.__. -. .....-. -. 

Hei ht 

water . O f  

2, 181 

302 
610 
488 
3W2 
344 
290 
190 
184 
230 
220 
250 
112 
50 
62 
24 
14 
28 
24 

Ft . in 
15 3 
15 9 
10 2 
I6 2 
15 10 
10 0 
16 5 
17 1 
17 9 
17 0 
17 4 
17 1 
17 0 
10 8 
16 5 
10 3 
16 4 
16 9 
17 3 

... 
14, 005 

580 
950 
897 
813 
640 
523 
207 
227 
303 
251 
275 
132 
09 
64 
40 
21 
28 
30 

..... ._... 

....... __ __ 
17 9 
18 5 
19 7 
20 3 
20 9 
21 4 
21 9 
22 I 
22 7 
22 9 
22 10 
22 11 
23 10 
23 3 
23 0 
23 7 
23 6 
23 4 
23 1 
22 11 
22 1 
21 7 
21 3 
20 10 
20 7 
20 4 

........ . _- 
19 7 
10 3 
18 10 
18 7 
18 5 
18 1 
17 5 
17 1 
I6 7 
10 3 
15 10 
15 0 
14 10 
14 0 
14 4 
14 4 
14 1 
13 LO .. 
........ 
c- 

,. ...... 

Small 
:hinooks 

Number 
10 
20 
68 
84 
28 
44 
90 

' 36 
04 
64 
48 
80 

100 
04 
10 
28 
34 
40 
32 
.. 

908 

4P 
76 
50 
30 
0@ 
30 
28 
24 . 
30 

172 
108 
130 
2.9 
24 
(14 
0G 
224 
3OR 
238 
320 
104 
240 
280 
228 
384 
384 

.. 

.. 
3, 708 

304 
348 
310 
272 
288 
152 
304 
164 
4 

101 

.- 

........ ........ ........ ........ ........ ........ ........ ........ 
2. 250 .. 
7, 022 

Large 
:hinookr; 

Number 
2 

4 

2 
2 
4 
4 
12 
4 
8 
6 
4 
4 

2 
2 
18 
0 

81 

........ 

........ 

.. 

.. .. 
20 
32 
34 
20 
30 
18 
24 
12 
70 
120 
70 .. 
70 
28 

Oregon . 
B I W -  i Steel- 

backs . I heads . ! 

1. 039 1 27. 044 1 ..........I 35. 705 

Small 
iliinooks 

Vumber . 
48 
30 
32 
53 
02 
73 
84 
72 
80 
OL 
76 
44 
165 
0ti 
64 
61 
51 
28 
17 

1, 632 

28 
38 
9 
0 
11 
6 
15 
14 
10 
17 
05 
13 
11 
2 
15 
20 
62 
50 
48 
55 
52 
90 
88 
80 
04 

108 

989 

20 

GO 
44 
48 
40 
12 
10 
18 
0 
8 
4 
4 
4 
R 
1 

.. 
- .. 

.. .. 

53 

........ 

.. 
880 

2, 803 

.. .. 

Washington . 
Large 
hinooks 

n%mber 

___ 
1 
2 

2 

3 
8 
9 
10 
14 
4 

12 
5 

1 
2 
3 

........ 

........ 

........ 

........ 

........ 
82 

0 
5 

__ 
_.- 

....... ........ 
2 
2 
9 
2 

7 
29 
4 
6 
1 
3 

10 
20 
23 
20 
28 
21 
20 
19 
25 
24 
20 

321 

2 
10 
15 
9 
14 
11 
8 
1 
1 
1 
1 

1 

........ 

-- 
-- - 

....... 

....... ....... ....... ....... ....... 
09 

472 

_ ___ 

- 

Blue- 
backs . 
$'umber 

5c 

4e 
9C 
24 
24 
GE 
8E 

12L 
1C 
01 
24 
90 
04 
48 
84 
48 
16 
13 

1, 401 

48 
90 
04 
104 
210 
308 
210 
210 
144 
172 
008 
384 
308 
192 
170 
224 
304 
496 
702 

1, 144 
692 
850 
992 
704 
556 
032 

IO, 514 

136 
280 
344 
308 
240 
170 
60 
32 
48 
24 
16 
10 
8 
8 
8 
0 

0 

I, 772 

40 

. 

.. .. 

.. 

.. ... 

........ 

.. 

.. __. .. 

13, 834 

I.. - . 



Dato. 

Timber. 
1 
2 
1 ........ ........ ........ 
1 ........ ........ ........ ........ 
2 ........ ........I ........ ........ ........ 
2 ........ ........ ........ 

........ ........ ........ ........ ........ 
8 ___ ........ 

1890. 
4pr. 30 

2 
3 
5 
0 
7 
8 
9 

10 
12 
13 
14 
15 
IIJ 
17 
10 
20 
21 
22 
20 
27 
28 
29 
30 
31 

Total 
June 2 

4 
5 
6 
7 u 

10 
11 
1 2  
13 
14 
1 6  
17 
18 
1 D  
20 
21 
23 
24 
25 
26 
27 

30 
Total 

July 1 
2 
3 
4 
6 
7 
8 
9 

11 
1 2  
14 
15 

17 
18 
19 
21 
22 
23 

Total . 
Grant 
total 

klay 1 

a 

28 

10 

l a  

Number. 
80 
2R 
17 
92 
81 
85 
08 
67 
28 
24 
29 
14 
39 
47 
74 

212 
600 
478 
600 
371 

1,287 
1,020 
1,278 
L 1 U 0  

409 
538 

8,744 
190 

-- _____ 

-- 

Hei h t  

water. 
0% 

4 
4 
4 

10 
8 

20 
31 
36 
32 
30 
00 
44 
52 
04 
8 

119 
180 
228 
208 
133 
170 
210 
200 

1,949 
280 
250 
408 
648 
504 
190 
292 

10 

.-__ 
-- ._ -~ 

Ft. in. 
12 10 
14 1 
15 5 
I0 8 
19 3 
20 0 
20 8 
21 4 
22 1 
23 2 
24 0 
25 0 
25 0 
25 7 
25 7 
25 0 
25 0 
25 10 
25 10 
25 7 

24 4 
24 3 
24 3 
24 1 
23 10 

22 6 
21 10 
21 0 
21 1 
20 7 
20 2 
19 6 
10 5 
19 7 
19 0 
10 10 
19 8 
10 5 
10 1 
19 0 
18 10 
18 8 
18 T 
18 3 
18 0 
17 9 
17 7 
17 5 
17 6 
17 7 

17 5 
17 2 
17 1 
10 11 
17 0 
10 11 
10 10 
10 8 
10 8 
16 7 
10 4 
15 10 
15 0 
15 4 
14 10 
14 7 
14 3 
13 8 
13 4 
12 11 

__ - 

24 a 

-. ....... 
-. 

- ....... - ___ 

- ....... - .___ 

....... 

396 
542 
581 
488 

1,012 

033 
1,139 
1,180 
1,031 
1,300 
2, 025 
3,102 
2,010 
2,821 

152 
2.608 
1,509 
1,529 
1,410 
1,128 
1,303 

902 
021 

31,070 
930 
728 
770 

1,243 
85U 
374 

i 401 

Goo 

___ 
- 
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Statentent of the daily catck of mlmon in two tuliecle, etc.-Continued. 

26.1 

5ma1l 
linooks 

umber 

- 

...... __ ___ ....... 

...... 
20 
24 
20 
33 
08 
28 
24 
20 
44 
04 
04 

120 
408 
193 
004 
850 
550 
750 
910 
404 
398 
370 

6, 083 
254 
292 
202 
280 
232 
180 
110 
144 
128 
136 
140 
127 
74 
90 
44 
08 

120 
64 
32 
44 
44 
52 
68 
34 

3,061 
72 

20 
28 
32 
20 
32 
24 
I2 
12 
8 
8 

- 
__ -- 

....... 

- 
-- - 

32 

....... ....... 

....... ....... ....... ....... - 
300 - . 

9,454 

Largo 
hiuooks 

Vuvbber. ........ 
........ 

1 

4 
2 
2 
2 

12 
2 

4 
6 

........ 

......... 

4 
22 
28 

100 
220 
200 
549 
124 
188 
251 
182 
182 
115 

2,398 

74 
90 

110 
04 
00 
33 
58 
32 
72 

100 
106 
70 
42 
10 
11 

.~ 

___- 
133 

........ 
28 
14 
0 
4 

. 8  
10 
22 
13 

1,203 
14 
10 
10 
10 
8 
4 

4 
2 

10 
2 

a 

........ ........ ........ ........ ........ ........ ........ 

........ _ _ _  
82 

3,023 

Oregon. 

Blue. 
baoks. 

Vumber. 
- 
........ _-- ........ 

50 
208 
3 12 
272 
98 
80 

150 
14 

48 
4n 

un 

........ 
1, 344 
1,280 
1,:112 

152 
152 

8,340 
204 
860 
280 
344 
472 
552 
392 
488 

378 

__- 
__- 

664 
090 
992 

1,080 
2,232 
2,888 
2,852 
2,432 

288 
2,960 
2,296 
1,3:10 
1,206 
I, 208 
1,088 
1,048 

850 
20,304 
1,048 

770 
490 
370 
464 
192 
360 
288 
120 
80 
88 
32 ........ ........ ........ ........ ........ 

........ ........ 
4,326 

42,024 

-~. 

~- 
Stoel- 
heads. 

Vitm ber. ........ ___ 
........ ........ ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ........ ........ ......... ......... ........ ........ ........ ......... ......... ......... ......... ......... ......... 
........ 
........ ......... ........ ........ ........ 

9 
4 
8 

?O 
17 
23 
32 

'24 
20 
8 

16 
12 
32 

48 
70 
70 
88 

124 
02 

805 

110 
112 
130 
208 
240 
128 
132 
80 
40 
40 
25 
8 

70 

........ ........ ........ ........ ........ ........ ........ 
1,205 

2,070 

__ -- 

Total. 

Vumbcr. ........ - ......... 
57 

208 
330 
298 
118 
i74 
230 
174 
72 
72 

138 
124 
158 
284 
902 

1,403 
1,570 
1,300 
2,024 
2,479 
2.224 
1,022 

722 
037 

16.771 
0 5 i  
720 
008 
743 
708 
801 
515 
608 
844 
921 

1,201 
1.345 
2,400 

2,920 
2,527 

300 
3,140 
2,450 
1,422 
1,4!!0 
1,336 
1,238 
1,202 

805 
34,483 
1,260 

930 
GO2 
022 
744 
344 
520 
390 
174 
148 
125 
48 

-- 

3,040 

___- 

........ ........ ........ ........ ........ ........ ........ ........ --_ 
5.967 

57,171 

- 

Small 
hinooks 

Tumber. 

-2 

- 

....... __ 
7 

14 
15 
24 
20 
30 
8 
4 
7 
4 

22 
28 
47 

128 
318 
244 
304 

444 
350 
494 
540 
202 
308 

3,072 
120 
190 

23 4 
154 
236 

148 
228 
208 
151 
178 
141 
116 
92 
92 
8 

84 

96 
GO 
36 
44 
28 
GO 

48 

60 
24 
32 

12 
12 
1 2  
18 
12 
8 

IG 
4 
4 
4 

12 

2.10 

___- 
____ 

248 

150 

80 

- 
3, ia 

40 

i o  

__ - 

........ ........ -- 
330 

7,406 

. __ 

Large 
hinooks 

iTumber. 
....... - __ 
....... ....... 

0 
2 
1 
2 
4 
1 

1 

1 
3 
6 

20 
104 
80 

150 
03 
07 
04 

104 
80 
57 
70 

928 
28 

82 
1 03 
63 

144 
46 
77 

104 
134 
88 

120 

50 
47 
4 1  

74 
20 
45 
12 
7 

23 
20 
17 

1,527 
1s 
10 
26 
27 
8 
2 
5 
6 
6 
7 
7 
1 
3 

2 

4 

....... 

....... 

__- 
___ 

0a 

go 

........ 

- - 

........ 

........ 

........ 

........ __ 
133 __- ___. 

2,588 

Washington. 

Blue- 
backs. 

?umber. 
88 
24 
GO 
72 
&1 
GO 
45 
27 
19 
20 
21 
8 

10 
10 
21 
58 

144 
152 
152 
32 

770 
GOO 

480 
120 

__ __- 

a80 

io0 
3, m a  __- 

___ __ 
48 

130 
208 
240 
250 
024 
448 
688 
77U 
808 
700 
900 

1,728 
2,952 
2,728 
2,018 

136 
2,232 
1,280 
1,160 
1,136 

852 
1,120 

728 
584 

25,306 
502 
? l G  
280 
544 
31 2 
100 
152 
100 
172 
80 
56 
51 

40 
GO 
24 
32 
5 
7 
0 

3,105 

32.392 

- 
___ ___ 

i o  

- 
___. ___ 

- 

I- 

0,024 48,503 



Date. 

I 
Ft. in. Number. i Number: 
14 6 .......... I..... 
14 3 ....................................... 
14 0 ....................................... 
13' 10 ....................................... 
14 1 ....................................... 

1801. 
May 11 

12 
13 
14 
15 
16 
18 
10 
20 
21 
22 
23 
25 
20 
27 
28 
20 
30 

7Vumber. Number. ........................ 

Total 

June 1 
2 
3 
4 
5 
0 
8 
0 

14 7 .................... I..- 
Iti 3 33 56 
17 2 11 E l  28 
18 0 25 7 74 
18 4 14 61 
1R 4 1  0 ;I 74 

10 
11 
I 2  
13 
15 
16 
17 
18 
19 
20 
22 
23 
24 
25 
26 
27 
29 
30 

................. ......... ......... 
1 

......... 

......... 

Totnl 

July 1 
2 
3 
4 
6 
7 
8 
0 

10 

18 i 
17 8 
17 6 
17 10 
18 . 3 
18 7 

11 
13 
14 
15 
10 
17 
18 
20 
21 
22 
2:J 

15 5 
15 11 ....................................... 
14 11 
14 9 1:::::::::: ::::: ..... 
14 8 1: 14 8 
14 6 1  ....................................... 
14 4 !.. 
14 3 ....................................... 
13 10 ....................................... 
13 5 ....................................... 
13 0 ....................................... 
12 10 ....................................... 
12 7 ....................................... 
12 0 ....................................... 

12 ....... 
12 4 1  ....................................... 
12 B ~ ....................................... 24 

25 
27 

Totnl. 

Grand 
total .  

........... ::I: ...... ::::::::I 
...................................... ...................................... 
..................................... 

............................. 
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67 ......... 
112 ......... 

4 
119 ......... 
163 ......... 
I28 

124 ~ 1 

........ 1 352 1 114 I 1,167 1 7 

........ 1 876 1 631 ~ 4,283 1 150 

Total. 

Number. ......... 
........ 
......... ......... ......... 

95 
45 

106 
80 
85 
87 

170 
It36 
257 
152 
204 
173 

1,040 

10r 
172 
249 
291 
377 
324 
125 
210 
235 
218 
188 
250 
200 
203 
209 
218 
146 
148 
I75 . I92 
150 
258 
305 
300 
188 
210 

5,840 

220 
85 
89 

-- -- 

-- -- 

13 ........ ......... ......... 
........ ........ 
......... ......... ......... ......... 
......... 
......... 
......... ......... 
......... 
......... ......... 
......... ......... 
........ 

407 
=-== 

7,887 

Small 
ihinooks 

&-umber. 
2 
4 
6 
8 
8 

27 
24 
56 
27 
18 
20 
65 
54 
54 
04 
26 
7 

35 

504 

10 
91 . 66 
58 
80 
35 
ti0 
a2 
42 
43 
42 
68 
51 
b3 
43 
15 
0 
10 
15 
20 
14 
12 
23 
52 
22 
21 

970 

11 
15 
7 
8 
4 
6 

2 
4 
1 
3 

__ -- 

-- 

........ 

......... ......... 
2 
0 
2 
1 

......... ......... 
2 

......... ......... 
73 ___ -- 

1,553 

Large 
liinooks 

Vumber. 
1 

___ 

........ ........ ........ ........ 
1 
4 
5 
6 
4 
4 

10 
9 
7 

16 
14 
5 

16 

102 

0 
12 
12 
28 
33 
13 
30 
10 
11 
13 
21 
47 
20 
31 
40 
15 
6 
1 
R 

16 
25 
13 
14 
42 
5 

12 

495 

' 2  
1 

2 

_- 

-- 
_- 
_I 

........ 

........ ........ 

......... ......... ......... ......... ......... ........ 
2 
1 ......... ......... 

......... ......... ......... ......... 

R ___ -- 
605 

Washington. 

Blue. 
backs. 

Number. 
3 
5 
6 

12 
8 

16 
40 
3s 
32 
32 
70 
70 

104 
120 
48 
32 
85 

755 

76 
134 
144 
184 
88 
40 

' 62 
72 
72 
40 
80 

118 
92 

144 
163 
173 
178 
104 
107 
100 
145 
151 
252 
257 
118 
106 

3,300 

146 
103 
127 
79 
8 

26 
21 

.15 
15 
23 
4 

10 
8 

12 
0 

11 
3 
6 
3 
2 
2 

a 

in  

-- 
-- _- 

-- 
-- 

......... 

026 

4,081 

-__ -- 

Stool, 
i leaas.  

&'umber. ........ ........ ........ ........ 
1 
1 ........ ........ ........ 
1 ........ ........ 
1 
2 ........ ........ 
3 ........ 
9 

I 
1 
2 
2 
2 

_-- -- 

........ ........ ........ 
5 
3 
2 
6 
0 
5 
8 
9 
3 
8 
0 

12 

14 
22 
38 
36 
93 

........ 

224 

34 
40 
45 
77 

' 176 
157 
08 
53 
65 
27 
44 
87 
80 
20 
50 
11 
13 
4 
8 
4 
5 

-- -- 

67 

......... 
1,135 

1,368 

-__ ___ 

Total. 

Vumber. 
0 
9 

-- 

11 
20 
17 
47 
44 

101 
72 
55 
66 

151 
143 
167 
200 

A8 
47 

136 

1,370 

99 
238 
224 
272 
209 
88 

142 
120 
130 
90 

146 
239 
175 
213 
244 
212 
192 
183 
136 
148 
184 
190 
311 
389 
181 
232 

-- 
====2== 

-- 
4,996 

193 
169 
170 
166 
79 

206 
178 
85 
72 
89 
34 
54 
05 
96 
27 
63 
15 
19 
7 

12 
6 
6 
3 

I, 842 
e?== 

_- _- 

-c_ 

8,207 _- 
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13lue- 
backs. ~ 

263 

imniber. 
40 
07 

151 

320 
090 

1.328 
a04 
480 
336 
312 
40 
90 
50 
50 

4,530 
32- 

152 
224 
215 
250 
88 

114 
IOU 
40 

118 

1 v2 
90 
24 
90 
n 
04 
50 
88 
04 
04 

272 

840 

3flO 

248 

.~ 

48 

nd2 

832 

5,308 
2ua 

- 

32 
210 
120 
130 
90 

204 
130 
98 
DU 
04 
71 
40 
32 
9 

I 0  
1 I  
8 
5 

13 
2 

2 

3 
2 

1, 083 
2 
3 
1 

-0 

11,633 

........ 

........ 

__ - 

-- _- 

Small 1 
linooks. 

36 
44 

102 
160 
214 
210 
188 
1:10 
180 
3iO 
272 
230 
220 
232 
121 
38 
45 
40 
48 

130 
270 
234 
280 
204- 

4,125 
210 
32 

108 
124 
110 

- 
~ 

28 
24 
28 

1, 002 
8 

__ 

4 
0 

18 
-I_ 

5,084 

Steel- 
heads. 1 
'umber. ......... ........ 
........ ........ 
........ ........ ........ ........ ........ ........ ........ ........ ........ 
........ 
........ 
........ -- ........ ........ 
........ ........ 
........ ........ ........ ........ 

2 

5 
2 
4 
7 

23 
8 

13 
17 
13 
11 
4 

30 

...... -.. 

08 
44 

190 
148 
001 

44 
200 
I d 4  
210 
108 
I97 
310 
320 
308 
288 
300 
?SO 
370 
$20 
420 
884 
196 
350 
291 

90 
72 
70 
48 
32 
19 

5;925 
7 

24 
2 

-7 228 

- 
- _- 

__- 
33 

0,559 

.- 

................. .................. 
1 1 i  -======= 

7,515 

---- ' 11 

21,37 

I Oregon. - 
Large 
iiuoolcs. 

lei lit 
o f  I Date. 3uiall 

iinooks. 

umber. 

- 
........ 
........ ........ ........ ........ 

4 
4 

18 
8 
d 
2 
2 ....... ....... 
i 

48 
3 

12 
28 
20 
32 
20 
28 

112 
62 
40 
98 
70 
7'2 
50 
80 
91 
0 I  
24 
34 
36 
52 
95 
u5 
90 
OB 
52 

1,430 
55 
38 
Gti 
70 
59 
33 
25 
62 
20 
3 

12 
4 

10 
8 

20 
16 
18 

P 
10 
12 
2C 
11 

5 

__ 
_- - 

__-- 
__ - __ 

........ 

........ 
t 

5% 
f 

-- 
___ -_ - 

Blue. 
backs. 

Steel. 
heads. Large 

iinooks Total. Total. vuter. ' 
Twnber. ........ iTrintber. 

19 
94 

128 
l i 0  
99 

148 
304 
148 
w2 
43 
07 

114 
IOU 
&2 
41 

I, 723 
43 
55 
09 

211 
105 
72 

140 
370 
195 
a07 
292 
252 
271 

21u 
YOC 
221 
221 
142 
It?( 
21t 
5i1 
091 

1,235 
1. 0ZI 

U8t 
8.05( 

-- 
___ __ 

i4a 

- 

kimber. ....... ........ 
........ ....... ....... 

1 
5 
3 

12 
4 
8 

1892. 
lay 14 

10 
17 
18 
I9 
20 
21 
23 
24 
25 
26 
27 
28 
30 
3! 

Total 
rune 1 

2 
3 

. 4  
0 
7 
8 
9 

10 
11 
13 
14 
15 
10 
17 
18 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 

' Total 

2 
4 
6 
0 
7 
8 
9 

11 
1 2  
13 
14 
15 
18 
1 8  
19 
20 
21 
22 
23 
2': 
2C 
21 
2f 
21 
3( 

Total 
Bag. ; 

Totd 
G r a n d  

Total. 

ruiy 1 

- 

' t .  in. 
11 7 
12 3 
12 5 
12 8 
13 0 
13 7 
14 5 
15 10 
10 11 
18 0 
20 0 
20 9 
21 7 
23 11 
23 9 __ ....... - 
24 -!z 
23 10 
23 5 
23 0 
22 3 
21 10 
21 8 
21 9 
22 0 
22 3 
22 2 
22 8 
22 7 

23 0 
23 11 
24 9 
25 1 
25 6 
25 0 
25 5 
25 2 
24 5 
24 3 
24 4 
24 5 

24- 7 
24 D 
24 ' 9  
24 8 
24 0 
24 4 
24 2 
23 10 

22 I 
22 2 
21 8 

20 8 
19 I 
18 11 
18 6 
17 11 
17 5 
10 11 
10 2 
16 7 
16 2 
14 8 
14 3 
13 10 

13 2 
12 0 
12 4 

y 0 

- ...... __ 

2a 2 

21 n 

....... _- - 

- ....... __- ___ 
....... 
- 

Vumber. 
I9 
84 

128 
170 
99 

144 
300 
128 
80 
40 
04 

I 1% 
100 
40 
33 

1,667 
37 
39 
04 

184 
128 
48 

104 
248 
112 
248 
108 
136 
108 
71 
80 

144 
128 
188 
72 

120 
1% 
390 
501 
984 
708 
784 

0,020 
610 
424 
330 
3.14 
201 
144 
224 
232 
80 
32 
12 
04 
10 
20 
5 

15 
ti 

___ 
__-  

- 
__- 

........ 

........ ........ ........ ........ 

icimbcr. 
40 
07 

,151 
25U 
320 
705 

1,341 
355 
500 
370 
334 
44 
97 
04 
02 

4,7w 
38 

104 
208 
270 
407 
298 
402 
381 

d15 
281 
090 
402 
373 
421 
4 1U 
253 
185 
io0 
131 
143 
5UQ 

1,290 
1,294 
1,40'2 

822 
11,758 

820 
128 
582 
521 
550 
371 
516 
658 
500 
590 
515 
505 
598 
581 
541 
54e 
502 
254 
447 
388 
15c 
13c 
131 
9C 
0: 
5: 

10,82( 
1 6  
31 

I 
56 

27,40: 

__- 

202 

__- 
__- 

- 

-. 

rzcmber.. ........ ........ ........ 
2 

8 
8 

48 
52 
30 
24 
4 
1 
8 
4 

. 180 
4 
R 

........ 

........ ........ ........ ........ 
1 

2 
3 

1 

........ 

........ 

........ ....... 
2 
1 n 
1 
4 
7 

5 

.__ __. 

........ 

........ ........ ........ 

........ ........ 
1 ........ ...... ...... 

1 

2 
35 

4 
8 

11 
49 
50 
74 
58 
0 2  
01 
51 

132 
90 

108 
82 
98 
52 
26 
14 
10 
28 
50 

120 
176 
184 

1,724 
118 

20 
58 
90 
82 

78 
01 

11c 
56 

12( 
144 
0: 
Si 
0( 
8( 
4( 
3: 
2( 
21 
2( 
11 

t 
1 

1,551 

....... 
__ 
_- 
---2 

ll! __ 
__ __ 

!; 
10: 

__ 
_I 

........ ....... __ 
- - 

a, 911 - 

......... ......... __- 
I __- - 
2 

1 

......... ......... 

......... ......... 
3 
4 
8 
0 
0 
8 
0 

12 
35 
11 
24 
28 
20 
32 
34 
30 
72 

1119 
114 
571 
180 
IS0 
298 
248 
208 
187 
235 
228 
200 
04 

288 
4 vi 
522 
070 
508 
448 
528 
324 
292 
230 
220 
1.18 

I 2  
28 
58 
60 

........ 

- 
~. __ 

8 
10 
(i 

a i  
G5 
87 
80 
35 

023 
4 1  
20 
33 
51 
25 
12 
11 
50 
21 
8 

23 
14 
77 
59 
23 
24 
91 
3 
I 
5 
Y 

2 

1 
55:. 

-_ 
__ __ 

a 
........ ........ 

___ ........ 

___ __- 
89: 
00; 
73: 
71: 
551 
37: 
491 
50: 
32 

00 
72 

128 
62 
84 
53 
76 
52 
32 
50 
00 
44 
14 
40 
52 
32 
43 
30 ........ 

t ........ ___- 
2, DO? - ......... ......... ......... 

........ 
10,001 

........ - ........ ____ .__ 
I ,  18t 
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HeiFjh 
ai 

water  
- 
Ft. in 
10 t 

12 t 
12 t 
13 I 
13 4 
13 E 
14 I 
14 I 
14 f 
15 4 
16 4 
17 5 
18 4 
19 7 
20 G 
21 7 
22 7 
24 0 

26 2 
26 0 
25 8 
25 3 
25 0 
24 9 
24 0 
24 0 
23 .I1 

- 

25 a 

-- 
....... 
I_ 

24 6 
'24 7 
24 10 
24 10 

24 11 
25 1 
25 10 
26 7 
27 3 
27 8 
28 1 
28 2 
27 10 
27 3 
26 5 
26 3 
26 5 
26 0 
25 6 
21 11 
24 1 
23 10 
23 6 
23 5 
23 7 

24 a 

TVasliington. Oregon. 
Date. 

- 
1893. 

Apr. 2 

May 

I 

11 
1 
1: 
1: 
l! 

;; 
11 
1: 
2( 
2: 
2: 
24 
2: 
2f 
2i 
2s 
3( 
31 

Total 

June 1 
I 
3 
5 e 
7 
P 
9 

10 
12 
13 
14 
16 
16 
17 
19 
20 
21 
22 
23 
24 
20 
27 
28 
29 
30 

Total 

ruiy 1 
3 
4 
5 
6 
7 
8 

10 
11 
12 
13 
14 
15 
17 
18 
19 
20 
21 
22 
24 

Small 
:hinook 

Kwmber 

I 

- 

....... -- 

1 
2 

B 
I( 

4 
2 
3 
9 
I9 
1 2  

5 
3 

3 
3 
2 
6 

17 
52 

144 
110 
140 

560 

I62 
166 
240 
322 
264 
184 
124 
90 
72 
3% 
20 
16 
8 
8 

28 
104 
126 
148 
116 
80 
60 

224 
272 
1 ijP 
160 
I a2 

3,327 

120 
84 
72 
60 
68 
08 
56 
54 
34 
40 
52 
76 
80 
28 
28 
32 
24 
36 
30 
27 

........ 

-- 
___ -- 

-- 
__ -_ 

Largo 
:hinook 

Blue. 
backs. 

Steel- 
heads. 

Small 
:hinooks 

Large 
:hinookt 

Blue- 
backs. 

Steel- 
heada. Tot a1 . 

Number 
21 

18 
96 
37 

-- 

........ 

........ 

........ 
33 
39 
76 
17 
8 

13 
13 
22 
47 
9 ........ ........ 

21 

45 
81 

153 
345 
133 
250 
173 

1,569 

239 
419 
432 
143 
332 
283 
278 
225 
437 

78 
153 
142 
51 
48 

202 
256 
445 
886 
062 
429 
482 
578 

1,667 
1,420 
1,316 
1,028 

12,020 

1,435 
369 
826 

1,142 

1,217 
4u4 
833 
004 
050 
796 

1,069 
440 
658 
419 
406 
461 
071 

........ 

___ 

-- 
__- -- 

%$ 

aoo 

Total. 

Number ........ __- ___ 
........ ........ 

1 

1 

1 
1 
E 
5 
1 
8 
4 

11 
17 
9 

1 

........ 

........ 

........ 

........ ........ 
1 
2 

10 
29 
50 
52 . 31 

233 

28 
46 
95 
72 
15 
62 
50 
26 
14 
12 
5 
4 
0 
3 
6 

52 
72 
92 
52 
45 
34 

108 
172 
96 
88 
66 

1,381 

88 
42 
32 
43 
24 
16 
17 
18 
24 
20 
24 
40 
49 
18 
18 
14 
6 

16 
19 
16 

- 
____ 
-_. 

-- 
___ 

Number 

1 4  
1: 
It 
21 . 2i 
3i 
3i 
31 
13 
31 
18 
4E 
31 
39 
40 
3 
7 
2 

11 
24 
21 
5G 
40 
80 

112 
73 
88 

937 

126 
96 
68 
59 
80 

368 
144 
144 
264 
138 
90 
96 
80 
79 

160 
80 
65 

136 
96 
80 

176 
264 
400 
335 
322 
304 

4,256 

288 
136 
208 
216 
108 
202 
184 
152 
84 
92 

104 
103 
72 
42 
56 
56 
38 
35 
30 
31 

....... _- _- 

-- 
__. __ 

- 
-- _- 

Number Nwinber 

2 
10  
3 

........ _- -- 

........ 

hkmber 
12 

IO 
3 

28 

__ -- 

........ 

........ 

........ 
23 
25 
52 

. 10 
7 

11 
i0 
13 
35 
3 ........ 

........ 
16 

35 
46 
86 

160 
50 

116 
101 

........ 

"lmber 
1 

1 
4 

__ 

........ ........ 

ATuiiiber 

15 
1 5  
21 
26 
20 
38 
3F 
35 
28 
40 
21 
55 
49 
69 
70 
17 
10 
5 

1 4  
27 
24 
61 
70 

155 
306 
235 
263 

1,740 

316 
309 
405 
462 
419 
620 
325 
270 
354 
189 
12i 
120 
96 
95 

200 
238 
266 
383 
272 
213 
282 
GI9 
872 
028 
014 
590 

9,284 

007 
384 
4.44 
485 
446 
406 
461 
672 
493 
406 
548 
579 
601 
277 
354 
343 
315 
327 
327 
262 

......... -- __- 

-- --- 

--- 
_- -- 

Number 

5 
1 9  

G 

a __ -- ......... 
........ 
........ 
........ ........ ........ ........ 
........ ........ 

........ 
........ ........ 

1 
3 

1 
........ 

........ 
7 
0 

21 

1 
1 
1 
8 

11 
2 

........ 

........ ........ 
5 

5 
27 
58 

149 
74 

113 
GO 

582 

78 
136 
90 
71 

124 
114 
97 
88 

101 
17 
33 
35 
10 
8 

49 
108 
1.14 
195 
84 
48 
48 

149 
334 
153 
102 
92 

........ 

_.-- 

-- 

2 
2 
3 ........ ........ 
1 
2 
1 
1 ........ ........ ........ 

........ ........ 
5 
7 
8 

32 
6 

15 
12 

112 

16 
34 
38 
14 
40 

49 
37 

' 48 
4 

13 
0 
1 
1 

19 
57 

125 
I80 
123 
54 
46 
91 

230 
102 
90 
47 

-.- 

-- 

as 

........ ........ ........ ........ 
1 ........ ........ 
2 ........ ........ ........ ........ 
3 

........ ........ 

........ 
4 ........ ........ 

........ ........ ........ 
1 
1 
4 
3 
6 

........ 
29 

6 
3 
2 
6 

4 
6 
0 
9 
5 
1 
2 
1 
3 
5 
3 

13 
12 
16 
18 
19 
16 
40 
49 
48 
57 

359 

140 
65 
89 
98 

118 
328 
499 
320 
022 
499 
538 
650 
951 
378 
402 
390 
357 
408 
012 
252 

__- ____ 

........ 

-- 

........ ........ 
4 

10 

1 
2 
9 

6 
7 
4 
4 
7 
6 
4 
2 
5 
6 
2 
3 
7 
8 
8 

12 
23 
28 
34 
44 
8H 

320 

111 
132 
132 
160 
1513 
12d 
204 
348 
351 
254 
368 
300 
400 
189 
25% 
241 
247 
240 
248 
188 

-- 
-- ........ 

........ 

---- 
-- _- 

846 

141 
246 
808 
52 

168 
127 
126 
94 

279 
52 

106 
99 
39 
36 

120 
88 

173 
498 
439 
309 
369 
319 

1,038 
1,116 
1,070 

832 

-- 

....... __ - 
23 5 
22 9 
22 4 
22 2 
22 3 
r2 0 
21 11 
21 2 
20 11 
20 10 
21 1 
21 6 
21 7 
21 1 
21 0 
20 11 
20 10 
20 10 
20 8 
20 4 

2,496 

150 
49 

113 
108 
78 

140 
203 
45 
56 
56 
33 
39 
31 
19 
34 
16 
15 
20 
25 
10 

__ _- 1.506 

59 
23 
53 
62 
57 
9U 
70 
15 
33 
10 
7 

16 
23 
16 
18 
11 
5 

10 
8 

11 

-- -- 8,259 

1,080 
232 
571 
884 
049 
309 
445 
75 

122 
98 
72 
90 
64 
27 
39 
2 

29 
XI 
26 
18 

-_ 
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Statetitent of the da i l y  catch of salmon iv two wheels, eta.-Continued. 

Date. 
Orogon. Heigh 

of 
water. 

\Vasliington. 

8 
10 1 ........I. 

-_ 
Totnl. 

1893. 
July 25 

20 
27 
28 
29 
31 

Smnll 
:hinook! 

Number 
2t 
3i 
3L 
44 
3( 
2E 

1,265 

4a 
40 

-- 

. -- 
____ -- 

36 
44 
31 
24 
28 
30 
17 
4 

310 
- 
__._ 

5,482 ___ -- 
........ ........ ........ 

Ft. iy 20 I 

, 20 
19 
19 ( 
10 1 
18 f 

Largo 
cliinooka 

......... 
: 1 

Blue 
bncks. 

........"I 

Stool- 
hends. 

6 
7 
8 
9 

10 
11 

Totnl. 

10 @ 
16 1 
16 9 
15 6 
15 4 
15 0 

Smnll 
:hinooki 

1804. 
April12 

13 
14 
17 
18 
20 

Uloo. 
backs. 

14 5 
16 0 
10 4 
16 3 
15 G 
14 6 

Steel. 
Ireads. 

Total. 

Kay 2 

4 
5 
7 
8 
9 
10 
11 
12 
14 
15 
16 
I7 
18 
19 
21 
22 
23 
24 
25 
20 

Total. 
Grand 

totnl. 

a 

Lnrgo 
chinook 

- ........ -_ -- 
21 I0 

20 5 
20 0 
19. 4 
10 10 
20 5 
20 0 
20 8 
20 8 
20 0 
20 11 
21 7 
22 0 
23 1 
23 4 
24 0 
25 0 
20 9 
28 0 
29 3 
30 8 

21 10 

......... --- 
I-- 

......... 

l- 
Number 

111 
17: 
14C 
13E 

OE 
134 

5,493 

03 
78 
44 
25 

10 
0 
4 
2 

338 

-- 
-- 

loa 

........ -- 
-- 

6,161 -- 
........ 

Number 
17E 
254 . 227 
232 
15C 
172 

0,8G6 

120 
147 
9g 
91 
145 
45 
30 
42 
32 
4 

7G4 

-.- 
__- -- 

-- 
-- -__ 
21,054 -- -_ 

........ ........ ........ ........ ........ 
3 

3 

12 

8 

........ 

........ 

........ 

........ 

Number 
3E 
2:: 
12 
35 
32 
13 

1,398 

15 
. 28 

13 
16 
21 
7 
3 
0 
4 
1 

111 

4,599 

-- 
-- -- 

-- 
___ -_ 
-- 

1 

Number 
'i 

15 
1C 
13 
21 
11 

GO1 

6 
18 
8 
5 
13 

1 
1 
2 

-- 
-- __- 

........ 

Number. 
15 
18 
18 
21 
9 
2 

a 7  

8 
26 
9 
12 
0 
5 
6 
2 
2 

-- 
-- 

......... 
75 

2,316 

__- -- 
-- -- 
......... ......... ......... ......... ......... ......... 

Number. 
23 
20 

Numbor 
17 
2s 
20 
27 

3 
2a 

5,083 
-- 
-- 

7 
11 
7 
5 
8 
1 ........ ........ ........ 
4 

43 

14,243 

-- 
-- 

_.- 

........ ........ ........ ........ 

Nuvnbev 
290 
305 
316 
221 
S I 6  
108 

I), 86U 

170 
107 
171 
90 
121 
20 
I D  
19 
34 
4 

815 

10,503 

4 
3 
2 
2 
3 
5 
4 
3 
4 

2 

-- -- 

-- 
-- 

-_. -- 

........ 

........ ........ 

Number 
350 
:%08 
360 
290 
414 
138 

10, 442 

I98 
224 
199 
110 
103 
28 
23 
20 
40 
9 

1,026 

31,078 

0 
3 
4 
2 
3 
ti 
5 
6 
10 
0 
4 

3 

57 

8 

80 
50 
27 
43 
52 
23 
60 
115 
54 
81 
07 
83 
30 
45 
49 
31 
21 
18 
25 
40 

016 

-- 
__- -_ 

-- 
-- 

-__ -- 

......... 
-- 
-__ -- 
........ 

-- 
__- --- 

072 

8 

2,461 

9 
3 
10 
10 
8 

-- 
-- 

......... ......... ......... 
1 

. I _ _  

Total ./. ....... 

-- 
41 -_ 

_.- 

7, 005 ____ -- 
......... ......... ......... ......... ......... 

1 

-- 
51 

2,273 

' 1  

-- -- 
-- -- 

........ ........ ........ ........ 
1 
1 
1 
1 

1 
........ 

Total .  ........ 

totnl .  ........ Grnnd 

........ ......... 

........ ........ ......... 
1 

1 
........ 
........ 
........ ......... 

2 ........ ........ ........ ........ 
1 
3 
4 ........ ........ 
L 

........ 
2 ........ ........ 

........ 
4 

1 
........ 
........ -- 

7 _- 
........ 

1 

5 
13 
12 
4 
4 
8 

12 
I6 

7 
1 
3 

........ 

........ 

......... ......... 
2 

........ 

........ 
2 

4 

2 

......... 

......... 

......... 

......... 

......... 
3 

........ 
2 
2 
1 

1 
........ 27 21 4 

28 1 21 0 
......... ......... ........ 

2 -- _- ......... 
2 ......... ......... 
8 ......... ......... ......... 
2 
1 
2 
1 
1 
3 

13 

4 

19 
I8 
l a  
14 
15 
9 
13 
30 
10 
27 
15 
7 

7 
0 
5 
4 
5 
4 
4 

-- 
........ 

a 

32 

3 

1 
5 

-- 
........ 

........ ........ ........ 

4 

......... 
3 ......... 

21 
-_. ........ 

10 

11 
53 
42 
49 
54 
74 
113 
136 
10 
32 
13 
16 
15 
20 
7 

0 
11 

........ 

........ 

........ 

6 
-_. 

0 

1 

15 
20 
12 
21 
20 
11 
29 
08 
82 
48 
48 
23 
32 
37 
30 
22 
10 
12 
10 
38 

-- 
........ 

8 -- ......... 
4 

3 
7 
0 
15 
18 
8 
10 
12 
4 
4 

......... 

: I  1 

........ 

........ 
1 
4 
2 
8 
17 
2 

. 6  
7 
5 
5 
3 
3 
1 

4 
4 
1 
1 
5 
3 

........ 

4 
25 
24 
30 

56 
90 
106 

a2 

20 51 , 

2 
1 
1 
1 
1 ........ ........ 
1 ........ ........ ........ 

1 
27 .......... I .......... .................. 

2 
1; 1 .......... ........ 

1 ....................................... 
--I --_I_-- 

01 100 I 470 I 23 ____ __ - ____- -- -_ - -~ 62 -- -- 
88 

17 

49 

_I 

084 -- 
705 

On the saluaolt i d u s t r y  iit 1S76.--In the year 1876 Mr. M. J .  ICiniiey, now tb@ most 
extensive salmon-packer a t  Astoria, begaii the canning of salmon at  that place. There 
were then only about 400 giII-net boats on the river, traps and mlieels were not employed, 
and only chinook snlmoii were utilized for canning. The gill iiets mere then smaller thau 
those now used, being only 300 fathoiris l o ~ g  and 40 meshes deep. The season of 187G 
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mas similar t o  1S04 in that there \vas a very heavy freshet, which for a time imperiled 
the fishery. Tho run was enornious. With the gear now employed and the factories 
now operated Mr. ICiniiey estimates that theaitput of the Columbia River in 187G mould 
have been 1,500,000 cases j there were enough fish iii the river to pack that quantity. 

The pack, as elsewhere given, nniouiited to 450,000 cases of chiiioolis, equivalent to 
over 1,200,000 fish, alarger pack and catch than liad been made in any previous year, 
while in only nine of the subseqnent eighteen yeitrs were the canning operations more 
extensive and in only eight were more cliinooks 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 seasoil. One boat landed 9,194 fish at the cannery, 
the catch being apportioned as follows among the different luon~hs  : April, 1,020; 
May, 1,651 ; June, 2,631; July, 3,561; August, 328. 

The daily catcli.of t h e  foregoing boat atid of ten other boats fishingfor Mr. Kinney 
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 tho 
fact that  their operations covered tlie greater part, i€ riot all, of the fishing sea8on. 
The aggregate catch of these eleven boats was 55,832 cliiiiook salmon. A similar 
average catch at the present time mould mean an snnual pack of.over 2,000,000 cases 
of chinook salmoii. These figures are intoresting as showing t,he daily fluctuations in 
the abundance of fish as well as affordiug a basis for coinparison mitli other years. 
Table elrotc:ing ilie daily calclh of clhoolc salmon by eleren gill-,ret jislrwmen lairdiiig j i sh  at the canneiy of 

Xr .  M. J. Kininney, at Asloria, Oreg., iiz 1876. 

No. 0. 

--- 

..... ....................... 
27 ............................... 15 
28 ....... 20 ................ 20 
29 ............................... 1 / 1 1  25 

Apr. 15-20,. * I ,  000 

No. 7. 
-- 
.............. .............. .............. .............. .............. -- 
.............. ___. __.- 

..... B. 

No. 5. 
- 
...... 

0 ...... ...... ...... -- 
9 -- 

...... 
38 ...... 

...... 
40 
53 
00 
G8 
95 
20 
01 

51 
42 
27 

08 
00 

101 
110 

70 
08 
I2 
00 
51 
45 

Go' 

60 

1,850 

...... 

....... 

....... 

...... 

...... 
-- 

- . ~ ~ _ _ _  
................ 1,000 ....................... 24 ....................... 40 ....................... 25 ............................... 

'KO aocurnto reoord was kept fur tho first 12 days' 
bofore most of the other flslrennen began operntiona, and hi 

-- -- 
20 

55 

58 

51 

....... 

....... 

....... 

....................... 1,089 

................ 184 
17 24 292 
20 18 336 
34 48 212 
30 20 427 
20 40 320 ................ 150 

__-- 
30 
55 
01 
53 
21 
10 

21 
13 
13 

....... 
54 
50 

I ............. 
88 1 101 -- 

1,212 /TG 

00 
23 

38 

19 
40 
77 

113 
128 
22 

80 
72 
45 

....... ....... 

....... 

..... 

No. 8. 
___ 
...... ...... ...... ...... 
...... - 
...... _ _  - -. 

31 ...... ...... ...... 
25 
48 

01 
, 25 

58 
27 
G7 
15 
48 

60 
02 
47 
49 
73 

1Ob 
40 
47 
87 

50 
84 
74 

100 

1,311 

...... 

...... 

...... 

...... 

...... - 

....... 
77 
42 
24 

57 
sa 
05 
57 ....... 
58 
01 
29 
77 
05 
50 

....... 

No. 9. i No. 10. i%o. 11. I Totul. 

, la. .  .... 127 
10 ..........I ........ 
20 .......... 140 
21 .................. 
22: ......... 107 
23 .......... 25 
24 .................. 
,213 .......... 29 
27 .................. 
28.. ........ 

?j .......... 93 

58 78 05 
50 52 24 
$11 58 10 
00 ........ 47 
17 43 ... 
74 54 20 
ti0 50 ........ 
35 27 10 
34 ........ 27 
01 ................ 

........ 48 ....... 
47 

80 

8.5 

78 

....... 

....... 

....... 
38 

203 
389 
132 
400 
280 
530 
732 
507 
707 
352 
051 
343 
455 
015 
354 
383 
303 
549 
250 
043 

' 23 1 05 
29 ......... 

........ ' 27 
34 ' 47 

....... .I.. ...... 
40 p 34 
70 ~ 27 ........ a2 , - 

903 1 041 , 1,110 1 12,508 

ihirig of this fltrliorrnun. He iiiailc ~ i m n  very litrgo lifts 
,iitolr wu8 eetiriiiitud by Wr. Kitiney at tho nriiuber siiown. 
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Table eliozving the daily catch of chinook ealmon by eleven gilZ-Tiet jEelterinen landing jlsli at the cannery of 
M r ,  N .  J.  Xiniieg, ut Aslot-ia, Oreg., in 1676-Contiiiuod, 

....... 
123 

111 
137 

154 

....... 

....... 

....... ....... 
21 

173 
200 
181 

__ 
No. 0. 
__ 

85 
24 
51 
222 . 142' 
74 

124 
56 
40' 

139 
42 
1 03 
68 
13 
77 
02 
UR. 
53 
48 
80 
62 

77 
100 
100 
30 
05 

2,002 

50 
152 
01 

82 
102 
81 

121 
40 
05 
41 
71 

....... 

....... 

-- 
-- 

....... 

....... 

....... ....... ....... ....... ....... ....... ....... ....... ....... ........ ....... ....... ....... ....... ....... ....... 

.- 
908 -- ...... ...... ...... ...... ...... ...... ...... ...... ...... .- 

...... .- .-- 
4,122 

I12 
73 
117 
75 
07 
89 
51 
73 
58 

....... ........ ....... 

....... 

_I 

No. 2. - 
...... ...... 

113 
120' 
119 

' 50 
121 
108 
53 
31 
122 
01 
6J 

103 
07 ...... ....... ....... 
GG 
81 
47 
55 
73 

82 
25 
90 
GI 

1,728 

01 
140 
I32 
118 
05 
85 
51 
14 
22 
40 
30 

83 
37 
87 
07 
110 
0:) 
04 
78 
54 
15 
60 
33 
92 
19 

....... 

-- 
-- -- 

....... 
ao 

...... ....... 

Juno 1.. ........ 
2 .......... 
3 .......... 
0 .......... 5 .......... 

No. 3. 
- 

80 
05 

' 78 
20 
52 
93 

109 
03 
30 
30 
25 

54 
02 
100 

82 
103 
33 
87 
47 
37 

24 

...... 

...... 

...... 

43 
117 
114 

172 
208 

No. 4 .  

78 

07 

110 
87 

81 
18 

03 
72 
72 

110 

04 
44 
58 

. 88 

157 

94 
94 

110 

- 
...... 
...... 
...... 
...... 

...... ...... 

...... 

....... ...... 

...... 
55 
74 
42 

72 
....... 

No. 5. 
- 

8 0' 
100' 
92' 

188 
145 

100 

217' 

...... 
l a  ...... 
70 
89 
74 
82 
74 
62 ...... ....... ...... ..... 
132 
78 
124 

55 
25 
12 
107 

...... .............. 
70 
25 
53 
49 
72 

KO. 7. 
I_ 

48 
107 
11 

174 
74 ...... 
72 
RJ 
79 

59 

51 
114 
104 
44 
04 
80 
80 
44 

135 

18 
140 
125 
53 
125 

...... 

...... 

..... 

..... 

40 

27 
01 

....... 

....... 

....... ....... 

No. 8. 

---- ---- 
72 
103 
51 ....... 
120 
no 
9 i  

s o .  9. No. 10 -I- 

....... 
22 
75 
63 

20 
94 
81 
25 
47 
300 
30 
50 

7UO 

....... 

-% 

-I 

To. ll 

.............. 
112 
84 
104 
78 
88 
70 
73 
83 
01 
87 
40 ....... 
38 

1,548 
-- 
_I 

Totul. 

Total.. ..... 
Bug. 1 .......... 

2 .......... 
3 .......... 
4 .................. 
5 .......... 
0 .......... 
7 .......... 
8 .......... 
9 .......... 

1 o h 1  ....... 
Grand total. 

,*  

-- 
3,574 

00 
24 
40' 

05 
48 
41 
93 
11 

328 

0,184 

-- -- 

--- 
-_ -- 

Date. 

123 
82 
72 
133 
104 
97 
53 

91 

85 

81 
7 2  
89 

81 

50 
21 
70 
I D  

92 

88 
18G 
116 

...... 

...... 
78 

...... 

...... 

...... 
a2 

' 121 
108 
45 

198 
106 
130 

71 

72 
02 
23 
117 
107 
114 
80 

I on 
85 
105 

75 
45 
05 

70 
101 
95 
80 

103 

105 

..... 

..... 

778 
790 
700 

1,430 
1,277 
012 
755 
810 
545 
150 
750 
819 
957 
930 
687 
445 
539 
004 
383 
007 
550 
812 
197 
471) 
801 
0% 
us4 
857 

20, I10 

442 
1,320 
1,150 
879 

1,045 
1, XI0 
850 
14 
819 
715 
7nD 
GO8 
799 
812 
800 
777 
709 
777 
828 
870 
704 
704 
506 
59R 
473 
405 
405 
159 
249 

-- 
-- - 

7 _.._. .'___. 1 141 

11..  ........ I.. ..... 

....... ....... 
82 ... 

28 

..... ..... ..... -- 
1,325 

70 
154 
128 
U0 
57 
73 
94 

70 
51 
41 
63 
59 
73 
104 
83 

71 
54 
83 
44 
46 
33 
25 
81 
00 
44 
I0 
13 

1,711 

34 
47 

15 
18 
17 
14 
14 
6 

_- 

..... 

..... 

-I 

-- 

35 

1,479 

112 
115 
81 

193 
$0 

115 
08 

48 
78 
0.3 
50 
44 

98 
00 
30 

95 
04 
97 
82 
43 
27 

51 

- - 

...... 

...... 

...... 

a i  ...... 
...... ...... 
I_ 

1,674 

8 
-- -- 
....... ....... ...... ....... ....... ....... ....... ....... -- - 

8 

3, 980 
-- -- 
I_ 

1.934 

113 
164 
1 GO 
105 
206 
237 
147 

90 
148 
104 
05 
82 
98 
170 
121 
140 
127 
56 
30 

71 

04 
40 

20 

11 

2,651 

8 
22 
17 
33 
30 
20 
24 
20 

183 

6,027 

== 

...... 

....... 

...... 

....... 

....... 
- 
- _- 
....... 

.- 

.- 

1,945 

82 
48 
121 
100 
07 
00 
00 

71 
80 
51 
50 
74 
150 

05 
105 

113 
05 
04 
77 
83 
76 

58 
35 

10 

-- -- 

..... 

..... 

..... 

53 

..... 

1,054 

105 
112 
103 
90 
40 
83 
104 

52 

81 
34 
108 

91 
73 
84 
148 
109 
80 
107 
72 
50 
20 

05 
48 
38 

...... 

...... 

in6 ...... 

...... 

1.059 1 1,124 3,335 

81 
100 
138 
100 

88 
123 

03 

82 
64 
R4 
83 
85 
05 
200 
108 
74 
05 
88 
I22 
77 
52 
45 
34 
50 
41 
20 

54 

?, 288 

51 
'52 

35 
20 
31 
21 
20 

-- -- 

.... 

.... 
- 

..... 

..... 

141 
1GO 
184 
81 
171 
108 
01 

1 82 
I28 
105 
94 
144 
105 
101 
132 
168 
171 
02 
145 
23G 
113 
108 
107 
90 
74 
00 
50 
25 

..... 

July 1 .......... 
3 .......... 
4. ......... 
5. ......... 
0 .......... 
7.. ........ 
8. ......... 
9 .......... 
10 .......... 
Il... ....... 
12 .......... 
18. ......... 
14. ......... 
15 .......... 
10. ......... 
17 .......... 
18.. ......... 
19 .......... 
20.. ........ 
21 .......... 
22.. ........ 
24 .......... 
25. ......... 
26 .......... 
27 .......... 
28.. ........ 
29.. ........ 
30.. ........ 
31. ......... 

... 
....... 75 ....... OR 

....... 90 

1,879 -- -- 2,020 

28 
62 
31 
28 
25 

34 
12 

220 

5,511 

-- -_ 

....... 

....... -- 
-- - 

20, 007 

210 
219 
190 
139 
23 1 
18 6 
185 
13T 
30 

_- -_. 

..... ..... ..... 
....... ...... ....... ....... ....... 

... 

...... 44 

...... ...... ...... ..... 
.- 

.............. ....... 55 ....... 34 
...... ...... 
...... -_ ....... I ....... 

1,512 

55,832 
-- .-- 

- 

....... - -- 
5,105 
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Notes on tlw weight of salmon.-Owing to the practice of the canners of buying the 
salnioii only by weight or by nuniber, as inay be determined on a t  tlie beginning of 
the seasoil, it is not always easy to obtain accurate figures showing the average 
weights of salmon, except in small quantities and for isolaked dates. The following 
tabulations and notes may therefore possess some elements of general interest aud 
serve as a basis for comparisons. 

In the case of chinook fialmon it is found that the largest fish are taken in 
greatest numbers aboutJune 10 or 201of each year. Tile fish running at  the beginning 
and at, .the end of the seasoil represent the minimum average sizes, the decline ill weight 
froin tlie middlc of June being in both direction@. In 1894 there was a noteworthy 
run of very' large fish in the lower river about the iniildle of Julie. One salnion 
weighing 74 pounds was landed a t  the cannery of J. 0. Hnnthorn & Co.,  Astoria, 
which mas the largest seen in a iiuiiiber of years; its greatest girth nias 45 inches and 
its length was BG inches. Seven salmon, caught in gill nets aud traps on June 20, 
and weighing390.l)ounds in t h e  aggregate, were found lying together a t  the cannery 
of Mr. ill. J. Kinuey, Astoria. 

The average weight of the Columbia lziver chinook salmon is usually given as 22 
to 25 poiuids. The detailed data obtained by the writer give 22.7G pouiids as  tlie 
average weight of 104,831 chiuook salmon caught in 1893 with gill nets, traps, and 
seines. The weights vary considerably with the apparatus employed and, as previously 
stated, with the sea6on. Contrary to the usually accepted theory, 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 &hose obtained with 
gill nets, and there are days in every month whelk the trap fish. mill average larger 
than the others. 

'The followiiig table is a detailed presentation of the variations in the average 
weights of chinook salmon, depending on the month and appara4us in which caught. 
More than 100,000. fish are involved in the comparison, a numberwhich is sufficiently 
large to warraut. genecalizations from the figures. 
Statement showing by ntonths tite tiunLber, weight, and average weight of chinook Salmon taken tuiili gill nets, 

pound nets, and seines at  the mouth qf the Colzcnibiu Bivw and landed at a salmon cannery a t  detoria,  
Oreg., in  1893. 

I Caught by gill nets. I Caughb by p o u d  nets. I Caught by tjeines. 

April ....... 0.409 1.40 7,500 18.19 ....._.. ._........ 

August . .  ...I 12,892 284 13D 21.88 3,109 04,404. 20.73 2,872 .59,99D 

' 129,052 26.14 
M a y . .  . . . - - .I 23.468 528 498 22.82 1,79:1 39,922 22.20 . . . .. . . . . . . . . . . . ., 
June ..._....' 22,008 $30:307 24.10 3,350 86,018 25.80 158 3,804 
July .__..... 1 15,917 374,881 23.58 0,550 140,360 '22.35 5,889 133.953 

104,631 12,385,020. 1 22. $0 

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 t o  about three months of the fishiug 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 WRS 15.49 pounds, 011 May G j the largest mas 26.15 pounds, 011 June 3. 
The smallest average for trap fish was 15.95 pounds, on April 27; the largest waB 
28.G6 pounds, on June 10. 
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Statenient of  the daily a t w a g e  iueigltts qf cliinook salnion taken i l l  gill nets andpoutid itels a t  the nLontli of 
tile Colusiliia Riwr and landed a t  n cannery it& Astoria, Oreg., betzueeir Api-il 17 and J u n e  25, 1593. 

24 ........... 
25 .......... 
26 .......... 
27 ......... 

No. of 
nate. 

1.235 
1.090 

780 
858 

Apr. 17 ........... 
18 ........... 
19 ........... 
20 ........... 
21 ........... 

310 
585 
244 
07 

122 
24 ........... 
25 ........... 
20 ........... 
27 ........... 

f 29.. ......... aa .......... 

Pvorage 
weights. 

Pounds. 
21.17 
21. GO 
20.08 
235.14 
21. ti0 
21.13 
20.54 
20.47 
21.70 
20.78 
21.12 

' 21 60 
*{2'2: GO 

22.18 
21.110 
21.40 
21.27 
18.40 
21.54 
23.89 
22.20 
22. 58 
22.01 
21.20 
22. 88 
21.75 
23.19 
22.59 
22.05 
22.85 
24.36 
23.42 

409 
057 
010 
401 

050 
335 

Traps. ~ 1 Gillnota. 

115 
G6 
57 
82 

Date 
N o .  of 

................. 
1R.41) 
16.95 i 
18.00 
18.00 I 

~ l'ounde. !I 
................. 

51 
118 
88 

110 
02 

127 
43 

I 
l i .38 ' 
18.20 I 
10. 10 ' 
10.51 
19.GR 
18.84 
19.22 I 

118 1 17.80 I /  
2 ........... 

23 ........... 
L..... ...... 
5 ........... 
0 ........... 
8 ........... 
9 ........... 

10 ........... 
11. .......... 
13. .......... 
15 ........... 
10 ........... 
17 ........... 
18 ........... 
10 ........... 
2u ........... 
22 ........... 
23 ........... i 

1%. .......... 

452 
442 
420 
353 
737 
391 
791 
410 
435 

1,014 
428 
050 
8G3 
010 

1,497 
740 
958 

1,418 

aoz 

May 

Julio 

14 .......... 
15 .......... 
10 .......... 
17 .......... 
19 .......... 
20 .......... 

462 
507 
094 

1,357 
572 

1.389 

29 . . . . . . . . . . I  944 
30 .......... 1 1.358 

91 
109 

GO 
78 
25 
03 
73 
00 
32 

31 .......... 1 '798 
1 .......... I 1.112 
2 .......... 1,332 
3 .......... j 2.0:to 

19.00 
19.05 1 
17.92 
20.80 
20.44 
21.13 
21 13 
18198 1 
23.85 , 

I 

848 
0 .......... 1.083 ::: :: ::::::/ 400 

ay! .......... 
23 .......... 
24 .......... 
20 .......... 
27 .......... 

8 .......... ' 1,075 
9 .......... I 805 
IO .......... 932 
1 2  .......... 683 
13.. ........ 1.025 

807 
517 

'GO1 
GIG 
713 

21 .......... 1 G14 

28 .......... GI4 

Total ......I -T.G 

Average 
wuights. 

Pounds. 
23. 44 
25.64 
23.80 
24.53 
21.10 
24.07 
25. GO 
25. 58 
21. 35 
2G. 15 
25. 38 
24.98 
24.20 
24.21 
24.12 
23.58 
20. OR 
25.50 
24.63 
24. 07 
23. GO 
23.91 
23. 38 
23.18 
22.99 
22.44 
22.01 
21. 87 
23. 00 
23.10 
23.49 

........ 

Traps. 

!To. o f  
fish. 

25 
9 

3 4 
34 
74 
GO 
43 
90 
83 

118 
117 
78 

350 
2117 
31 

261 
217 
110 
13 

143 
14 
78 

228 
207 
107 
120 

3 
153 
01 
52 

129 

3,349 
-- 

ivrrtlgo 
xuiglrta. 

POUlIds. 
23. 08 
23.33 
23.90 
25.14 
25.48 
26.15 
25.41 
28. 75 
24. 62 
24. 08 
26.53 
2G. 90 
23.90 
24.02 
27.95 
28. GG 
23.92 
22.82 
25.48 
22.27 
23.00 
20.51 
23. 48 
24. 50 
24.05 
24.94 
21. 00 
21. 25 
23.12 
24. 73 
23.13 

......... 

* 8.75.inoh mesh. 
* * 9.25.inoh mesh. 
t Snlinon taken in emall.nieshei1 nets (7 . iI lOli)  hail an nrorngo weight of 11.70 1ioiinda. 

Salmon taken  in small-meshed riots (7.inoh) ha1 nn average weight of 13.80 pnmitls. f ote.-During tho  week ending Ju ly  8. 2,488 gi1l.net fish hnd an averago weight of 24.59 pounds and 1,191 
1)ound.net flsli an nvernge weight o f  25.59pounds. 

Average figures similar to those giveii for chinook salinoii are available for blue- 
back salmon. The weight of this fish is usually estimated by canners arid fisherinen 
at 5 pouiids, whjch is very close to  the actual figure. The following table, giviiig the 
catch of bluebacks ill the same apperatus aiid by tlie same fishermen that took the 
chinook salmon previously referred to, sliows tliat the average weight of 9,921 blue- 
backs vas 4.96 pounds. The largest fish were talreii with gill nets, aiid iu May; tlie 
smallest with seinets, aucl in April. 

Statenwit shoioing by months flie niwilter, iueiglit,  crird merage toeight of bltreback salniou faketi wi th g i l l  viets, 
poiiiid qiets, and saitres, at llie woiclh of Ilie Coliimbia River and lairdad cil a salmon catrciery at Astoria, 
Oreg., in 1593. 

-. 1 Caught by gill nets. I Caught by poi~nd nets. i Ciiught by minos. Total. 
1-- 1- I 

.... ......... ........ ......... ............ .............................. ........ ..... 

A ril.... 

Ju& 01 
July 3 

d v  

August.. /...... 
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The only other member of the salmon fdmily that is A regular factor in the salmon 
industry of the lower Columbia is the steelhead. Ten pounds is psually assigned as 
the average weight of the fish. From the following table, showing the weights in 
similar form to that exhibited for the chinook and tho blueback, it appears that 26,587 
steelheads taken in 1893 had ai1 average weight of 10.33 pounds. The fish are largest 
in August slid smallest in April, while those taken in gill nets are heavier than those 
obtained in pound nets or seines, the seiue fish being lightest. 

Statement skoiving b!l montlts the nunLber, tueight. and avwage tveight of steelhead s a l n ~ o ? ~  taken with g i l l  nets, 
- wound nets, and seines, a t  the mouth of the Columbia River, and landed a t  a aal.w~on cannery at Astoria, 
Oreg., ill 1893. 

207 
4,137 
10,031 
2,805 

1 Months. I 1 Total 1 Arer- 

(pounds). weight. 
No.of weiglit ago 

2,007 10.13 ’ __...... .......... ........ 2;; 2,273 10. 15 
42,DOi 10.37 426 4,294 10.08 5,074 52,250 10.30 
101,858 10.15 5.R27 58,486 10.04 16,705 171,YJ8 10.20 
23,105 10.02 1,555 15,609 10.04 4,507 47,449 10.53 

1 April ._...-.. I ,If 1 I67 1 9.28 
Muy . . . . . . . . . 170 10.35 
Jane . . . . . . . . 5,040 9.8R 
July _..... _.. 847 11,5114 1 13.69 
August.. .-.. 647 8,735 I 13.50 ----- I Total. . /  2,040i 25,721: 12.61 

Destruction of salmon i rb  the ?~eudzuaters.--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. 13. Barker, of t h e  
firm of George &Barker, of Astoria; Mr. J. 0. Hanthorn, of the firm of J. 0. Halithorn 
& Co., of astoria, and other canners, as well as regular fishermen and sportsinen, 
attribute the present relative scarcity partly to the sacrifice in the upper waters, by 
white men and Indians, of large qiiantities of salmon that have run the gauntlet of 
the lower river and deserve protection wheu they have reached tlidir spawning- 
grounds. The fish are taken with great facility in the shallow streams constituting 
spa.wning-beds, and the quantities killed some seasons arc said to have been euor- 
mous. The fish taken in such situations are hardly fit for food, being “logy,’7diseased, 
and emaciated. At  times they have been w e d  on tlie land by wagon loads. The 
improvident red man often cuts out tlie eggs and dries them, discarding ell the 
remainder of the fish. 

Mr. Barker has observed obstructions placed across narrow streams up which 
fish weFe runiiing in September, October, and November, and lms known inany ]Inn- 
dreds of pounds of ripe fish to be shipped from a single point in Idrtho to places in 
Iowa, Missouri, and other States. 

Mr. Hanthorn has known good spnwning-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 streatns inuddy or t L  roily,” and thus impair tlieir usefulness as 
spawning. beds. 

According to the statements of reliable people on the  lower river, blueback salmon 
have had their spawniiig-grounds restricted by the erection of clams a t  the outlet of 
certaiu lakes in the headwaters of the Colurnbia. Favorite breedinggrounds 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 aaEmon.-The statement has from time to tiine been made in 
public print, and tlie opinion prevails among some persons interested in the fislieries 
of the Columbia ltiver, 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 persons attach very little importance to the taking of 
small fish; and the special committee of the Oregon legislature appointed to investi- 
gate the fisheries of the State seemed inclined.to favor ratlier than oppose the capture 
of the-small fish found in the Coluinbia, on the ground that they were stunted fish, 
the multiplication of which tended to impair the qualit,y of the race. Tlic prevalence 
of the opinion that all the cbiuook sltlnion constituting the runs up to August 1, or 
even later, mill naturally die after tlie conipletion of the spawning process, is sufficient 
to outweigh.any compunctions that niay be entertained as to the sacrifice of small fish. 

In proportion to the exteut of the fishery, the catch of chinook salmon too small 
for canning is generally unimportant. During some seasons there is a larger 1’1111 of 
small fish than during others, and then considerable quantities may be destroyed. 
Mr. M. J. ICinney, of Astoria, is authority for the statement that  at a seine fishery 
above Astoria a great many small chinooks were sacrificed in 1803. Perhaps :E third 
of the catch of 50,000 pounds consisted of fish urder 4 or 5 pounds in weight. Some 
were brought to Mr. Kinney, mho dumped them overboard and refused to take more, 
as did other cannors. Fish of this size arc too small to can. Reference to a table 
(1). 252) giving the daily catch of salmon a t  a seinc fishery a t  Brownspnrt Sands, 
near Pillar Rock, Washington, shows that in the month of August, 1593,1,000 pounds 
of chiuoolr. salmon, having an average weight of only 3& pounds each (some neighing 
only 19 pounds), mere caught and thrown away because there was 110 sale. Seines 
nearer tlie mouth of tho river arc reported not to take R great m ~ n y  ~3mctll fish, and 
pound nets in the sitine situation are said to catch very few ordinarily, nltliough soine 
of these small chinooks are thus taken each season. 0 1 1  June 20, a t  Astoria, a few 
mere seen weighing only 2 ponnds; tliese had been obtained in  pound nets. 

According to the statements of canners, fishermen, aiid all other persons con- 
nected with the salmon fishery mho have had opportunity to nia,ke observations, the 
small chinook salmon in question are all niales which, tliougli undeveloped as to 
size, ,are sexually mature. This opinion is based on tho following facts and liypotheses : 
(1) That only fish capable of undergoing the reproductive act enter the river; (2) that 
male fish of this small size are known to have had ripe niilt and to have undergone 
the spawning process; (3) that  no female salmon under 7 pounds in weight has (ver 
been taken in the river. 

The following reinarks on this subject emanate froin a report made to tlre Oregon 
legislature by a special committee appointed to investigate the fisheries of the State : 

Parties ongaged in either of the different modus of fishing nnuiecl generally insist that that 
particular mode of Ashing is lemt injnrious to tho fish jnterost of tho State; and a great deal of 
complaint has been ma& and many objections I1aro been urged against fishing with traps, who018, 
seines, and similar appliancos. Tho main objectioii urged against tho inodes of fishing just enumerated 
is that they are dotrimento1 to the fish interest of the State in this may, that they destroy vary Smdl  
fish (salmon), and by the destruction of  tho small fish cause a goiieral fdling off in the supply of 
salinon; and i t  is urged that this modo of fishing is so destructive that it will iiltimately CaUSo the 
annihilation of the salmon industry of the Columbia. We have, therefore, undertalicu to nlake a 
thorough investigation of that sul)ject, and have dono SO t o  tho best of oilr abilit,y, to such extent 
that me feel confideut that wo have arrived at the propor solntion of tho question. 

Tho small fish, or salmon, that aro oatiglit with tho last-named npplianres, and which it  is claimed 
&re destroyed by such modes of fishing, consist principally of sn1all chinook salmon. and meigh from 
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3 or 4 to 7 or 8 pounds. They run a t  the same time and with the large, or what me term the royal 
chinook salmon. The 
bluebacks of the  sizes caiiglit are what we consider the average o f  the run, and of the sinal1 steel- 
heads that  are caught there are too few to be worthy of consideration, 

There seems to exist quite a diversity of opiniou with regard to  the smitll salmon referred to, 
some persons asserting that  they are amall chinook, while others insist, on account of' the paleness of 
the flesh, that  they are another and different species, or wliitc salmon. The last claim is made mainly 
by persons interested in  those modes of fishing by which small fisli are taken. After R thorough 
investigation we feel that  we can positively assert that those small s;tlmou so taken, not inclocling 
bluebacks and steelheads, are small chinook salmon, and weshall here give our reasons for comiug to 
that  conclusion. 

During our investigation up and down the Columbia we carefully compared those smith s:tlmon 
with the largo salmon, and we found that  i u  every rcspect, except color of flesh, they liad 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 ~al inon €oound 
by u s  cliiring all our investigation was oue caught near Astoria, which weighcd 94 pounds. 

The chairman of this committee has had the opportunity of examining into that  question for many 
years. He has examined I~undreds-lie could safely say thousands-of those small salmon, and all 
that  he has ever examined were male except one, and that  ono weighed 84 pounds, that  being the 
smallest female salmon ever seeu by him, the next smallest being the one seen by the committee, and 
weighing 9.j ponnds. 

Since 1887, Senator L. T. Barin, the chairinan of the committee whose report has 
been quoted, has been oeering $25 for any female chinook salmon weighing 7 pounds 
.or less, caught in the nets of the Columbia River fishermen. 

Senator Barin has made some interesting. observations, wliicli probably throw 
light on the stunted-fish problem, and has cominunicated tlie same to me. Some 
years ago, on an island a t  the mouth of the Willamette River, he ascertained that 
.some blind sloughs, inhabited by catfish, contained numbers of,small chinook sahnon. 
'The sloughs had not been overflowed for two years, to the positive knowledge of Mr. 
Barin, and tlie fish must, therefore. have been retained for a t  leest that length of tune. 
'They were much stunted in growth, owing, as the observer supposes, to deficiency of 
food. ' He thinks that every year larger or smaller i1iunber.q 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. 
I n  Mr. Barin's opinion all apparently stuuted salmon taken in tlie river arc fish 
which have been left in slonghs without sufficient food aiid other suitable conditions. 
An unexplained fact, however, is that all the m a l l  fish appear to be males. 

Quality of fall cl~ilzoolc salmon.-The c ~ n n e r s  lay great stress on tlie poor quality of 
fall chinook salmon and the little value they possess for canning. The fish which run 
in September aiid Octoher are healthy-looking and have little superficial difference 
froin the spring and suinmer fish. They are apt to have a somewhat paler flesh, how- 
.ever, aiid the meat is destitute of oil, which is esseutial to first-quality fish. 

While the ordinary fish will sell for $5.25 per case of 48 one-pound cans, these 
fish can never be sold as No. 1 fisli, arid have to be diverted to an inferior trade, 
not even ranking with good second-class fish. The delnaucl is limited, aud their sale 
tends to reduce the reputation of tlie Columbia River sailnon. The differences between 
tlie early and late fish wheu canned are very iuarked, and may be appreciated eveu by 
a novice. Natural oil of a rich yellow color mill be found in a can of fish taken before 
September, while 110 oil worthy of mention will be found in the late fish. There is no 
tlifference in the size or appearance of the fish, and often little or no difference in the 
w l o r  of the fish before or after cooking. 

The other small fish caught are blueback and a very few small steelheads. 
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The opinion is quite prevalent among tlie canners and fishermen that the fish 
belong to a diflereut race from the spring and summer fish, being siniilar to the fall 
ruii in the other rivers of the west coast, in all of which the fall run consists of lean 
fish. The opinion also prevails that  the fish hatched from eggs of tlie fall run will 
return to the river in the fall and be the undesirable iish, and the hope is general that 110 

attempts will be made to propagate the late fish, but that the efforts of fish-cnlturists 
will be centered on the spriug and summer broods, which alone are suitable for canning. 

Xulmoia toking food iiafresh tc.uter.-The opinion and observation of fishermen and 
dealers coincide in attributing to the chinook salmon tlie habit of wholly abstaining 
from food after entering the river. 

According to the statements of fishermen there is only one locality iu that part of 
the basin of tlie Columbia River wliere cornniercial fishing is carried on where the 
chinook salmon regularly take the baited hook ; this is a t  tho falls of the Willamette 
Biver, a t  Oregon City, where anglers use fresh-salmon spawn with great success. 

Food consisting of partly digested small fish has repeatedly beeu observed in the 
fitolnachs of salnioii taken a t  or near the month of tlie river. Unmutilated smelts have 
sometirnes been seen to fall from the months 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 mas ingested before the fish left the ocean. 

During the month of Julie the angling a t  the falls of the Willamette River was 
considered ~ i i i ~ i s ~ a l l y  fine, and large numbers of chinook salmon were taken. On June 
19 the Portland Oregoninn contained the following note on the subject: . 

The salinoii fishing a t  tlie falls of the Willrtrnotte still cont,innes good, mid some fino catches have 
been in:~do within tho past fern days. Mr. L. T. Barin caught 21 011 Saturday and A1 Johnijon arid 
Henry Gordon ei~iiglit over 30. Several others caught from 10 to 20, and  in all nearly 100 young chinook 
more t:sken in  one day, weighing froin 2 to 10 pou1iils, and averaging about 5 pounds. For a country 
mhero i t  is said snluioii 11~oi11d not tako a hook this is protty good fishing. 

On Julie 23 the writer inado a visit to Oregon City, and found that ;L large number 
of fish were then below the falls. The best fishing is from a rocky island lying a t  
the estreine left of the fitlls, a t  the ouly point mliere i t  is possible for the fish to 
ascend. In  tlie course of a11 hour about 15 chinook salinon, mostly of small size, were 
taken by a dozen nnglers. Most of tho fish liere caught are under 10 pounds in weight, 
but a few weighiiig from 15 to 25 pourids are also secured. 

Fishing is doiie with jointed rods, fitted with 50 to 100 yards of stout line, one or two 
hc?oks, and :L light sinker. The current is very swift and stroiig, and the line is cast 
up  under the falls and permitted to drift downstreitin. From 10 to 25 yards of lint, are 
usually paid out. The ouly bait used is fresh salmon spawn. This is cut into pieces 
of the size of a cubic inch, and is placed on the 1 1 0 0 1 ~  as securely as its consistency 
mill perinit. The vivid red color which the spawn naturally has gives place to a pale 
pinkish or white color after immersion in the mater. 

Periodicity of run of bltiebaclcs.--A study of the statistics of the salmon fishery of 
the Columbia River collected by the U. 8. Corninissiou 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 abundaut in tlie alternate years. Many 
of the salmon-canners and fisherinerl 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 st hand, the 

B. C. B. 1804-18 
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relative abundance of bluebacks during any given season may be with certainty 
predicted. I n  this respect the blueback resembles the humpback (0. gorbascha). 

The greatest, abundauce of the blueback salmon in the Columbia River 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 1899 the 
catch of bluebacks was more than three times larger than in 1889 and 1891. Complete 
figures are riot available for the years 1893 and 1894, but the information a t  hand 
indicates, and the testimony of the canners and fishermen bears out the 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. 

Statcnieiit of llie number of blueback aalmoii caught on the Coltcinbiu Rivet. from 1889 to 1893, inclusive. 

I Number of 
Years. fish onught. 

1889. ........................ 
18!10 ......................... 
1891 ......................... 
1802 ......................... i 324,632 

994,471 
287,8?0 

1,084,358 

As a matter of related interest it may be mentioned that the run of bluebacks in 
the Fraser River is similar to t h a t  in the Columbia in its periodicity, the difltereuce 
being that the  fish are most a<bundant in the odd years. A n  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 was extraordinarily large, corre- 
sponding with the very small catch in the Columbia, and immediately preceding t h e  
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 expeiise of the other. 

Condition of the water as afecting the catch.-As in the case of all river fisheries, 
there is in the Columbia a certain relation between the abundance of fish a t  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 coritribiltion 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 
apparatus, although the damage done was much less than was a t  first anticipated and 
reported. The most serious injury resulting from the freshets was done to the wheels 
located a t  the Cascades and The Dalles, where 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 a t  the Cascades at the time the 
freshets began, 7 of the former and 4 of the. latter were either entirely lost or seriously 
damaged. 

Up to June 20,1894, the reported shortage in the salmon pack of the Columbia 
River 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 iii gill nets was so large, that the shortage was overcome, and the aggregate 
season's pack was mucli larger than last year. 

Trap fishing in Baker Bay and the lower river was somewhat interfered with by 
tlie 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 d6bris also interfered with the setting of gill nets ar?d the hauling of seines. 

As is well known, the .wheels require a certain amount of high water iii order to 
do well. A t  the Cascades it is found that the largest quantities of fish are taken 
when tlie height of the river is 20 to 25 feet above ineaii low water. Several esplana- 
tions of this circumstance are offered. Some hold that more fish are prompted to 
enter the river when an unusually large voluiiie of fresh mater is being poured into 
the ocean. Mr. Frank M. Warren, who operates wheels extensively and has hac1 inucli 
experience in the matter, attributes the larger catch during high water to tlie fact 
that  the nets in the lower river can not take so inaiiy fish and that a larger number 
are able to reach the wheels. During the prevalence of high water the gill nets in 
the lower river do not so eff'ectually sweep the bottom, alii1 new cl~aiinels are niade oil 
the sides of tlie river, up which the fish may pass unniolested. For detailed data 
showing the relation between the height of water and t h e  catch in wheels, reference 
is made to the table giving the yield of certain wheels a t  the Cascades. 

The clearness or muddiness of tlie water has an important bearing 011  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 when tlie water is muddy. 
It therefore usually happens that when traps are inakiiig large catches tJie gill nets 
are likely to have poor luck. The explanation of tliese phenomena, seeins to be as 
follows: I n  muddy water the salmon swim into the gill nets before becoming aware of 
thc existence or nature of the obstruction; on the other hand the lexdcr of a pound 
net, with its fine meshes often occluded by grass ancl other drift material, acts as a 
solid barrier, and when the salmon swim agsinst it they quickly withdraw aiicl move 
in other directions. When the water is clear, the fish readily see the gill nets a t  some 
distance and do not attempt to go through them, but swim dong the side of the nets 
and go round the ends. In the case of the leaders of traps, tlie fish act the same way 
and are led into tlie nets, the tendency of the saliiion being to go into the heart rather 
than toward the free ends of the leader, for the reason tliat the water becomes deeper 
in the direction of the pocket. 

STURGEON AND T H E  STURGEON FISHERY, 

CALIFORNIA. 

The white sturgeon (Acipeiaser traitsnioiataws) is one of the most prominent food- 
fishes of the State, its edible qualities ancl economic value being of high rank. The 
capture of sturgeon for market is practically restricted to  Sail Francisco Bay aiid the 
lower reaches of the Sacrainento a d  Sail Joaquin rivers. Tlie fish is tabeii mitli largc- 
meshed gill nets, in salmon nets, and with set or troll lines provided with uiibnited, 
barbless hooks. In 1803, 
for the first time, a license was required for the iise of sturgeon set lines. A license 
fee of $10 mas charged to each fisherman. 

Tlie principal part of the yidd is obtained with set lines. 
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Up to the middle of June, 60 licenses had been granted to fishermen, distributed 
as follows in four counties: 

..................................... ..., Contra Costa ......... 
]%lack Diamond ..I.. .do 
seal Island.. ................................... .I.. . .do ................. 
Mrirsh Lending.. .............................. .!. .. .do ................. 
Antiocli . _=. .................................... ! . . . .do ................. 
Jersey Landing.. ................................... do ................. 
13oiildin Island ................................. Sa= Joaquin .......... 
Henicia ......................................... Solnno ................ 
Iloiiicia Flats.. ................................... .do ................. 
Lon- Islnnd .do .................. 
Snisiin Creek.. ................. 
Montezrinia.. ......... ...................... ................. 
Broad Slough.. ....... ...................... ~. .. .do ................. 
Dotton's.. ......................................... . .do ................. 
Lakcville ...................................... .! Sonoma.. ............. 
f)etalume Crcult ................................... .do ................. 

............................... . ................. 

IZoe Island I .do ................. 
CatcOff do ................. 

I i 

8 
5 
2 
2 
5 
2 
3 
2 
1 
2 
2 
5 
6 
3 
3 
3 
4 
2 

The law by virtue of which tliese Iicenses are issued (section 636 of the penal 
code) has a limited value so far as the protection of sturgeon is concerned. Its utility 
arises froin the fact that i t  enables tlie State fish conimissioners to  regulate tlie size 
of tlie hooks used, t o  keep a check 011 this mothod of fishing, and to secure a sindl 
fund with which to carry out t h e  patrol of the State mat,ers. The commissioiiers 
have no discretion in issuing licenses, and can iiot regulate tlie inethods, the fishing 
season, or the quantity of set lines employed by individual fishermen. 

The inetliocl of taking sturgeon with set lines is generally and justly considered 
very destructive mil cruel, It probably originated in China and was for many years 
extensively pract<icecl by the Chinese fishermen of California. 12ecently, however, the 
use of set lines by the Cliiuese has been iiiterdicted. 

One of the features of tlie inet,l~od n'hich inalies it especially harmful is the 
destruction of immature fisli. Very largo quantities of sturgeon only 15 or 1s iiiclies 
long are often seen in the markets. Tlie sacrifice of sinal1 sturgeon is said, however, 
to  be unavoidable, as the fish that are snagged by the lioolzs are iiijurecl so severely 
that even if liberated alive inost of them woulcl sooii die. 

1Zegardiiig the abundsiice of sturgeon, it inay be stated that while fishermen and 
dealers ackuowlcdge that the supply is innch Iess than i t  was prior to ten years ago, 
still the catch during the past four or five years seems to have been about uniform 
and appears to be uudergoing no reduction. 

Sturgeon are usually received a t  the stalls of the whoIesale c1eaIers 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 somo of the dealers. The 
proportion of the weight of roe and waste parts to the total weight may he judged 
froin the following figures applying to a large female sturgeon examined in the San 
Francisco market June 11, 1894: 

Pounds. 
Total weight ............................................................... 243 
Weight of roo. ............................................................. 51 
Weight of head and viscera ................................................ 62 
Weight of dressed carcass .................................................. 130 
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Nearly the entire catch of sturgkon is consigned to Sail Francisco, in the markets 
of which city the fish is coiistantly found. It is there known by the trade names of 
(4 sturgeon,” (( ba,ss,7’ (‘ white salmon,” and ‘( tenderloin ~018.~’ In restaurants and 
hotels sturgeon is comnionly served as ( 6  tenderloin sole,” which represents the choicest 
cut of the fish. 

Small numbers of the green sturgeon (A. medirostris) are caught and find a market 
in San Francisco. Theprejudice against th i s  fish is too strong, however, to perinit the 
sale of many, and the price received is less than half that coinmmded by the white 
sturgeon. 

THE COLUiWBIA RIVER. 

The sturgeon utilized in the Columbia is tlie white sturgeon, the same species 
which is taken in California. The green sturgeon is also found there, but, as in Cali- 
fornia, is only spasingly eaten, and in most places is totally discarded. The white 
sturgeon is found in the river every month in the year, but i t  is most numerous in 
July and August, +lien the.sardines are. running, and in January and February, when 
the smelt are.found in. abundance. The sturgeon feeds on tliese fish. Writiug’of the 
stnrgeou of the west coast at a time when its commercial importance ifi the Columbia 
River liad not brought i t  into the prominence it has since had, Dr. Jordan said: 

It reaches length of 8 or 10 feet or more, and is mid to  attain a weight of 400 to 500 pounds. 

The average gross weight of sturgeon taken in the regular sturgeon fishery of the 
Oolunibia is about 160 pounds. Fish weighing 500 pounds ant1 even more aro not rare. 
In 1892 one weighing 80O.pouncls was taken off Oak Point, and hi the previous year 
one weighing. 848 pounds mas caught near Iialama, this being probably the largest 
sturgeon ever taken on the m s t  coast. 

The history o i  the sturgeon fishery of the Columbia River is that of most other 
streams in which the sturgeon has beeii assiduously sought. For mauy years no 
attention was paid to the fish and its value was not recognized. It  vas generally 
regarded .as a nuisaiice by the sillwoii fishermen, who emphatically expressed their 
contempt for such a fish whenever it was caught in the salmon nets by quickly knock- 
ing i t  in the head and throwing it away. The institution of a regular fishery for 
sturgeon dates from 1888. During that year some fishingcamps were experimentally 
located on tlie river, and theabundance of fish led to the establishment of a permanent 
business, contingent on the presence of fish. 

Practically the entire catch has been taken with set hies  arnied with unbaited, 
barbed hooks. 

Most of the fishing has beeii doiie 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-packing, 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 tiine wlieii other fishing has  been suspended. Tlic inquiries qonducted in 1589 aud 
1892 by Mr. W. A. Wilcox, of this Commission, showed that in the first year of this 
fishery (1SS8) nearly 1,000,000 pounds of dressed fresh and pickled sturgeon, valued 
at $16,000 to tlie fishermen, mere shipped fro111 points 011 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, aiid “bone ’9, had a value 
of over $41,000. 

We have seen none of over 150 pounds weight. 
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The sturgeon meat is practically all shipped east, the bulk of i t  going to Sandnsky, 
Ohio. The carcasses are cut into pieces of conveiiieiit size, which are frozen solid and 
then loaded iiito refrigerator cars for trausportatioii. Up to the time of Mr. Wilcox's 
visit in 1802 tlie sturgeon liacl been found in ample abundance.for the purposesof the 
firm engaged, but at. that time the .fishermen mere beginning to expcrieiice some diffi- 
culty in titking as many fish as formerly. They merc obliged to.move from one fishing- 
ground to another inoro frequeiitly than had previously been necessary arid they were 
compelled to use larger qumititics of apparatus in order to keep up the catch. In the 
season of 1893-04 there was a very perceptible decrease in  the supply awl the fishery 
was generally regiwdecl as being on the decline. Undervdate of February 15,1894, Mr. 
C .  B. Trescott, mho is extensively engaged in sturgeon fishing arid shipping, wrote 
to tlie Fish Commissiori as follows, regarding the condition of this industry on the 
Columbia ltivcr : 

There has boon no fish caught since last 
November to amount to anything. A t  present tho ontirc catch on tho. river does not amount to over 
1 ton of dressed fish a day, and 'is growing loss. We do not cxpcct to  be able to  fish.Ionger than the 
15th of March, and what few we get nom do not pay for handling. At present we do not have muoh 
faith in the sturgeon business on tho Columbia. Usually we have a good run of fish in  January or 
February, but there.ore no Ash this year and there is every indication of the  fish baing caught out. 
Wc have thought tha t  we would.havo our usual run of sturgeon on the Columbia in  January and Feb- 
ruary. The sturgeon season will begin again on the 15th of August, and if wo do not have our usual 
run of fish then it will prove that  the sturgeon fishing is done for here. Thore is every indication of 
the sturgeon business having seen its best days on tlns coast. Tho total catch for thisiscasou has not 
been 25 per cent of the catch last seabon, and what fish were caught were caught in August, Septem- 
ber, and October. 

The suggestive remarks of Mr. Trescott are in accord with what might have been 
expected as a result of the meless wasteof enormous numbers of small 'fish taken in 
wheels, pound nets, and other nets, supplemented in tlie past five years by the very 
active use of set lines, by which very large quantities of spawniug fish have been sacri- 
ficed. Regarding the destruction of sturgeon in wheels in 1888 it  was said: 

The wheels often take in a day mang.tons of sturgeonJess than 50 pounds in weight. Such are 
not marketable aucl are nom thrown into the river. Their utilization would be D blessing t o  the 
fisherman, for they now holp to  contaminate tho water.-(Report on the Fisheries of'the Pacific Coast. 
U. S. Fish Commission Report, 1888.) 

In  an interview with Mr. M. J .  Einney, of Astoria, he made the following remarks 
concerning sturgeon in the lower river : 

I n  1893 there was a good supply of sturgeon. Tho fish sold for.2 cents a pound. The fishermen 
08 a whole did not do well, however, although tho price received was double that  of the previous year. 
I n  1879 the sturgeon were so thick in  Baker Bay that  we did not consider i t  safe, oarly in  the season, 
to put our  gill nets out. The fish Trere so numerous and large t h a t  they mere able to  destroy a great 
amount of netting. For years every sturgeon taken was mutilated or killed with an ax and thrown 
back into tho water. Theashores of the river would bo lined with dead sturgeon, and numbers oould 
alwaya bo fieen flouting down tho river. It is quite different nom. 

Tlie destruction of small unmarkotable sturgeon in trap uets must be extreniely 
large in the course of a seasou. The. salmoii fislierlnen pay little attention to the 
sturgeon and have 110 interest in the preservation of the supply. A salmon trap iiear 
Sand Island, lifted 011 June.23, was observed.to contain over 50 sturgeon, none over 2 
feet long, arid some o~ily 10 or 12 iiiches long, dnof  mliicli mere dumped iuto the boat 
and consequently destroyed. On this occasion only a few salmon were caught, which 
were gafled out of the net, and it would have beeu au easy imttor to  permit the small 
sturgeon to escape. 

Sturgeon fishing has completely failed on the Columbia. 
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When the large number of salmon traps in the lower Columbia is rccallcd, aiid 
when the larger or smallcr quautities of sturgeon caught a t  iiearly every lift are taken 
into consideratiou, it rriay be readily iunderstood that the aiiiiual loss must be eiiornious 
and must have liad an appreciable influeiice on the abunclaiice and catch. It is diffi- 
cult t o  avoid the coiiolusion that the present scarcity of sturgeoil of mzrketable size 
in the Columbia ltiver must be a t  least p:wtly attributable to the destruction of siiiall 
fish in tho manner stated, which has been. becoming greater each year with tlie 
increase in the traps. 

LAMPREYS. 

Inquiries regarding the results of tlie attempted acclimatization of the eel 
(Aiup.rilla chrysypn) on this coast are apt to elicit misleading information unless great 
care is exercised. I n  the San Francisco inarkets one learns that eels are not iiifre- 
quent,ly exposed for sale, and that both salt-water and river fishermen catcli them 
occasionally, but an examixiation of the reported eels usually sho~vs them to be 
lampreys.” 

Tlie only “eel” o i  the west coast that attracts the notice of fishermen is the 
three-toothed laniprcy (Entosplbenus tridentntzu), which ranges from Monterey to Can- 
ad;i, a u d  ascends all the inajor streams. It is especially abundant in tlie Columbia 
basin. The San Fraiicisco marlret steamers fishing paranzellas off Drake Bay are said 
to take these at almost every haul. The lamprey has 110  commercial value 
except in the region of tlie Columbia Itiver and its tributaries. Here it has the habit 
of ascending the streauis in large bodies and of clinging to the rocks a t  falls, where 
they are entirely oblivious to the lmsence of inan and may be easily picked off by 
hand. They are considered excelleiit bait for sturgeon, and several hundred barrels 
were iorinerly salted aiiriually for that purpose. 

The largest runs of lampreys are often coincident with those of salmon. 
A t  the falls of the Willamette Itiver, near Oregon City, Oreg., on Juue 23, the 

rocks st the particular part of the falls where salmon asceud were a t  times completely 
covered with lampreys. In  places where the €orce of the current was least they mere 
several layers deep, and at a short distauce the rocks appeared to be covered with a 
profuse growth of kelp or otlier water plants. A lamprey dislodged by the force of 
the current or by an arigliug rod would often carry half a dozeii others with it to 
the bottom of the falls. A t  the sides of tho falls, iiuinbers of lampreys liad drawn 
tliemselves entirely out of the water to avoid the curreut or remaiued hanging from 
the rocks with only their tails in the water. In  the turbid water beneath tho falls 
hundreds of lampreys could be seeii trying to get a positioii on the rocks, some being 
those which had been swept from the rocks above, others being new arrivals from the 
palt water. This noteworthy ruu had been in progress for about a week, aiid was 
syiichrouous with the nioveuieiit of chinook salmon elsewhere alluded to. 

It appeared to iiie that ouly a very small part of the ruii could ever sur~nount 
these falls, over mhicli, as has been stated, salmoii innst liave l m m d  with the greatost 
difficulty. The bodies of most of them showed the effects of the rough usage received; 
the pdsterior part of some  vas worn off fully one-fourth tlie total body length by boing 
whipped against tho surface of the rocks mhilo the head reniained fixed; and iiuiiibers 
were seen to loso their hold, fall back in the water, and float away apparently dead, 
emaciated, aud covered with bruises and fungus. 

___ -. - 
* A fow true eels have boon taken iii C:iliforuia, Lilt t h y  aru iiom very i w u  nnd tiolclo~n won. 
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THE SPINY LOBSTER OR CRAWFISH (Panulirus interruptus). 
This valuable crustacean is regularly exposed for sale in the markets of Sail 

Francisco and otlier cities of the Pacific coast. Its distribution, ho\vever, is restricted, 
as it is uot abundant amd not taken in noticeable quantities northof Santa Barbara 
County. South of that limit it is extremely iiumerous and exists in sufficient abun- 
dance to supply all present demands. 

With commenclable foresight the California fish commissioners have thought the 
time might come mheu 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. While 110 laws applicable to the entire State have thus far beeii enacted, 
several counties hare, a t  the solicitation of the fish commissioners, passed local ordi- 
nances. The following action by Los Angeles County has also beeu taken by Saii Diego 
and Veil tura counties; other counties interested will soon adop t similar regulations : 

Every person mho, in tho county of Los Augelei, State of California, shall takc, catch, or kill, or 
sells, csposcs or offcrs for sale, or has in his possession, any lobster or crawfish between the 15th day 
of May and tho 15th day of July of oach year, shall be guilty of a misdemeanor. 

Every person who, in the conuty of Los Anyeles, State of California, shall at any time buy, sell, 
barter, exchange, offer or espose for sale, or havc in his possession, any lobster or crawfish of less 
than 1 pound in  wcight, shall be guilty of a misdemeanor. 

The purport of the first of these lirovisions is to secure the protection of the spiny 
lobster during the period when the eggs carried by the feniale reach maturity aiid 
hatch. All the feniale lobsters examined by the writer in May and June had eggs 
attitclied, and it is evicleut that  the close season stipulated in tlie ordinance quoted is 
tlie proper one. The eggs are of a brilliant brick-dust red color, and are much smaller 
than tlie eggs of the true lobster (Astacus ame~icaizus) of the east coast, their dianieter 
being betmeeu one-third and one-half that of the latter. 

The spiny lobster is caught in B lrincl of dip net, or drop net, similar to the 
apparatus employed for taking crabs. It is baited with fish or meat, lowered into the 
water from a boat, and raised a t  iiitervals. Regular lobster pots are also employed 
a t  various places. 

Spiny lobsters are shipped to market alive in sacks holding from 50 to 78 pounds, 
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. When coolred, the spiny lobster acquires the intense red color which in 
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 Si pounds, aud those weighing 10 pouiids can not be rare. 
Six-pound and ?‘-pound individuals are coinmon. The average weight of those sold 
in Sail Francisco is between 2 and 4 pounds. 

The spiiiy lobster appears to bo a inore active, if not a inore intelligent, animal 
than the true lobster. It easily moves tlirough the water with greater speed thau the 
eastern lobster, and it also seems endowed with a faculty €or escaping capture that 
the Atlantic representative does not possess. Experinieri ts made with t,he typical pot, 
which is so efficacious in the taking of the lobster, have clemoiistrated that the spiny 
lobster is often able to escape frotn that foriii of trap. The California Fish Compnny, 
of Los Angeles and San Pedro, had a large iiuinber of lobster pots iiiade with vertical 
and oblique entrances for the capture of spiny lobsters to be used for caniiing purposes 
a t  its factory in San Pedro, but, according to the r q o r t s  of the coinpany, little success 

1 
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attended their use. It was stated that the LLcrawfisli” mould enter the pots, eat the 
bait, and then depart. 

place among the aquatic food animals of the west coast. It is, however, much iuferior 
to the eastern lobster, the flesh being coarser aiid less tender. 

In the absence of other similar crustaceans, the spiny lobster occupies an important . 

TERRAPIN A N D  TERRAPIN-FISHING. 

The question is often asked by eastern fishermen a8nd tleders whether the diamond- 
back terrapin is found on the Pacific coast, aud, if not, whether tliere is an acceptable 
substitute therefor. 

The diamond-back terrapin (~~alaclemmyspulz~str is)  does not exist on the west coast, 
and the genus is not there represented. The California terrapin ( Ohelopus wiarm- 
~a tus ) ,  the only member of tlie order which lias as yet attained commercial prominence 
on the coast, is much iuferior to the diamond-back in food value. It inhabits the 
rivers aucl fresh-water ponds west of the Sierras, and its range extends from Mou- 
terey to the Canadian border. lt 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 S t’ate, being called “turtle nets” an (1 “turt,le 
traps.” The prohibition by the State of the use of set nets of any kind makes this 
fishery illcgal, but the law was enacted for the purpose of prevcnting the capture of 
shad, striped bass, and ot>her desirable fresh-water fish on tho spavning-grounds or 
in  an immature conclition, and was not intended to  limit tlie turtle fishery. So long, 
therefore, as these nets take only terrapin aiid catfish, carp, chubs, aiid other similar 
species generally regarded as nuisances, the legal question is waived. 

A fyke examined by me a t  Sherman Islaud in the San Joa’quin River on June 10, 
1894, may be described as follows: The framo.work consisted of 3 light iron hoops of 
uniform size, 20 inches in diameter. A short funnel, with a horizontal, elliptical openingi 
about G inches wide, extended from the first hoop, the aperture being rather nearer 
the top thau the bottom of the netting. It was held in position by means of cords 
running to the second hoop. The net 
is kept in position by means of.stakes, to  vhicli the first hoop and pot are tied, and 
also by a stake placed on each side of each hoop piercing the netting and driven into 
the bottom. The bait is suspended by a cord from the top of the second hoop. A 
piece of rope attached to either side of the lower part of tho‘ first hoop facilitates the 
lifting of the net. Value about $1 or $2. 

The terrapiu are very nnmcrous in the marshy lands of the Sacramento-San 
Joaquin delta and around San Francisco Bay. AS maay as 16 to 20 turtles are somet,imes 
caught in a trap at  o m  lift. Their size is, however, slllall as compared with the 
diamond-back terrapin of the east coast, and examples over 5 inches in length are not 
coininon, although the species is said to attain a l ~ n g t h  of S inches. They are gener- 
ally called 

Much of tho terrapiii fishiug in California is semiprofessio~~al or incidental to 
salmon-fishing, although a few persons dovote considerable time to tho business, and 
may be classed as regular ‘6 turtle 77 fishermen. The greater part of the catoh is 
marlreted in Sail Francisco, mherc t8ho terrapin arc exposed for sale throughout the 
year, The annual sales 111 that cit,y are about 1,500 dozen, with an average value o f  
$4 per dozen. 

‘ 

The size of the mesh is about 2-inch stretch. 

turtles ’7 by thc iishermen. 
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The conditions seem excelleiit for the snccessful introduction of the diamond-back 
terrapin to the west coast. Tlie extensive salt iiiarshes :tround San Francisco Bay 
and in other places would doubtless supply a sui table habitat for the auimal, whose 
high food value would in  time bring it into active demand and stimulate cultivation 
aiid a profitable trade. 

THE MARKET FISH AND THE FISH TRADE O F  SAN FRANCISCO. 

There are few cities in the Uiiited States in which such a large variety of fresh fish 
is found in the markets or in which the sulqdy is so coiistant as in Saii Francisco. Not 
oiily is there a varied fish fauna in the ilniiiediate riciiiity of tlie 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 Rpecies may be 
seeii i u  the inarkets during R season, and perhaps half that iiumber may be fouiid at 
almost auy time. The quantity of fresh fish laiiiled and sold in Sail Francisco, as 
determined by the agents of the Fish Coinmission, 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 iu largest quailtities in San Francisco are 
the salmon, flounders, herring, shad, smelt, sturgeon, suckel-s, anchovies, cultus-cod, 
viviparous perch, and rock-cod, of each of which mol-e than 100,OC'O pounds are aiinu- 
ally sold. 

Duriiig the latter part of May and the first of June, when I visited the wholesale 
markets regularly, the following fislies mere observed. The scientific iia~~les are 
necessary for their proper identification; the comnion names given are those heard 
in San Francisco. A few data collected concerniug these are added. 

FISHES. 

Acipenser medirostris. Greet2 Sturgeon. Rarely exposed for sale. Brings about half tho price of the 
, white sturgeon. 
Acipenser transmontanus. Sturgeon; JWtile Stwgeon. Of constant occurrence i u  tho market. A great 

mauy small fish under 2 feet in length received. The bulk of the supply is from tlie Sacrameiito 
River region. 

Ameiurus albidus. Cat$slr. 
Ameiurus nebulosus. C a v s h .  These exotics are almost invariably sent to tho market in a dressed 

condition; i t  is only in that state that they meet with any sale. Tho dealers do not encourage 
the shipment of catfish by the fishermcu, and the quantities sold are disproportionate to  the 
abuiidanco of the fish. 

This large representative of the miunow family is sent to the 
San Francisco market chiefly from the Sacramento and Sail Joaquin rivers. Tho fish is large 
enough to  be talren in salmon gill ncts, but i t  has such little iiiarlcot value that  it receives scant 
attention from tlic salmon fisherman. Fish weigliing 4 t o  7 poiindli were scen. The price is only 
2 or 3 cents :L pound, sild tho demand is chiofly among tlio Chinese. 

The carp does not raiilc high as a €ood-fish i n  Sail Francisco, although con- 
siderablo quantities are anuually sold. The local Chincsc fishermen catch D part  of tho supply, 
the remaindcr coming from tho Sacrameiito and 8an Joaquiu rivers. Thc receipt8 give 110 idee 
of the  abundance of the fish, and doitbtlcss tlie catch could bo easily iiicrrascd fifty times were 
i t  required by the trade. 

Very fern sardines wero secn, and, as elscwliere stated in  this report, the 
fiah is much less abundant in  Sen l h n c i s c o  Bay than i t  was coiiiparatively few ycars ago. 

Ptychocheilus oregonensis. Pike. 

Cyprinus carpio. Carp. 

The average price of tho carp is nbont 2 cents a poiiiid. 
Clupea sagax. Sardine. 
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c l u p e a  sapidissima. Shad. Very iiuiricrous a t  all times. Found in tlic miwkets every month in 

greatcr or less abuiidnncc. Tho supply grcntly escceds tho demand, auil the price is so low that 
the shad beconiex :Lwilable cvcii for tho impccnnious Chinaman. The clealcrs itre obliged to 
rcstriot the rcceipts, otherivisc thc ninrlrets woiild bc continually overrun. The prices paid by 
the dcalcra vary from one-half a cent to 4 cciits a pouiid, the average being 2 ccuta. As fine 
shad :is arc cver sccu in the niarltets of the Eastern States, weighing from 4 t o  7 pounds, nmg 
now oftcu bo bought at retail in San l~rancisco for 10 t o  15 cents. The slipply coines cliicfly 
from looal fishermoil in Snn Fruiicisco Hay and from the  Sacramento River. 

This WVDS perhaps the most abundant fish in the ninrltets clnrhg the 
period of my visit. 

C'lrinooli snlnron. The sales of fresh salmon in San I"raiicisco wiioiiut to  
over 3,000,000 pouncis annually, tlic larger part of whicli quantity cousists of chiuoolr salmon 
and conies from the .waters of California. Tlic fish arc most coiu~~ioii in tho marltcts during April, 
May, aucl August, but are exposed i n  all the other months, except Scptcinber, diiring vhich 
month there is a close seasou, when the salmon receipts are from points outside the State. The 
following statement of t h e  quantities of'salmon hnudled by the Sna Frnucisco dealcrs in each 
moiith in 1893 aud 1894 (to Jnue 30) has bee11 prepared from the records of the dealcrs, and ]ins 
been furuislied by the Califoruis Fish Commission, through Mr. Johu P. Babcock, chief deputy: 

Stolephorus ringens. 

Qncorhynchus chouicha. 

.4?ac~~ouy. 

Statement of the ?vceipts of Califovnita freak aalmotc by  the San Franoisco dealers. 

Months. 1 1893. 1 1804. 1 
January .................... 
April ....................... 
February.. ................. 
March ...................... 
May ....................... 
June ........................ 

Pounds. 
137,400 
DJ, 263 
130,401 
874,418 
325,170 
70,216 

Pounds. 
128,550 
103,801 
103,131 
211,552 
242,120 
188,675 

July ........................ 
Angust. .................... 
October ................... 
November ................. 
December.. ................ 
Unclnssificd* .............. 

Total .................. 

September.. 

140,217 ............ 
575, 600 ............ 
249,753 ............ 
183,780 ............ 
155,090 ............ 
135,455 84,084 

2,588,001 1,071,026 

........................................ 

-- 
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Salmo gairdneri. Steelhead. 
Salmo mykiss. Lake T~oict. 
Salmo mykiss henshawi. Lake Talroe Tvoirt. Very common. 
Atherinopsis californiensis. Snzclt. During my r is i t  this smelt was more or less abundant. It is. 

Sphyraena argentea. Barracuda. Reaches Sail Francisco from points south of that  city, the bulk 

Soomber colias. diackei*eZ. This fish, tlie bull’s-eye or chub mackerel of the east coast, has great 
No large quantities were seen, 

The fish 

A fciv seen which had been shipped from Oregon. 

popular andbrings a good price. The specimens examined were in  a spawning condition. 

of the supply coming from tlie extreme southern part of the State. 

food value in San Francisco ?nd always meets with ready sale. 
but  several boxes full mere observed on a number of occasionsbetmceu June 6 and 13. 
weighs about 3 pounds, and sells in  the markets at 10 to  20 ccnts a poiind. 

Sarda chilensis. Bonito. Weighs 10 to 15 pouuds. Comes chiefly from the south. 
Trachurus picturatus. Home-mackerel. Not I ~ I I C O I I I ~ I O ~ .  

Orcynus alalonga. 
Archoplites interruptus. Perck. One of the best fresh-water food-fishes of the coast. I t s  abnndnnce 

has greatly decreased of late, and the price keeps correspondingly high, averaging more than 
double that  of the chinook salmon. The greater par t  of the supply comes from the Sacramento 
River. 

Roccus lineatus. Striped Bass.  The most common nameby which this fish is known on the east 
coast, viz, rockfish or rock, is fortunately never used in  California, the designation rookfish bcing 
resorred for various specics of Sebaaticl~thys. The striped bass is found in  the city markets a t  all 
seasons; in fact, there is not n day in the year mhen i t  a n y  not Im looked for. The average 
weight is 10 poiiuds, although agreatman~smallerfishare sold. I n  1890 the  board of supervisors 
of San Fraucisro Connty passed an ordinance making i t  unlawful to buy, sell, or have in  pos- 
session any striped bass weighiug less than 8 pounds. In  1891 the ordinauce was amended 
reducing tho mininium weight to  3 pounds. 

Seriphus politus. Kiingjsli. A few seen every day, but  no large qnantities observed. The bulk of 
the  receipts comes later in the summer. 

Embiotocidse. Yevclr; Salt-iaalev Perch. n’iimerous species of this interesting family were scen in the 
markets daily, the most abundant being Ditrema jacksoni, the  black surf-fish, and Hysterocavpus 
traski, tlie “perch” of the fresh-water streams of this region. The boxes in  which theso fish 
are kept iu the markets and the  stalls on which they are exposed were littered with the 
young. 

Tumiy. A few obserwd that  weighed 20 or 25 pounds. 

Hexagrammus decagrammus. #ea Tvout; Rock Trout. Common. 
Ophiodon elongatus. Codfish. Even a t  this latc day there are many San Franciscans who believe 

the t rue cod is found in the gPaters immediately adjacent to the Golden Gate, and this fish, the 
cultus-cod, is sold by no other name than codfish in the markets of California. Indeed, I waa 
approachcd by a t  lcast one dcalcr who wished me to  state that  the fish he had on his stall wa8 a 
genuine cod. The fish is found in Ban Francisco Bay and in the adjacent sea at all times. Exam- 
ples weighing 10 to  20 pounds were observed. 

Sebaetichthys, species. Rockjsh;  Rock-cod. The members of this genus are among the moet 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 spccies of rockfish, 
in varying quantities, but  iisually abnndant, were noticed every day. Tliose positivcly identified 
were the red rockfish (8. Tuber), the  most abundant species, the blnclr rockfish (S. mystinue), the 
orange rockfish (8. pimigel-) ,  and tlie yellow-tailed rockfish (S. $acidrrs). 

Microgadus proximus. 
t o  place i t  at a great disadvantage among the many large&shes of this coast having recop~iized 
food value. On the contrary, however, the sales are quite large and the prices are good, although 
much less than a few years ago. 

A few are taken by tho San Francisco market fishermen, but  
the supply is always small and nncertain, and the  price commanded by thc fish is vcry high, 
running from 10 t o  25 cents a pound. This eonditiou of affairs offers a good opportunity for 
the establishmcnt of a Iialibut fishery out of San Francisco, and i t  secms probablc that  a very 
remunerativc fishery might in time be built up. In thc  early par t  of Junc, 1894, a vesscl reached 
San Francisco from the banks off the northern coast with 75,000 pounds of fresh halibut. 

Tonicod. The diminutiveness of the tomcod mould naturcllly be expected , 

Hippoglossus hippoglossus. Halibut. 
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The result of this venture is thus described in  the Exainiitev of Junc 10: 
“Tho Ash mar which has been agitating tho local fishermeu for the past tcn days i s  nom over 

for thc present. Capt. 1). .Johnson, of the schooucr l ! k ~ ~ o d ,  m h o  came down from the northern 
waters with a cargo of hiclibut, has sold out, and i t  mill be five or SIX weeks before 110 will bo 
back with :ruothcr loncl. Whou the &“liuood’s cargo arrived h:ilibnt was retailiug at 25 cents a 
po~ud, arid it was scarce at that. Captain . J O ~ I I I S O ~  offoreil to  sell all his fish to  the I’ishermcil’s 
Uuion at a very suiiill price. but they woulcl iiot accept it, ant1 tlic captain opened.llp a fish. 
market O I L  tlio deck of the schooner, selling rutail a t  6 cents a pound. No kept two me11 busy 
cutting up tho fish [or customcm, and in  five days t8he wholc ciirgo of 75,000 pounds \\‘as sold. 
\Vheii the Italiiln fislieriiicii heard the EZwood was eoiuiiig with a cargo of halibut they inforlued 
the customs 0ffiei:tls that  the schoouer was cdming do\vii the coast with opium. That informa- 
tiou w a s  sent to the sound, and when tho X‘liouod w:~s*pnssiii~ Cape Flattery a revcnlle cutter 
ovor1i:tulccl her, but ouly iisli an(1 ice wero fouu(l on board. WL thovessel tied up :t,t t h o  c ~ o c ~ r  
the hcidtli inspectors were illformoil that  she had a.cargo of‘ rotten fish, and an iiispector mas 
sent to  licr at once, but  he bought tho largest fish he coultl iind aud took it home for his own 
tablc. Noue of the fish-dealers dared Iianclle tho Iialibut for fear of being boycotted by the 
local men, and Captain Jolinsoii mas forced to open a in:rrket or throw tho fish overboard. 

‘)As soon as ho began to  sell tho local men got into tlieir boats and every uet.in Ssn Francisco 
was set for fish. They hoped t o  nialie a good catch W U C ~  glnt the market, but luclr mas  against 
tlleni and thcy returned almost empty. Thoro was cousequently a big demand for halil,ut, and 
now tho schooner is cleared of her cargo. The local fishorinen say that  auother cargo shall not 
be sold in  San Francisco.” 

paralichthys californicus. Dulibut .  Commonly sold under the name of halibut. 
Psettichthys melanostictus. 801~. Only a few seen. 
pleuroiiectes stellatus. Plotcitder. This was the most abundant aud constant flounder in tho 

marlrets. The lmgest voighed 
about 15 pounds. Much the largcst par t  of the flatfishes which roach t ho  Sau Fr:incisco 
nlarlrets is caught by steam vessels fishing with paranzellas off the  mouth of Drake Bay. 

Enormous quantities were observed ouly 6 or 7 inches long. 

111 acidition to fish proper, :I very extensive trade is done in other fishery products 
In fact, tllo Value of tho mollusks, crustaceans, arld in the San Francisco markets. 

reptiles which enter into the fish trade of the city is greater thau that of the‘ fish. 
The foIIowiug prodnots, which coustitute all the priiicipal economic aqaatic, objects 
aclditioiial to fish, were observed in  the ruarkets in gnmter or less abuclaiice: 

Ommastrephes tryoni. 
southcrn Europe. 
from a counter, bite otY its liead, and devour i t  with apparent gusto! 

Octopus punctatus. 
stalls or at the doors of marlrets. 

Ostrea rufa. 
and tlie oyster can not be relished by one not accustomed to it. 

Ostrea virginica. 
bushel. The supply comes from San Francisco Bay, 

Squid. Consumed chiefly by tho Chinese, although also eaten by natives of 
On one occasion a Portuguese woman was seen to  take a sniall fresh squid 

Usnally esposecl for sale by suspending froiu hooks iu t]lQ 

The flavor is 1‘ coppery,” 

T ~ O  aiinuaI sales are ovcr IOO,OOO bushels, valuocl a t  n,bo;t $4 Der 

Octol,us; Dcvil-$sh. 
Eaten by Chinese. 

Native Oyster; Califontin Oyster. Sells for $3 to  $4 per bilshcl. 

~ a s t c i w  oyster. 
nncl depends wholly on seed and plants 

brought from the Enst. 
Tapes stamiuea. Hald Clnin. 
Mya arenaria. Soft clani. 
Modiola capax. Nussel. 

CRUSTACEANS. 

Cancer magister. This was the  only crab seen in the markets. It weighs from 1 to 4 pounds, the 
average being 1% or 2 pounds. Next to  OYStOrS, it is the most velnablc of tho invertebrate prod- 
uots. The annual sales amoumt t o  1,200,000 t o  2,000,000 crabs, having a value of 5 to 7 ceuts 
eaoh. Tho supply is largely from Sau Francisco Bay. 

Reference to the spiny lobster mill bo found in a separate 
chapter. The name crawfish, by which this is often called. is nu unfortunate misnomer. 

Panultrus interruptus. Crazu$sl~; Lobster. 
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Crailgon franciscorum. Slir inp.  The sales of shritnp in  Sen Vrancisco arc w r y  largo, and have 
increased of late years. A t  tho prescnt time the sliriinp is, next to the crab, tho most valiiable 
crustacean entering iuto the city's supply of' mater food, and is exceedod in  value only by 
oysters, soft clams, aud crabs. In 1888 Mr. Wilcox found that  200,000 pounds of frosh shrimp, 
worth $23,200, or 8 cents a pound, wore sold in the markets; in  1893 Mr. Alcxander ascert,ained 
tha t  tho receipts amouiitocl to  825,000 pounds, valued a t  $41,250, o r  5 cents a pound. As is well 
known, tho shriiup fishery is in  tho hands of the Chinese, who, in addition to  selling large 
numbers in a fresh condition, dry and ship to China much larger quantities. 

REPTILES. 

Rana pretiosa. Bullfrog. This auinial is figuring nioro conspicuously in  the San Francisco markets 
The ruling prico is $3 to $4 per (lozeii, aiid 

Bctrvceu 1,000 and 2,000 tlozon are sold annually iu Saii Fran- 
Tho supply comcs chiefly from the marshy rogions a t  tlic mouth of 

Reaches the San Ihnc isco  rnarkots from the southem 

each p a r ,  and already has great conimerci:rl value. 
the annu:il salcs amount t o  botweoii 5,000 and 10,000 dozeii. 

Twrapin. 
cisco, at $3 to  $5 per dozcn. 
the Sacramento River. 

coast and Lower California. 

Chelopus rnarmoratus. 

Chelonia virgata. Sea Tiirtle; Green Turtle. 

THE PACIFIC WHALE FISHERY. 

The principal whaling port in the United States is nov San Francisco. Besides. 
having a numerous home fleet, that  city is the renciezvons of a large number of New 
Bedford vessels. The growth of the whaling industry 011 the west coast has been due 
to the scarcity of whales in the Atlantic and their abundauce in the North Pacific and 
Arctic oceans. Tlie present importance of the wliale fishery carried on from Saa 
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 lrilled and utilized over 350 whales, of which 294 
were bowheads, a much larger iiurnber than had been obtined in any previous year. 
The quantity of bone represented by this catch was 404,GOO pounds, valued a t  
$1,246,168; and 6,740 barrels of oil, worth $93,160, were extracted. 

The fleet consisted of 4 G  vessels, of which 20 were sailing craft and 2G were 
steamers. Eleven of the sailing vessels took 1 G  bowhead mliales and 9 took none, the 
season for this class oE vessels thus being a failure. 

The year was rem;wliable for the remote grounds frequented by the steamers, and 
the abhdance o f  whales there found. Wliile none of the sailing vessels ventured 
east of Point Barrow, owing to the ice and fog, a large part of the steam fleet dit1 so, 
going as far as IIerscheI Island, Cape Bathurst, and Banks Island. Four steamers, 
which had wintered at the iiorth of the Jlaclrenzie niver, took 81 whales off' Cape 
Bathnrst, where they went in July. Returniug to the vicinity of Herschel Island, 
they were joined by 9 steamers froin the west, aiid this fleet of 1 3  vessels took 164 
whales by the middle of September, 1883. Ten vessels that went to Okhotsk Sea and 
Eristol Bay captured 15 whales, 2 obtaining nothing. 

The present aspects of whaling in the Pacific are thus referred to by the Saii 
Francisco Call: 

The whale is destined to disappear from tho North Pacific much moro spcedily t h m  he was drivon 
from tho easteru approaches to tho Arctic. Tho whalo fleet sailing oi i t  of tho port of Sail Francisco 
has t , I h  year caught in Arctic regions 110 less than 353 wlialcs. Tllo product of this scasoii's catch 
would havo been rcprcsciited by about $2,000,000 had prices rcinained as they were, about tliroe years 
ago. When one small steamer takes 62 whales in a single season, and :Istill sui:tllor one kills 64, them 
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is a sixilring illnstratiou of what stemu is doing for the exterminatioa of the whole in tllo Pacific. 
There will be no restriction. The whale fishery by sailing vessels has for fiollle time been mlprofitable. 
What the sailing craft would not do in  a lifetime of years the steam whaler mill pretty eff'ectually 
accomplish in a very few years. 

M I N O R  NOTES. 

A LARGE SKATE. 

A t  Astoria, on J i m  20, two sdmon gill-net fishermen brought in a. very large 
skate, which 'had become entangled in their net a t  the inouth of the river. It waa 
lauded a t  a canuery, and was said by :L iiuiizber of people wlio saw it to have beeu 
the largest skate ever landed in Astoria. I ts  greatest width was 5 feet, its total 
Iength was a Iittle over G feet, and its meiglit was 160 pounds. A C'hinese salmon- 
dresser was engaged to open the fish; its a,limeiitary tract was found to contain a 
number of crab:: (Cmzcer wzugister), some of which were almost whole. The Chinese 
cannery hands watched tlie evisceration of tho skate very intently, and when the 
opportunity came hastily mnderoff with the intestines, which are, by them, considered 
a great delicacy. From a slretch made of this skate and nil exemiuation of the teeth 
the specimen has sirice been identified as the big skate (Rnia cooperi Girard). It is 
the largest representative of the genus on the Pacific coast, and is said by Jordan 
6r; Gilbert to have a11 egg case nearly a foot in length. According to those authorities, 
it is abundant froin Monterey to Sitka,. 

FISH IN LOS ANGELES MARKET. 

At Los Angeles, on June 5, the follomiug meager representatives of tbe rich fish 
fauna of the coast of Los Angeles County were seen in the market, which is supplied 
by the fishermen of San Pedro: 
Seriola dorsalis. FeZZotu-tail. One fish neighing 25 ponnds. 
Orcynus alalonga. Albacore. Ono weighiiig 26 po~mds. 
Sarda chilensis. Boiiito. Two hariug weight of 8 pounds each. 
Halichaares semicinctus. Kelp$dt, Several weighhg about a pouiid each. 
Sebastichthys, species. RoclGfislr. 
Leptocottuslarmatus. Sculpin. A few. 
Paralichthys californicus. Halibtit. Several. 
Oncorhynohus chouicha. Salmon. A fern from San Frai~cisco. 
Microgadus proximus. Tonicod. Common. 

A number of these fish, belonging to several species, were on sale. 

Soiiie anchovies (StoEepkorzcs ringem) prepared as '' Russian sardines" were also 
~ e e n .  

PRESII-WATE11. CIZAWPISH. 

The business of tnlrhig crnmfisli for market is of' very recent origin, and their utili- 
zation is as yet limited. Several species of tlie genus Potamobius are found in the west 
coast States, but they are taken only in a few localities. They may be seen exposed 
for sale in Sail Fr:mcisco sild Portland. They are especially iiuii~erou~ in the sloughs 
of the Columbia and W i h n e t t e  rivers, from which the greater part of the supply is 
now drawn, aIthough they occur in great abundance in suitable situations throughout 
this region. On June 18 several hundred remarlra,bly large and fine-looking crawfisli 
were seen at a fish-stand in Portland. Some were somewhat over G inches in body 
leu g th . 
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The Oregonian of June 19 stated in regard to the crawfish trade of that city: 
The first shipment of big crawfish from down the river was received here yesterday, elid some 

of them were whoppers, a t  least 6 inches in length. They look more like young lobsters than ordi- 
nary crawfish. Thore is quite a demauil for these crustaceans, now that the Americans have begun 
to learu what the French and Germans have long knomn-that they are delicacies. There is no end 
of thcm in the  Columbia and Willamette, mhere they grow t o  largo size, a i d  smaller ones are found 
in nearly every stream in the State. Quite a busiiiess is clone by several porsons in shipping cooked 
and spiced crawfish tolSan Frmcisco, whero there is a great demand for them, ani1 they are I ~ O \ V  found 
regularly on the bill of fare a t  a numbcr of restanrauts. It is not likely that there will ever be 80 

many inillioiis o f  dollars in the cramfish fishery as in the salmon, or even in the sturgeon and shad, 
but it can be made to  yield a profit to  many fishernicn. 

Mr. A. B. Alexander, of the Fish Conimission steamer Albut~oss,  found that in 
1893 the quantity of crawfish received by Portland dealers was 25,000 dozen, wit11 a 
value to the fishermen of 83,0C0, or 1 cent each. 

FISHES OF NONTEREY 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 i t  is a fair representation 
of the fish fauna of a definite part of the C o d ,  being made up from specimens drawn 
almost exclasively from the iinmediate vicinity of Mon terey j 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 s e e m  wortliy of presentation. 

Polis lotrema sfou t i .  Hagfish. 
Heptrunclrias nmcalatus. Seven-gilled shark. 
C a t u l u ~  der. 1'uffy shark. 
Triakis seniifasoiafus. Leopard shark. 
C U Y C ~ ~ ~ ~ ~ I I U S  ~ Z U U C U S .  Blue shark. 
dlopius  viilpes. Thresher shark. 
Laitwu cornubica. Mackerel shark. 
Squalus acantliias. Dog shark. 
Illtiiiobatus productus. Shovel-nose shark. 
Iiaiu inorttata. Skate. 
R a i n  stellulata. Skate. 
hfyliobatis cnlifornicus. Stingray. 
AlCpidOaUurus boreulis. Lance-fish. Rare. 
Synodus lucioceps. Lizard-fish. 
Exocmtua californious. Flying-fish. 
Sipkostonia culifornienso. Pipefish. 
Hippocanipus ingcns. Sea-horse. Rare. 
Spliyrmna argentea. Uarmciicla. 
Scontber colias. fihclcerel. 
Snrda chilensis. Skipjack. 
Traclrurus picturatua. Horse mackerel. 
Seriola dorsalis. Yellow-tail. 
Girello 11 igrioans. I<in@sh. 
Ditrema laterale. I3liie porch. - --, Surf-fish. 
Caulolatiklaprinceps, Whitotish. 
Hexagranimus decagranintus. Sea trout. 
Qpltiodolt elongatus. California cod. 
Anoploponfa $nibria. Black cod. 

Sebastodes paucispinis. Boccaccio 
Sebastichtliys jlacidua. Yellow-tailed rockfish. 

miniatus. Rasher. 
ricbev. Red rockfish. Very rare. 
Eonstellatus. Spotted corsair. 
nial iger. 
iiebuloaiis. Garrupa. 
sewiceps. Treefish. Not common. 
?Uf/ l 'OChCt/tS.  ljlaCk-balld0d rockfish. 

0110 specimen. 
goodei. 

Sebastolobns alaacanus. Alaska rock-cod. Very 

Ieelinus qiindr*ise~*~alus. Sculpin. 
Enophrys biclon. Scorpion-fish. . 
Nuuticlithys ocuZofasciat~~s. Sculpin. Four speei- 

Ilkantp1iocottus riclbardsoiti. Ramfish. 
Poricl~tliys margaritatus. Midshipman. 
Ncoclimcs satiricus. Batfish. Rare. 
Clinus eridca. Blenny. 
Xiphistor nwcosus. Blenny. 
Cebcdichthya nkarn~oralus. Crested blenny. 
Anarricl~thys oocllatics. Wolf-fish. 
Microgadus proximzis. Tomcod. 
H~ppoglossus hippofilOSSU8. Halibut. 
Lepidopsetta bilineata. Sole. 
Pleuroneotes stellatus. Rough-jacket flounder. 

rare. TTo spceirncns. 

mens. 



19.-FEEDING ANI) REARING FISHES, I'ARTICULARLY TROUT, UNI)EK 
DOM ESTICATIOK. 

By WILLIAM F. PAGE, 
Supen'irtr?zdeitt of Chiled Stnfes Fish Commissioit Station nt Mosho ,  Afissoiit-i. 

ARTIFICIAL FOOD. 

In tlie summer of 1893 I presented R paper at  tlie Chicago nieetiiig of tlie Aiiierican 
Fisheries Society uuder the title: Plant Yearlings VITliere Nee(1ed. A portion of the 
paper contained a sulniiiary of some studies which I had made 011 feeding wid rearing 
fishes. The present paper is an  elaboration of that summary by adding tlio results 
of further study wid iiivestigahion. 

To the fish.culturist striviiig to  iiiiprove niethods and results the iinportance of 
the questioii of fish food can scarcely be exaggerated. Aside from the interest on the 
cost of the plant and pay of tlie iiecessary employ6s, i t  is tlie principal fised charge, 
anct in riiost cases the only item of expense capixble of reduction, or, what amounts to 
the same thing, the most proiiiisiiig field for obtaining better results for the outlay. 

I address myself particularly to  those fish-culturists who arc engngcd in rearing 
fishes to  be sold for food, and to those mho see tlie necessity for p1:uitiiig large fish in 
certaiii maters iiitended to  be stocked. The paper mill 11;~vc little iiiterest for those 
who dispose of their fish as fry. To the former class tlie data, if not the deductions, 
must possess some value. 

Nowliere in the literature of fish-culture obtaiuable at the geueral book stores 
call the prospective investor firid an answer to  the natural question, Ilow much will 
it cost to  raise a pound of trout? unless we except tho stnteinents ni:tdu in tlie 
coiicluding cliapter of Domesticated Trout, a part of which was written tmii tytmo 
years ago, and the remainder in 1890, stateiiients which, I thiuk, Mr. Stone woulii not 
care to  guarantee to-day." In IS64 Mr. Prrwcis Francis wrote: 

Biit we k n o ~  Tory 
little on tliiA branch of tho sirbject. It is clrcarnlaiicl to us, with very little asoertniuod waking ronlity. 
Few experiineuts of any  uoto h a w  been tried in the feodiiig of fishes, this boing ns yet nlluost uiitrodden 
grouiicl. 

This remark is as true to-day as when written, tliirty years ago, :zud staiicls as a 
moiiurneut to tho waiit of progress ainoiig Aiiiericen fish-cnlturists. I say Aaierican 
fish-culturists, for fortun:~tely the Europeans ~ Y C  progrossed in this direction. 
Beoafuse over two decades ago a fish-cultnrist, groping in tlie diiii light of a closcly 
shuttered house iI11iminatcd by a single b~11'23 eye lantern, killed his trout with a diet 
of iiiilk curd, aud miother espert, with as much (or as little) light in the house and 011 

* 111 tlie Trarisectioiis of tho American l"ishorics Socioty for 1893, hIr. F. N. Clark presents some 
crtlci~lntions 011 tho cost of raising yearliiig fish, :~nd iu the Unitod States Fish Comiuission 1%ulletiu 
for 1893, piqy 228, Rlr. C. G. Atkius gives Linine siiiii1:ir clatn; but  noithor of tlleui rediiocs tho cost t o  
pouuds of fish, without which, for the  purposes of this discussion, tho data possoss little or 110 value. 

Doubtless soiiio I ~ c l s  of food agree with tlieiii [tront] €ar better trhau others. 

- ___- - _-- 
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tlie subject, liillecl his fry with tlie yolk of liens7 eggs, the law was laid down, “Yon 
must not use curd or hens’ eggs for fish food,” and tlicse two really valuable articles 
were placed ou the blacklist. Unfortnuately, with all our vaunt of being the iiiost 
advaiiced of the world’s nations in fish-cnltnre, we are so conservative that i t  riirely 
happens that an article which once finds itself 011 tlie list of prohibited foods receives 
a second trial. As a matter of fact, one of tlie best experts in tlie world today, o m  
mho makes the business pay a Iiandsoiim return 011 the money invested, Sir Jaiiies 
Naitlantl, of Scotlaild, as far back as 1S7S was nsing fii‘teeu dozens of hens7 eggs 
daily. Again, one of the State fish comiuissioiis west of the Xississippi Iiiver depeiids 
largely upon curd :is a trout foocl.” Their work Trill be sliomii to compare favorably 
with that of otlier places mlicre these cheap articles are iii terdictccl. 

Aiiotlier article proscribetl by oiie of the books 011 fish-culture is to-clay almost tlio 
sole food of one of the best-payiiig private hatclieries in LLiiierica. These instances 
are stated to sliow that the rules litid do\vn in  the test-boolis are not in all cases reliablc, 
having been too frequently dr:~wn -from a single illy conductetl cspcrimcut. Scarcely 
any of the writers have allything to say on the really important question, I-Iow much 
food is required to produce a given resnlt? Nowliere in the English books are data 
and rules given wliicIi woulcl enable one to calculate with any degree of exactness the 
amount of food needed during a given period for a given ~iiimber of fish. One impor- 
tant use of sucli lcnowleclge woulcl be tlie calculatiug of a periodic supply of food for 
soine liatchery situated away froni the lines of easy and chcal) transportation. Should 
the feasibility be denioiistrntecl of tlie l)reparation, i L t  the base of cheap supply, of an 
artificial food to bc preserved aiid shipped in 1;irge quantities by freight to ofY-lyiiig 
hatcheries, the question woulcl natur:~Ilyarise, no l i -  iiiucli will be needed during the nest 
six or twelve iiionths~ The early espeririieiitalists conteiited theinselves with saying 
that sucli and such things inatle safe, cheap, and econoinical foods (in nearly every 
ease having reference to liver, heart, and lungs of animals), aiid tliat such and such 
mere poisolions to tlie fish, and quietly ignored tlie question of dcfiiiite quantit,ies. 

The fact is tliat there is scarcely ail artiole iii the entire gamut from cnrci to horse- 
flesh that may not be fed to trout with perfect safety. The qnestioiis are, or  should 
be: What :unoniit per day of a given article will bo neetlecl to liroduce :I pound of 
trout mitliiii a given time? Is this ai~iomit of food beneficial or harmful to the correct 
or iiorinal devr?lopmeiit of the fish7 If Iiarniful, can it be rendered harmlcss by the 
adiiiixture of otlier foods B And, finally: Cali tlie grower for the market find :L profit? 

In my Chicago paper it was statetl: 
~ ~ i e r e  are among fishcs, in coinmon with otlicr aiiiinnls, several (Iictnries, sonic‘ followeil from 

matter of choice, soinc from necessity, mil others froin igiiornuco 011 thc  p u t  of tho a,ttciitlnnt. They 
iriay, for oonvenieiice, be thus classificd: First, bnrc Rnbsistciico dict, inerely sustaiiling life and 
resnltirig 111 stunted, dcforinrd fish, or  starvation j second, lmtllliy diet, proinoting iiormal growth 
and tlcvelopnient; third, fattening diet, fittiiig for heaviest innrkctnblc muight; and, fourth, ovcr- 
fattciiing diet, onusing R teinporary or poriiimciit suppression of the firnetions of the  reprodiictivo 
organs, i~ partial or total dcstrnction of the cycs, and inflarniu:itien of the iiitestiues, frequently 
resultiiig i i i  death. 

A con&itler:ible perceutage of iirnericau fisliailturists are to-day confining their 
stock to the first diet, eitlier in quaiitity or qmljty of food, nnrl are yearly producing 
stiiiited or 11alf-st;m~eil f ry  mhicli, by courtesy, are c:bllecl yearlings. Dimaxed by 
their own early experiences and those of the first ex1)erinieiitalists in feeding fishes, 
they Iiave not only stricken article after article from the list of available foods, but 

’ Practical Trout Culture, Dr. black, page 123: “Curd is absolutely poisonous.” 
- _I_-- 
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lime reduced the quantity below the poiiit of healthy clevelopiiient. Olio of the early 
writers, lias said, \vi th every appearance of correctness, that if tlio fry are starved iii 
infancy they become stunted, tlie bones hardeii, and afternrerds no ainouiit of feediiig 
will cause tliern to expsiid siidicieiitly to permit of growth. Uiiquestionably, i t  is at 
this stage in the rearing of fishes (the earliest feeding of tlic fry) tJiat the greatest 
ainoniit of clmiage is possible aiid the most lasting hurt frequently done. It is tlie 
iiiost difficult stage iu. feeding and rearing, because it is a t  this point that  intelligence 
aiicl fidelity : i i ~  needed more tliaii a t  any other time. 

In the first fwling of fry it is iiot 1w:tcticable to  woigli the fry or their food so :is 
to instruct the caretaker as to the allo~vance of food; tlioixgh after the fry have been 
t;l,kiiig foot1 for soiiic little time it is possible to determine tlieir wcight, but it is 
scarcely probable tliiLt any except the iiiost careful experimeiitnlists will ever expend 
the time and hbor 1iccess:hry. It is not lilioly that  any better iiiethoil for this deter- 
mination will be dcrisecl thau that of llr. Charles C. Atkins, of the U. s. Fish Coin- 
iiiissioii. IIis iiietliotl is ns follows : 

‘rho fish aro first gnthcrcd in R iiiic, soft bng net, coniiiionly ono maclo of c~liecso cloth, and froni this, 
hanging uicnnwhilc iii tho witcr, yct bo tliat tlic f i d h  c:in not ~ ~ u a p r ,  they arc diplwcl ont a few a t  B 
tiiuo in :e sinal1 dippcr or cup, coiintrcl, n11d placcil in a pail of nstor  or sonic other recopt:icle. This 
coiuitiiig is gcxicrdy pre1imin:ir-y t o  neighing, and in this casc tlia fish after coiiiitiiig aro placed in 
aiiothcr bag n u t ,  IU n lnch thcy are lowered ficvcrnl hundrc~l a t  R tiino into s pail of xetcr ,  which has 
becii previously wcighccl, and tho incrcnsc noted. With caro to avoid trailsforring t o  thc woighing 
pail ~ I J ’  burpliis of water, this ifl a correct ructhod and Tory cmy and safe fur t h o  fish.-(Biilletin of tho 
U. S. Fish Comn~issio~i, 1893, p. 237.) 

nlr. iitliiiis does not say so, but it \v.onlcl seein that lie iiiust deduct froni the 
iiicreasetl weight the weight of the ~ 7 e t  bag net iiiiniersetl in tlie v-eigliiiig pail. 

Only jnclgiiioiit, experience, fidelity, aiitl v-atchfulness 0 1 1  tlic part of the atteiiclant 
cliarged mitli tlie fecdiiig will bo foiuicl to answer at tho tiiiic wliel; the fish first coiii- 
ineiice to tiike food; m c l  uiiless these qunlificatioiis are employed tlie fish are c4ther fed 
to tleatli or starved. Soinc of tho  rules for feeding yor111g iky w011ld  bo lniigliablc if i t  
were iiot for the iiieniory o f  the helplessness of tho fish. A mle a t  one hatchery is to 
give theni d l  they \rill liold j :wotlier :icqnaiiitnnco says liecp tliciu huiigry a11 tlie 
time. Tears ago tlie idea was clisseiiii- 
iiated that any cleyer youth of ordinary capacity could safely be intrusted wit11 the 
care and feeding of fislm. Uiifortuiiately tlie idea is iiot yet oiltirely eratlicntccl. 
Tlicg are Sh~Jrt-sightCd iriauigers, blind to the principles of protectioii 01’ aniiiinls f m u  
cruelty, who leave this most iinportaiit br:mcli of the work iii the 11:incls oC any es(+ept 
tlic pi1ticllt, iiitclligeiit, skilled morlriiian. 

Not nll cases of souiistiwvatioii anel stiuitiiig liaro resulted from the C;~IISW 

mentioiietl-igiioraiice or fear oii the Imrt of tho ntteiiclaut. Crises Iinve fa1Ien lultler 
my observation where, from v:~rious causes, the desired food, either as to  Irind 01% 

quality, was iiot obtainable. Agilin, soulo fishes, l)iirti(:l1l:~ly brook-trout fry, will 
persisteiitly decliiic the most daiiity arid delicately pxparcd foocls. hIy ow11 opiiiioii 
is tliibt wlieii a lot of fry is foniiil acting in this iiinniier tho best thing thc cnIturist 
can do for himseif is to get rid OS theill :ht They will iiever riiake fiiie 
fish. ++ Several reasons linvc beeu a c l v i ~ c ~ d  to :wcount for this peculiarity 011 tlio 

‘ In this coiiiioction t h o  qnestioii prcsonts itself: ;\lay \yo uot froin this find 11, possi1Jlo reason 
?lis in ccrtain streams, prcsentiiig s fiiir :~bnnil:enco ov food, we never find trout nboro fingerlings in 
81zo. I, of coiirso, snpposo t h t  i n  n:itttro, :IH well :is 111 nrtiliciiel fish-culture, thore are C:ISW ~ h c r u  
tho yoiing, froin soma cittiso, mill not out, iind it  is nioro tliaii prnlmblo thiit in Ri l lny  lots of fish 
hatched nrlturiLlIy a lrirgo percontiago never find any food, or fiud i t  too lato to  prevent or arrest tho 
Stnnting process. Onco stunted, always stunted. 

Tliero are few happy iiiecliuiiis in practice. 

early ~ : I J T .  

------- 
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part  of certaiu lots of trout, uone of wliicli are entirely acceptable. O m  writer’ 
asserts that a t  the time of the absorption of the sac the fry rises in search of natural 
food, and if he does not find it he is compelled to take the artificial food prepared for 
him, and the difficulty of adapting his stomach to this food results iu a loss which 
varies from 50 to 75 prr cent. 

Another fish-culturist says that they fail to assimi!ate the artificial food aud die. 
I n  passing, I hope to be pardoned for asking if the trout fry in the feeding troughs 
offercd artificial food when nature demands an aliment, even granting for argument 
that  they can not always assimilate it, are not in better position to fight the battle of 
life than the trout fry in the streams, either liatched or planted there, where they too 
frequently find an entire absence of food, for we know that streams are as frequently 
barrou of natural food for trout fry as the streets of cities are barren of food for 
children. They live and reach a certain phase of maturity, but the product too often 
falls short of espect a t’ ions. 

A t  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 temperature 
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 i t  is not unreasonable 
to suppose that the same cause would prevail in water of a constautly low temperature. 
My own observatious lead me to believe that, outside of the spawning season, properly 
&rained trout will cat as greedily during a suowstorm as during f$ir weather. 

To whatever cause due, it must be admitted by every candid and impartial observer 
tha t  thousands of trout are annually raised which in size fall short of a commeusurate 
return for the time, interest, and money expended. I hope to &ow that  a partial 
correction is possible by the use of an adequate quantity of proper food. Private 
fish-culturists, sel’iing yearliug fish at so many dollars per thousand, are more tlian any 
others interested i n  niabiiig this correction. 1nform:ttion is beginning to be dissemi- 
nated on this subject, aiid the purchaser, who a few years since mas willing to pay 
fancy prices for tliat most nieaningless and illy defined of all salable products-year- 
ling t r o u t i s  nom commencing to ask, “Of what size are the fish %”’ It seeins to me 
that i t  would be rational and fairer to all parties to establish a weight per thousand 
and grade the  prices up or down as the weiglit rose above or fell below the standard. 

The importanco of making such correction as above suggested is apparent, for if 
at times m e  are stocking stream8 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 carefully the breeders may be selected, how minutely all the essentials 
of impregnating, Iiatching, and trilnsporting receive atten tion, 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 stiinted their progeny will be stunted. 
The progressive and enlightened cattle-breeder loolcs closely to i t  that those individuals 
which are to perpetuate his herd have received prqper feediug and acquired full and 
normal development; and if by chance a runt is among the herd, it is set apart from 
the breeders. For the saino reason we should uot allow stunted fishes to enter into 
the brood stock or iuto streams. 

Against the danger of under feeding there fihould be little cause to warn the 
culturist eugaged in powiug  for the market. But because I have kno\vn such cases, 

- ___ - - __  - 
* Mr. Herschel Whitakor, Trans. American Fidlcrie8 Society, 1892, p. 96. 
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the warning is distinctly given to the private fish-culturist. The greatest draw- 
back against raising large tron t 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, nede duriiig its early age, and as during 
this period its assimilating orgims acquire their strength mid their power of absorp- 
tion, a young fish which is insufficiently fed not only grows very slowly, but will never 
become a fine fish.”” Time was, and nufortuuately is yet with too many, that canni- 
bdisni was the only danger feitred from fry on short rations. Cannibalisni’was a vary 
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 and third diets inentioiled will be passed over for 
the present end we will proceed to look at  soiiie of the ill effects of the fourth, over- 
fatteniiig diet, ‘( causing a temporary or pernianent suppression of the reproductive 
organs, a partial or total destruction of the eyes, and inflainniatioii of tlie intestiues, 
frequently resnlting in death.’: Nearly every fish-ciilturist of experience hits seen 
the two latter evils, ‘ipop-eyes77 and L‘inAaiined intestines;” whilst many have observed, 
without Icnowiiig the cause, the retttrcladion of the genital orgniis of the fishes. It 
seeins fairly probable tliat8 the causes knowu to  affect tlie breeding of other aninials 
will in like manuer influeuce the breeding of fishes. It is a recognized principle 
among stock-breeders that au overrapid accumulation of fitt is followed by partial 
or total sterility, just as coiivcrsely a removal of tho genital orgaus is always followed 
by a rapid accumulation of f h l i .  It mould seem that the two proccsses are intimately 
connected, and that an escess in either direction is at the expense of t h e  other. Tho 
complaint has not iiifrequen tly been made: “My fish grew fincly, attained a remark- 
able growth, and I fully expected a lerge iiuinber of eggs this season, but got w r y  

It rarely or uever occurs to  such coinplaiiiants that the want of eggs mas tlno to 
the exceptionally fiiie growth. I have in miud a hatchery where the growth of brook 
trout was such t h t  iiiaiiy of thein lost their eyes. Eggs were obtained in fitir quan- 
tity, but they were of sucli low degree of vitality that the season mns counted afailure. 
When these fish were marketed their quality was graded low. More than twenty 
years previously Dr. Slack had noted :L similar occurrence. In  his book (Practical 
Trout Culture, p. 121) he recoixuts the follomiiig: 

A weelthy gcil tlomau of :I iioighboriiig Statc coiistrneted a woll-appointed fish €ariii, with wall- 
stoclcod ponds. To his siirpriso, during the spnwniiig sowon but tow eggs coulit bo obt:tiiiutl niitt but 
a sm:~11 percoiitagc of tlieso conltl be iiiiprognatcd. Wc mcro coiisultocl iii rogard to tho matter, and 0111- 
first look nt his fislics showed 11s plninly tho ~ I I S O  of tllo troublo. Tlio fislms wwc enorinoiiR, t,hu 
bodies gro:rtly swelled, tho wlioIe cayity of t>ho abdomen boiuy fillet1 with laycrs of fitt. It nppenroti 
that tho proprictor hid for ovor a year fotl thoin tmicc IL day all t h y  conld oat, riud tlio rosnlt was, 
might haro boon cspootccl, lmrrcn niit l  iinhenlthy fish. 

If ever artificially re:trecl tront sell ou a parity wit11 wild trout-and there is no 
reason why they can not be made to do so-it mill not be tlie overfed, pop-eyed, liver- 
reeking fish, whicli will produce the result’. The danger of overfeediiig is just as 
distiiict and as mucli to be avoided as that of nnderfeeding, though obviously the 
evil effects will be less lasting and more restricted in result>s. 

Let us now turn to the second classification, ‘‘ IieJthy diet, promoting normal 
growth and development.” By lienlthy diet; I iiiean iiot oiily the proper amount of 
food per day, but a food composed of proper coustitnents. It has been befor; inti- 

+ C. Il:ivc~rot-\~nttol; 1J. 8. Fish Comiiiission 13ullotiu, 1887, p. 210. 
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nlated that t h e  writ'ers on fish-culture have been rague in dealiilg mitli this subject. 
A fern quotations will serve to iiiakc this point clear: 

This quantity varies with the season, the qiiality, the quniility, aitil tompcraturcof t,he motor, aiid 
other circnmstauces, and can not be st:iteil ilefiuitely.-(Doinesticnted Trout, Livingston Stonc,p. 236.) 

Under favorable circnnistances 5 pouiids of n e a t  food niay be considered an equivalcnt for a 
pound of trout gram-th, with 2 aud 3 year olds. For any given quantity of 2 or 3 year 0111s 1 per 
cent of their weight niay bc regarded as an adequate average daily ratioii the year sound. Two and 
three year olds mill double thoir weight :in~iuolly, and cnn be made to  do so iu the six iiionths froin 
May t o  Scptcmber by extra care and fcediiig.-(Doiuesticoted Trout, p. 265.) 

This is difficult to  give 
exactly, as it will vary with the size of the  fisli aud the  seasou of the year, more beiug required iii 
niodcrate meather tlian when it is rerr hot or  cold. For 1,000 three year-olds, about5 pounds of livcr 
or lights per day.-(Trout Cultnrc, Seth Green, p. 51.) 

TVheii s i s  months old a bowlfi~i of curd, diluted with water, will auswer for 1,000 trout fry.- 
(Trout Cultiire, Seth Grccii, 1). 38.) 

Since our stock of fishes atmined its presemt size we have never becn :tble to obtain as large R 

supply of food :is we would desire j yet we find that  our stock Ashc.s, wcighiiig in the aggregate abont 
a ton (2,000 pounds), thrive upon BO pornids of lights a week, €ed tlieni in equ:&l proportions on 
:tlternate days. As an aver:ige b0,OOo young mill require, when G inoutlis olil and well supplicd with 
maggots, about a pound of chopped heart thrice weekly, tliougli the auiount varies groatly.-(Practica1 
Trout Ciilture, Dr. J. H. Slack, pp. 121 oiid 125.) 

Tho quantity of food required is also 1:trge (for 2-year-oltl trout). Threo pailfuls of cliopped 
horse are given daily to pond 15, which yielils froni20,OOO t o  22,000 each season. The food is measured, 
not weighed, but  each pail liolds 14 pounds.-(History of Howietoun, Sir Jaiues Maitlaud, pp. 73 
and 74.) 

When trout are raised in  ponds of the climeusioiis I have given i t  is cvideut that  little or no 
dependence is to  be placed 011 n:iturnl feed, such as flies and their 1:mvzc. Hence the necessity of 
providiug cnrds or liver aiid lungs of animals, at prices that  will not cause too great on expentlitiire 
for the  value of the crop. I have foiiiicl that  tlie curd from the inilk of one cow, which gave 14 qunrts, 
would feed bountifully 1,000 or 1,200 trout avcragiug fivc-eightlis o r  three-quarters of a pound, the 
smallest beiug 7 inches long and the  largest froin 2 t o  3 pounds in  .weigllt.-(Americou Fish Cultiirc, 
Thaddeus Norris, p. 74.) 

These quotations, carefulIy selected as tlie expressioiis of' the five most generally 
read Englisli writers 011 fish-culture,* show how little definite and accurate inforination 
is recorded on the vital question of what slioiild constitute a proper ration for a given 
nuinber of trout. Sometimes the number of fisli is stated, sometimes their age, in one 
instance the approxiinate weight is given, and only one English writer has had tlie 
courage to :bpproach scientific accuracy. But, ~ I ~ L s  ! 13% formula is made to apply 
only to fish 9 and 3 years old, The fry and the fish more t h m  3 years old are not 
provided for. 

The amount of food necessary for the iiiaiiiteiiance in good liealth of a given lot of 
fish must, as with ally other animals, be in direct ratio to  their weight, not their age. 

As t o  tho quaiitity of food iicccssnry for a givcn iiuinber of trout. 

From writers of other nationalities the following q i io t~ i t iou~~may be acreptable: 
By experintents M. Lngriu 11:~s ascertained tliot a basin X X  iuay contain 20,000 

goiiug fish from 8 to  12mouths old or 3,000 two-year-old trout 1i:iving a11 overage wciglit of 250 grains 
(4{,, or a little more thau one-had pound). These 20,000 young fish, or 3,OCO trout, cousurne about 
22 poii~ids of small shrimps per dai.-('l'he Piscicultural estliblishiiient a t  Greiuoz, Prance; by c. 
Raveret-Wattel, Bulletin U. S. Fish Contmission, 1887, p. 209 et seq.) 

A t  Homietoun i t  is on the weight conr-fiftieth of the living weight) tliat is determined the food 
t o  ticgiren, a mpthod mliioh appears Inore bcientiIic and at the same tiiiie inore practical then that  of 
$ceding tbciii without regard to  age or development.-(Notes of M. I>esprbs, proprietor of the iish- 
ciiltnra1 establishiucnt a t  Nantenil-en-TralIi,e, France.) [I 11ave uot beeii able t o  iiiid titis formnla of 
one-fiftieth of the living weight anywherein the l-liritory of Howietoiii, mid 1 suppose t h a t  M. Desprds 
must have received the information privately. I om fully in  accord with M. Despr6e in  his criticism 
on thevalue of th is  formula.] 

, 
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To state that 20,000 fish require three buckets of food per diem, without stating the 
meight of tho fish, is insufficient. 

One of the first tliiiigs to impress itself upoil the atteiition of the student of this 
question is tlie wicle and almost unaccountable variation in the size aud weight 
acquired by fishes of the same species under clifferelit hydrographic and climatologic 
conditions. Compare tlie 
weights of yearling trout raised iii Colorado aiid Missouri. Who would 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? E l s e d m e  I Iieve said that the Colorado trout could 
not consume the allomsiice of the Ozark (Missouri) trout, and that the Ozark trout 
~rould stuiit or starve 011 the doloroclo allowance. Better results mill be obtaiiied 
~ ~ h c i i  fish-eulturists realize that iishes must be properly aud plentifully fed in  their 
iufaucy aiid that their alloi~~ance of food, regardless of age, must be in constantly 
ascericliiig ratio with their iiicreasing weight. 

In  tlie first study of this question I early found tlid lack of defiuite data in the 
English writings. Correspondence was iiistitutcd to ascertain the general practice. 
For coiivenieiice of comparison and study A condeiised ta,bular stateluent of the 
replies received is here presented : 

Iii some instances this variation amounts to 700 per cent. 

Food and gvowl l~  of Ivout. 
I --- 

Name+ nnil location of 
estubliahment. 

Soln-ny Scotland ........... 
Irowietbun scotland. .____. 
Gni!ford, ~ n p l n u d . .  ....... 
IIaslemero, Eiiglnud. ...... 
Vivoro Moxico ___. __. ~ _._. 
rJR Con'dcsa, Mesico ....... 
p$cI S i r i w  Ponds, N. €1.. 
lroutbalo %'nrm. A r k .  ..... 
Villow llroolc Minn ..... 
Amiiu's Hatcicry,  Calec'.o. 

Old Colony Plymouth MRSS 
ststto H n t i i m y ,  N u d a . .  .. 
Strite Hatchery Nebraska. 
Dulutii stati;; U. S. F. c 
Loadvilltr Statiu'n U. S. F. c 
NortIiviIlo Statio; U.S.F.C 
\Vytlrevjilo Stntln,' U.S.P.C 
Ncosho Station, U. S. F. C 

iliaq N. P. 

150 
300 

200 
i, 000 
G, 500 

500 
GO0 
085 
090 

GO 
4, OGO 
1,100 

002 
0,840 
GO0 

2, :HI0 
1, Oil 

..... 

___ -- I 
OF. I 

50 1 1.16 Anininl ..... 
50 .6G .... .do ...... 
50 v'ry sin'll ..... do ...... 
49-80 .. .do ........ .do*. ..... 
5 i  4 ..... do ...... 
G8-70 ............... do ...... 
85-70 ............... do ...... 
59.5 2.5 + nuim'l $reg 
40.5 10 Aniiiial.. ... 
48 .............. .do ...... 
50 7.5 ..... do ...... 
45 .............. .do ...... 
60 . 5  ..... do ...... ...................... do ...... 
36. 3 .I2 ... . .do  ...... 
44. 3 .Id .... .<lo ...... 
53 . 4 7  .... .do ...... 
58 I. 87 tvcg, ~ni i im' l  

Tea. .  ......... KO teste innde. 
... .<lo ........ 
Aburrdnnt .... ..... ..... 50 50 .... do ........ ..... ..... 60 50 
............... 6 t o  7 140 
No 7 t o  8 100 
XOIW ......... a t o  7 130 
Abundont .... 7 to 10 ..... "250 ............... 

1 80 1 Soiue ......... ..... I 3.25 t 1 5  t 1 5 / t 2 0  t15  

..... ............... ............ ..... ............... 

.... do ........ 6 I 75 1 80 ' 150 ..... 

.. ........... ..... ............... ..... . .......... ..... ........ ..... .... ........ .... ..... ....... ... ........ 
1- 

Cousidernblu 
scarce 

do 
.do 

I 
* Thia weight \vas for flalr 1: months old. M y  expcrimonta in the spring of 1883 delnonvtrnted tha t  rninbow trout iuorunse 

their  rreiglit onorinonsly in tho fourtoenth and fifteenth mouths. I n  proportion t o  the incrcnso nt Neiisho tho Troutdnle 
(Xamuroth Spring) trout, at 1 Soar old probably meigliod 82.27 poltnds per 1,000 fish. 

t Mr. Anirin sags: "1. have bcen very careful that my nnl\vora IIRVe boon correct, niid not ~nagnifiod." 
$Them niiswers aro given na of Yay 1. I should say that tho fish wuro yoarliugs past, nud, judging froin tho lcilgth of 

tho Mi, very higlrly fell. 
$Doterminrd by the weiglito of specimen fish furnished to be onst for tho Wo~*ld's Fair a t  Chiongo. Bisli furnished.by 

the  NeoRho station for tho same puqioso ran 39Gpounds for brook, 200 pouuds for VOII Behi; and 140 pounds for rainbow 
trout (per 1,000 yearliug fish). 
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The difference in locality, elevation above the sea, and mean annual temperature 
of the water at the 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 a t  15 months old. 

However, a study of the table does show that there is not only a decided lack of 
harmony between the practice or methods of feeding followed at  the various estab- 
lishments, but tliat sonic are giving an inadequate quantity of food a n d  others are 
feeding far in excess of the needs. For instance: Leadville Station gives but 2 ounces 
of animal Toad per day per 1,000 yearling trout, while the Willow Brook Ilatchery, 
of the Minnesota Fish Commission, gives eighty times as nincli to the same number of 
fish. The quantity of food used a t  the Leadville Station is the sinallest for which 1 
have any return, and i t  is not snrprising to find that the fish grown there are smaller 
than a t  any other hatchery in the United States. The next smallest is the Howie- 
t o m  Fishery, of Scotland, where the ration is but two-thirds of a pound arid the 
weight of 1,000 yearling fish (Loch Leven trout) but 10 pounils. 

Wheu the very small size of the fish produced a t  Leadville first came under my 
notice I was of tlie opinion that tlie extreme altitude of the place might in some way 
(possibly by reason of the low temperature of the water conseqixent upon such great 
elevation) be a controlling factor in producing such a slow growtli. So firmly was 
this idea fixed, that when the returns from tlie Mexican hatcheries were received I 
requested a retesting of the weights. Not only was the weight as first given corrobo- 
rated, but a sa,niple of the food used was furnished. mos- 
qnitte 7 7  (Corizn femoruta) was found tlie secret. It was a correct food, unfortunately 
a t  present beyond the reach of American fish-culturists. 

Seeing, then, that tlie laws of the text-books arid the general practice are so 
variable, vague, and unsatisfactory, let 11s see what may lie cletermined by analogous 
reasoning from the established laws of dietetics for other :cnimals. 

Before entering npon this branch of the subject tlie reader is requested to bear 
in mind that fish are cold-blooded and will never need-in fact, ~ o u l t l  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 iieeded by the warm- 
blooded animals. Again, in small ponds, where the very largest per c m i t  of tlie 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 tho character of the 
food to be supplied. 

Animals for which laws o f  dietetics have been established most, nearly resembling 
the condition of fishes under domestication are cattle and iiieii not a t  work. But no 
perfect parallel can bo drawn between these classes on account of the body heat to be 
maintaiiiecl on the one liarid and its absence on the other. It seems that the average 
man, passive or a t  lightest work, requires, according to tlie various authoiities, solid 
substances ranging from 20 to 44 ounces per day.” Assiuiiing the average mau to 
weigh 130 pounds, the average of the allowance of tlie authorities wonld be 16 per 
cent of the weight of the man. Dr. M. Q. Ellzey, fonnerly professor of agriculture a t  

In  that sample of food, 

*. Billings’s NiLtionsl Medical Dictionary, p. xxxrx; Flint’s Text-Book I h m m  Physiology, pp. 191, 
192; Marshall’s Outlines Physiology, p. 899. 
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the Virginia Agriculturnl aud 3fechanical College, is my authority for saying t l iat  
u about 18 per cent dry food substaiices of the live weight is reckoned good keep for 
mature live stock.” 

It will be noticed thsbt these allowances are for dry substances only. In  an 
attempt to malie a coinparison between the food allowances for men aud cattle and 
fishes the liquid substances have pnrposely been omitted. This is impossible of 
calculation for the fishes. It will vary constantly with the character of the water, 
the soil over which i t  drains, and the  season of tho year. 1% may roughly be assumed 
that the sustaining eleiiieuts of the coffee, tea, milk, etc., eutering into the food of the 
warni-blooded’ aniiiials is replaced or coiiipeiisated for by the insect life present to a 
greater or less extent in or over most waters. 

A study of the foregoing table and quotatious giving the feeding methods follovred 
a t  the various fish-cultural establishnients shows that the average of‘ the food alIowaiice 
is 64 per cent of the weight of the trout. Last year I expressed the opinion that this 
allowance vas in excess of the requirements. This .judgment was possibly hasty, 
for it is to be noticed that in wery instance the amounts are for wet foods; that is, 
for liver: meat, curd, otc., in a more or less nioist coudition. The liiiiited data a t  iiiy 
comiiiaiid shows that 1 pound of liver contains 24 per cent of dry substaiice; 1 pound 
of horseflesh contains 23 per cent of dry substance, and 1 pound of curd contains 45 
per cent of dry substance. Froin tests I fin$ that 1 pound of liiush made from ship- 
stuff, or shorts, coiitains 25 per cent of dry substance. Hence we monld hare  as tlie 
average 2& per cent of dry substance gimn to fish :is against 14‘1ier cent allowed cattle 
and men not a t  work. Not oiily is i t  
contrary to analogy, bnt tlie experience of the Xeosho Statioii lias proven, to iiiy 
satisfaction a t  least, that i t  is in excess of all requirenieiits. I11 the year which gave 
us the highest degree of satisfaction tlie food’aliowance WLLS 3 per ceiit wet sub- 
stances, or 0.75 per cent dry substances. The trout a t  oiie year old in that season 
attained a length of G inches and a weight of 51.56 pounids per 1,000 fish. On page 
300 will be found the schedule of the food allomance for these fish during each mouth 
of the year reduced to a daily allowance per 1,000 fish. 

Prom 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 aniple 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 allornaiice of any or a11 substances 
will be fonnd to produce tlie desired result. As before intimated, the contrary will 
solnetiiiies happen. Mali could exist but a short time on 14 per cent of his weight on 
brea(l or meat alone. Not only this, but it has been pointed out that d l  food substaiices 
vary, in the quality of their constituents, with the soil and se:%sou. No matter horn 
1)erfect the premises and how careful the reasonitlg, safc lams of dietetics, for nian 
or fish, will be found to require a grelit degree 0; elasticity. 

Certain conditions are necessary to malie an artificial food geiieraliy acceptable. 
The supply must be convenient and ccrtaiu; tho cost must be sucli as iiot to entail 
too great an expenditure for the valne of the crop of fish; it sliould be a substance of 
easy and rapid preparation, and, above all, the chemical composition, or proportion 
of nitrogenous and nonuitrogenous constituents, shodd bo in accordance with the 
requirements of the fishes to be fed. I n  deteriiiiuing the food to be nsed at auy 
hatchery all of these factors must be considered in coiinection with the conditions of 

I tliiiik i t  will be adiiiitted that this is too much. 
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the local market. The one element of food which has iiiost generally been fomd to 
fill these coiiditions is liver. It was probably the most fortunate accident in the 
history of fish-culture that tlie 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 iu those days oiily the first three conditiolis were recognized, and 
the fourth mid most important condition, the proper combinatioii of the elements 
with a view to the reqairemeiits, mas not cousictereil by the fish-cnltorist. To-day, 
unfortunately, it is but slightly understood. I n  substantiation of tlie view of the 
value of liver the reader is referred to Prof. E. Tv0ltf"s table of percentage of nutritive 
substances used as fish food." Froin this table it appears that the c h h i c a l  compo. 
sition of liver (end hearts, lungs, aiid brains of oxen) more nearly approximates that 
of insects and their Iarvz than does any other article of animal substmice which has 
yet come iiito use. 

In  Niclilas7s Pond Culture the study of'the food for carp is detailed fiilly. Nick. 
Ins deduces the formula tliat- 

The most favorable proportion of nutritive substances in  carp food is Nh : Nfr : : 1 : 0.5 (or 0.6), 
and that  conseqneutly food containing a good deal of nitrogen is the best and imost profitable for carp. 
Tho most suitable articles for food, therefore, are blood, horseflesh, fish gueuo, c11rd8, meat dried and 
grouud fino, refuse from slnughterhonses, etc. dl1 these, k O l U e t W ,  reqicive t o  be ?rbixed wi tk  other uvtiolas 
of food containing less nitrogen, so us io vsstove tlie p~opevproport ioi t  of riittvilire siibstatteea. 011 the whole 
the food for tlie carp mill have t o  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 apply to tlie sluggish and slow-breathing carp, and that the 
main subject of this paper is the active and rapid-breathiug trout, the eiiiphasis will 
be apparent. The very largest proportion of the nonnitrogenous element8 of food 
required by the trout (and it will be very inucli in excess of that ueeded by the carp) 
is for the purpose of respiration. It is for this reason thht the otherwise excellent 
article of liver, when employed alone, has not proveii a perfect food for trout j audit  is 
partly from this reason that the Xeosho inethod of mixing a large proportion of non- 
nitrogenous substance with the liver has secured such satisfactory results. 

If tlie careless reader is inclined to  ask, Why is not a food well adapted to one 
kind of fish (carp) equally well suited to mother (trout)? 1 would remind him that 
whereas mau in the tropics needs bat the scautiest quantity of fats and oils the 
Zskimo requires 20 pouucls of auiuial food clni1y.t It would be a serious error to 
suppose that the food suited to carp is equally suited to trout, or that  the food 
adapted to trout living in a mean ternperature of 550 to G50 would be the best for tho 
same fish in a meau temperatare 300 lower, The very change iu the rate of respira- 
tion consequent on the change of temperature mould, if the feeding was to  be done 011 

the most eco~iomical and rational basis, entail a change i ~ i  the cliaracter of the food. 
A cousideration of these Picts led iiie some years ago to adopt EL mode of feeding trout 
wliicli has siiice becoiue known as tlie '' Neosho r n o t l ~ ~ t l . ~ '  The followirig description 
of the iiietliod of preparing the food aud feeding the fisli at the Neosho station may 
be of interest. 

*Die Teiohwirthschnft. 

t Second Voyage for the Discovery of the  Northwest Pausage (Sir Johu lloss). . 
From the Lehrbueh der Teiohmirthschaft, by Cml Niclclas. Uiiited 

States Fish Commission Report, 1884, p. 467. Translated from the German by Heriu:iu Jncolrson. 
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FISII FOOD AS PEEPhltEIl AND USED AT TI-IE NEOSHO STATION. 

The base of the food is composed of a iiiush made of “shorts,” or iiiill nliddlings. 
To this mush, according to tlie kind of fish to be fed, beef liver is added in varying 
proportions. Tlie inush, uiiniixed with liver, is fed to soiiie kinds of fish; mixed with 
livcr to others, and for soim kinds is not employed. For making the mush we use the 
best quality of shorts. Tlie poor quality will riot answer, because, like corii meal, the 
mush inndo from i t  is too readily soluble ‘in the water, dividing into finer particles 
than the fish  ill eat. To obviate this we have the miller mix from 5 to 10 per cent 
of poor flour with the shorts mheii it ‘Iruns poor.” For making the mush a large, 
25-gallon farm boiler is filled nearly full of clean water, which is brought to the 
boiling point. Shortg is theu added, about 1 gallon a t  a time, and thoroughly stirred 
in. Care is taken that the shorts does not become lumpy, but  has a cliaiice to.cook 
iii a11 even pasty iiiass, otherwise portions would be ram. After euoiigli shorts has 
been added to bring the mass to a tliick mush it is poured off into coiivenient-sized 
pails aiid allowed to cool. It has been found advantageous to allow the mush to set 
aiicl liarden thoroughly in the pails beforo using. To aid this process in the summer 
the pails are placed in the cold ruiiiiing mater in t h e  hatchiug troughs. When 
thoroughly set, well hardeiied, i t  is iiot so likely to too freely dissolve in the ponds. 

To each kettleful, of 25 gallons capacity, 30 pounds of shorts are used, producing 
1 G G  pounds of mush. To each kettle of mush, as it is being made, tliree to four pints 
of conimon salt is added. Whilst the shorts is beiug added to  the boiling water the 
mixture requires coiistant, vigorous stirring. For this purpose we use a wooden 
paddle with a handle 4 feet long. Forty-five riiiiiutes is usually sufficient time in  
which to  prepare such a quantity of mush. 

Four to five minutes will pre1)arl.e a 10-pound beef liver for our work (except when 
feeding young fry), by using a No. 22 iiieat cutter inade by the Enterprise Manufac- 
turing Company, of Third aud Dauphin streets, Philadelphia, Pa. These machiiies 
are provided with perfornted plates for regulating the size of the cut of meat. The 
perforntioris vary from one-sixteenth to three-oiglitlis of an inch, being ample range 
froin sinallest to largest fish, except for very young fry. Wlieii trout comiiience to 
feed the liver is ruii through the one-sixteenth iiicli pliite, niid afterwards is forced 
through a fine-mire screen. The scroeniiig of‘ the liver is kept up until tlie trout are 
large enough to swallow the particles of‘ lilent as they come from the machine. This 
period varies with tlie development of the fish, tlie safe period averaging about the 
third inoiith of feeding. 

The very youlig trout have iiever beeii sub&cted to the mush diet, though it is not 
doubted that tliey could bo iudnced to eat it, but they are started :md kept upon a 
pure beef-liver diet until they are thoPonghly t’rained to congrega,te for tlieir food. 
When the fry hare  beeu on beef liver for about two mollths we coInineiice to mix in a 
little mush, and gradually iricrcase the proilortion of mush (and quantity of food) until 
by the time they are six months old the mhsh and liver may be in equal proportions. 
After that  time tlie addition is made freely, SO tliat when the fish are yeerlings tl10 
liver may be reduced to a minimum. Exigencies have arisen making it desirable to 
economize on liver. At such times we have not hesitated to put tlie trout on a diet of 
pure mush. T h y  rise to the surface for this food, sometimes meet it in the air, aiid 
rarely or ever a l 1 0 ~  a particle to reach the bottom. That the Gsh produced by this 
diet aro normal and healthy is beyond all question, slid if evidence is wanted It  is to 
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During May ................ 
June 1 to 7 .................. 
JUUU 8 to 14.. ............... 
June15to21 ................ 
Jnue 23 to 28.. .............. 
June 20 to JO ................ 
July 1 to 5 .................. 
Juli 6 to 12 ................. 
July 13 to 15 ................ 
Jufv 20 t o  26 ................ 

be fouud in the fact that their progenitors, spawning thein at  2 years old, were raised 
on tlie same diet. As yearlings these fish averaged G inches long and 51.SR pounds 
to the 1,000 fish. 

The adaptability of the stoinach of the trout for various foods was tested by the 
following experiment which I conducted a t  Neosho in 1S92 On August 9, 1892, 
12,000 healthy trout fry, which had np to that time received the same general treat- 
ment and allowance of food as me usually give, were deprived of all animal or flesh 
food. Prom that time until they mere shipped, in Febriiary, 1893, not an ounce of 
animal food was given them, and i t  is certain that the natural aniinal food which they 
might have obtained was the very least. A t  the elid of the year they averaged 4 
inches in length, and a11 average 1,000 weighed 27.5 pounds. The fish were normal and 
healthy, and thong11 nnder the average for Neosho, they were above tlie average of a t  
least two Americtin establishments. 

The results to be obtained by this method are iiitiinated above aud 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 shows the allowance per 1,000 
fish froin May 1 (about the average time when fry are liberated as such) to December 
31.' I might state that 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 allowntice of food ,  in  poritii78, pel' 1,000 rainbow trotit ( ~ T e o 8 8 0  t~icfhotl andpl'actice). 

. 07  1 

.IO 

. 12  1 
,151 
.17 
.?I) 
.2O 
.?2 
. 2 5  
.27 

I Julb 27 to 31 ............... ./ 30 I 
Au"& 1 to 3; .............. 
SO %ember 1 to 30.. 
Ocllober 1 to 31..  
November 1 to 30.. ......... 
December 1 to 31.. .......... 

......... 
............ 

I I I 

.30 
.40 
. 48  . GO 
. O R  . 80 
.80 
.88 
1.00 

1.20 
1.20 
1.40  
1. (io 
1. 80 
2.00 

1. oe 

Calculations from the above table show that the food for 1,000 rainbow trout from 
May 1 to December 31 (discarding fractions in tlic totnls) amounts to 75 pounds 
of liver aut1 300 pounds of mush, costing in the aggregate $4.50. The production 
for th i s  expenditure averages 50 pounds of trout. The vadue of this product varies 
with the market, aut1 is impossible of 'calculation for any specified period. 

In a short article in the United States Fish Coinmission Bulletin for 1894, pp. 7 1  
arid 72, may be found some iidditional notes on the feeding and rate of grontli of 
wont in their second year a t  Neosho. By reference to this article i t  mill be seen that 
1,500 13-months-old rainbow trout made the remarlzsble gain of 241 per cent of their 
weight iii riiuety days a t  an expenditure of 5 cents for food for each pound of trout 
gained. At the elid of sixteen months these fish mere a t  the best marketable weight, 
about one-third of one pouiid, secured a t  a cost, for food, of about 74 cents per pound 
of fish. This very rapid development of the trout'during tlie latter three inonths is 
not peculiar to Neosho. Sefior ChAeari states that t he  rainbow trout in Mexico attain 
8 weight of 160 pounds per 1,000 yearlings ( ! ), and that their development in the 
latter part of the year is very rapid." 
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The trout reared a t  the three hatcheries where the Neosho method of feeding is 
followed, namely, Neosho, Mo., Wytheville, Va., and 3lammoth Spring, Ark., are uot 
surpassed by any in the United States or in Europe. Oiily a t  the Mexican hatcheries, 
where the cheap labor and peculiar conditions enable them to collect and supply the 
natural food in suacient quantities, are larger trout grown in the same period of time. 
I n  1893 tlie inotliod was adopted by Mr. P. N. Clark, superintendeiit of the Michigan 
stations of the U. S. Fish Cornmission. 

Stubborn as are the facts which have been presented, the mixed diet for trout hiis 
been covertly attacked on the ground that, trout, from the nature of their teeth, are 
carnivorous, and tlint it is contriiry to nature to supply the doiiiesticated trout with 
other than a purely flesh diet. If our knowledge of delitition ever reaches any degree 
of exactness it will shorn exceptions to tlie general law which mill refute such idle 
talk. It is a fact well known to all careful observers t h a t  

All of them seem to be fond of mulberries 
and clderberries. Chubs, porch, eels: cats, carp (suclrers) eat all groins nud the moa1 thoreof, whether 
whole or grouud. I bolievo that all of the rodentie are et times flesh-eaters. Jlerbivora often eat 
flesh. In the case of fi8hes which scarcely chew, 
the dentition does not impede a change from ouo sort of dict to another. The liucs which separate 
between flesh-eaters and vegctablc-fecdors are scarcely 80 hnrd and fast as are gciierally thought.-{Dr. 
hi. G.  Ellzey, ex-commissioner of fisheries of Virginia.) 

The dentition argument agaiust t,lie mixed diet for domestirated trout is as 
reasonable as tlist of the so-called school of vegetariaiis, who declare that because our 
teeth resemble those of the vegetable-feeding apes more than niiy other animals our 
lnost appropriate food is the fruits of the earth. I have before stated that tlie trout 
we feed in our ponds are domesticated animals; that tlie jackal and the wolf are 
carnivorous, but the domesticated dog sickens and dies wheu restricted to the only 
food acceptable to his aiicient progenitors. It is strange and uuacconiitable that the 
average fish-culturist will persist in basing all his arguments for the detorrnination of 
the food for fishes under domestication upon the known habits and preferences of the 
fish in a wild or natural state. All data relating to the habits and food of fishes in 
nature are of the 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 a t  thc twentieth meeting of the Ainericaii Fish- 
eries Society (Washingtoil, D. U., May, 1891) a paper on The Teeth of Pislies as a 
Guicle to tlieir good Habits. I n  the closing portion of this paper he says: 

T ~ u R ,  by observing tho charactor and position O f  tho teoth of f i s h  we have a sure and curtain 
inclicatiou of the character of their food, that is, of their priucipal arid natural foocL Of course, 
there mill be exceptions, but they only prow tho rule. An herbivorous fish will occasiona~~y swallow 
animal food, while a carnivorous fish will sometimes swallow vegetable matter. * * * ~ l l e y  should 
be judged, however, by what they feed on mostly and habitually when tiituated so that they can 
ercrcise their choice in the matter, for change of environmclit inay iuvolve a change of diet. 

The last seutence of this quotation strikes the lreyiiote of a mixed diet for trout 
under doinestication. Dr. Hellshall would have come uearer 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. 

I n  Forest and Stream for November lS, 1593, over the signature of Mr. A. N. 
Cheney, is the following statement: 

All our common fresh-mater fishes cat vegetable matter. 

Horses, mules, and cattle eat dry fitill-scrap freely. 

. 
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One of oiir bost-knomu fish-ciiltorists told me of’ his esperieuce ill rearing trout for market on 
IIe said he hauled his liver, cto., to  the poud iu  a Lwo-horse wagon, mid carried tho mammal food. 

tront to riinrket in a basket oil Lis arm. 

It is very possible that this misguided brother mas OIIC of the best-1iuow-11 fish- 
cultnrists, but i t  is certaiu tliat he  was not one of the lrno:ving, for, while he mas  
employing two-horse wagon loads of liver to  produce basketfuls of trout, other fish- 
cultnrists were rearing them on a iriised diet of liver sud mush for 8 cents and 10 
cents a pound. 

On page 49 of Seth Green’s Trout Culture is the statement that ( ( t rou t  are car- 
nivorous, :~ud mill not e:zt vegetables of any kind that \re have erer tried.:’ This 
stateinent, in esactly the smie lmgnsge, is repeated itiiic years :Lfterw:trcls on page 
80 of Fish Hatching aiicl Fish Catcliiiig, published in 1ST9 by  Mr. Green slid Mr. 
Roosevelt, coinmissioner of fisheries of Sew Yo~lr. Mi,. Green’s eff‘orts in this direc- 
tion could not 1i:~vc been very estendccl. The trout st Xeoslio are very fond of 
crackers (stale oyster crackers), and I have frequetitIy given the fry s treat of‘ boiled 
potatoes, forced through a m:islier ( C .  F. Henis pateiit, which I regard as superior to 
Sir Jaines Maitland’s feeding spoon), boiled rice, pease, : I U ~  beans. 

Tliere is a ststeiiieiit in Xr. Greeii’s first book (1870) touching the matter of feecl- 
ing wliieli takes almost the forin of prophecy. On page 47 lie says : 

Trout can be bred to  :~ny  color liy feeding nnd t h o  iiso of propor 1>01id~, aud we belicvo that  in tho 
future they mill be bred t o  color, shape, flavor, etc., with :LS niiicli iiicety nncl certainty :is tlie cattle 
fancier breeds his aiiim:ils. 

At the Vivero hatchery, JIesico, the food consists 1;wgely of Guwwmms,  which 
ere there to be had oiily iu a miry imrsh. Tliese imprcgn~~te the trout with R peculiar 
muddy or ntersliy taste. To obviate this trouble the shrimp food is suspended some 
two inonths before tlie itiarketing of the fish, and nuhireg and ginger is added to tlie 
other articles of food for the purpose of imparting an aroma or flavor to the flesh of 
tlie trout. If the Ainerican palate ob,jects to the combined flnvor of niitineg and trout 
there is reason to beliave that the ol?jectioneble article might be replaced by some 
other fl:ivor iuoi-e acceptable, It is the writer’s opinioii tlmt such a condition as 
prophesied by Mr. Green caii not- be induced by the use of a iiiainiiial diet solely; but 
Seiior Chhzari has cleiuonstr:btecl the possibility of ihvoring the trout flesh by mixing 
vegetable with animal matter. 

Shonld i t  be iirged that trout raised on :I mixed diet atid intencled for stocking 
streams ~ ~ ~ l d ,  when liberated, by reason of a perverted riatiire aucl taste, be uufitted 
for natural food, I imy answer by referring to the diSliculty of retaiuing fowls wliicli 
have been liatchecl from eggs talren from wild nests. I n  iiifancy they liwc, thrive, :md 
fatten 011 the farm grains mid Iritcheii scraps of bread and meat. Ono fine day they 
leave for the moods or moors. Is i t  reasonable to suppose that they die for waiit of 
tltediet which served them so well in.infancy ? The process of reversion from doines- 
tication to iisture is a~ways easier than the ehangc from naturi  to clomesticntioti. 

Little as is kuown of‘ tlie correct rations : I U ~  best food for fishes uucler domesti- 
cation, there is less known (and from the nature of things it will be more difficult t o  
determine) of the very important and high-power factors of imge and space in deter- 
milling the clevelopineiit aiicl .rate of growth of fishes. It is well known to every 
culturist of experieiice tliat these are factors which should not be disregarded, end if 
disregarded neither estrn feeding nor additional mater supply mill conipenaato for 
the leclring elements. A t  first, range arid space may seein to involre natural food, 

. 
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and it must be admitted that to  soiue extent this is so. But it is linomn that in pools 
where the natural food is necessarily of a miniiii~un quantity (for if the pool is a t  all 
well stocked it can only be that introduced in nlmost microscopic Imrticles by the 
inflowing mater) a given number of trout woulcl be outstripped in growth by half the 
nuuiber 011 the same rations per thousand fish. This lies been ascribed to exercise, 
freedom of movement, 8 larger quantity of oxygen per fish, and various other c;iuses. 

Other things being equal, it is certain tbet the temperature of the water and t l ~ o  
proportion of the pond or pool subject to renewal each ininiitc, or hour, mill be fouiicl 
controlling factors of no sinal1 coiisequonce. Of course, these elements may be, :tnd 
soiiietimes are, disregarded to the point of asphyxiation, but tliey are here mentioned 
ouly as they influence development :tnd growth. It seeuis certain that trout raised in 
a high temperatme grow more rapidly than tlioso living in colder wnters, and i t  is 
more than probable that where the current is very sr i f t  too iunch alirneiit is demanded 
in the mork of living. It is true that in the natural home of the trout niany fine fish 
are caixght in tlie swiftest waters. Because primarily they are fine fish they are able 
to starid tho exertion mil stmiii of living in this swift water; :md so, being iu position 
to catch and cujoy the tLbu11ditncO of natnral food which the current n-ashes down from 
the sources of tho stream, they become the finer. Again I would warn the reader nut 
to confound domesticated trout in pools with mild trout in uiouutnin streams. Mr. 
Livingston Stone lays stress on cold, sunless water and close coiifinernent as dmarfing 
iufluences on trout, and urges the desirability of an ahndance of v a r n i  water, range, 
and plenty of space in growiJig large trout. 

The following notes on the f'c.ccliiig of other species of fish at  Neosho may be of 
interest : 

Blrrck Buss.-The black bass (ilf iwoptents  saZmoi(7m) decline a vegetable diet in 
any form, aiid c ~ i i  not be made to eat it. When mnsli IS soinetiiues mixed with a 
consicleinble q~iantity of liver they will take it in the moiith, but quickly spit it out. 
The same results'hnve attended frequent triills with craclcers, bakcrs' bread, aiid clog 
biscuit. They seein averse to vegetable diet, no matter how well disguised with i I  

niisture of meat. I have been unable to iiitluce tliein to tske artificial food except 
liver, aiid i t  innst be fresh sur1 sweet. Of' coiirse, minnows or other fisl; liam not been 
tried, the effort being to  overconic their natural inclin~zt-ion to eat fish. When tho 
liver, as i t  mill occasionnlly in summer, becoiiies tho least bit tainted tshe bass refuse 
it, Soinetiiues they decline ererything. This ~)nculiarity of' the bass is well linowii to 
anglers. 4 I n  the Neoslio ponds tlie bass rarely eat on nasty, raw ditys, but on pretty, 
clear chys they follow one around tho pond, seeniiug to beg for foocl. The food of the 
young bass was discussed hi my paper, The Propagation of the Blncli Bass in Ponds. t 

T l ~ c  Bock Bass (Anhbloplites q?x%tr.is).--In the first cif'orts a t  Neoslio to feed 
these fish a small quantity of liver was daily put ill their 11011~1, but it is doubtful if 
they ever swallowed any of it. Sofiietimes they mould pngn:iciously dart ont and 
take a small piece in the mouth, to im~nediatcly spit it out. Foriiierly every few days 
a small quantity of liver was put in  their pond to assist in breeding tho insect life 
which fiiriiishes the largest and most acceptable part of their food. For t w o  years 
past no artificial food has been expended on the rock bass. Tlieir pond, of only 9,000 
square feet mater surface, is well planted with Potumoptoi t .  aiid Efodea,  on which tho 
smaller crustacea breed in such quantities as to support from 10,000 to 18,000 rock 

~ ______.I-- -- -- - -- 
* Ijoolc of tho Ulsolr URW, James A, Hensholl, p. 360. t U. S. 5'. C .  Bulletin, 1893, pp. 229-236, 



304 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

bass each year without the introduction of any otlier food. Apart from any consid- 
eration of the value of these fish, they are the cheapest boarders a t  the hatchery. 

The Channel Cutyh’slb eat the mush greedily. During the fall, winter, and. early 
spring they were dormant, and did iiot come for tlieir food. Such as mas offered them 
during this period sank to the bottom and rernaiued unnoticed. A t  other times of 
the year they rose to the surface and ate the  mush ravenously, reinillding one of pigs. 
They are, as is well known among anglers, v ery fonci of liver, it being 8 favorite bait 
for them among tlie negro fishermen of tlie South. Very rarely we mixed a small 
amoiult of liver with their mush *. 

The Carp and i t s  Allies.-The food for these fishes has received such excellent treat. 
ment at the hands of Mr. Carl Nicklas that the reader is referred to the translation 
of his Pond Culture, to be found in the Report of the U. S. Corninissioner of Fish and 
Pislieries for 1884. But I would state that i u  ponds not overstocked I have never 
found it necessai*y to employ auy 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 weight in the sliortest tiwe. 

NATURAL FOOD. 

The artificial propagation of natural food for fishes reared artificially has received 
the serious consideration of Europeaiz fish-culturists, and several of them claim to 
have reeclied the solution of the problom and to be ~iow reariug natural food in any 
desired quantities a t  a not extravagant cost. Foreiiiost among these was M. Lugriu, 
of France, a description of whose secret process may be found iu the freqiicntly 
quoted article published in the Bulletin of the U. S. Fish Commission for 1SSi .  The 
hope was held oot last year, in the meeting of the American Fisheries Society, that 
the French Goverurueut contemplated purchasing the secret of M. Lugrin and throwing 
it open t o  the public use. 

Mr. Thomas Andrews, of England, also has for some time pafit been engaged in 
rearing natural food, but, from wy understanding of his letters, his process seems to 
consist iu allowing the uatural food, principally Gumnarus and Linaiamcn, t o  multiply 
naturally in reserve ponds and transfer the surplus to the ponds contaiuing fish. 

Tlie method of Mr. C .  G. Atkius, of tlie U. S .  Fish Commission, can scarcely bo 
called, in the strict sense of the term, artificial propagation of natural fo0d.t I take 
it that maggots are in uo sense natural food for SalmonidiE, aiid I think that the 
method, because of its extreme malodorousness, will never be accept:ible to the 
atteudant or the coiumunity in wliiuli the work is conducted. 

Sefior Chhzari, of Mexico, uses natural food in considerable quantities, which, by 
reason of peculiar euvironinents and cheap labor, he is able to collect at the low cost 
of 24 and 3 cents per pound. I understand that he neither breeds the insects after 
the style of M. Lugrin nor uses reserve ponds after that of Mr. Rndrews, but relies on 
neighboring S\TnInps as a base of supply. The local tcclinical name of the Mexican 
food is (6 iuosquitte,” and in answer to my inquiries Seiior ChAzari wrote as follows: 

It is a kind of aquatic insect, being prodnced in large quantities in our lakes pertaining to this 
district, espocially in that of Feroooo, sud  froln which coiisidcrable qiiantities :~ro collected every gear, 
mired with 1arv;e and other aqixitic insects. It iu utilieod extensively as a food for siiigiiig birds. Is 
is Q species ofCoriza, the Corizafcntorata. It is veryrich in“azoid ” principles (118 are alniost all insects), 
and even more than others, and therefore is considered ai1 excellent food for fish. I have preferred it, 
~ _ _ _ _ _ _ _ - - _ _  -____.____ --- 

* U. S. Fitill Conixiiission Bulletin, 1883, p. 419 ; 1884, 11.321 ; sud 1886, p. 137. 
t Bulletin of the U. 8. Fish Colniuission, 1893, pi), 231 et seq. 
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in view of these highly estimable qualities, and because i t  cau bo given to trout without any meohau- 
ical preparation, even to the smallest. Some 20,000 or 30,000 pounds a year are collected. * * * Its 
only defect is that it  keeps but for a short time. It rots, and is devoured rapidly by other insects 
developed in it. 

In  the same letter it is stated that rainbow trout a t  1 year old, fed on Corixu, 
attain a weight of’ 160 pounds per 1,000 fish. I know of no other place where 
attention is given to the Corixa except the Feosho 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 calledattention to the methods of the Austrian, Carl 
Elder von Scheidlin, who says: * “I, by following further on the lines of the French- 
man, Lugrin, have solved ” the question of proper food, 6‘ and have tested the solution 
as good, cheap, and practically feasible.” Mr. von Scheidlin has proposed, through 
Mr. Oheney, to make over his method of rearing natural food for us0 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 fish-culturist, but is the result of investigations and 
experiments conducted by Dr. W. Kochs, of the University of Bonn, on the Artificial 
Propagation of Minute Crustaceaim 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 culturist, 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 ine of 
the value of the hint given by Dr. Eochs of the fondness exhibited by Gamnaarus for 
dry brushwood, and I might state that the same seems true of a11 woods iu which 
decay has commenced; Corixa in particular seems to frequent half-rotted logs lying in 
warm, shallow water, though I believe Bammarus prefers clean running streams. I 
have found it most abundant in water of a temperature not unpleimiit for drinking. 

Translations of portions of reports by M. Chabot-Rarlen on the fish-cultural 
operations of MM. Durand, Binder, DesprBs, and otlier cultiirists of France are sub- 
mitted on pp. 309-311. I would invite attention particularly to M. Durand’s method 
of propagating the CycEops, and I am prepamred, from my own observations, to unquali- 
fiedly indorse his remarks as to the value of Potamogeton and Nastwrtiunt as a shelter 
for the siiialler crustacea. 

As before intimated, little or no systematic attention, except on an 8Xperil1lental 
scale, has been given this subject by American fish-culturists; the only approach to 
the European method of 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 nature1 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 you 
need to produce the best results. A comparison of the values of different foods as 
determined by chemical analysis and as exhibited on page 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.mil1 do the work why burden the system with 
the useless 9 pounds t 

e 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, Univ:rsi(y of Bonn. 

Within the l imt  twcnty years fish-culturists have become more and morc convinced that  the 
knowledge and dissemination of minute crustaceans and othcr lowcr animals inhabiting fresh water 
are of the greatcut benefit to fishing. The growth of the young brood and the faculty of the full- 
grown fish to increase undcr favorable conditions are in  the first instance regulated by the facility of 
obtaining good food, and this regularly and abundantly. Emil Weeger de l inmd an interesting lecture 
on this subject at the International Agricultural and Forestry Congress a t  Vienna in 1890, which 
was later published with illustrations showing ‘ I  strongly magnified representations of Revers1 species 
of crnstaceans frequently found in the waters of central Europe and insects belonging to  the family 
of gnats, May flies, and dayflies, all serving as food for fishes.” 

A t  the close of this lecture Victor Burda, fish-culturist of Biclitz, spoke on the same subject 
and added, relative to  the propagation of fish in largeponds, that  these sniall infusoria were not only 
of the greatcst iniportance for salmon-breeding, as stated by Weeger, but also for carp-breeding; i t  
was a subjcct which would dcmand the greatcst attcntion arnoug experts, bncause i t  was known ever 
since tho well-known expert, Director Lusta, had lifted the veil behind which tho qucstion of the  
nutrition of the carp had been screened for so loug a time, that  the principal food of the carps, like 
that  of the salmon, not only in its carliest stage, but  also later, consists of animal life, and he asks 
why the artificial breeding methods of the water fauna, as suggested by Wecger, should not be 
adopted. 

Mr. Burdil then continues and points out some measures by which the propagator might exert e 
beneficial inffuencc upon the growth of this minute water fauna. Starting from the idea, and this  
idea is correct, that  the minute crustaceans l i re  on infusoria, and that  these infusoria again thrive on 
plants in the process of decomposition and on animal life, he endeavors t o  supply the ponds with the 
necessary and appropriate food. 

‘ I  The decomposed substance servin tw food for the infusoria accumulates on tho bottom of the  
pond, awl is also mechanically distribute$ in the water, givingit a muddy appearance. The substance 
distributedin the water partly originates on the  bottom, partly enters the pond with the new influx, 
in which case i t  comes from the 8011, near by or far off, according to  the condition of land or water. 
The more luxuriant and the more fertile the land thericher 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, bu t  i t  is also a fact that this acquisition to  the pond is gained at t h e  
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 t h e  
brook, from there flow into the rivers, and then into the ocean, and so would become lost. if they 
were not collected jn the ponds and subseqnentiy absorbed by the fishes. But a correct pond 
propagation must not depend on circumstances; just  as a certain quantity and quality of maunre 
must each year be supplied to  the field t o  produce fair crops, so the same action must be taken in 
regard to  the fish ponds. Dr. Kochs tried for e year to  catch the crastacean~ described on Wecger’s 
plates and to  breed them in glass vessels holding from 8 to  10 liters (1 liter is equal t o  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 Wintcrschlick, he found tha t  dung particlcs had been washed into the 
puddle from ai1 adjoining sloping orchard, where numerous duiig heaps were found. The consequence 
was i~ luxurious vegetation and numerous crustaceans in  this puddle, while in many other adjacent 
puddles hardly anything living could be detected. 

It is noL essential to  catch a great number, because they increase wonderfully. To o!tain those 
speeics in a perfect condition, which collect between the water plants, he used a pear-shaped pipette 
holding 1 liter, having a long and stroDg, but  narrow, neck, and on the other end, in  the pear, an 
apcrture 1 centinietcr wide. When, closing the narrow neck and placing tho pear end of the vessclin 
the water, the stopper is suddeiily removed, the water will rush into the vcssel, carrying with it the 
sniall infusoria. It is not possible to  catch nearly as many with mull netting, besides the latter is 
unserviceable between the water plants, and i t  is difficult to  separatc the infusoria from it. 

Dr. Kochs has prepared since Junc, 1891, a number of glass vessels as aquaria, in  each of which he 
placed all kinds of crustaceans. Some he kept a t  his private residence in  the open air and during t h e  

He says: 

* Translatcd by H. H. Gerdes from Hiologisches Centralblatt, Band XII, pp. 599-606. 
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winter in  a warmroom; others he kcpt in  the Pharmacological Institutein a room not heated, but not 
exposed to  frost; others, again, since Jauuary, a t  the Physiological Laboratory for Animals a t  the 
Academy of Toppelsdorf, near Bonn, in a room exposed to all atmospheric changes. One set of the 
aqiiaria mas prepared as called for by Weegcr; that  ie, 10 cubic centimeters of garden soil Tcre 
placed on the bottom and soaked with liquid manure; on this was placed mud from tho puddles 
containiug crustaceans, and on this, again, dry leaves of hazelnut ani1 willow trces. The aquarium was 
then filled up with mcttcr. Some filiform algio, JVoZfla, and other small water plants had entered into 
the aquarium with the mud. In  the course of two week6 therc developed i n  all the aquaria minute 
crustaceans (shell insects, flea lobsters, water mnltipedcs, infusoria, green alga), a felted mass of 
filiform alga, and a thick cover of Wolfla. The warmer the  aquarium the quicker and bettor mas the 
development, but  the plant life seemed to  prosper better than the animal life. I3y catching these 
small crustaceans in proper pipettee i t  was shown that  the quantity in tho aquprium RTIS less than in  
running water. 

Subsequent experiments proved that  tho majority of the crustacea were very easily affected by 
even the smallest quantity of ammonia, sulphureted hydrogen, or free acids, as also stated by Weegcr. 
It i s  clear that  only the most fworable conditions for the dcvclopment of the crustacea in the aquaria 
preparcd according to  Weeger arc mentioned. Then comes a period, which passer, qnickly, dovelop. 
ing a good deal of this animal life. Dr. ISochs tried to accelerate the increase by throwiug in small 
pieces of meat or dung, somctimcs with more or less succcss, and to raise larger individuals, having 
the most succees with the water multipedes. 

These experiments soon convinced him that water in  which the crustacea grow well and increase 
was too unclean for most fishes; moreovcr, the crustacea require warm and more or less stagnant 
water, and can, therefore, only be raised in shallow puddles exposed to  the sun and containing many 
water plants, whoreby it is clearly shown that  the propagation of infusoria for fish food must bo 
entirely separated from the breediug o f  fishes. When attempting to  breed both in the same vessel, 
either the water fauna prosper and in t h a t  ease the  fishes can not live, or  vicc versa. He asccrtained, 
also, through special cxperimcnts, that  the minute crustacea could hardly live in water most favorable 
for the growth of microscopic plant life. 

MixingO.1 liter of nitrate of ammonia, 0.1 liter of biphosphate of potash, a n d a  minute quantity 
of iron with the strongly calciferous water from the city hydrant in Bonn, and adding a small 
number of water plants, the water will soon turn strongly green and turbid a t  a temperature of 
from 100 to  120 C. (50° to  5 4 O  I!’.), aud becomes slimy on account of the alga. Daphnia and Cpprie 
will hardly grow therein. 

His aim to first produce, in the propcr manner, large quantities of greenish water rich in plant  
life for the sustenance of tho crustacea proved a failure. Still i t  is trim that  many crustacea live 
on microscopic plants, but the most favorable condition of life does not tally with that  of the plants. 

The crustacea are onlygood in  transparent and clear mater; all the fine aquaria tested for year8 
contained largo water plants, but also always clear water. 

Later bo experimented as follows : 
To make the method to breed crustacea artjficiallr practicable and feasible the material needed 

must be easily accessible and cheap. If the breeding is done in special reccptacles (reservoirs) it  must 
be donc in  such a way that  i t  will be easy 60 get the infusoria clean when fed to tho fishes. The fol- 
lowing experimeut led him to a procedure which in his opiuiou will prove successful : Taking t.Wo glas~ 
vesscls each containing 10 litcrs of water (21.13 pints) and adding 100 grams (3.53 ounces avoirdupois) 
of fresh cow manure without StraW iU  Such 0 way that  in  One V~SSCl this nlanure is cvenly distributed, 
while in the other thcsc 100 grams of manure are plSCOd in glass cup and covered by wire netting, 
i t  will soon be observed, especially Where the  tolnperature is Warm, that  a strong docompositioii takes 
placc in the first-mentioned vessel, a thick Scum of bacteria is formed, tho liquid turns light-brown 
and smells strongly of musk and ammonia. C Y P V ~ S  m d  Daphnia may lire, and cven increase, in this 
bad-smclliiig liquid, if the temperat)ure is not too high, and under tho described conditions. On the  
other hand, therc is hardlr any smcll in  the S C C O ~ ~  ~ e 8 ~ 0 1 ,  whcrc the manure is inclosed in tho cup. 
The gases forming in the manure raise the cup, bottom lIptVal’d, to the surface of the water, mhich.is 
soon covered with a scum consisting of numerous bacterh and infusoria, The outer side of the wall 
of this cup, and also the bottom of the  large vcssel, is soon covercil mitha whiteslime, olso consisting 
of bacteria and infusoria. After sornc tixno 0111~ organisms arc developed containing chlorophyl 
(green coloring niatter of leaves or plants) in  largc quantities. Daphniu, Q p & ,  c?/c~Ops,  and many 
other crustacea grow finely in snch a vessel. The wire netting which prevents the cow manure from 
miring with the water i s  thickly covered with minute crustacea searching for food. AR tho water 
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remains nearly clear, i t  is somewhat easy to catch the animals, and one may so become convinced of 
the phenomenal increase. 

Under the influence of water and warmth a vast development takes place of those numerous 
microorganisms contained in  the cow manure which absorb the undigested 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 carp or goldfishes a gradual 
transformation of cow dung into fish is accomplished, almost without the  help of plants. 

The Gaamarus pulex has lately frequently been found iu large quantities between old bricks aud 
half-rotten brush wood in  the Endenich Brook, near Bonn, without any cella containing chlorophyl 
having been foundin the water or mud. The water of the brook mas middy, because i t  contained the 
waste and drainage of several adjoining villages. This relatively large orlistacean grows splendidly 
in  an aquarium prepared with cow clung, as previously described, if a littlc dry brush wood is added. 

Practically, it mill be casy to  produce this transformation of cow dung into fish, subject to  local 
conditions. The most advanttgeous way would seem to be to dig ditches along the banks of the pond 
about 1 meter wide and 25 ceutimeters deep (about 40 inches by 10 inches) connected with the  pond 
by numerous narrow cuts. Perforotedboxes or flower pots filled with cow dung are then placed in  
theso ditches and protected from the rags of the sun. When this shallow water is warmed by the  sun 
a great quantity of infusoria ancl 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, thUH enlarging the area for the breeding of the crustacea and forming a feeding-place for the 
Soung 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, 
especially Wolfla, must be prevented, because i t  absorbs too much nourishment from the water; that  
is, the nourishment is collected in the plant in such a shape tha t  it is  unserviceable for the purposes 
of fish propagation." 

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 develop better andmore 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 peculiar process. Dr. Kochs exposed the mud of several 
aquaria in  ai1 open box to the siiii, to  rain, aud t o  frost by keeping it in  the gutter of the  roof of hie 
residence. By putting samples i n  glass ressels filled with boiled hydraut water ant1 placing them in 
a warm room, there developed within three weeks C y p b ,  Daphnia, and microscopic wheel animalculsa, 
especially Hydat ina senfa and infusoria. It ig certain that  the eggs had several times beeu exposed 
to-10@ e. (140 E'.). At the end of May several samples of the same, now air-drieamud, were put into 
water previously boiled, and in  two weeks numerous crustacea had agoin developed. By drying a 
large quantity of egg-containing mud in the fall, the  proper food may easily bo bred in the spring and 
summer. 

It must here be stated that  the eggs will not stand a drying over sulphuric or anhydric phosphoric 
acid. When tha t  is done they all die, as has often been observed. This is montioned because i t  ia 
frequently asserted that  the eggsof the lower animals maylive for one or more years in  the  thoroughly 
dried mud puddles. Even mud, cleft and disrupted by the action of the sun, still contains sejoral 
parts of water. A total drying up of the cggs, therefore, does not take place i n  nnturo. 

Dr. Kochs made special experiments with the Hclizponmtia, 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; moreovcr, as 
soon as a dry crust has been formed around it, i t  loscs the moisture only in  artificially dried air, but  
it dies before W1 the moisture is absorbed. The poisonous substances forming at the bottom of the  
ponds by a slow decomposition of organic substances a t  such times of the year when there is no frost 
are destroyed bytho plant life. Theseinfusoria, and also the eggs of thelower animals, are frequently 
threatened by an accumulation of those poisonous substances during snoh 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 easily 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 B ainst allowing a luxuriant 
growthof water plants in the onds has reference to his method of ( (  transforming cow dung into fish 
without the help of plants." 8rdinnrily-that is to  say, naturally-the vie or fortilizing strength of the 
manure would go to  making & luxuriaut growth of plant life, which in  turn would be converted into 
the  low forms of animal life exhibited in the infusoria and orustaoea. 
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REPORT BY M. CHABOT-KARLEN ON THE FISH-CULTURAL OPERATIONS OF M. DURAND, 
AT THE SCHOOL OF AGRICULTURE AT BEAUNE.* 

The author states that  fish-cultural operations were commenced at the School of Agriculture 
and Viticulture of IJeauue in 1886-87, near the Bouzaize, one of the affluents of the SaOne; that  thore 
were at the time no trout in  the vicinity or in the neighboring rivers, and tbat  i t  was nccessary to 
buy eggs. The first year 12,000 fry mere obtained, which were divided into three lots. Two lots of 
3,000 each were planted in the Ouche and Muzin: the rest were liberated in the Bouzaize or hold in 
contiuement near the shore and fed 011 Cyclops and afterwards ou Gammarue. The second year 17,000 
fry were obtained; the two rivers above named received 6,000, the Vouge but 1,000; 500 werc planted 
in the Love, a n d  the rest put  into the Bouzaize, a part a t  liberty and a par t  in confinement. A t  t81ie 
present time 18,000 fry are ready to  be distributed. In  three seasons 47,000 fry havc beeu turned out. 

In  the Ouche, in which the trout were previously unknown, i t  is now possible to  take them 
weighing 400 grams (about 14 ounces), those that  were put in  first being 23 months old. M. Brossard, 
director of bridges and roads at Bligny-sur-Ouche, says that  numbers of them of this weight can be 
seen in the upper parts of the stream. As to those 1 year old, they have attained a weight of 100 grams 
(about 3) ouuces). Morcover, natural reproduction will commence next soasou, and the conditions in 
this river are so favorable that  its stocking by  this method is assured, as the fish will be in  condition 
t o  spawn i n  Decembcr, 1889. In the Muzin the  same results would have been obtainedhad i t  not been 
for poaching. Nevertheless, in spite of this and of the devires of every kind that  were employed by 
the mills along the stream, the trout reappeared in  the Muzin. 

More or less similar results were obtained in the Bouzaize. Rearcd in captivity in receptacles 
abundantly provided with aquatic plauts, Potantogeton and cress, and fed with Cyclops and aquatic 
larva of every kind at firNt, and then with Gantmnrtcs, thc trout gained in  a year an average of 604 
grams (about 2 ounces). At this age they were not able to  cope with the large pike that  infested 
the mill course a t  the head of the river; this WUE emptied and the larger oucs taken out, only those 
of the size of the young trout being permitted to remain. NOW, at the ago of 23 months, a great 
number of the trout weigh more than SO0 grams (about 104 ouuces). The following are the weights 
of some takcn in the river: First, 365 grams; second, 360 grams; third, 280 grams; average weight, 
335 grams (about 114 ounces). So that  in a year their weight increased from 601 t o  335 grams, a gain 
of 2744 grams in  twelve months. Natural reproduction may be expected to  commence in this river 
from December, 1889. 

Thereport also contains observations on the Cyclops (which are preseuted with a view to furnish- 
ing the basis of a method for the  rearing of these), the Daphnia, and the Cgpvis, with eome remarks 
QU the  monstrosities found with the eggs of the trout and LL statement of prices obtained for trout. 

The Gyolops possesses an extraordinary fecundity, and reproduces at ii temperature of from 80 t o  
103 C. (460 to  50- F. about). In winter they seek the bottom and hibernate in  son18 sort,, but  on 
oapturing them and placing them in a h i g h x  temperature their generative organs will be Reoil to  
revive. Thirty-five degrees C. (95O P.), however, according to our experience, is the highest they 
cau resist. The best for hatching is between 20° and25” C. (68O and 77O F.). A t  this temperature there’ 
forms on each female every two days two eggbearing sacs, or external uteri, whercin the egg8 are 
hatched. At the end of two days these organs become detached and fall to the bottom. Tho nunibcr 
of eggs contained in each may be from 16 t o  32, but generally the number of young obtained is some- 
what less. However, the oggs hatch immediately, aud hhe young Cyolop which issue forth are almost 
globular, having but fou r  feet and’uo 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 month in  all, the Cyclops arfi mature 
and ready t o  reproduce. 

Carbonate of 
lime is necessary in the formtltion of thoir shell. From the fact that  they are fouud in  abundance in 
watcr infused with vegetcible matter i u  decomposition, the watur, nevertheless, not contracting the 
16a8t odor, it is supposed that  thoy live on infusoria, and that, thereforc, the meaus by which the  fish- 
culturist may have them at his disposal is to  multiply in his roaring ponds aquatio plauts. ( P ~ t ~ ? ) t o -  

With such fecundity, i t  can be readily understood how numerous they become. 

’ Thereport was published by the National Society of A riculture of France, June 19, 1889. The 
papers in this Appendix were translated by Mr. F. P. Fennel?, of the U. S. Fish Commissioii; none of 
tliom have been translated in  full, only such portions being presented as apply to  the feeding and 
rate of growth of tho fishes. 



310 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

geton criepzts gives the best results.) In this way the Cyolops will live and reproduce with the young 
fish. By digging iii a neighboring ficld one or more holes into which is iutrotluccd a small stream of 
water and placing thcrein the Potamogetons and fountain cress (iVaetiwtiunt oflcicirzalis a )  (this last 
agrees with the Gunantarus) o temperature will be obtained a t  whioh the Cyclops can propagate in 
great numbers; and there mill ,be at hand in abundance the best food that can be given to  the young 
fish. In basins eo 
prepared i t  will not be long before confervm and vaucherias will be men to form, which, after a ivhile, 
becoming decomposed,will take on a brown tint, aud in the midst of which the little creatures will be 
very abuntlant. 

For collecting the Cyclops a simple net is used, similar t,o that employed by entomologists. This 
lets the matcr pass arid retaius a mnltitude of pimalcules, not only Cyclops, but the larrm of gnat8, 
IZydracAnas, etc., of which tho fry are very fond. 

The C.1pri.8, however, xere  found 
to prey upon tho young fish. Having been p u t  in with 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 shake itself frec. It was, therefore, necessary to  abandon 
their use, and with regret, because their fecundity is certainly mueli grcater than that  of the C y c l o j ~ ,  
and they mature much more quickly. It IS beliuved that  thie fact is abBolutely new in the history of 
applied fish-culture. 

Fiually, attention is called to  the great number of monstrosities found among eggs taken from the 
tront at Vougeot, at the establishment of M. Peloux. Theso 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. 

The fish-culturist who possesses clayey land can undertake this without expense. 

, The rearing of Daphniapiilex and Cyp i s  fuscu was also tried. 

REPORT BY M. CHABOT-KARLEN ON T H E  FISH-CULTURAL OPERATIONS OF M. BINDER, 
PROFESSOR AT T H E  SCHOOL OF AGRICULTURE OF SAINT-RfiMY (HAUTE-SAONE)." 

In this paper it is stated that  during the three years that  fish-cultural operations were conducted 
at this school 100,000 trout mere planted i n  the Lanterne and Moselotte; aiid that  such good results 
were obtaiueil in the Lanterne tha t  the young fish could be eeen therein as numerous &E minnows; 
tha t  those 15 months old weighed 8 to  16 grams (0.28 ounce to  0.56 oiince) with a leugth of 7 to  12 
centimeters (2.75 inches to  4.72 inches). 

REPORT BY M. CHABOT-KARLEN ON T H E  NOTES OF M. DESPRBS, PROPRIETOR OF THE 
FISHPCULTURAL ESTABLISHMENT OF NANTEUIL-ENeVALLEE (CHARENTE)." 

, This paper has reference to  the notes of M. DesprOs on rearing salmonidm 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 tha t  the alevin would become hungry ani1 com- 
mence to eat, not seeking its food, but lying in  wait for i t ;  that  six or swan days aitor it would quit 
its hiding-place and attack its prey, snapping at i t  while in movomcnt 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, a8 he says, ho is able to  guarantee the rearing of 90 per 
cent. At Howietoun i t  is on the weight (one-fiftieth of the  living weight) t h a t  is determineil the food 
t o  be given, a method which appears more scientific and at the same time more practical than that  of 
feeding them without regard to  age or development. The choice of foodlargely deponds upon envirou- 
ment. A t  Howietoun mollusks are used to  a great extent, while at Nanteiiil brains, blood, and Liniax 
satisfactorily replace these shore animals, of which the alevina are very fond. 

* Published by the Notional Sooiety of Agriculture of France, Juue 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 $1. EMILE RIVOIRON O N  THE 
REARING OF TROUT BY NATURAL FOOD." 

M. Rivoiron says that  the yoiing trout do not take food except when i t  is moving in the water; 
tha t  they do not go to the bottom. Unless great care is taken, which is not always possible, failure 
is certain in t*be 1180 of artificial food on accomit of decomposition. Of the natural food M. Rivoiron 
prefers the Uap7inias. To rear these he says: Dig near the sidc of tho strcnm two, four, or s i r  basins, 
from 10 to  12 meters (about 32 feet and 9 inchcs tp  39 fect and 5 iuchcs) long, by 2 meters (64 foot) 
wide, and 14 meters (about 5 feet) deep, according to the numbcr of  Duplwias to  be produced. Clayey 
soilis preferable, as the water with which the basins are fillcd mill not quiclrly evaporate. In these 
there slioiild be placed during March, a t  the north end, because the basins should be dug as  near as 
possible from north to  south, one cubic meter (about 1s cubic yards) of frcsh dung (cow dung and 
horse dung mixed). 

Every day the water should be stirred unt8il 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 sliould be deposited there. At a temperature of 25O C. F.) eacli of 
these will give birth every five days to eight othcrs, rrhich in  a few wceks will amount to millions. 
Tlloy reproduce even a t  a temperature'of 3 2 O  c. (about goo >'.), and sustain a temperntore of -60 C. 
(about 210 F.). Under no circumstances shonld tho water 
be disturbed, and they should be gathered with the utmost care. This gatliering (a sort of slcimming) 
can be commenced a t  the end of April and continued until tho end of September. It can be done by 
means of a strainer, which should be brought gently to the surface. Before being given t o  the 
alevins the Daphnias should be placed in  fresh water, in  order to rid them of the odor with which 
tliey may be impregnated; otherwise they will kill the  young fish. It is supposed that the ammonia 
in the rearing basin is the caiise. A basin should never be fished to  the bottom, and eight or ten dags 
should el@pse, according as the temperature will have more or le88 favored the multiplication of the 
crustacea, before recommencing the operation. When giving them to the alevins t8he same precau- 
tions should be taken with tho Daphnias as when collecting them, and it is essential that  they should 
be &posited in the water very slowly. A basin of the above dimensions mill cost 35 francs, and will 
furnish, from April to  September, from 170 to 180 kilograms (374 t o  396 pounds, avoirdupois) of 
Daplbnian. An alevin so fed will weigh a t  six inonthe 6 granls (0.21 ounce), with a length of G centi- 
meters (about 2% inches). 

The least shock will kill them eu masse. 

*Made to  the National Sooiety of Agriculture o f  France, July 1, 1585. 
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20.-A REPORT UPON INVESTIGATIONS IN 
DURING T H E  SUMMER 

T H E  MAUMEE RIVER BASIN 
OF 1893. 

BY PHILIP H. KIRSCH, 
Commissioner of I;isheriesjor ihe State of hidiana. 

The investigations upon which this report is based were made during the summer 
of 1893, under the direction of Hon. Marshall McDonald, United States Commissioner 
of Fish and Fisheries. A description of each stream a8nd lake examined is given, with 
a list of the fishes found in these waters and notes on their characteristics. I n  prose- 
cuting the work the writer had the efficient help of Mr. Charles Beeson, instructor in 
Indiana, University; Prof. W. 8. Blatchley, teacher of biology in the Terre Haute 
High School, and, for a short time, Mr. Jesse Harrison, of Oolumbia City, Xnd. 

In the summer of 1887 Prof. Seth E. Meek, professor of zoology in Arkansas 
Agricultural College, made a sinal1 collection of fishes in Defiance Oounty, Ohio. The 
writer is indebted to him for the use of his unpublished notes. 

For aid received in various w a p  the writer js under special obligations to Prof, 
Barton W, Evermann, assistant to the United States Fish Commission. 

THE MAUMEE RIVER SYSTEM. 

The Maumee River, with its tributaries, drains a tract of country lying in the 
northeastern part of Ohio, including parts of the counties of Hillsdale and Lenamee, 
on the southern bordei of Michigan, and portions of Steuben, Deknlb, Allen, and 
Adains 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 surfaceis everywhere composed of glacial drift, but bed rock if exposed in 
the channel of the Maumee ltiver 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 meteorologihal bureau, the norms1 temperature a t  Toledo, 
Ohio, for a period of twenty-two years was 50° F. The highest temperature at the 
same place during a period of' seveu years was 940, and the ldwest during the same 
period was -70. The average annual amolint of precipitation (including melted snow) 
a t  Toledo for a period of twenty-two years mas 32.03 inches. 

The mater in the Maumee River and that of Its larger tributaries is rather clear, 
while that in the smaller streams, on account of their clay channels, is mor6 or less 
turbid. The mater of all tlie lakes examined by us IS reinarkably clear and pure. 

Besides a great abundance of the smaller varieties of fishes, all the waters that 
were iivestigated by us mere well supplied with the best quality of native game and 
food fishes. Crawfish and mussels were found rather common a t  all points explored 
by us in the Maumee Basin. Fresh-water shrimps were also taken in several of the 
streams. I n  some localities water snails were found in great numbers. A t  other 
places the banks of the streams contained nutherous snail shells. Batrachians and 
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Maumee River: 
St. Joseph River 

Fish Lake. 
Fish Creek. 
Big Run. 
Indian Lake. 
Cedar Lake. 
Cedar Creek. 
Mill Creek. 

St. Mnrys River. 
Gordon Creek. 

Maumee River-Continued. 
Lost Creek (near Cecil, Ohio). 
Tiffin River. 

Devils Lake. 
Mauitou Beach 

Sugar Creok. 
Lost Creek (near Lima, Ohio). 
Blanchard River. 
Hoeglin Creek. 

Auglaize River. 

Beaver Creek. 
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(a) The Maumee River was investigated a t  the State dam, 4 miles below Defiance, 
Ohio, August 19. Here the river has a width of GOO feet; its bottom is of shale (Devo- 
nian) and free from loose rocks. The riffles 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 a l g a  The banks of the channel are from 10 to 15 
feet high. The surrounding country is decidedly rolling. The darn has a width of 
GOO feet and is 7 feet high. It is provided Yith a fishway. Below the dam is good 
fishing with hook ajnd line. Black bass, rock bass, calico bass, aud redhorse are the 
commonest of food-fishes 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 a t  Oincinnati and Toledo, 
Ohio. A t  Defiance the canal enters the Maurnee River 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 i B  still in use, chiefly for 
rafting logs from the river to manufacturing establishments. 

( e )  A t  Grand Rapids, Ohio, tlie Maumee River 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 Rapids. The bottom of the channel is of a fine-grained 
sandstone (Devonian), which is being largely quarried for building purposes. The 
surface of the rocks is eroded iuto long, deep 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 with no water on the riffles, except 
what little escaped through a leak in the dam. The canal on the north side of the, 
rapids arid the mill-race on the south side convey a small quantity of water. 

This dam, like the one near Defiance, was bnilt by the State of Ohio for a feeder 
to  the Miami and Erie Causl. The dam is constructed 011 either side of‘ an island, 
which is known as Purdy Island. That part of the clam on the south side of’ tho 
island is GGO feet wide, and the part of the dam on the north of the island has a 
width of 1,205 feet. The island between the two ddms 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 fishwary in good condition. It is sahlhere that the dam backs up tlie mater for 
14 miles. The width ol. the rivcr a t  the wagon bridge below town is G53 feet. This 
is probably the average width of the river a t  this place. 

(f) The Maumee Itiver 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 river into two nearly equal channels. A t  the 
wagon bridge, 100 yards below the island, the channel is 860 feet wide. 

Two miles above this place is an island which contaitins 240 acres, and is known as 
Station Island. On either side of this islaud the water is “slack,” having E depth of 
about 25 feet, and is said to afford fine pickerel and bass fishiiig 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 takcii; also that the large pike (Luciue kcizcs),  pickerel, and 
eel8 are rapidly decreasing iu numbers. All of this decrease of fish is claimed by them 
to be due to the net flshiiig in the backwater in the river during the season when 
these fishes ascend the stream to spawn. 
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(0 )  The Maumee River was examined at Toledo, Ohio, August 25,26, and 25. The 
width of this river a t  the wagon and street-cax bridge is 1,500 feet, and the depth of 
the water a t  points across the river about 100 feet apart, beginning oil the west side, 
was respectively 16 feet, %G feet, 229 feet, 21 feet, 209 feet, 174 feet, 129 feet, and 124 
feet. The deepest'water is under the turn bridge, where the boat,s pass through. At  
all these places the water had a bottom temperature of 750. 

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, Alleii County, Ind., where it joins the St. Mmys 
River to form the Maumee River. This river was exitmined at the following lJhCeS: 

(a)  Near Hudson, Micli., July 24: The river was examined a t  a point G miles 
southwest of Hudson. Bere the stream was fished for a distance of nearly 2 miles. 
The upper 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 chanuel is of bluish clay, which has 
eroded very unevenly, leaving niany projections and numerous holes. There are many 
long stretches of quiet mater, with in some places a depth of 4 feet. Riffles are few. 
The channel has an average width of about 14 feet. The bottoui is remarkably clear 
of weeds. The inost common plants a t  the water's edge are wild touch-me-notd, Joe- 
Pye weed, shrub dogwood, and prickly ash. Owing to the clayey bottom the water 
is not clear. Where the volume of water was taken the stream had a width of IO& feet, 
an average depth of 14 inches, and a rate of curreut of 13 inches per second. This 
gives a volume of about 55,000 gallons per minute. 

The banks of the channel are from G to 8 feet high. 
( 8 )  Edgcrton, William8 County, Ohio, July 28: The St. Joseph River was seined 

at a point 39 miles southeast of Edgerton. Here t h e  river has a width of 45 to 50 
feet; the almost perpendicular banks are S to 10 feet high. The bottom of the channel 
is mostly of sand and gilavel 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 and bottoin of the channel. 

( 0 )  Thc St. Joseph Itiver was next examined a t  Fort Wayne, Ind., August 14. 

FISH LAKE. 

Fish Lake, at Hamilton, Steuben County, Ind., July 19 and 20: What is now 
known as Fish Lake was formerly in three diff'erent bodies of water. In 1837 the 
outlet wa& filled in and the surface of the lake \vas thus  raised 9 feet, which united the 
three lakes iiito one body of water. The water power of thislake is utilized for milling 
purposes, aud is at present controlled by the Port Wayne Water Power Compaiiy. 

Fish Lake has a length, from northwest to southeast, of about 3 miles, and its 
greatest width is about 1 mile. It has several islands, the largest of which contains 
13 acres, the others less than 1 acre each. 

The large island is covered with A growth of sinall oak. 
That portion of the lake lyiiig west of the Iarge islaud is known as Fee Lake, 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 uniform depth of 25 to 33 feet. Temperature a t  bottom, 770. 
The shores of the main lake at i ts  iiorthwest aud east sides are gravelly, with clean 

bottom, arid the banks a t  either place have a height of from 10 to 1 2  feet, and are 
covered with woods. The remainder of the shores of this part of the lake are swampy, 
except along the large island, where tliu bottom IS rather clean and d i d .  On the 
east, side of the main lake we several strong springs. The mater of these springs is 
charged with iron, and has a temperature of 490 F. I n  tl-re lake near these springs were 
taken a number of Labidesthes sicculus, but all were of sinall size. Here mere also 
found a fern specimens of 8fimotilus atromaculntus and one Pimepldes mota>tus. Nolle 
of these species was fourid elsewhere in the lelre. The greatest depth we were 
able to find is a short distance northeast of the large Island, where it mas 62 feet 
deep, and the temperature of the water a t  this depth was 750. A little farther south- 
ea.st of this point, near the middle of the main lake, the depth was only 30 feet 
aiid the temperature of the mater 570. The low temperature of the mater a t  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 GO feet and a temperature of 700 to 750. 

A bay exteuds froiii thonortheaskside of the niain lake iu :L southeast direction. It 
has a length of three-quarters of a mile, and along its middle line a depth of 40feet and a, 
teniperature of 670. Toward the shores the water gets shallower, with a corresp~iidiiig 
increase in teinperature. I n  12-foot water the temperature was 700. 

The bottom of the mill pond is almost entirely covered with weeds, and i t  is only 
along the middle where the-weeds d o  not appear above themwface of the mater. The 
depth of this portion of tlie lake is from 7 to 9 feet, mid. the temperature of the water 

. at this depth was 730 to ‘740. The temperature of the water immediately below the 
surface in all parts of Fish Lakc was 780. 

Fully a quarter of the entire area of the bottom of Fish Lake is covered with 
weeds, of which the most conimon .are chara, pondweed, and riverweed. New the 
shores are water lilies in abundance. Along the water’s edge are giant bulrush and 
large thickets of water .smartweed. The prevailing trees upon the banks are oaks, 
maples, elm, and cottonwood. 

The water in this lake is clear and. well stocked with native game and food fish. 
The ringed peroli (Perca,$avcscens), the blue gill (Lepomispaltidus), the common sunfish 
(Leponais gibbosus), and the,large-mouthed black bass (Micropterus salmoides) are among 
tho most common fishes. We were told that illegal fishing has not been practiced at 
this lake, and the abundance of game-fishis the result. 

Fish Lake receives its waters from several ditch-like tributaries, but chiefly froni 
the springs along its shores aiid bottom. It empties its waters from the lower end of‘ 
hhe mill pond into Fish Creek, of which it is the source. 

FISH UREEK. 

Fish Ureek, near Hamilton, Ind., July 21 : Tlie width of Fish Creek immediately 
below Fish Lake is 13 feet, its average depth 7 inches, and the ralo of currunt was 69 
iuohes per second. The lake therefore disc11:lrged 2,000 gallons of water per minute, 

The stream flows in a southeasterly direction and joius the St. Joseph River near 
Edgerton, Ohio. A few hundred yards below its source it receives a small stream 
from the west, which is tho outlet of Ball Lake, a pond-like body of mater a mile west 
of Hamilton. Fish Creek has inauy ditches and springs aloug its course, so that its 
volume rapidly increases. For a niile in its upper course the creek has been ditched 
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and straightened, but below this the channel is very crooked, swinging from side to 
side across the bottom land. The bluffs bordering the bottom lands are a t  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 i t  is covered with coarse gravel or 
rocks, while in the woodland the bottom is mud. The current is rapid, a d  the depth 
of water was nowhere more than 4 feet. 

Everywhere in @hallow water the bottom of the channel is covc-red with water- 
weeds and algae. Lizardtail is the commonest plant along the water’s edge. Several 
service-berry trees wero.noticed upon the banks. 

Fish Creek was again examined near Edgerton, Williams County, Ohio, July 28. 
One mile north of Edgerton, where t1ie.investigations were made, this stream was 20 
to 25 feet wide, and t h e d a y  banks had a height of about) 5 feet. .The bottom of the 
channel is also of clay and where not covered with sand or gravel is very slippery. 
The water, on account of recent rains, had a yellowish color. The stream. is almost 
free from vegetation. 

BIG RUN. 

Big Run, near Butler, Ind., July 29 : One mile north of Butler, where this stream 
mas examined, it had a current on the riffles about 3 feet wide and not more than 3 
inches deep. There 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 Run has its origin among large springs 8. or 10 mlles northwest of this place, 
and, after flowing southeast some 5 or G miles, empties into the St. Joseph River. 

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 Nymnpkc~a, Myriophyllum, Chaya, aud algae. Its banks are marly on the north 
side, muck elsewhere. 

Mr. Anthony Zonker measured the lake some years ago and found it 45 feet deep at 
its upper end, which agrees with our measurements. The depth near the lower end 
was 60 feet, Further toward the center, 28 feet, with a bottom temperature of 550. 
A t  about the middle the depth was 55 feet, with a temperature of 480. 

Indian Lake is fed by a small stream which enters from the north, and its outlet 
is a sluggish ditch at the east end. 

. 

UEDAR LAKE. 
’ 

Cedar Lake, 44 miles northwest of‘ Waterloo, Indiana, July 14: This lake has a 
length of about half a mile from north tu, 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 niarsh, the water’s edge is filled with lily pads, 
mostly Nuphar, also Nymphcea in abundance, Potamogeton, Mgriophglluw, and various 
algae. Lemna is very abundant. The land around the lake is timbered with, in order 
of abundance, beech, gray ash, ironwood, slippery elm, dogwood, hawthorn, whits oak, 
red oak, cherry, hickory. There are many willows et the lower end of the lake. 
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The water was warm a t  the surface, having a temperature of SGO, and was soiue- 
what stained from the presence of vegetation. The temperature near its outlet, in 14 
feet of water, was 740; in 22 feet of water, 670; nearer the center of the lake, in 25 
feet of water, elo; near the upper end, in 25 feet of mater, 520. This last measure- 
inent was probably near springs. On the west side, near the middle of the lake, in 
water 25 feet deep, the temperature mas 610; near by, in 23 feet of water, it was 630. 
A t  a spring back in the moods a short distance on the east shore the teinperature 
was about 510. There are undoubtedly inany springs in the bottom aud the lake is 
mostly supplied from that source. 

CEDAR CREEK. 

Cedar Creek rises a short distance above Indian Lake, and after flowing through 
that lake and Cedar Lake it continues in a southeasterly direction and flows into the 
St, Joseph River a t  Cedarville, in Allen County, Ind. 

Cedar Creek was fished, July 15, a t  a point 13 miles above Cedar Lake. Here i t  
has an average width of about 10 feet, an average depth of 8 inches, but with a slow 
rate of current. The bottom is mostly mud, but gravelly on the riffles. 

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 15. The first 2 miles from 
the lake down the channel has been ditched and straiglitened so that the water has 
an average depth of about 10 inches. 111 the remaiuder of tlle course examined the 
chanuel is very crooked, with many deep holes and frequent gravelly shoals. A t  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 a t  this time, therefore, clis- 
charged 1,500 gallons of water per minute. Temperature a t  the bottom of this \\rater, 
650; in the air a t  9 a. in., 760. 

At  several places the chaniiel has much driftwood which obstructs the passage 
of fish, and it  should therefore be removed. During floods the bottom lands are said 
to overflow to a depth of 2 feet. 

In  the channel were found a l p  (Nostoc and ,!$irogyrcc), lizasdtail in full bloom, 
ditch grass, and marsh cress. On the banks were seen ground ivy, purple vervain, 
button bush, horseweed, bnlruslies, common thistle, teasel, elder, yellow dock, liorsetail 
(Eyztisctm), and numerous willows. 

MILL CREEK. 

Mill Creek, a few miles southeast of Indian Lake, July 15 : This little stream was 
fished Just below Mr. Wert’s inill pond, of which it is the Outlet. It has but a small 
current. The bottom is gravel or mud and the water is warm and not very clean. 
This stmam empties into Cedar Creek. 

ST. MARYS RlVER. 

St. Marys River ia forined by the confluence of several creeks iu the southern part 
of Auglaize County, Ohio. After a iiorthmesterly conrse through Mercer and Van 
Wert counties i t  enters Indiana and crosses Adams County and flows to  Fort Wayne 
in Allen County, where i t  joins the St. Joseph River. It has no large tributaries. 
It was investigated a t  the followi~ig places : 

The St. Marys ltiver mils exainined iiiimediately above the city of St. Marys, iu. 
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 011 this the water was contracted into a stream 5 feet wide and only a 

P. C. U. 1804-21 
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few inches deep. The bottom of the clian~iel, as Kell as the banks, is composed of 
bluish clay and the mater, in consequence, had a whitish color. I n  tho city, and some 
distance below, the water mas foul with the refuse from the strawboard works, and 
what few fish inhabited i t  mere not fit to eat. Temperature of the air, 900; of the 
water a t  a depth of 3 feet, SOO. 

The Miami and Erie Canal crosses the river just south of St. Marys. This canal 
is fed from the Grand Iieservoir, which has n width of 4 miles and a length of about 
8 miles. Near St. Marys, where the canal is fed from this reservoir, is 2% lock which 
gives a fall of water of 8 feet. Between this point and where the canal crosses the river 
is abother lock which has a fall of 7 feet, and where the carial crosses the river the 
surface of the water in the canal is l S  feet above that in the river below. Therefore, 
the surface of the water in the Grand Reservoir is 33 feet higher than that in the St. 
Marys River. 

Vegetation was very abundau t. Pondweed and arrow-leaf were common. A t  
several places water willows were so dense as to almost blockade thc stream. Along 
the Eargin of the stream were numerous patchcs of false dragon-head and horseweed. 

The St.  Marys ltiver was examined a t  Rockford, Mercer County, Ohio, August 1 
and 2. Here the river was fislied for a, distance of 2 miles. Tho channel is from 36 
to 40 feet wide; the bottom is soft and everywhere covered with wood, making seining 
very difficult. There are long stretches of quiet mater, which is l S  to 20 iiiches deep. 
Pew riffles. There is no rock exposed in the channel, but me were informed that 3 
miles farther down the water flows over solid limestone rock. Tlie banks of the 
channel are about S feet high. The land along the river is covered with timber, 
mostly oaks, maples, elms, hickory, sycainorc, beech, ~valnut, and willows. 

The St. Marys River was examined at  Decatur, Ind., July 31 and August 1. 
Above the city the channel is of limestone; nearer the city it is gravelly or sandy. 

' Where the measurements mere taken the stream was 50 feet wide, had an average 
depth of G inches, sild a rate of current of 0.85 feet per second. This gives a volume 
of 9,500 gallonsper minute. The tenipersture of the water at this point was 760. The 
water was not very clear. The channel is free of vegetation. Along the mater's edge 
were horseweed, fog fruit, cocklebur, morning-glory, and wliito snakeroot. 

The St. Marys River mas examiued a t  Fort Waync, Ind., August 14. 

Gordon Creek is a northern tributary to the Maumee River, and it empties into 
the river a short distance below Cecil, Defiance County, Ohio. Prof. Meek says of 
Gordon Creek that it is a small stream, and in the summer it becomes iiearly dry, 
with little or no running water in it. Thc seining was cloiie by him in a few hole8 by 
the roadside about 1 mile above its mouth, and at Cicero, 10 or 12 miles farther up the 
creek. A t  the latter point the creek is little more than a small brook, with muddy 
bottom, with occasional stretches of sand. 

Farlow's Pond, a small body of water covering about half an acre, during high 
water communicates with Gordon Creek by means of ditches. This pond mas also 
seined by Prof. Meek. 

GORDON CREEK. 

LOST CREEK. 

Lost Creek is also 8 northern tributary of the Mauinee 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 the upper part of its course, it is seldom, if ever, 
without running water. 
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TIFFIN RIVER. 

Tiffin River has its origin in Devils Lake in Lenawee County, Mich. It flows 
in a southerly clirectiou through Fulton, Williams, and Defiance counties, Ohio, and 
joins the Mauniee River near the city of Defiance. It has no large tributaries. This 
river was examined a t  the followi~~g places : 

The surface of this lake has 
been raised 20 inches by filling in the outlet, thereby extending the area at ieast 
one-eighth. The lake is in the form of the letter T, 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 24 miles. On the outer 
border of the east arm is liound Lake, which 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 passage of small steamboats. Round 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 GGO. T&uperature just below the surface was 790; that of the air (10 a. m.), 780.. 
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 rolliug mid near tlie shores is covered with timber. Devils Lake has no 
inlet of any consequence; it receives nearly all its water from raius and springs. 

The Tiffin River was esamined at Msnitou Beach, July 2G. This stream is the 
outlet of Devils Lake. It was fished for oiily a few hundred yards from the lake 
domu. The channel has a soft niud bottom and is everywhere overgrown with weeds 
and dense growths of alga. Its average width was Sg feet; average depth, S inches; 
rate of current, G inches per second. The volume of water discharged from Devils 
Lake at  this time was 1,300 gallons per miuute. The surface of the water w@s 20, 
inches lower theii that  of the lake of which it is the outlet. Elere were caught a. 
great many mud minnows, stone cats (Noturtcs gyrimus), and dogfish. 

The Tiffin River was examined at Hudson, Mich., July 22. From the dam domlr 
for 2 miles the channel has a width of 15 to 20 feet; the banks are from 4 to G feet 
high. The bed of the stream is clean, mostly of ooarse gravel. There are ma8ny long 
riffles ancl few deep holes. The water is rather clear and cool. Where t h e  measiire- 
ments were takeii the stream had a width of 84 feet, the average depth was 4 inches, 
and the rate of current 14 feet per second. The volume of water conveyed was there- 
fore 1,590 gallons per minute. About a mile below Hudson the river receives several 
strong springs mid the water is much cooler. Immediately below these springs we 
took several specimens of Rhiiiicktkys ntl'oizaszis. 

The clam in Tifin River just above Hudson is G feet high. The clam 28 miles 
below Hudson lias n height of 12 feet; it' has two falls, the upper of which is S feet. 
Neither of these ciains is provided wit'h fish-ladders. 

The bottom lands vary i n  width from & 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 perpm~icnlar, exposing layers of gravel ancl bluish clay. 

The os-eyed daisy and Canacla thistle are very common upon the banks. The 
comnioii lizardtail is the commonest plant in tlie edge of the water. 

Devils Lake, a't Manitou Beach, Mich., july 25:  

: 
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The Tiffin River was fished act a point 6 miles southeast of West Unity, Ohio, 
July27. Here the river is about 40 feet wide; the almost perpendiculitr baiiks are 
from 6 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 e sluggish stream with a maximum depth of 6 feet, The water was roily 
from recent rains. Width of stream, 38 feet; average depth, 9 inchm; rate of curreut, 
1.3 feet per second. This gives a flow of 16,600 gallons of water per minute. The 
tempexature of water at a depth of 3 feet was Son. The botkom lalid at this place is 
broad and fertile and not so rolling as higher up the stream. 

The Tiffin River was next examined at Brunersburg, e small village 2 miles north- 
west of Defiance, Defiance County, Ohio, August 18. 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 riBes overgrown with weeds. A t  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 southwest part of Alleh County, Ohio. It 
flows first southwest through tlie city of Wa,pakoneta; thence northerly through 
Allen, Yutnam, and Padding counties. A t  Defiance, in Defiance County, it empties 
into the Maumee River 1 niilc below and opposite the mouth of the Tiffin River. The 
Auglaize River differs from tlie other branches of the Maumee River in having 
numerous important tributaries. The most important of these are the Blanchard 
River, Skigar and Hoaglin creeks. Each of these streams was examined. 

The Auglaiae River was examined at Wapakoneta, Ohio, August 4. At this place 
the river has a varying width of 40 to SO feet, with bauks 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 refuge. The current is mostly sluggish; few riffles. The channel 
in shallow water is thickly covered with riverweed. There are also occasional patches 
of pondweed and a l p .  

The Auglaize River was investigated near Cloverdale, Putnaxn County, Ohio, 
August 9 and 10. Here the stream was examined from the mouth of Sugar Creek 
down to that of the Blanchard River, a distance of 44 miles. The width of the 
Auglaize River just before receiving Sugar Creek is 71 feet, and Sugar Creek af its 
mouth is 80 feet wide. The Auglaize River below their junction has a width of 105 
feet. While Sugar Creek has somewhat the wider channel, the Auglaize had tlie 
greater volume of water. Auglaize River, 49 miles below the mouth of Sugar Creek, 
receives the Blanchard River from the east. The Augleize and Blanchard rivers were 
both measured inmediately above their confluence and each was found to be 119 feet 
wide, aud each had an average depth of about 15 inches. Neither of these streams, 
by the nature of their confluence, offers advantages over the other to the passage of 
ish. Just  below the junction of the two rivers the Auglaize has a width of 140 feet. 
Here the temperature a t  the bottom of 5 feet of water was 760; near the surface, 79O; 
in the air, 910. 

Many willows skirt the stream and overhang t'he water. 
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A t  places the bottom is limestone (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 bluish 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 Creek and that of the Blanchard River. The maximum depth is 6 feet, 
with smooth limestone bottom. The dam is 7 feet high and has no fish-ladder. The 
pool below was 4 feet deep and contained great numbers and many species of fishes. 

Wrackweed, water willow, and dartweed are common plants in shallow water and 
damp places. Algs  very common. Horseweed is very-common upon the banks and 
low bottom lands. Willows skirt the streams. 

The Auglaize mas%xamined a,t Oalrwood, Paulding County, Ohio, August 12. The 
bed of the river is limestone (Upper Silurian). The small quantity of water upon the 
riffles 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 a t  a point 2g milus soutlibf Defiance, 
Ohio, August 17. The bottom of the channel is of shale or soapstone, which is smooth 
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 remaiiicler of the bank is composed of layers 
of yellow and bluisli clays. The river is mostly shallow, with a slow current, Only 
one riffle was seen scud here the stream had a width of about 10 feet, and was 2 or 
3 inches deep. A t  Defiance, just before entering the Maumee River, tlie Auglaize 
has a width of 334 feet and is 15 feet deep, with a bottom tcmperatnre of 760. 

Water willow and wraclrmeed are the commonest of water-plants. 

Sugar Creek origiiiates in tlie eastern part of Allen County, Ohio. It flows south- 
wewt to within 2 miles of Lima, Ohio, where it takes a west of north course to within 
a ferc. miles of Cloverdale, Ohio, where it empties into the Auglaize River. 

Sugar Creek was first esamined 2 miles north of Lima, Ohio, August 6 .  The 
cliaiinel is 16 feet wide; the bottom and banks are of Upper Silurian liinestone. 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. I n  holes was found considerable 
water; the riffles were ahnost dry. One of the springs near the bank is strongly 
impregnated with llydrogen sulphide. I n  shallows were seen large patches of river- 
meed, some pondweed, and dartweed. 

Sugar Creek vas again esamined a t  its junction with the Auglaize River, near 
Cloverdale. 

SUGAB CREEK. 

LOST CREEK. 

Lost Creek was examined 1 4  iiiiles cast of Lima, Allen County, Ohio, August 5. 
It had no flow of water upon the riffles, but in 111any places the water was 2 feet 
deep and contained many small fish and great numbers of crawfish. The water is 
warm and tainted with oil which finds its way into tlie stream from the neighboring 
oil wells. Several draws were also wade with the seine in the dam, brit 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 110 water flows over it. This d a u  serves as a 
reservoir for tlie Lima waterworks. Lost Creek empties into Sugar Creel:. 
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BLANCHARD RIVER. 

Blanchard River is formed near Keiitou, in Hardin Conuty, Ohio; i t  floms 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 Itiver. 

The Blanchard was esamined at a point 3 miles east of Findlay, Ohio, August 7 ,  
The channel is from GO to 70 feet wide; its banks are either sloping or perpendicular rnid 
about G feet high. The bottom is of limestoue (Upper Silurian), which is very uneven 
and covered with innuinerable rocks of all shapes and sizes froni that  of a fern pounds 
to many hunclredweight. Above the dam there was but little flow of water over tlie 
riffles, while below the clam there was no curreut a t  all. 

The dam mentioned here is 1 4  miles east of Findlay and was constructed for a 
reservoir for the Findlay waterworks. The water in this darn is clear aucl warm. 
A t  a depth of 3 feet it had a temperature of 810, while that of the air mas 7 6 O .  This 
dam has il height of S feet aiid is without a fish-laclder. 

Riverweed and lizardtail are the commonest of water-plants. 
The Blanchard River was next examined at Ottawa, Putnain County, Ohio, August 

8. The river is 60 to 60 feet wide; its banlrs are G to 10 feet high. The hills border- 
ing the bottom lauds are about 23 feet high: The banks, as well as the bottom of the 
channel, are of whitish clay. In some places the bottom is covered with salic1 and fine 
gravel. The stream is remarkably clear from rubbish. Jnst  below Ottawa the streaiu 
was 14 feet wide, the average cIepth 12 inches, aud the rate.of cbrrent 1; feet per 
second. The volume of water, 1,000 gallons per miuute. Temperature a t  the bottom 
of 3 feet of mater was 730. 

Water willows and dartweecl are common in the channel.  tillo oms skirt the 
stream. 

The Blanchard was investigated nt its mouth near Cloverdale, Ohio, August 9. 

Hoaglin Creek rises near Port Wayne, Znd., flows southeast t o  witliiii a few miles 
west of Van Wert, Ohio, then takes a northeast course to a pointr 2 miles northwest 
of Oakwood, Pauldiug County, Ohio, where i t  empties into the Mauiiiee Biver. 

August 11 this stream w : ~  fished for soine distance above its mouth. Tho channel 
is SO feet wide, with limestone bottom. The banks, which are nbont 10 feet high, are 
composed of whitish clay. There is considera#ble deep 11~7~ater’, bu t  upon tlie riffles, 
which are iiumerous, the water is contracted into severad sinal1 streamlets. The water 
was warm and somewhat muddy. Wrackweed was very conimou in tho mater. 

ISOAGLIN CREEK. 

. 

‘BEAVER CREEK. , 

Beaver Creek, uear Grand Rapids, Ohio: This stream has its origiii in the north 
part of Henry County, Ohio. It takes a northerly course aiid flows into the pllaumec 
River one-half mile below Graud Rapids, Wood County, Ohio. Beaver Creek was 
examined from the mouth up for 3 miles August 23. The bed is solid limestone, 
except a t  its mouth, where this rock is overlaid with sandstone. Tlie chaiinel is 20 to 
25 feet wide; the banks have a height of about G to S feet and expose 2% bluish clay. 
No water flowed over the riffles, but there a,re many pools that contaiii a11 abundance 
of fish. As the course of the, stream is mainly through woodlancl the water is cool. 

happing turtles are numerous. several were taken that weighed 10 pounds 
apiece. Many frogs were also taken, 
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FISHES OF T H E  MAUMEE RIVER BASIN. 

The following abbreviations are used iu noting tlie distribution of fishes : 
Ft. Mauiiiee, St. Josepli, and St. Marys rivers, 

MA. Manmoo River, a t  Antwerp, Ohio. 
MC1. Mauniee River, a t  Cecil, Ohio. 
MD. Maiiniec River, a t  Uetiance, Ohio. 
MG. Maulnee River, Grand Rapids, Ohio. 
MW. Maumee River, Wnterville, Ohio. 
T. Maumee River, Toledo, Ohio. 
JH. St. Joseph River, IIuilson, Micli. 
JE. St. Joseph Rivcr, Edgerton, Ohio. 
FL. Fish Lake, Hamilton, Ind. 
FEI. Fish Creek, Hnmiltoii, hid. 
FE. Fish Creek, Edgerton, Ohio. 
BR. Big 121111, Butler, Ind. 
IL. IIitliau Lake, Waterloo, Iiid. 
CL. Cudar Lalie, Wntorloo, Iiid. 
CC. Cedar Creek, Waterloo, Irid. 
&IC. Mill Creek, near Wnterloo, Ind. 
Mhf. St. Mary8 River, at St. Mnrys, Ohio. 
MR. St. Bfarys River, a t  Rockford, Ohio, 
MDo. St. Margs River, at Decatur, Ind. 

a t  Fort Wayne, 11id. 
GC. Gordon Creek, near Cecil, Ohio. 
LCr. Lost Creel:, iiear Cecil, Ohio. 
DL. Devils Lake, Mnnitou Beach, Mich. 
TB. Tiffin River, Mnnitou Beach, Mioh. 
T'H. Tiffin River, Hnclson Mich. 
TW. Tiffin River, West Unity, Ohio. 
TBr. Tiffiii River, Brnnorsbnrg, Ohio. 
AW. Auglaize IEivcr, W;q~altonota, Ohio. 
AC. Auglaizs River, Cloverdale, Ohio. 
AO. Auglaizc Rivcr, Oakwood, Ohio. 
AD. Auglniee Rivei,, Defaiice, Ohio. 
SL. Sugar Creek, Lima, Ohio. 
SC. Sngar Creek, Clovbrdal~, Ohio. 
LC. Lost Creek, Lima, Ohio. 
BF. liltinclinrcl River, Findlay, Ohio. 
BO. 131aiichard River, Ottawa, Ohto. 
BC. Bleiichnrd River, Cloverdale, Ohio. 
HC. Hoaglin Creek, near Oalil:uiitl, 01110. 
BCr. Beaver Creek, Grand Rapids, Ohio. 
E. West end of Lake Erie. * 
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1, Acipenser rubicundus Le Suour. Several speciniens wei'e s e w  in the Columbia 
City (Ind.) fish-markets, which mcro takcii in tho wcst ciid of Lakc Erie. 

2. Lepisosteus os8eus (Linmeus). Ft., MG., MW., T., FL., DL., AC., AD., 
BO., HC., BCr. 

3. Lepisosteus platystoniue 12afincsque. Sliort-wsed Gay-pike. A single specinicii, about 1 foot 111 

length, was talren in the Maaniee River :it Toledo, Ohio. 
4. Amia calva Liiinicus. E T r r @ X ;  Dog$alr. O n e  specimen from the Mauinoe River a t  Toletlo, Ohio, 

and maiiy from tlie Tiffin River a t  Muuitou Bench, Midi. 
5. Ictalurus pumtatus (Rafincsque). Pt., MD., MG., MW., T., MR., RIDB., TBr., AC., 

AO., AD., BO., HC., SC., BCr. I"ouud most coiniiioii in tlie lower courses of tlie larger 
streains. Es11ecially abundant iii tlie Mnuuee 12iver at Tolcdo, Ohio, w\'here lurgo numbers 
are taken with hanil lines. The largest spccimcn \vas takcii in the Afanmee River a t  Grand 
R:bpids, Ohio; it weighed 3) pounds. 

6. Ameiurus iiatalis (Le Sueur). rellozu Cat.  MA., MD., MG., MW., TU., TBr., SL., LC., BF., BO., 
13Cr. 

7. Ameiurus iiebulosus (Le SuoUr). ~ f d 7 1 C U t ~ .  'L'akeii a t  all places mliere iiirest?gntions mere 
made except a t  MA., MU., MG., T., MIL, LC., BO., BCr., E. Rather coninion whorevor found. 

8. Ameiurus melas (Rufinesqiie). Taken in the Rlanmee River a t  Cecil, Ohlo; the S t .  Joseph ltiver 
at Hudson, Mich.; tho St. Marys River at Rocltford, Ohio; the Tiffin River at Iludson, hlich. ; 
aid  Cedar Crcek a t  Watcr*loo,'Ind. 

9. Noturus flavus Hafinesque. rel low Stone-cat. Ft., MD., MG., MW., JI-I., FH., J+'E., AIR., AfDe., 
AC., AD., SC., BO., HC., BC. Generally commoli. Very common 111 tho St. Marys River a t  
Decatur, Ind., where the largest specimen secured measurcd 11 inches. 

Lake Strcygeola. 

~ O N g - ? l O S S d  Gay-pike. 

Said to  be conimoii in the lakes. 
Cltaiavel Cat. 

' 

Seemingly scarce at all these points. None talcon by us is over 4 inches long. 

10. Noturue exilis Nelson. 
11. Notuivs miurus Jordan. Ft., MA., JE., FlI., CC., MR., MDo., TB., TH., TW., TBr., AC., AO., AD., 

SC., BF., BO., HC. In an old millrace which empties into Tiffiii River near West Unity, Ohio, 
largo numbers were caught. Also common in  the St. Marys River a t  Decatur, Ind., and in  
IIoaghn Crook ncnr Oakmood, Ohio. Rather scarce at all othor points examined by 118. The 
specnuens from tho Maumee River a t  Antwerp, Ohio, approach iuc oloration 3'. elerrtltemrs. 

* I have includocl 111 the  list such Lake Erie specie8 as 1 have observed from time to time in the 
JVhile soine of these haw not lmen taken by me 1n the Mnumec Basin, 

One specimen from the Tiffin River at M ~ U L ~ O L I  Beach, hlich. 

Columbia City fish iiiarlrets. 
all of them doubtless enter the mouth of the Alminee River a t  times. 
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12. Noturus gyrinus (Mitchill). Ft., T., FH., MM., TB., DL. Everywhere scarce escept in the  
Tiffin River, 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 nieas- 
ured 24 inches in Icngth. 

13. Carpiodes velifer (Rafinesque). Carp Sucker. Ft., MA., MD., MG., T., TBr., AC., AO., AD., 
BO., BC., HC., BCr. The largest were taken in the 
lower conrsc of the Maumee River. 

14. Catostomus teres (Mitchill). Fiite-scaled Sucker; '' Black Srickei*." Taken by us throughout 
the Maumee River Batiiii, except a t  the following places: MA., MD., FL., IL., MR., TB., 
TBr., DL.,AO., AD.,MC., E. This is a common fish, and no doubt inhabits all the waters of 
this  river system. It is taken with hook and line in  the spring as soon as tho ice leaves the 
streams. 

15. Catostomus nigricans Le Sucur. Hog Sucker. Taken by us at all points cxnmined, except T., 
MM., MR., TB., SL., LC., MC., LCr., GC.,E. Rather common, and generally taken in clear 
swift currents. None taken in any of tlie Iakcs. 

16. Erimyzon sucetta (LacBpEde). C h d  Sucker. T., JE., CC., MM., MDe., TW., LCr., GC. Scarce 
at all 1,hese points. Tho largcst specimen, 7i inches long, was taken in St. Marys River, a t  
St. Marys, Ohio. 

17. Minytrema melanops (Rafinosque). Stripcl Sucker. Ft., MG., JH., JE., FH., FE., C O . ,  MM., MR., 
MDe., AW., AC., BE'. Courmon only a t  tho last two places named. The lergcst specimen 
was caught in  Fish Creck at Hamilton, Ind., and measured 7 iiiches. Striped suckcrs wcre 

'not found in any of the lakes. 
I%., MA., MD., T., MDc., TW., TRr., 

AC., AO., AD., BO., HC., BCr. Tho largcst specimen, 10 
inches in  length, ma8 caught in the Maumec Rivcr a t  Autwcrp, Ohio. 

19. Moxostoma macrolepidotum duquesnei Le Sueur. Co:o,union RedIiorRe; White Suckw. This 
common fish was taken a t  all places examinedexcept MD., BR., MR., TB., AO., SL., MC., E. It 
no doubt inhabits all tlie streanis in  this basin. The largcst canght were about 12 inchce 
long. D. 13; A. 7. RToiie of' this species was taken in thc lakes. 

20. Moxostoma aureolum (Le Sucur). Lake Redhorsc. MD., MG., MW., JE., E.  Common a t  all 
these points. It is valued as a food-fish in the lower Maumec River, where largo iiumbers are 
taken with hook and line in early spring. The Inrgcst, 3& 
pounds, was caught in  the Mauniee River a t  Defiance, Ohio. 

21. Lagochila lacera Jordan & Brayton. Eard ip  Sitc76cr. AC., BO. A t  the formcr place one speci- 
men, 5 inches long, and at the latter many smaller ones. D. 12. 

22. Cyprinus carpio Linnzus. German Cavp. T., CL., MR., TW., E. Vcryabundant iii the Maumee 
River a t  Toledo, Ohio, and in  r e s t  eiid of Lake Eric. 

23. Cyprinus carpio conaceus Linnmus. LrcciAer Cavy. One small spccimen each from the  
Maumee River a t  Toledo, Ohio, and from the  Tiffin River :It West Unity, Ohio. 

24. Campostoma anomalum (Rufinesqne). Ft., MA.,  MD., MG., JH., JE., FH., FE., 
BR., CC., 'I"., TW., DL., AW., AC., SL.,BO.,BC.. GC., BCr. Gonerally common in clear pools 
below riftles. A siiiglc specimen mas taken from Dcvils Lalic. None were caught in  the 
other 1:tkcs. Not om specimen was caught in tlio St. Marys River. 

25. Chrosomus erythrogaster Rafinesque. The specimens hero noted mere 
collccted by Prof. Meek in Lost Creek, near Defiance, Ohio. 

26. Pimephales promelas Rafinesqiie. MCI., E"., LCr., GC., TH., SL. Scarce. Lateral line ixnper- 
fcct; a black bar across middle of dorsal. 

27. Pimephales notatus (Rafincsque). Bltmf-noscd M i n n o ~ ~  A common littlo fish caught at all 
points where investigations were made, except tho following: MC., DL., CL., TU., E. It is 
no doubt found in  those waters also. 

A few specimens from the  Mauniee River a t  Tolodo, Ohio, and many 
from Dcvils Lakc, Maniton Beach, Mich. Head, 4 to  46- in  length of body; depth, about 4*. 
Eye, about 3f in length of head. First ray of c1orsafsomewliat nearcr snont 
than to  base of cauclal fin. Pcctoral fiiis not quitc reaching base of vcntrals. Lateral line 
inco rplcte. The dark lateral bands pass forward and mcet 
on the upper jaw in front. 

Rather common at all these points. 

18. Moxostoma anisurum (Rafinesyne). Whife-sosed Stmtei-. 
Not scarce at any of these places. 

I). 15 or 16. 

Head in body, 54; D. 14 (one 13). 

Head, about 5 ;  depth, 4). 

Scarcc at the other points named. 

Stone-roller. 

D. 8 ;  A. 7. 
Red-bellied 3finwozo. 

&ad, about 4 ;  cleptli, 44. 11. r, 7; A. 7. 

28. Notropis Cayuga Meek. 

Month oblique. 

Scales iii lateral line, 36 to  38. 
D. 8 ;  A. 7 or 8. 
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29. Notropis heterodon (Cope). Taken nowhere except in FishLake a t  Hamilton, Ind., where many 
specimens mere secured. None over 23 inches long. Lateral line not complete. Lateral 
dark bands pass forward tlirougli the eyes and meet on both jaws in front. Head, 4 to 4g in 
leugth of body; depth, about 4. Insertion of first dorsal 
ray nearer t ip  of snout than to  base of caiiditl fin. 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 a t  all these points. The two specimens from MaumeeRivor, Cecil, Ohio, are given by 
Prof. Meek as var. tnicr.ostomzis (Rafinesqnerand those from Gordon Creek as var. voliicella Cope. 

31. Notropis boops Gilbert. Common in the Monmeo River a t  Grand Rapids. Five Rpecimcns from 

Eye somewhat longer thaii snout. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

the Blanchard River a t  Findlay, Ohio. 
Notropis hudsoiiius (De Wit t  Clinton). Very common in tho Maumee River at Grand Rapids, 

Ohio, whero the largest specimens measured 2+ inches in length. A single specimen, 3+ inches 
long, was secured iu the Yaumee River a t  Toledo, Ohio. Numerous specimens mere taken in  
Devils Lake and Tiffin River at Manitou Beach, Mich. 

Notropis whipplei (Girard). Taken throughout the Maumee River Basin, except a t  
the following places: BR., IL., CL., TB., TH., &IC., GC., E. 

Notropis megalops (Rafinesqne). Conmon Shiner.. Talcen in all the strotims and at nearly every 
pointj where investigations were made. None found in the lakes. 

Notropis ariommus (Cope). Big-eye. Two specimens, 23 inches long, from tho Manmee River 
at Antmerp, Ohio. J a v ,  oblique; niasillarg 
extending to  front of eye. Front of dorsal midway bet8wcen t ip  of sn@ut and base of caudal 
fin. D. 8; A. 8. 

Notropis ardens (Cope). Redjin. I?ound a t  all points in tho streams esplored, except a t  MCl., 
T., JE., MR., TB., TH., MC, This iuclucles tho spccimens taken 111 Lost and Gordon crocks, 
near Cecil, Ohio, by Prof. Meek, aud classed by him as A’otvopis Iytl~t11’1~8 Jordau & Gilbcrt. 
Dr, D. S. Jordnn says, in Manual of Vertebrates, that. Arott*opis ardeits is vory variable, but 
the  dif~eerent varieties (!yi!htivit&, n f~ ipes ,  cyanoccplicrlm) are hardly worthy of separate names; , 
we have therefore classed r d l  under tlie name N .  nvdens (Cope). 

Notropis dilectus (Girard). Ft., JH., JE., CC., TH., BF., UCr. Common a t  a11 these places. 
Read, about 44; depth, 44. 

Notropis atherinoides Rafinesque. Ft., MCL, MG., T , JII. ,  JE., CC., TH., TBr., ATV., AO. 
Not common a t  any of theso places. 

Notropis arge (Cope). MG., JE., TBr. Scarce. Distinguished from tho former in having a 
slendcror body and a much ItLrger oye. 

Ericymba buocata Cope. Taken at all places in the streams except MCI., CL., TB., TW., TBr., 
AW., LC., MC. None was found in 
any of the other liikes. 

Common in the St. Joseph River near 
Hudson, Mich. Specimens were tlblien in cold mater in the Tiffin River a t  Hudson; and 
several from Lost Creek, near Cecil, Ohio, by Prof. Meek. Found nowhore else. 

This little minnow mas found in all the larger streams exam- 
ined and in nearly all the smaller tribntarios. It was 
not found in the lakes. 

Hybopsis keiltuckieiisis (Rafinesqne). River Chub. CibUght in llO11e of tho lakes, but specimens 
~ e r 0  secured at every poiiit in every stream examined exccpt in Mill Creek near Waterloo, 
Ind. Espoaially common and of large size ill the larger streams. The largcst specimen secured 
was 73 inches long. 

Crcek Ck ~ t b .  Generally distributed tlirougbout the Manmee 
Basin, but uot quite so sbnnilmt as the fOrUier. It iuliabjts swift curronts in t,he snlaller 
stroeins. Many small spccimens wero caught in cold TTtlter in Fish Lake a t  Hamilton, Ind. 
None mas found in the otlier lakes. 

Opsopoeodus einilie Hay. Two small spccinicus from tlio St. Marys Rirer a t  St. M:Lrys, Ohio, 2+ 
and 1% inches long. Mouth very sm:ill nud very oblique; cye longer than suout and 3 in 
length of hcad. Head, 4p and ad. in length of  bod^-; depth, 43. Front of dorsal behind 
insertion of vontrels and nearer tip o f  snout tliauito base of caudal fin. D. 9;  A. 8. Anterior 
rays of dorsal dusky. 

Eye longer than snout and 23 in length of‘ head. 

SiZver-JSn. 

Eye, about 24 in length of head; head, 4 in body. 

D. 9; A .  10. 

A single specimen from Indian Lake, Waterloo, Iucl. 

Rhiiiichthys atroilasus (Mitchill). 13Zack-nosed Dace. 

Hybopsie amblops (Rafixiesquo). 
It no doubt inhabits all tho streams. 

Semotilus atromaculatus (Mitchill). 
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46. Notemigonus chrysoleucus (Mitchill). Golden SBi?ier. Taken in warm water on grassy bottom 
a t  the following points: Ft., MCl., MG., MW., T., JH., BR., CC., MM., MR., MDe., TW., AO., 
AD., SL., LC., BE’., MC. 

47. Hiodon tergisus Le Sueur. Takcn only below the dams in the Maumee 
River at Defiance’and Grand Rapids, Ohio. 

48. Dorosoma cepedianum (Le Sucur). Ft., MD., MG., MM., MR., MDe., TBr., AC., 
AO., AD., IIC., GC. All tho specimens taken by us are 
small, none over 4 inches loiig. 

49. Coregonus clupeiformis (Mitchill). ?TBite)d&. Specimens taken in the  west end of Lake 
Erie are frequently seen in  the Columbia City, Jnd., fish-markets. 

50. Coregonus artedi Le Sueur. From the west cud of Lake Erie and observed 
in  the Columbia City fish markets. 

51. Fundulus  diaphanus (Lo Suenr). Cauglit by us only in  the Maiimee River a t  Toledo, Ohio, and 
in, Devils Lake, Maniton Beach, Mich. Abuniladt a t  both these places. 

52. Zygonectes nota tus  (Rafincsque). MG., FL., MM., MR., MDc., TW., l’Br., AW., 
AC., AO., AD., BO., HC. Seemingly scarce at all thesc points. 

53. Umbra l i d  (Kirtland). Very copnon 
ou soft, muddy bottom. Several specimens wcre found iu  the stomachs of black bass. 

54. Lucius vermiculatus (Le Sueur). “ Grass Pikc”;  Little Piclcc.rel. Conimon throughout the 
Maumee Basin. Specimens mere taken froin all the waters examined, except Indian Lake and 
Roaglin Crcek. Most abundaut in grassy and slugglsli maters. 

55. Lucius  luciua (Linnaus). Coninion Pike;  “ W h i l e  Pilce.” JH., ,JE., CL., TW., TBr., AC. Scarce 
a t  a11 those points, Tho specimen caught in tho St. Joseph River, a t  Hiidsoi:, Mich., weighed 
3& pounds. The stomach of this fish was filled to  its utmost capacity with a sucker 
(Moxostonza i)iaci~o7ey,iiEofi~~/~ duqzieenei), which was not less than 5 iuches long. The stomachs 
of others were examined aiid werc found to  contain minnows, crawfish, or beetles. The white 
pike aeems t o  be gradually diminishing in numbers in our streams and lakes. 

Fisliermen on the lower oolirse of t h e  
Maumee River say that  formerly the maskalonge was very abuudaiit hi that  stream, but 
t h a t  now one is seldoni takcn there. The Toledo 
fishcrmen say that  only a small number are talteu. by thein each year. 

None wcre taken by us, but the skin of one mas 
seen tha t  mas taken in the Maumee River a t  Defiance, Ohio. They are said to  inhabit all 
the waters of the hlaumee Basin. 

Gciiernlly distributed in  the wat,ers of 
tlie Mauinee Basin. Great numbers of thCsQ sriiall fish inhabit the Indiana lakes, where they 
constituto JJ large portion of the food supply of tho bass t~utl othor food-fishes. 

Only two snlall specimens were taken; one 
by Prof. Meek in Gordon Creek, near Cecil, Ohio, aud .one by us in warm sluggish water in  
St. hlnrys River, at Rockford, Ohio. 

Ft., MD., MG., JE., FL., I“., FE., CC., MM., 
MR., MDc., TW., TBr., HC. Taken in nonc of the lalres except Fish Lake, where we found 
it very common. Nom was caught in  the Auglaizc and tlie Blancliard rivers, or ii: any ‘of 
their tributaries. It is iniproperly collod “rock bass” by tho rural fisliermeii in northeastern 
Indiana. 

61. Ambloplites rupestris (Rafinesque). Rock Bass ; Goggle-eye; Bed-eye. Two pmimens were 
canght by us in  Devils Lake, none from any of the other Ialccs. A coiumoii fish at nearly all 
the  points where iiivcstigatious wcre made in the strenius except Fish Creek, Big Run, Lost 
Creek, uear Lima, Ohio, slid Lost and Gordoii creeks near Cicily, Ohio. Thuy werc taken in  
the largest numbers and of the largest size in  the St. Marys River at Dccatur, Ind. 

62. Chseuobryttue gulosus (Cuv. & Val.). T~u?woullr. FL., FI-I., ]:E., IL., CC., TJ3. Not conimon 
anywhere. 

63. Lepomisayanel lus  Rafinesque. None was caught in  the lakes, but specimens 
were takeu at noarly a w r y  point in all the streairis that  were examincd. 

64. Lepomis pallidus (Ifitchill). One of the coininonest of fishes i n  
all the lakes. Specimens were taken in  all the  streams and a t  nearly every point examined. 

Moon-eye; Silver Bass. 
A t  both places they mere very abundant. 

Bickory Shad. 
Geiierally found on muildy bottom. 

Lake Hcming; Cisco. 

Top Minnoia. 

Mitd Xmnoio. FH., FE., CC., TB., TIL, MC., LCr., GC. 

56. Lucius masquinongy (Mitchill). itfaeka70nge, T., E. 

They are also decreasing in  Lake Erie. 

57. a g u i l l a  chrysypa Rafiiiesque. Common EeZ. 

58. Lahidesthes sicculus Cope. Skipjack; Ri*ook Silverside. 

59. Aphredoderus sayanus  (Gillioms). Piratc  I’erch. 

60. Pomoxis  sparoides (LacEpBde). CaZico Buss. 

Green Sunjish. 

“Ulztc-gill; ” Blue 6u9/$8h. 
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65. Lepomis megalotis (Rafiucsque). Found in all the larger streams and in ncarly all the smaller 

ones. A fcw spcciiiieus were taken i n  Devils Lake, Mauitou Ileaoh, Mioh., but uone from 
any of the other lakes. Several speeiruens were canght on the spawning beds in Cedar 
Creek :tt Waterloo, hid., ou July 17. 

66. Leponiis gibbosus (Linnmiis). Coiiiniotr Sunjidi. Abundant in all the lakes. Cominon in all the 
larger strcams, except the Auglaize River and its tributaries. Less common in the srnaller 
streams. 

67. Micropterus doloinieu Lacbpbde. Stitall-ntoutlzed Ulaclc Bass. Common in all the strenms. Kone 
was taken from the 1:ikcs. Large numbers are taken beloiv the (lams in tho Mauiuec River 
a t  Deiiauce end at G r ~ ~ i i ( l  llapids, Ohio. 

68. Mioropterus salmoides (LacOpBde). Lai8ge-nioutlred Black Bass. A common fish in all the lakes, 
whcre they form excellolit sport for tho angler. Also coiumon in  the Maumce River and 
most of i t8 larger tributrbrics. Not o m  ww takcu iu tho Auglaize River or in any of its 
tributorics. In the stomachs of blnck bass were found crawfish elid minnows. In the 

the yellow perch, in tiiru, was foiiiid a mud miuuoiv ( Uiiibra l iv i i ) .  
Common everywhere on sandy bottom in the 

Meiimee River and in  the lower course8 of the lnrger tributaries. None mas fonncl in tlie 
sinuller strcams or in  the lalres. 

70. Etheostoma iiigrum Ratiiicque. Johnirg Darter. Cominon everywhere except iu Indian and 
Cedar lalres, and Tiflin River at Mnnitou Bcach, Mich. 

71. Etheostoma blennioides Raiiuesque. Grceit-yided Darter. None caught in  nuy of the lakes, uor 
from St. Mitrys River. 

72. Etheostoma copelandi (Jordan). Two speciiuens, 1) inohcs in length, more takcu in  the Mauiuee 
River at Toledo, Ohio. 

73.  Etheostoma oaprodes (Rafinesque). Rather comnioii at nearly all places examined 
by iis in all the larger stmams. Spcciinaus wero also secured in most of tlie smaller titream. 
None from any of the Inkes. 

74. Etheostoma aspro Cope & Jordan. Blnck-sided Davfer. Not taken in  the lakes, but  abundantly 
distributed iu all tlio streims exaniiiiod. 

75. Etheostoma evides (Jordan & Copelnucl). F i re  tipccimcns were caught at the confluence of the 
St. Marye and St .  Joseph rivers, a t  Fort \T’aync, Iud., and o m  speciuieu below tho dum in 
the Mauuice River, t i t  Grand Rapids, Ohio. They wore all takcu in clear flowing water. 
Length, 24 iuches; head, 43; clcpth, 5). 

76. Etheostoma flabellare Rafincsque. “Fa%-tailed Dni’ler.” JH., FE., CC., TH., TBr., DL., SL., 
BCr. O m  specimen cadi from tlio T i a n  River at Brunersburg, Ohio, and from I)eviIs Lake, 
Manitou Beach, Mich. 

77. Etheostonia coeruleum Storcr. 12aiirbotu Davter. Not one m m  caught in tho lakes nor iii the 
Maamce, S t .  Joseph, nnd St. Marys rivers. Conirnoii iu all the hrger and nearly all the 
siuallcr strcams. 

Strlped Ilaiihm‘ Davter.” Only t h e e  speciinens, 
from Sugar Creek, ncnr Lima, Ohio. They diff’cr from the foruicr in  having dark streaks 
along tho rows of scales on the back. 

79. Etheostoina jessia .Jordan rP: Brayton. Very abundant in Devils Lalie and TifRn River ut 
Manitou Beach, Mich. Ileacl, 4; depth, about 5. D. SII, 12. A. XI, 9. 

80, Etheostoma eos (Jordan & Copelnnd). 0110 specimen from Fish Lake, four from Indian Lake, 
and mauy from tho ‘l‘if8n RiTTer a t  Mniiitou Beach, Mich. 

81. Etheostonia microperca Jordaii & Gilbert. Least Daiqfcr. ‘hken oiily in  Fish Lake, where four 
specimens 1) inches in lcngtli were secured. 

82. Perca flavescens (Mitcliill). l’dlozu I’celqclf; “Bitrg Perch.” MG., MW., T., FL., FH., CL., MM., 
TB., DL., E. Rathcr com~non. Especially obuuclnnt in  the lakes aud in the lower courses of 
all the larger streams. 

83. Stizostedion vitreum (Mitehill). TOall-qe; Pike Perch. A fqw speoimons from the Maurneo 
River bclow tlie dim a t  Grant1 Rapids, Ohio, aud iiumerotis speciiuens wcro taken i n  the 
Maumee River tit Toledo, Ohio. Iu I d r e  Erie, around the  mouth of the MRuince Itiver, largo 
uumbcrs of this fish are canglit for thc niarkcty of Toledo and other cities. It is 0110 of tbhe 
Ieadiiig food-fishes. 

StOnlRCh Of Ol lC black bass \TUB fO1Wd & SCllOTV pCrCll (PWCU$UtW8CCtZ6),  alld 111 the StOlll&Ch O f  

69. Etheostoma pelluciduin 13nird. Saitd D w t w .  

Taken in all the other larger strcams and many of the srualler ones. 

Log Z’erck. 

Co~uinon ot all tlie other points nailled. 

, 

78. Etheostonia coeruleum spectabile Agnssiz. 
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84. Stizostedion canadense (C. H. Smith). Sauger; Sand Pike. MG., MW., T., BO., E. At the 
first three places named numerous specimens from 5 to 14 inches in length w0ro taken. At 
the last place 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. 

A few specimens from the Maumec River at Grand 
Rapids, five from the Maumee a t  Waterville, and manr from the Maumec a t  Toledo, Ohio. 
Kone was taken anywhere above the lower dam in  the Maumee River. 

86. Aplodinotus grunniens Rafinesque. “ Slteephead.” MD., MG., MW., T., E. Abundant at 
these pliwes. They are not valued for food, and the large numbers caught by fishermen in the 
west en& of Lake Erie are thrown upon the beach, where they decay and the “lucky stones” 
are pickeri up by boys. 

Only a few spocimensfrom each of these 
places were secured. 

85. Roccus Chrysops (Rafinesque). White Buss. 

87. Cottus  bairdi Girard. Jfiller’s Tltuntb. JE., BR., CC. 
They inhabit cold water on rocky bottom. 

LIST O F  FRESH-WATER MOLLUSKS COLLECTED I N  T H E  MAUMEE RIVER BASIN 
A N D  NORTHERN OHIO I N  T H E  SUMMER OF 1893, B Y  A. J. WOOLMAN A N D  
P. H.KIRSCH.  

[Identified by Dr. W. H. Dall and Mr. C. T. Simpsou, of the U. S. Kational Museum.] 

Maumec River (Kirsch). 
1. Auodonta feraaanciana Lea. 
2 .  Cnio niul t iradi~tzrs  Lea. 
3. Unio occideus Lea. 

1. Anodonia edentula var. Say. 
2. Auodonta decora Loa. 
3.  Aaodonta fooiiana Lea. 
4. Campelonta decisa Say. 
5. Cunipeloma integra Say. 
6. Linmcea stagqzalia L. 
7. Planorbis tricoltqi8 Say. 
8.  Planorbis can1pnntdatus Say. 
9. S’ihceriuni simile Say. 

Cedar Creek, Waterloo, Ind., July 15-17 (Kirsch). 

10. Spkmriuin strialinzcni Con. 
11. Ciiio undulatus var. Bar. 
13. Cnio licteol~ra Lam. Female. 

Sugar Creek, Cloverdalc, Ohio, August 10 (Kirsch). 
1. Pnio circulua Lea. 

Lake Erie, Port Clinton, Ohio, July11 (Woolman). 
1. Cnio nlattis Say. 
2. Uaio TufcoZus Lain. Malc and female, north- 

ern variety. 
3. Zhio occidcns Lea. Female. 
4. Uuio ?cndulatas Barnes. 

Vermilion River, Clarkfield. Ohio, July 17 (Wool- 
man). 

1. Unio luteolus Lam. 
2. Unio iris Lea. 

1. Cnio ?llldll~UtU8 B u .  

1 .  Xu~gar i tawa vrigosa Barnes. 
2. ZTnio unditlatus Bar. 
3. ZJnio cil*cltllts Lea. 
4.  Gnio rubiginosrrs Lea. 

1. Unio nsperi*i:ntca Lea. 
2. Unio ltiteol?ce Lam. 

1. Bnodontn edei i tda Sag. 
2. Unio occidens Lca. 

Rook River, Elyria, Ohio, July 18 (Woolman). 

Sandusky River, Tiffin, Ohio, July 19 (Woolmnn). 

Beaver Creek, Loraiu, Ohio, July 20 (Woolman). 

Grand River, Painesville, Ohio, July 21 (Woolman). 

Cnyithoga River, Sonth Parkt Indepeiidence, Ohio, 
July 25 (Woolmaii). 

1. ZTiiio occidetzs Lea. Fcmnle. 
2. Uuio ?indrdaiits Bar. 
3. Uuio ligainentinus var. Lam. 
4. Murgaritusa m g o s a  Barnes. 

L I S T  O F  CRAWFISH COLLECTED I N  T H E  MAUMEE RIVER BASIN BY P. H. KIRSCH. 

[Identified by Dr. Walter Faxon.] 

1. Canibaiw p ~ o p i n q u ~ ~ n  Gir. 
Maumee River, 1 J f. 11, 2 Q . 
Cedar Croek,~Vatcrloo,Iii(1.,7 8 f. I, 5 Q,3 3 f. 11. 
Devils Lakc, Maniton Beach, Mich., 1 Jf. zr .  
Tiffin River, Hudson, Mich., 1 Q . 

Maumce River, 1 J f. JJ, 1 9 ,  
Cedar Creek, Waterloo, Ind., 1 2  f. I, 3 $ f. 11. 

Beaver Creek, Grand Rapids, Ohio. 

2. Cantbarits inintunis Hog. 

3. Cunibai~iis r u s t i c n ~  Gir. 
Mauinee River, 11 2 f. I, 4 p , 1 2  f. 11. 
Cedar Crcck, Waterloo, Ind., 5 8 f. I, 5 9. 
Aiiglaize River, Cloverdale, Ohio, 1 p jw. 
Anglaize River, Defiance, Ohio, 13 f. 11. 
Sugar Creek, Clorerdale, Ohio, 2 8 f. I. 
Blailchard River, Ottava, Ohio, 1 2  f. I. 
Beaver Creek, C;raud Rapids, Ohio, 1 2  f. I. 
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BATRACHIANS AND REPTILES OBSERVED BY US IN THE MAUMEE RIVER BASIN. 

BATRACHIANS. 

Mud puppy; tuntcr dog. 1. Necturus maculatus Rafinesque. Clue specimen was seen by us in  the 
Thoy were said to  bo common in the lakes and larger Maumee River at Grand Rapids, Ohio. 

streams, where they arc often taken with hook and line. 
2. Bufo le@iginoaus Shaw. 
3. Acne gryllus crepitans (Baird). 

Lcss common but generally distributed along the streams. 
4. Rana pipiens Schreber. 

gations were made. 
5. Rana sylvatica Le Conte. 
6. Rana clamitans Latreille. 

Toad. Generally observed throughout the Maiimee Basin. 
Cricket fmg. Very common along the margin of all the  lakes. 

Observed :tt nearly all point8 where inresti- Commou.frog ; leopard frog. 

Toad frog. 
Green frog. 

A few from tho St. Joseph River near Hudson, Mich. 
One speciineii each froiu Ccdar Creek, Waterloo, and Fish 

Creek, Hamilton, Ind.; St;. Joseph Rivcr, Edgerton, and Sugar Creek, Lima, Ohio A few 
specimens each from tho Tifflu and St. Joseph rivers near Hudson, Mich. Many froin the 
Blanchard River a t  Findlay, Ohio. 

Stlid to  be common in all the lakes and tiluggish waters of 
the streams, but specimens were seen by us only in Cedar Creck at Waterloo, and Big 1Zun at 
Butler, Ind. 

7 .  Rana catesbeiana Shaw. Bullfrog. 

REPTILES. 

1. Storeria dekayi (Ilolbrook). 

2. Thamnophie faireyi (Baird & Girard). 
3. Thamnophie butleri (Cope). 
4. Thamnophis eirtalis (Linumus). Garfw  make.  At Iiudson and Manitou Beach, Mich., at Water- 

loo md Hamilton, Ind., and at Grand Eapids and Lima, Ohio. 
5. Natrix leberis (Linnaus). A few specimens mere seep &t Waterloo and Hamilton, Ind., and a t  

Lima and Findlay, Ohio. 
6. Natrix sipedon (Linnaus). Fl’atw sirake. A common siidie, but  wwj seen by us only a t  the 

following points : Maumee River, Antvr.erp, Ohio j Tiffin River, Manitou Beach, and Hudson, 
Mich. ; Auglaize River, Dobance, and Sugar Creek, Lima, Ohio. 

7, Amyda mutica (Le Suour). Leatlter turtle. Generally distribntcd. Taken by us in  the Maumee 
Eiver a t  Grand Rapids, where it was common; Tiffin River at West Unity and Brunersburg, 
Ohio; Auglaize River a t  Defiance, Lost Creek, Lima, and Hoaglin Creek at Oakrvooil, Ohio. 

Speciinons were taken by us i n  the Maulnee 
River at Defiance, Ohio; St. Joseph River a t  Edgerton, Ohio; Fish Creek at Hamilton, Iiid.; 
Tiffin River at West Unity, Ohio; Auglaize River a t  Cloverdale and Oakwood, Ohio. 

Specimens were observed in the Maumee, 
Defiance, Ohio; St. Joseph River, Hudson, Mich. ; Cedar Creek, Waterloo, Fish Creek, Hamil- 
ton, and Big Run, Butler, Ind.; St.  Marys River, Decatur, Ind.; Tiffin River, West IJnity, 
Ohio; Anglaize River, Defiance, Ohio, and Beaver Creek, Grand Rapids, Ohio. 

10. Aromochelys odorata (Latreillo). J I u a k  trcrlla. A single 6peCilu~1 from the Maumee River at 
Defiance, Ohio. 

11. Malaclemys geographica.(Le Sueiir). ~lrnl, tu?*fZz. h’ot common. Taken by us in  the Maumee 
River a t  Antwerp, Defiance, and Grand Rapids, Ohio; St. Marp River a t  Decatur, Iud.; 
Anglaize River a t  Defiance, and Blauehard River, Ottawa, Ohio. 

Specilnens wcre taken a t  almost 
every place where investigtltious were made by us. 

One speciinen each from Lost Creek, Lima; Auglaizc River, Clover- 
dale; and Beaver Creek, Grand Rapids, Ohio. 

One specimen froin near Hudson, Mich. 
Oile spocinien from Ccdnr Creek, Waterloo, Iud. 

8. Platyrettis apinifer (Le Sueur). L3oft-sliellcd turtle. 

9. Chelydra serpentina (Linnleus). Snalqing tzcrtle. 

12. Chrysemys margiiiata (Agassiz). The commonest of turtles. 

TABLE O F  DISTRIBUTION, 

The following tnble shows the present l a~own distribution of tho 57 species of fishes 
which we xiow know from the basin of the Manwee River. The sixearns aud places 
from which each npecies liss beeu obtained are indicated by the crosses in the nppro- 
priate columns. 
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21.--A STATISTICAL REPORT ON THE FISHERIES OF THb MIDDLE 
ATLANTIC STATES. 

INTRODUCTORY NOTE. 

Thc following report relating to the fisheries of the Middle Atlantic States is the 
last of a series of papers on the economic fisheries of the different geographical coast 
uections, emanating from the Division of Statistics and Methods of the Fisheries of 

.this Cornmission. The regions previously covered by printed reports were the New 
Enghiid States, the Pacific States, the Gulf States, and the South Atlantic States, in 
the order named. 

As was the case with the previous similar reports, the present article is based 
entirely on original field inquiries carried 011 by agents of the Commission. The 
investigations ivere conducted during parts of the fiscal years 1801, 1898, and 1803, 
and the statistics and other information obtained relate to the caloiider years lSSD,* 
1890, a i d  1891, and, i n  part: to 1898. The canvass of New York was assigned to. 
Messrs. H. M. Smith, E. E. Race, and W. A. Wilcox. The fisheries of New Jersey 
mere covered by Messrs. H. M. Smith, Ausley Hall, and E. E. Bace. Pennsylvania 
was visited by hessrs. 0.13. Stevenson and E. E, Race. The waters of Delaware, 
tributary to Chesapealre Bay, mere caiivassed by Mr. Race; the reinainder of tho Stsate 
by Mr. Stevenson. The itgents reporting 011 Maryland and Virginia were Messry. W. A, 
Wilcox, T. M. Cogsmell, H. M. Smith, C. E. Ingersoll, 0. H. Stevenson, Ansley Hall, 
and E. E. Race. The special sections of tliese States iuvestigated by each agent willi 
be found recorded in my aiinual reports for the fiscal years 1801,1898, aiid 1803. 

The coinmercial fislierie8 of these States are Inore important than those of’ auy 
otlier section in the United States in the itenis of persons engaged in tlie industry 
and the value qP prodncts. The capital invested in the fisheries is, however, much 
less than in the New Englnncl States. The returns for the last year covered by the 
statistics shorn that 90,023 persons found employment ill the diaereut branches of 
the inclustry; $10,318,664 I T ~ S  the valuo of the vessels, boats, apparatus, and other 
property used, :ind $19,083,454 mas tlie value of the products to tlie fishermen. 

The special fisheries which in the Middle Atlantic region are noticeably important 
and surpass in viilue those of all other regions colubincd :we tho alewife, bluefish, sea 
bass, shad, Spanish mackerel, squeteague, striped bass, white perch, yellow perch, 
clam, crab, terrapin, and oystnr. The oyster fishery done is worth $18,400,000, or 
more tlinn one-fourth the value of the entire fishing ilidnstry of the United States, aiid 
inore than tliat of the combined fisheries of th6 New E~igland States. Next to the 
oyster in prominence is the shad, with a value of $1,216,000, 

The report has beer1 prepared by Dr. Hugh M. Smith, assistant in charge of the 
division. I n  the elalboration and compilation of the field agents’ returns he has been 
aided by Mr. Charles H. Stevenson, principal office assistant, Mr. S. L. l’ritcharcl, and 
other nieinbers of the divisioiial.force. 

MARSHALL MCDONALD, 
U. ~‘3. Cowmissioner of Fish and Fisheries. 
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A STATISTICAL REPORT ON T H E  FISHERIES OF T H E  MIDDLE 
ATLANTIC STATES. -- 

BY HUGH M. SMITH, M. D., 

Assistarit in charge Division of Statistics a d  Nethods of fhc fiisheties, 0: s. Fish COt?lfJliSSiOtZ. 
-- 

GENERAL CONSIDERATIONS. 

Geograpl~ical feutzcres qf the region.-The group of coast States embraced by the 
title of this paper consists of New York, New Jersey, Pennsylvania, Delaware, Mary- 
lund (including District of Columbia), and Virginia. The Middle Atlantic States are 
sometimes regarded 8s iricluding only tlio four States first named, but from the stand- 
point of' t h o  commercial fislieries the inclusion of' l\larylancl :ind T7irgiiiia with the others 
mentioned and their oxclusioii from the group of States lying further to the south, are 
not only proper but arc fully warranted by numerons cousiderations. While it is trne 
that the fisheries of Maryland and Virgiiiia hare certain features that resemble tho.+ 
of North Carolina and otlior States of the South Stlantic seaboard, by far the strongest 
afliliatioas and resernblmces are with the Illiddle Atlantic region. 

These States have an area of 159,700 square miles, or about the suine as Great 
Britain aid Ireland, Denmai-k, IIolland, and Belgium conibinod. The laiid area is 
152,065 square iniles mil the water area 7,636 square miles. New Y ork has the greatest 
land area, but Maryland, next to t h o  smallest of tho States, has relatively and actually 
the largest water area; this amounts to 2,350 squarc miles, or about 30 per cent of the 
total surface. The water areas subject to tlie jurisdiction of the severti1 States are as 

Viraiuin ............................................ 
MiHrellnncous (anussigned wntors in D e l ~ ~ n i o ,  

lowur New Pork, n11tl Raritnn bays) ............. 

follows : 
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The length of the coast line of'this section, followiiig the i1ldentatjons of t h e  bnys 
and iuclucli~ig both sides of the rivers to the limits of coinmerci:il fishing, is qpros i -  
mately 6,400 miles. Tho estreme northern and southern points on the coast of these 
States, however, are only 340 miles apart in an &ir line. 

This region had a population in 1890 more than one-fourth that of the entire 
country, namely, 15,798,055, while the counties having a frontage on the salt and fresh 
maters of the section and m:bintaining economic fisheries had a population of iiearly 
one-eighth that of the United Stntes, namely, 7,685,930. 
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This section is indented by three bays, which are among the largest on the coast 
of the United States and are extremely important in connection with the fisheries; 
these are New Pork Bay (with its several tributaxy bays), Delaware Bay, and Chesa- 
peake Bay, mliicli have a combined area of about 3,1120 square miles. into these 
bodies of water all the important rivers of the region drain; these are tlie I3udsou, 
Delaware, Susquehanna, Potomac, Rappahannocli, and James. 

#cope alzd aims of t h e  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 publication of the very full discussion of the subject in the Fislieries and Fishery 
Iiidustries of the United States, relating primarily to tlie years 1870 and 1SSO. The 
chief purpose of  this paper, therefore, is to show the condition and extant 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 esplmiatory text for each State. 

The paper. 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 informatiou lies been obtained by$he personal iuqniries of the 
ageuts, and the statistics represent actual records of fishermen, fish dealers, and 
transportation agencies whenever such records were available. The statistical canvass 
was addressed priucipally to tlie calendar yews lSS9,1890, and 1891, and the figures 
for New York, Maryland, and Vir&iia in the accompa~iying 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 1898." 

The investigations of the river fisheries of this region were carried as f.ir up the 
streams as coinmercial fishing existed. Thus the Hudson River was caiivassed to 
Stillweter, N. Y.; the Delaware to Shawnee, N. J.; tlie Susquehanna to Columbia. 
Pa.; the Potomac to Washington, 1). 0.; the Rappahannock to Por t  Royal, Va.; the 
James to Richmond, Va. 

Whenever available, records liave been consulted in ascertailiing the quantity and 
value of the catch, and in the case of a very lmge proportion of the professional fishiug 
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 011 in the upper courses of the rivers, it is the exception to find fisherinen 
who keep a record of their catch, and jn order to dcteriniiie the approximate output 
of the various kinds of fishes taken i t  is often necessary to follow up very slight 
clues. A certain proportion of the fishermen lrnow how much their fish sold for, and 
with this item as a basis the agents can, by judicious questioning, prepare a fiLirly 
accurate statement of the quantity of the yield, although the separation of tlie catch 
into species involves elenients of uncertainty wliich must always render a fishery 
,'census of these minor fisheries unsatisfactory. 

The statistical matter to be presented consists (I) of general condensed tables 
hhowing by States the extent of the fishing iudustry in tlie entire region, (8)  of detailed 
kabulations for each State by counties, (3) of a series of statements giving the extolit 
of some of the more important fisheries, and (4) of comparative statistics by States for 
1880 and 1891. 

* A  paper OR the statistics of the fisheries of the Unitcd States, embracing the region under dis- 
cussion, was prescnted by the writer to the World's I'isheries Congress, convened at Chicago in October, 
1893, and W R S  published in the &Ill&in of the u. s. Fish Commission for thc snme year. The flgurcs 
therein contained, which were provisional, will be foiind to diEer in someslight respects from those 
given i n  the present report, which t to bu regarded as final! 
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I n  order to show the aggregate weight of the products of the fisheries, it has 
been necessary t o  reduce to the coi i imo~ uuit of pouiids certain articles which are not 
ordinarily sold on tliat basis, aiuoiig these being oysters, claws, scallops, and crabs. 
I u  the case of molluslrs, the quaiitities given in the t:ables represeu t the weights of 
the edible parts of those tniinlals; thus, with oysters, rouud clams, long clams, aud 
scallops, the m i g h t  of the meat and liqnor is talceii into consideration, wliile with 
scallops only the “eye” or ( (  heart 77 is sliown. The weights assigiied to a bushel of 
each of these sliellfisli are 7 pounds to oysters, S ponuds to round clams, l b  pounds to 
long clams and inussels, and 4ij pounds to scallops. The coiniiion edible crab is 
regarded as having an averagc weight of one-third of :I pound; tlie horseshoe or king 
crab is rated at  2 youuds. 

Nature of the jtsheries ,wid jtshery , rcsozerces.-The Middle Atlantic States have 
the distinction of innintaining more valuable fisheries tliau are carried on in any other 
region of the Uuited States. Tlie fishiug popnhtiou is about as iiumerous as that in 
all the otlier coast, and i:ilie States combiued. The number of vessel fisliernien, of 
shore and boat fishermen, and of factory hands and other shore einploy6s is larger 
than in any other geographical division. , 

The aggregate valuc of the iiivestiiieiit in fishing property is less than in the New 
Euglaud States. This is largely due to the relatively expensive class of‘ vessels 
employed in the latter regioii. In  the i t e m  of seiues, fyke nets, oysteriiig apparatus, 
number of vessels, and number of boats, the Middle Atlantic States take first rank. 

The value of the fisheries, which affords tlie best basis for deter~niniag the import- 
ance of tlie industry, iS niUCh greater ill this region thaii in auy other, being oiie and 
a half times that of the uest prominout section, Nem England. 

Among especially ljrouiiiieut features of thesedisheries are the very large fleet of 
sinal1 vessels, chiefly schooner arid sloop rigs, engaged in taking oysters; the extensive 
use of pound nets, fyke nets, gill nets, aud seines in the bays and rivers; tlie numer- 
ous sinall boats employecl for oysters and clams; the employment of stesin and sail 
vessels in the capture of inenhaden, aud tlie very valuable shore iudustries depeildent 
on tlie oyster and ineuhadeu fisheries. 

Features of the fishiug industry of the Middle Atlautic region which contrast 
very strongly with that of the geographical section adjoiniiig 011 the iiorth are the 
general unimportauce of tlie food-fish iudustries carried on with vessels aiid the 
practical absence of any fishing on the high seas. Only in New York is the iise of 
vessels for the capture of food-fish important, and only in ?Sew Jersey are the oper- 
ations of the shore fishernien noticeably extensive on the ocem grounds beyond 
jurisdictioiial limits. It is estimated that fully 90 per cent of t h e  value o.f the fishery 
products of this sectiou is from waters within the control of the Stntes. 

Thc waters of this region are perliaps more remarliable for the great abundance 
of the important fishery objects there fouud thau for an especinlly large variety of 
desirable fish and otlier animals, such as is present 011 the coasts of tlie Gulf sild 
Pacific States. While some seventy fishes of recognized food value occur regularly . 
on the ocean shores, iu the bays, or in the rivers of the region, and while tha number 
of invertebrate aiid other aquatic products is iiot small, the great promineuoe which 
the fishing industry of these States lias attained maybe said to depend 011 two 
products, 11aniely, the shad and the oyster, ivhioh are here more abundant aud 
valuable than i n  all the remainder of the country combiiied. 
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The following list embraces all the important food aud bait fishes of this region, 
as well ax 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 sc i en t i j c  nantca of tlte iinportant$sl~cs of the Niiddle Atlantic States. 

Common names. 

Albacore; Little tunny.. ....... 
Alewife; River herring ........ 

Alewife; River herring ........ 
Blueflah ........................ 

Bonito.. ........................ 

Bricr ray; Prickly ray ......... 
htter.5ah. ..................... 

Znrp. ........................... 
2attiaI1, channel ................. 

:at5sh, common ; Bullhead. ..... 
:era; Eingfish .................. 

:ohia; Crab-cater ............... 
:od. ............................. 
?anger eel ....................... 
koaker.. ........................ 
h n n e r ;  Chogeet. ............... 

k n m ,  black ..................... 
)rum, red ....................... 
Cel .............................. 
Uouudor, summer; Plaice.. ..... 

lounder,  winter ................ 
[addock.. ....................... 
Ink6 ............................ 
[alibiit. ......................... 

Local namcs. 

Albacore.. ..................... 
Applecore, N. J. 
Horae -uiackcrc.l, Vn. 
Alewife.. ...................... 
Glut herriug, Potonine Rirer.  
Herring. 
Summer herring. 
Alewife ........................ 
Brnnch herring, Potomac Kivcr. 
Hemin 

Greenfish Nd Va. 
Horue-m&kcr& N. Y. 
Mackercl N. J. 
Salt-watt.; tnilor, ML, pa. 
Skipjaok, Md. 
Skip mackerel N. Y. 
Snap Innckerri N. J. 
Snapping macdcrel, X. J. 
Snapper, N. J. 
Tailor Md VR. 
Whitdfish 'h. Y. 
Bonemte; ,  N. J ................ 
Bonrjnck, N. J. 
Bonito. 

Bluefisf' ....................... 

Skipjack. 
Boli-iaileil ekatc, S. J .___. .____ 
Priclcly skate, Xd. 
I<uttei-flsti. .................... 
Dollar-flHh N. J. 
Hnrrest.fldh, N. J., Md., VR. 
Starfleh, Va. 

Blaok cat ....................... 
Chaunol cat. 
Schnylkill cat, Pa. 
Whi te  cat. 
Bullliead ....................... 
Mud cnt. 
Yellow cat. 
Cero ............................ 
ICiiigiirh. 
Senrer, N. J. 
~ F L ' I ~ ~ : .  J . 
I3onito. Chesapeake Bay.. ...... 
Codfish, Cheaapcake Bay. 
Cod.. ........................... 
Conger cel ...................... 
Sen eel. 
Croaker. ........................ 
Crocus Chrunpcnke Bay. 
Grumbier Potouinc Kivcr. 
Bengal1 &. J. .................. 
Burgnll' N. Y. 
:all N: J. 
Unn6rc1 drum (yonng) .......... 
Ulnck drum. 

Carp  ............................ 

Druni. .......................... 
Red drum. 

,hicken halibut, Chesapeake 
Ihy. 

Fiatfish. 
Flounder. 
Fluke. N. J. 

Eel ............................. 

~ ~ 

j Iaice, N. J. 
Fiatfish.. ....................... 
Flounder. 
Winter flounder. 
Badclock.. ..................... 
Bake. ......................... .# 

......................... Lin , N. J. 
B d k u t  

Scientific names. 

Gymnoenrdn nilettornta. 

Clupen i~st ival is .  

Clupca pseudohnrengus. 

Pomatomus ealtatrix. 

h r d a  snrda. 

h i a  eglanteria. 

jtromntens paru. 

:yprinus carpio. 
hiiiciiirus albitluo. 

Imeiurus ncbulosiis. 

3coInberomorus regalia. 

Llncate cnnnda. 

:ndns morrhna. 
Jcptocegl~nlus conger. 

dicropogon undulntus. 

:tenolahrus adspersue. 

'ogonins cromis. 

ciiena ocellata. 

Lngnilla chrysvpn. 
'aralichthys dkntatus. 

'scndo~~lcuronectos a m  er i- 

felnnogrammns wglifinus. 
'hyeiu c h n ~ s ,  P. tenuis. 

[ippogloasns hippoglossus. 

canna. 
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Com.mon and scienlijo names of the important &dies of the illiddlc Atlantic Statee-Continued. 

Common nnmos. 

Hickory shad.. ................. 

Mackerel. ....................... 
Nonhnden ....................... 

Moonfish ....................... 
Mullet, striped ................. 

P i g f i ~ h  ......................... 

Pike ;  Chnin pickorel ........... 
P i k e ;  Bandod pickerel ......... 

Pollock .............. ,. ......... 
Pompano ...................... 
Redhorse ....................... 

Salmon ......................... 
scup.. .......................... 
Sea baas ........................ 

Sca-robin ....................... 
SI1acl.. .......................... 
Sheepshead.. ................... 
Skate, smooth; Barn.door skate 
Smolt ........................... 
Spanish mackerel.. ............. 
s p o t  ............................ 

. Local name3. 

Aiitiimnal herriii N d . .  ...... 
Fresh-water ta igr .  I'otcninc 

ltiver. 
Greenback, N. Y 
Horring N. S. 
Hick, &snpenke BnS. 
Eickory jack. 
Hickori shnrl. Cliosnpeake Bay 
p n d i n b  N. J.  
lnilor &I, ~ o t o n i n c  ~ t ive r .  
Barb N J .................... 
Black mullet Chcsnpenke Bay. 
Hake. N. J. , i lel .  
ICingflall. 
Sea m iillot Tn. 
Boston mackerel, h'. J.. ...... 
Markerel. 
Alewife,Del., Nd., Vn ......... 
13117 alewife, Chesnpanko Bay. 
13u'gHsh Vn. 
B u ~ l i e n h ,  Vn. 
1311; slina. y n .  
&ilikcr K J ChosnpoukeI;ay 
~~ ie tmnb.  N. i'. 
Grecii tni l .  
Mardibnnker, N. J. 
Menhaden. 
Moss bunker, N. T. 
Olilmife, Vn. 
Pilclrcr, Vn. 
Angol-flsh ..................... 
Xnonflsh. 
Por we.  
Pntbnnclr Pa ................... 
,lumpilia niullot, ~ a .  
Nnllet .  
Stripccl miillc~t. 
Griiut Clirsnponko Bnv ..... 
Rogfidh, Chesnpcnke BnT. 
Sperlc!eil reilmontIi, Chew. 

Pirkorel  ...................... 
Pike. 
Pickorel. ..................... 

poulre Bay. 

Pike. 
]%rook pickorel, Hudson lt ivcr 
Ditrli iilce, Delawnre I<irer.  
PollocL ....................... 
Poniiinno ..................... 
Sundsli Va. 
Lnrge-e'cnled miclcor .......... 
Mullet. 
Mullet snclior, Potomac River. 
Redhorne. 
Red mullet. Potoninc Rix-or. 
Salmon ....................... 
Fair ,nniil Va ................. 
Porgy N.'Y., N. J. 
SO& drgv N. J 

Ulaclcflsh. 
Black will, Cliesnpenke Bay. 
Blnok parch. Md. 
Black noll, Nil. 

Blacl;, bde's, va'. .............. 

Sea bass. 
Flyin fish, N. J., Va ......... 
~icfisf; N. J. 
Sei robin. 
Slind .......................... 
Slleopaliend ................... 
Smooth skate.. ............... 
Smelt.. ....................... 
Bay mnckerol. CheanpenkeBny 
Spnninrcl, N. J. 
Spanish inncknrel. 
Cape Mav oody, N. J ........ 
Cronker g d .  
Crocus L a .  
Goody 'N. J. 
Lafa&ts-flsh, N. Y. 
Porp'y, N. J. 
Ranch, Vu. 
spot. 

Scientific nnmcs. 

Clitpea mediocris. 

Menticirrus nebnlosns. 

Scomber saoinbriin. 

13ruvoortint tyrsnnus. 

Climtodiptcrns faber. 

Mngil cephnliis. 

Pomnrlnsp fulromnculntns. 

Lnoins reticulatiis. 

Lncius nniericnnus. 

pl lnchina  virens. 
lrnchinotus carolinus. 

Noxostoma niacmlepi(l0tnm. 

Snlino snlnr. 
Stcnotomns cliryaops. 

Serrnnus atrarius. 

Prionotus strigatiia, P. pnl 

Clunen snoidissimn. 

mipcs. 

Arohosnr&s probntooophnlus. 
Rnin Imvia. 
ORmerus mordnx. 
Soumberomorus inaculntus. 

Leioatomus rnnthurus. 



346 BULLETIN O F  THE UNITED STATES FISE COMMISSION. 

Common aiid scitntijk sanies of ilte intpo~fantf iakes of ilcc X i d d l e  Atlantic States-Continued. 
- 

Comniou unmcs. 

Squotenguc, spotted ............ 

SqUCtCRgllC! ; \vCfdCflSll ......... 

Striped bass ..................... 

Sturgeon ........................ 

Sucker, blnck .................... 

Sucker, brook ................... 

Tautog .......................... 

I’omcod.. ... ;. ................... 
White perch ..................... 

Yellow perch.. .................. 

YCllOW-tail ...................... 

Local names. 

Boy., 
Trout. 
Whi te  trout. Tn. 
Bl$ i s l i ,  x’. P.. N. J., Del., HA, 

vn .  
Chickwit, N. P. 
Grny trout, Vn. 
Sal<.\vster trout, Chcsniienko 

Bay. 
Sea t rout .  Cliesnnenke 13a~.  
S q a c t c a l  - 
Trout. ‘bcsapenke Bay. 
Weakfish 
I<oclc .......................... 
I~orkfisll. 
Striped bnsn. 
I\lntnoose Dclawnrr River.. ... 
Nocisc (y;ung), N. J. 
Stur eon 
Blncf 8nbkcr. Md., Vn.. ....... 
Mud sucker. Md. 
hZullet. 
Sucker. 
Finc.scnled uucker ............ 
Mdd uucker,Md. 
Siirkcr. 
Blnckfish ...................... 
Chub. h’. J., V n .  
Moll, Va. 

Bay. 
Snlt-water ohuli, ’ Chesapenkc 

Smootli blackflsli, h’. J. 
Scii.torr, N. J. 

%%orgc, Vu. 
Frostflsh ...................... 
Tomcod. 

Perch. 
\Yliitc peroh. 
Yellow perch, X. J. 
I’crch ........................... 
Pullon nod, Md. 
Yellow pcrcb. 
King TVillinm lurch, Vn... ..... 
sliver pcrcli J. J 
Ivliitc perel;, N. J., ~ d .  

Ulnck perch, N. J ............. 

Scientific 1iaincB. 
.- - 

Cynosrioir nobulosim 

Cynoscion regalia. 

1:occns lincnliis. 

A cipenser aturio oxyrliynchus. 

CirtostomuR nigricaiis. 

Cntostoinus commcrsoni. 

runtoga onitis. 

Miciogndus towcodus. 

Sloronc nmericnna. 

Percn liavoacena. 

Umrdiollu cliiysurn. 

Tlio principal uiollusca~i resources of this region are the oyster ( Ostrea a+w~inicu), 
the quahog, round clam or hard clain (Veitzis nievceiiaricr), the soft claiii or long clam 
( J f p  amzaria), the mussel (JlytiZus er7ulis), the scallop (Peetea irradiaizs), tlie “jingle’) 
(B9ionLia epliippiunt), the ( 4  qnnrter deck” (Crepidula fordcatu) ,  and the squid (Loligo 
pealei). The scallop and two shells employed in oyster planting, the “jingIe and 
LLquarter deck,” are taken oiilg in New York, but the other mollusks are found iii all 
the other States hariiig frontage on salt mater, although all except the oyster are 
somewhat more abundant ill the more northern States of the sectioii. 

The economic crustaceans of this regioii are the lobster (Asfucus avtericniazu), the 
king crab or horseshoe crab (Limitlus 2)0h~p~l~t~lZcS),  the ~oiriinon blue crab (Calliuectes 
7~ctstatus), tlie shriinp (Cranyow vuZ,qur;s), and crawfishes (Cant barus). The lobster is 
restricted to tlie coast maters of the States iiortli of Maryland, and the crawfishes are 
taken only in Marylaiid and Virginia, but the other crustaceans named are generally 
distributed throughout the Middle Atlantic region. 

The reptilian resources of these States include the diamond-back terrapin (&la- 
clevtmgs palust&), the slider or red.bellied terrapin (Pseudemys rugosa), the bullfrog 
(Rana catesbiam), and sever:il sea turtles. 
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New Pork ................................ 2,250 i, 858 
New Jersey.. ............................. 2.017 7,889 
peiinsy~vatia ............................. 348 1,031 ................................ 1, a53 I)plrr,vnro 
Marylaiid (iuoluding IJistrict of 'Columbia) 
Virgiuia. ................................. 

CONDENSED STATISTICS. 

The statistical aspect of the fislieries of the Middle Atlantic States is shown in a 
general way iii tlrc follon-ilig series of tables. Tliese tabulations make it possible to  
ascertaiii a t  a glance the relative importauce of the fishing industry iii each State as 
coiiipared with the entire region and with each of the other States, aiid are prelimitiary 
to  the very detailed statistics which arc afterwards presented. The general tables 
whieli are giveu pertain to the persons engaged; the apparatus, vessels, boats, etc., 
employed, and the quantity and valw of' the cattoh, viewed from several standpoints. 

It appears tliat of the 90,983 persoiis employed io tlie fishiiig iiidustry of this 
region in 1591, 16,213 mere vessel fishermen, 64,00G were shore and boat fisherinen, 
2,800 rere  carriers of fishery products, aiid 15,304 were shore help, factory hands, etc. 
Considerably more tlraii two-fifths of the fishery employ6s, viz, 30,914, were in Mary- 
laud and nearly one-fourth, namely, 33,591, were in Virginia. The order of rank of 
tlie other States WDS New Pork, New Jersey, Pennsylvanin, and IMaware. 

Parsons engccgetl in  flrc pskeries of fhc iZCitldlc At!mific States. 

1 Total ............................... 
- - ~  

15,213 64,000 
I 

eG 
201 

6 

The inorley invested i t ~  this iiidustry was $19,31S,GG4, of which Naryland is credited 
wit11 $7,466,718, New Yorli with $8,253,200, TTii*ginia with $tc',04S,G59, Ken. Jersey with 
$2,iG7,SG5, Pennsylvania vitli $944,140, and Delaware with $!2008,0083. The factors 
entering most conspicuously in to this 1:~rge anioniit :we vessels, boats, shore proprty,  
and working capital. . 

No less t l m  3,IGO vessels of over 5 tons register were engaged in the aotuall taking 
of fishery products, aud 758 otliers were eiiiployod esclusively in  transportii~g tlie 
catch.' This fleet was valiied, with the outfits, at  $4,70l,S18, mid its tonnage~vas GS,714. 
Over 1,G% of the vessels w r o  iu M:irylund and about 045 in Virginia, the other four 
States having 1,356. 

Boats t o  tlie number of 39,534, valued at  Skl,SS9,13S, esclusive of thqse constitnting 
a part of tlie vessels' equipment, mere used. Of these 9,895 were in Marylaiid, 9,247 

Virginia, 6,227 iii New York, 5,743 in New Jersey, and 1,783 in pelli1sy]~~a1li~ and 
Delawnre. 

The various kinds of property used on shore in coiiiiection with tlie business, 
sccli as factories, fish;liouses, reels, etc., liacl a value of $5,S63,GOG. Naryland, owing 
chiefly to  its extensive :uid nu~lierous oystter-pacliiug est:tblishinents, liad tlie I i~gos t  
dinre in this amount, $3,446,327 being thus credited; New York followed, with 
$1,7!)4,0G9, and Virginia vith $717,7S7. The working or cash capital required t o  
properly condnct tlie fishiug iiidustry wa3s $5,140,!)5~. This is a somewhat uncertain 
though very important i teiii, which inay be viewed in several different W ~ Y S ,  and 
.c.aries Tvith the inctliod of corisitleratiotL As here regarded, i t  is the oinouut of ready 
Inoney which must be kept by fisliery oper~tors, ~rlrolesale purchasing agents, and 
factory owners in order to meet the current deuiends for fish, \rages, materials, eto. 

. 

1 

2,049 ' 12,240 

289 2,273 
53; 1 10,03!) 
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Vgssele fishin- ............................................ 
ronnngo. .. .: .............................................. 
outfit.. .......................................................... 
Tonnnge .................................................. 
OlltAi ............................................................ 

Boate ....................................................... 
A paratus-veasel fisheries : 

!Linea ............ :. ...................... ............... 
lrnp nets.. ................................................ 
Lims, hand ant1 trnwl ........................................... 
Eel pots .................................................. 
Lnbvter pots. ............................................. 
Dredges rakes and tongs ................................ 
kmie$ ............................................. ..:. ... 
Gill riots and trainincl nets ............................... 
Pound nuts ancl weirs .................................... 
Fyke nets and bllg IICtH.. ................................. 
Liries ............................................................ 

Vessels trailsporting ....................................... 

, I  

A prntud-slio;e fislieries: 

This element is largest in Maryland mid New York, aud smallest in Virginia, of the 
four States having a noticeably large fishery investmelit. 

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 tranimel nets, which are structurally gill nets. Mary- 
land leads in the number of gill nets, but New Jersey takes precedence in the value 
of such nets; and while Virginia leads New York in the number of nets, the 1:ittcr 
State surpasses in  value. 

The dredges, scrapes, rakes, tongs, and forks used mostly in the extensive 
molluscan fisheries together had a value of $474,304, a sum representing 51,578 such 
appliances. In the vessel fisheries, 8,875, valued at  93938,051, were employed; and 
in the boat fisheries 42,703, valued at  $230,233. The investment of I\laryland 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 
Kern Yorli, New Jersey, Maryland, and Virginia. The number of such nets was 
2,414, Iiaviug a value of $365,7S3, of which 1,005, worth $71,77S, were in Maryland, 
and 941, worth $16G79BO, mere in Virginia. In New Yorli, 90 traps, valued a t  $33,350, 
were operated from small vessels. 

Haul arid purse seines, to  the number of 1,S08, were fished in this region, the 
former being well distributed among all the States, wliile tho latter are chiefly in 
New Yorlr and Virginia. The value of all seines was $278,230. 

The number ancl value of other iniportant kinds of apparatus used in these States 
were as follows: Fyke and bag nets, 21,73G, $125,565; pots, 27,414, $27,722; lines, 
$23,310; miscellaneous appliances, including spears, dip nets, etc., $8,511. 

Vessels, boats, ccpparati~i, shore property, aid cash capitctl eny,loyed in$slieries of the Xi(1dZe Atlantic States. 

618 
8,486 

41 
700 

0,227 

09 
00 

00 
490 

1,800 

258 
6,402 

173 
6,246 

Designation. 

524 
7,883 ....... 

33 
1,437 

5,742 

12 

40 
230 

2,032 

....... 

....... 

/No. 
___ - - 

$541,520 47 $84,900 ............ 1, I04 ........... 
122,433 ........ 10,410 
108,150 2 2,875 ............ 20 ........... 
412,373 837 30,G52 

0,100 ................... 
370 ........ 206 
20 ................... 

225 ................... 
44,251 143 3,035 

13,255 ........ 110 

...................................... 

Spenrs .................................................... 
Drcdges and scrapes.. .................................... 
Tongs and forks .......................................... 
Minornppnratua ................................................. 

2aah capital ....................................................... 
Total ........................................................ 

Slioro and accessory property.. .................................... 

Value. 

$773,442 

44,100 

.......... 
168,388 

5,710 
373, Gi0 

30,850 
32,350 
8,870 

24 8 
1,187 

48,322 

35,700 
88,450 
38,090 
65,4G5 
2,875 

13,074 
2, 332 
8,728 

43,200 
33, a00 

250 
1,704,000 
1,670,000 

5,283, 200 

........... 

--- 

3.480 
4,872 
0,987 

- 

300 I 
185 

a, 083 

1, 602 ....... 
3,'iGO 

725 
210 

1,184 
3,474 ....... ....... ....... 

31,022 
129,832 
55,370 
18, 881 
4,808 
3,001 
1,103 

404 
8.334 

' 15,(125 
4117 

409,501 
538,850 

I@, 405 1 iii 1 21,450 ................... 12:I",i 5% .................... ................... ................ 1 ........I :::. ....... ................... 
404 1: :: :: 1: '450,102 

I .  ....... 303,750 
I_._ -- .......I 2,407,805 ........ 044,140 l i  --I 
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I I Delaware. 1 Maryland.* I Virginia. 

J’essels, boats, apparatus, shore pf’OpCl*ty, rind Cash capital cmnployed iri $shwies, etc.-Continued. 

Vessels Asliing ........................ 
Tounnge.. ........................... 
OUL~~L:. ..................................... 

Vessels trnnsporting .................. 
Tonnage.. ..... .i.. .................. 
outflt ....................................... 

Bonts .................................. 
.Apperntns-vessel fishories : 

Seines ...................................... 
Trap nets ................................... 
Lines, hand and trawl ...................... 
Nelpots .................................... 
Lobster pots ................................ 
Drodges rakes, and toups ........... 
beiues ............................... 
Gill uots and t,ranimel nets .......... 
Pound nets rind weirs ............... 
Pglce uets and bag nets ............. 
Liuus ....................................... 
Eel pots ............................. 
Lobstor 1JObS.. ....................... 
Spunrs ............................... 
Dredges and scrapes.. ...................... 
Totlgs and forks.. ................... 
Minor npparatus ............................ 

A iparatud-shoro flslicrics: 

25 
304 

10 
224 

910 

I 

110 

205 
1,580 

20 
587 

1,775 
40 

170 

243 

I- 
\ No. 

$21,525 

3,390 
13,250 

1,075 
20,233 

........... 

...... :.... 

1,225 $870,705 
21,033 ............ 
........ 331,709 . 

402 670,150 
13,150 ............ .._.. __. 50, 085 . 
0,925 579,188 

3,100 
47,907 

758 
20,717 

32,824 

....... 

....... 

73 0 
9, 087 

214 
5,084 

9,247 

...... 

...... 

$2,790,532 ............ 
815,203 
060,220 ............ 
103,803 

1,889,138 

137 
00 

130 
720 

8.875 

....... 

10,203 1 
,52: I 08,330 

33,946 11 990 120.014 
a m  I 1.005 ( 1 . 7 7 ~  

80,050 
32,350 
9,470 

208 
1.382 

235,071 

i , ? S i  iO;35S 38:0’24 
20 ........ 2,272 

784 1 4,030 1 4,013 

........... 

178 
5,079 

94 1 
330 

110 
...... 

15 8,450 41 ...................................... ...................................... ...................................... ...................................... 
2,110 1 2,913 

Value. 

115,001 1,827 

$498,440 

1,071 
30.158 
2.324 

21,736 

23,840 

3,890 
8,323 

84,381 

....... 
2* 515 

.......... 
109,9?J 
241, 005 

198.180 
418,722 
333,433 
125,505 
13,834 
22,407 
9. u25 
4,227 

60,083 
172,550 

.......... 
29,008 

403, ‘i22 

25,850 

30 
........... 
........... ........... 

24, ti92 

100 
85 

522 
I13 

........... 

44,800 

32,470 
40, 030 

100, 000 
5.770 
3,432 

95 ........................... .................... 15 
2,008 10,509 188 
12,D21 72,750 10,750 
........ 2,498 ........ ........ 2,440, 327 ........ 

.......... 
10 

50,203 
442 

717,187 
487,500 

4,040 

44,400 ,. ....... 
208,082 1. ....... -- 

2,948,659 

2,107,455 ....... 
7,400,718 ........ 

Total. 

Alewlvos .......................... .......I 2,104,5tiO 
Blnclc baes. ........................................................ 
Ulueflsh ......................... .:. ...... 5,500,575 
Bonito.. .................................. 1,750 
13utter.tish ................................ 837,240 

$23,520 

237,010 
150 

12,988 

Druni ...................................... 
Eels ...................................... 
Floiinders ................................ 
Frostflsli or tomcod ....................... 
Enddoclc ................................. 
l~ingl ls l i  .................................. 
Maelcurol.. ............................... 
M ~ t i l i a d t ~ ~  ................................ 
Mullet.. .................................. 
Perch wliitu.. ............................ 
Pike  ...................................... 
sen ass .................................. 
Sllad ...................................... 

Perch: yellow.. ........................... 
s c u t . .  ................................... 

Slieopshond. .............................. 

................ 
1, GIG,  219 
1,501, 090 

278.400 
147,730 
157,551 

-_.--- ....... 1 19,318, G o 1  
I 

.......................... .......................... .......................... .......................... .......................... 

, 
* Inclutles District of Columbia. 

The yield of the fisheries of this region was 590,154,369 pounds, having a first 
value of $19,033,474. The quantity given includes only the uet weights of shellfish. 
Owing to  the large catch of a colhpsrativeiy cheap fish (menhaden) in New York atid 
Virginia, the quantity of products there taken \vas considerably larger than in 
Maryland, t h e  fisheries of which were far more valuable. The table s h o ~  that  the 
fisheriesof the latter State were worth $6,460,759, those of New York 484,517,369, 
those of Virginia $3,G47,845, those of New Jersey $3,530,057, those of Pennsylvania 
$322,021, and those of Delaware $255,423. 

I’rodtJcts of tliefislieries of ti le Middle dtlamitic States. 

................ 
104,800,114 

IOU, 000 
41,200 
40,910 

8,215 
350,858 
0 i9 ,  180 

3,044, 050 
19, 523 

spocios. 
New York. 

~ o n n d s .  1 Value. 

Carp ................................................................ 
Cattlsh ................................... 1 117,180 I 5,144 
Cod ....................................... 2,277,458 80,921 .......... 

97, OD0 
45,231 
10,408 
3,890 

10,702 ........... 
205, 005 

7,878 
2.0317 
9; 002 

740 
7,010 

95,015 
181,209 

3.500 

Pounds. 

2,000,820 
0,250 

7,227,020 
150. 033 
230,802 

2.000 
133,824 
841,011 
124,240 
023.280 
987, 805 

1,400 
17,040 
39, 007 
23,117 

20,070,542 
88,350 

103.724 
500,238 
19,485 
25,082 

3,731,538 
10,225,455 

20, 290 
7,050 
78,391 

;:I3 1 2,331,776 1 $13,440 1 
1R3 .......................... 

0.857 1 .............. 1 ............ 1 22,885 2,368 

0,582 .......................... 
e, :% 1 132 % 1 0, % 1 
20,001 .......................... 

4,902 
13,530 
27,219 
1,0114 

855 
147,003 
443,438 

4, 013 
1153 

12, 020 

.......................... 1 0.020 I :& I 
4,055 095 I 

12,025 

.............. ............ 

............... I I ............ ........................... 1 .............. ~ ............ 
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Products of the$she,r ies of tkr: Afliddle Atlantic States-Continued . 

1 h'uw Pork . I New Jersey . 1 Pennsylvania 

Spots and croakers ....................... 
sql1etca"ue ............................... 
Sturgeon .................................. 
Suckers ................................... 
Tautog ................................... 
Otlier iish ................................. 
Refuse fish ............................... 
O ~ s b r ~  ................................... 
Soft clams or long clams .................. 

ualiogs or hnrd clams ................... 
onllopa .................................. 

Mussels .................................. 
Squid ..................................... 
Shells 

CrabR, soft  ................................ 
Lobsters .................................. 

Striped e a s a  .............................. 

2 
..................................... ............................... hnrd 

Species . 

17. 501 
2.852. 05.1 

.j0. 261 
25, 378 

171, I72 
286, 991 

1,118. 913 
18,277. 434 
1.505. 500 
4.524. 520 

313, 042 
21. 000 
40, 83ti 

16, 766. 100 
435, 506 
93, 500 

165. 003 

2p5, 449 

$700 
111. 301 

928 
21. 389 

Pounds . 
. 106. 680 

6. 003. 583 
208.164 
452 . ti30 

$4. 521 

43. 2913 
IO. ti10 
4. OUR a.  891 
3. (184 

201. 515 
.......................... 

24, 615 $2, 406 
59. 700 610 
42. 550 '2. 115 

84. 230 4. 286 

.......................... 

.......................... 

1. ti33 1 ............. 

1. 545 
7. ti18 
8.028 
2. 733 

2.748. 500 
105. F91 
650. 621 
48. 310 

900 

15. 950 ............. 
3.450 280 . 500 
7. 680 I 250. 111 

50; ti80 
99. 437 

167.3'20 ............. 
16. 114. 507 

827. 000 
3.454. 024 ............. 

6. 000 

la; G55 i65; 664 ............I I. 200 
............ 2. i98.980 ............ I 3. 280 

35. 380 j .......................... 

...... 
4,817, 360 1 79,116, 880 

..................... ..................... 
21. 000 
52. 215 

189. 121 

.. 

Mar~lnnd.*  

9.244 
3,538, 980 

2. 754 21, 000 
18. 404 157. 2U3 
3. 934 211. 181 ---_- 

..................................... . ......................... . 
785 
780 

Alewives _ ._. ._ .__. 
Mack bnSH 
Ijlueflsh ._, _ _  
Bonito ....._.__. .__.__.... ...__.___.. ._ .._.._. 
1iutter.flsh _ _ _  ..._...___.._____ _ .__ 31, 955 
Carp .... _ _  .......... _ .._. _ 27, 828 
Catfish ........................ 73, 800 4, 074 1,200, 752 45, 502 
Cobia orcrub.cater ............ ._ .....__. .._.._._.. ._. .._._._.. . ._______ 

Species . 

......... ....... .... ................. .... 

(:or1 ............................ ......._......_.___. ....__ ...... ....._... 

33.993. 834 13.017. 845 

... 
0i.u.utn .......................... 30, 000 380 ..................... 
Flounders .......... : .......... 1 5, 000 I "% I 33, 443 I I, 008 
Eels ........................... 223. 500 iO!, 044 32.91$ 

590.454. 369 

Froatflsli or tomcod ............ 1 ........ ..I.. ...... ..I.. .... ......I ......... 
Haddock 

Mac ere1 ...................... i . 
Mellhadeu ..................... 
Mullet ......................... 
Perch whito ................... 
Pike  ........................... 
Ponipnno ...................... : 

Kiin~fiifisli ....................... 

Perell: Sellow .................. 

.... . 

.......... 
ti7. 000 
38. 1100 

212.945 
42. 910 
24. 950 .......... 

.........I............ 
48 I__._ ........ I::::::::: .............................. 

420 30,9.52, 120 65, 3117 
1, 125 101, 540 2 . !I74 

14, 113 1,1011, 273 57, 038 
2, 026 1,385, 352 18.040 
1, 548 5w3, 204 35, ?ti1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SCOD .................................................................... 
113, 370 1 4, 514 

Shnd .......................... ..l, 508, 190 04, OB9 G, 224, 873 211, 5 i5  
Slieepsliend ........................................ 3, 185 I 390 
Skates ............................................................... 
Spaniah mnckerel .................................. 44, 837 5, 360 
Bpvts and croakers ............ 42, 480 2.280 273, 283 12, 119 

Striped as9 ................... I 94, 910 13, 758 1.201, 093 97, 770 
Sturgeon ...................... 1,301, 800 30. 44H 7'2, 448 2, 343 
Suckers ........................ 285, 2.18 7, 533 

Other sh ..................... 4, 380 
I(efUs0 fish .................... ............................... ......... 
Oysters ........................ 1, WJ7, 040 69,815, 406 15,205, 806 
s f t  chins or long clams ................................................ 
linnhons or linid clams ....... 1 21, 920 2 ,  004 147, 760 1 8, ?26 

1 ....I Sen baas ....................... I ............... 

S q u e t e a r  .................... 1,164, i 3 0  17 . 524 750, 465 25. 902 

501 . 120 

70, 134 

Tauto(Si ....................... .I 't: I% 

$"xij$s ................................................................ 
MllsRele ................................................................ 
s41, iCl .................................................................... / I /  i ......................................................... ......... RhClle 1 
&fibs. hard ........................................ 2 770 8118 87, 460 
f!mlta . soft ..................... 1 86.250 1 4. 713 1 4: 828: 872 1 286. 256 -* ......... ....................... 410 ....................... 
Cmrn~sh ........................................... 7, 350 605 
CobRteFs 
Sllrirnp ............................................ 8, 044 1 3, 900 
Rinn crabs .................... 1 740, 000 i 047 I ...................... 
YrozS ................................................................... 

Total .................... i, 607, 649 I 255, 423 141,177, 827 IO, 400, 750 

..................... 89, 780 22, 333 1 231 
remapins .. lurtles ........................ 1 !k"ot 2;:; 1 4, 060 -- - -- 

__ . 
Virginin . 1 Total . 

I ' -L--- 
* Iucludes Dintrict of Columbia . 

Value . 
$286.707 

3. 9t14 
591. 479 
10. 007 
23. 255 
1. 715 

07. 695 
4. 948 

115. 022 
5. 371 

18.J. 560 
84. 13ti 
10. 51U 
4. 565 

20.235 
2. 316 

015. 829 
19. 615 
99. t118 
88. 450 
40. 045 

$1. 520 
7. 811 

224. 227 
1. 218. 580 

0253 
ii: 375 

70. 000 
81. 742 

480. 887 
219. 746 
08. 348 
18. 855 
11. 832 
60. 348 
2. 7.33 

12.4112. 925 
153. 691 

1.068. 904 
48. 340 
1. 100 
1. 639 

15. 050 
87. 231 

3 W l i 8  
28. v18 

770 
4. 560 
8. 181 
2. 754 

44. 091 
G. 425 

19. 025. 474 
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- 
Now York.-.. ............ 
New Jersey,. ............. 
l’onnsylvauta.. ........... 
Dola&we.. ............... 
Maryland.. ............... 

The products of the fisheries of this region may be classified as general food-fish, 
mollusks, crustaceans, reptiles, aud menliadeii utilized for oil and guano. The extent 
of the fisheries for each of these classes is given in the following table: which slioms 
that the yield of the molluscan fisheries was $13,692,443; the general food-fish fish- 
eries, $4,194,484; the menhaden fishery, $GlB,S39; the crustacean fisheries, $468,448; 
and the reptilian fisheries, $52,270. 

The inollusks are the most iniportant products in all the States except Penn- 
, sylvania and Dehware, in which food-fish are most prominent. Mnrylaiid holds the 
first place in the value of molluslrs aud crustaceans, New Jersey leads in the vdue 
of its fisheries for fish proper, New Yorlr takes precedence in the value of its men- 
haden fishery, slid Virgiuia occupies tho first rank for reptiliaii fisheries. 

* 

ClU88ifiCUbion of tlic products of the jislierics os  tlro LVitldle Atlantic Stutes. 

~ - _  ____ __--- 
23,882,317 $923,220 41,448,432 . $3,5i l ,  844 004,150 1 $28, GO4 
34,655,512 1,337,052 20,401, 501 2,059,481 . 8,485,455 , 05,476 

0,300,957 107, 001 1,183,700 124 420 .......................... 
32,747,531 700,485 GI), 505,100 5,304,092 7 ,621 , lM 308,871 

5,837,251 173,555 1,118, 000 72: 228 834,450 5,770 

Vircinin.. ................ ,J1,18?, e24 1 80?,0?5 

I - “ 

43, lJD3,880 2,600, !1$8 2,804, 800 02,187 

Total ..... 

Now Pork..  

Delawnre ................. 
Virginia.. ................ 

Total ............... 

iXt, *W < J ersay.. ............. 
lJennsylvduiiL.. 

Marylnnd. ................ 

.......... 

........................................ 104, 800, 114 $205,805 120,885,0?2 $4 817 309 

............................................................... 7,583 057 :iz2,021, 
2!), OS8 3,150 07,000 420 7,697, 040 255,423 
03,810 22,564 30 052 120 06,307 141, li?, 827 8,480,750 

3,280 $1,074 20,070,512 56, Ui4 rU. 110,380 3: 520: 057 

202,030 25,182 ‘105: 080: 331 107,523 183,003,894 S,U47,8.15 

380,444 52,2i0 202,830,llU 015,8’?0 1 500,454,300 10,033,474 
-----_---___-__--- 

--- -------- .I l34,304,008 i 4,101,484 ~ 177, GOD, 729 j 13,002,443 I 15,590,088 i>Gl 
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Quaniifiy and value of products taken with each kind of aliiiaratus enyloyed i n  the Xiddle  Atlantio States. 

Apparatus. 

Seineo .................................... 
Gill uets. ................................. 
Pound nets rind weirs .................... 
F y k e n c t s  ................................ 
Pots. .  .................................... 
Lines. .................................... 
Dredges, longs, and rakes ................ 
Miscellaueoua apparatus ................. 

---. I New York. 

Pounds. 

103,18P,374 
4,958,280 
9,909,828 
2, :182,882 

975,031 
0,650. 605 

41,407,590 
1,411,42G 

3,817,247 
I, 370,550 

140, 695 
............... 

Total.. .............................. li0,885,022 
~ _ _ _ _  ___ I--- 

1 Delaware. 

New York. 
Agpnratos. 

Quantitv. 

Value. 

$445,951 
222,014 
123, 834 
48,903 
(io, 001 

270,979 
5,570. Ill 

00, 470 

New Jersey. Pennsylvnniu. Delawnre. 

Qunntitv. I Value. 1 Quantity. 1 Vnlue. 1 Quantity. I Vnlue. 

New Jersey. 1 Pcnnsylvnnia. 

........... ......................... ...................... 
Dredges, tongs, etc 
Seines 
Gill nets 
Pound nets, traps,  ete.. 
Lines 
Fvke nets.. 
1% 
Miscellaneous 

....... ......................... ................... ........................... ................. 

Pounds. 

I I 
15.01 38.64 14.54 28.28 24.27 74.11 25.79 58.51 

60. 88 9.26 20.70 6.34 1 50.34 31.11 20.30 18.85 
B.90 4.01 13.38 12.38 18.07 14.89 43.43 4'5.64 
5.80 2.57 10.10 3.55 .30 .41 
3.90 5.75 18.02 15 45 13.03 12.60 .54 . GO 

.59 1 .01  1.39 1.02 . 99 1.93 2.07 
1.20 1.59 

...................... 

.57 1.24 1 .30 .46 ...................... 

.83 I 1.44 I 4.00 iz: i .42 . on 12.02 5.02 

21,124,100 
10,580,442 
7,992.200 

780.210 
285,700 

14,253,026 
20,401. 591 
3,085,985 

$223,077 
435, U08 
125,100 
37, :I29 
30,350 

513, ti87 
2,059,481 

79.125 

................ 
1,033, 310 
1,183,7U0 ! 32.155 1 

$lOU,208 
47,053 ........... 
0,659 

40,507 
124,420 

2,214 

........... 

_-I-- -. 
3,520,057 1 7,583, ti57 322,021 i 

--/ 

1 Virginia. 1 Total. 

Seines ..................... 2,029,244 
Gill nets ................... 3,343,425 
l'oiiudnets niid weirs ...... 27,891 
Fyke  nets ................. 45,091 
P'ots ....................... 97,300 
Lines ...................... 41,700 
I)redpes, tongs. nnd rakes. 1,118,900 
Miscellaneoiis appnratus . . 904,038 

Total ................ 7,607,049 
-- 

$48,150 
111.451 

1,037 
2,501 
4.070 
1, 538 

72. 228 
14,358 

255,423 
-- 

104,872,082 $284,422 
4,857,214 124.617 

23,851,951 472, 689 
925,801 12, 845 

4,000 825 
3,227,845 105,000 

43, 093, 860 ,2,560,378 
3,101. U2l  I 87,500 

-, i 183 093, R34 3,047,845 
I 

278,159,491 
3.7, GS.?.,198 
50, ti57,120 
5,233, ti03 
1,751,771 

26,183, 021 
177,568,893 
17.217. 072 -- 

590,451,300 

$1,427,790 
1, 150, 031 

888.083 
lti8; 8'76 
nr; 7'ifi __, . ._ 

I ,  003,006 
13,090, R10 

589.012 -_- 
19,023,474 

From the percentage table i t  appears that 30.07 per cent of tlie quantity aid 71.97 
per cent of the value of the fishery products of tbis section mere obtained with 
dredges, tongs, rakes, etc., these figures representing esseiitially the extent of the 
mollusc~tn fisheries. The largest qumtity of fish, amou~lting to 47.11 per ceiit of the 
eutire yield, was taken with seines. The relative value of the seine catch was also 
greater than that with any other apparatus except the dredges, tongs, etc., being 
7.50. Pound nets, trail nets, and weirs took 8.58 per cent of the aggregate produc- 
tion, ranking third in this respect, but the value of tlie stock mas only 4.67 per cent, 
being less than that with gill nets and lines. ~ 1 '  iicts yielded 5.70 per cent of the 
qnaiitity and 6.09 per ceut of the value of the catch, followed by lines with 4.43 per 
cent of the quantity aiid 5.27 per cent of the value. The relative iinportance of the 
other forms of apparatus is insignificant. 

--,-- 1 ---- 0o ,--- -- -- -- 
Total .................... 1 luo.Oo i 100.OO i i 100.00 1 .loo. 00 1 100.00 1 100.00 1 
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Qunntitx. 

90.07 
47.11 
6.70 
8.68 
4.43 
.80 
.30 
2.02 

100.00 

-- 

---- 

l'able shouiing tho relaiive qiianiity avid value of the p o d i i c i o  taken toiili each k i d  ofa>paratus iw each State 
nttd ihe entire vegiotb ns compared with the  iota1 qiraatity atid value of the cutch of each Siaie and the 
entity! region-Continued. 

Vultle. 

71.07 
7.50 
0.00 
4. 67 
6.27 
.80 
.61 
3.10 

100.00 

MarFlaiid. 

Quantity. I Valt~o. Qiiantitx. 

23.75 
6i. 00 

12.08 
1.75 
.18 

[.002] 
1.72 

100.00 

2.04 

~. 
Value. 

70.10 
7.70 

12.90 
2.88 
.35 
.01 
2.40 

100.00 

a. 42 

82.10 
6.04 
3.30 
2.50 
.55 
.94 
.25 
6.20 

Dredges, tongs, o h  .................................... 
Seiires ................................................. 
Gill nets ................................ :. ............ 
Ppund nota, traps, rtc ................................ 
Lines ................................................. 
Fykenets  ............................................ 
rots .................................................. 
Miscellaneons ........................................ 

Totnl ........................................... 1 lhJ.00 I 100.00 
. 

40.41 
30.66 
0.07 
0. 20 
.60 
1.10 

.27 
5. 02 

Alewives .............................. 
Bluoflsh. ............................. 
Cattlsh ................................ 
Cod ................................... 
Eols.. ................................. 
Flounders.. ........................... 
Menhaden ............................. 
Porch, white ......................... 
Perch, pollow ......................... 
Soa bnss. .............................. 
Slrad .................................. 
Spots and croakers ..................... 
Spnuisli mnckerel ..................... 
Striped ass ........................... 
Sturgooii .............................. 
Crabs, hard ............................ 
Crabs, soft ............................ 
Oystcrs ............................... 

7s or hnrd clams ................ 
11 other produote .................... 

All products .................... 

Scluoteay .  ........................... 

411a110b 

sl f t  olams or long claius .............. 

0.11 
30.48 
4.30 
73. 03 
47.00 
57.51 
39.04 
2.21 
2.17 

12.2ti 
10. OD 
7. n8 
.81 

10.41 
8.07 
1.16 
7.67 
1.50 

12.23 
04.54 
51.95 
08.83 

28.04 
_- 

The relative value of each important fishery product iu each State as coinpared 
with the entire region is exhibited in the  following table, which brings out some 

Cod, eels, flounders, sofh clams, and liard clams, arnong tlie more 
prominent products, are takeii in largest qiiantities i n  New Pork j bluefish, sea bass, 
shad, aud squeteague in New Jersey; sturgeon in Delaware; alewives, catfish, white 
perch, yellow perch, striped bass, crabs, and oysters in Maryland; meiihnden, spots and 
croalrers, and Spanish inackerel iii..Virginia. Of the species of which niore than half 
the ctttch in the entire region is taken in a single State, are cod, flomders, soft clams, 
slid hard clams in New York; sea bass in New Jersey; white perch, yellow perch, 
striped bass, and crabs in Marylaiid j spots and croakers and Spanish iiiackerel in 
Virginia. 

. interesting points. 

Statcnient qf Iliopet*ceutags of raciglit of cci*tain prodticto iw each State coni~mred ~iritli ilie total yield 
ia tlie eiitive vegioii. 

7.87 
10.40 
23. 10 
07.38 
33.87 

4.02 
40. A3 
12.07 
17.17 
4.00 
4.02 
10.70 
35.40 
30.07 
13.36 

8.30 

Spccica. 

.......... . I0  .......... .08 . 32 11.43 
* 58 1.08 

17.11 ............ 
8.02 4.97 

.......... I .  00 .......... 7.02 
1.04 4. 00 
1.00 40.40 ...................... .......... 1.40 . 79 . i3 

.......... .25 

...................... 

..................... 
.vi I 2.96 _------ 

Now I Pork. Mnrylnnd. 

48.63 
3.42 
48.22 .......... 
23.52 
1.23 
11.78 
60. 64 
04.23 
2.04 
20.02 

12.02 
5.11 
63.33 
2.75 
48.29 
82.07 
40. 50 

1. 'io 
8.12 

4. 'in 

.......... 

Jirgiuia. 

30.00 

- 
12. 81 
34.78 

4. 00 

........ 
2.12 

40.37 
18. 10 
7.83 
1.10 
21.53 
78.88 
70.09 
20.73 
20. a0 
27.46 
40.14 
9. 06 

2X. 87 

(1. 42 
0. 21 

........ 

- 
Total. 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
10u.00 
100.00 
100.00 
100.00 
100. GO 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

100.00 

- 

-- 
- 

F. C. B. 1806-23 
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In reesel flsberics ...................................................... 
In slioro fisliorios ....................................................... 
O n  slroro, in f:wtones, olc .............................................. 

Total ............................................................. 

On trausport,mg voasela.. .............................................. 

BULLETIN OF THE UNITED STATES FISH COMMISSION. 

2, Oil 2,181 
7,812 7,740 

122 116 
1,715 1, DO4 

11,220 11,041 
---- 

FISHERIES OF N E W  YORK. 

Qeneral features of the fisl~eries,-In the value of its fisheries New York ranks 
second among the States of the Middle Atlantic region and third in the entire country, 
being surpassed only by Marylaiid ancl Massachusetts. 

Owing chiefly to tlie large coastal population, the proximity of the b2st markets, 
and the ready demand for nearly all forms of water products, there is probably no 
State whose fishery resources arc? more fully utilizecl than New York. Fishing is 
systematically prosecuted aloug all the shores of the State bordering on salt nbter 
and is also extensive in the Iludson Eiver. 

The fislieries which give special prominence to the State are those for fish and 
other animals inhabiting the rivers and irishore waters. The vessel fisheries in tlie 
open ocean, while very iniportant, are practically restricted to the taking of inenhaden 
with seines and bluefish and cod with liues. Chief aicoug the products arc! oysters, hard 
clams, soft clams, scallops, shad, squeteague, and eels i n  addition to those mcntioued. 

The products in the value of mhicli New York surpasses the other States of this 
region are scallops (which are taken only in this State), soft clams, hard clauis, lobsters, 
butter-fish, eels, flounders, nieuhadeu, and scup. In salt water tlie cultivation and 
taking of oysters is by far the most proniinent brancli of tge fisrieries, while in the 
fresh waters the capture of shad is the principal fishery. 

Statistical summary.-Condensed statistics of‘the commercial fisheries of New York 
as they existed in the years 1889, 1880, and 1881 are sliown iy the following series of 
tables, relating respectively to the persons employed, the capital invested, and the 
product#. 

Tlie fishing population of this State hi 1591 was 12,246. an iucrease of somewhat 
more than 1,000 as compared with 1889. Vessel fishing engaged tlie atterition of 2,360 
persons, shore and boat fishing was participated in by 7,858 persons, shore fishery 
industries gam employment to 3,043 persons, and tlie trailsporting trade was con- 
ducted by 96 persons. 

The investment in the fisheries of this State in 1891 vas $5,353,200, or $705,077 
more than in the secoiid preceding year, thus conipensating for the increase in the fish- 
ing population. The details of the investment are shown in the table, whicll indicates 
the items in which the chaiiges have occurred during the three years. 

In 1591 the yield of tlie fisheries of this State was 170,885,032 pouncls, valued at 
$4,817,369. While the quantity of the catch was less thau in 1889 or 1890, the value 
was considerably greater, owing to a larger catch of‘ products with a relatively higli 
valuation per pound. 

I’ersoils employed il t  t1rejslm-ics of ~ v e w  york. 

18D1. 

2,250 
7, 8BM 

uo 
2,042 

12,240 
-- 
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Veaacla. boats. apparatus. shore p o p e r t g .  atit1 cask capital enploycd i i ~  thejdkeries  of .V ezu Y0i.k . 

ToIlge .......................... 
Forks ........................... 
Miiior npparntus ......................... 

Scows flonta ctc .................. 
Cash capital ................................. Sliore i, ropeAy ............................. 

Desiguution . 

5, 000 
1, 333 

051 

1890 . 

Maoknrel ............................... 
Mcnhnclen .................. 
Miunowe ................... 
Miillet ...................... 
Porch ........................ 
Pike ........................ 
;::%&; .................... 
Shad ........................ 
Blieepshund ................. 
ijkntcs ...................... 

................... 

1801 . 

115.453. 206 
60. 000 

101. 010 
84. 900 
7. 405 

348. R I G  
557. 841 

4. a32.532 
28. 026 
86.432 

1880 . I G e r  . Xuniber . Tnlue . Xiimber . T'nluo . 
$773, 442 

108, 386 
44, 100 

5, 710 
37.3, 070 

-. 

.......... 

.......... 

. Vellle . 
$714. 437 

159, 451 
62. 000 

.......... 008 
8. 338 

40 
052 

0. 036 

71 
8G 

500 

298 
0. (150 
0. 753 

180 

14. R04 
1. 800 
3. 045 
1. 334 
a. 303 
6. 313 
1. 401 

008 

........ 

........ 

........ 

........ 

........ 

........ 
....... ......... -- 

$330. 674 Vessels fishing ................... 605 .. lonnnge ........................ 8. 081 
outnt 

Tonnnge ........................ Venacls transporting ............. 
- .  

618 
8. 490 

e 41 
790 

6. 827 

09 
90 

580 

........ 

......... 

......... 

......... 
258 

0. 402 
0. 240 
173 

13. 508 
1. 750 
3. 489 
1. 475 
3. 307 
5. 512 
L 4 i 5  

' 152 

........ 

......... 

......... ....... - . 

......... 

.......... 
164. 185 
50. 780 ........... . 7, 470 

344, 440 

........... 
0. 580 

308. 050 
vutnt .................................... 

Bouts .............................. 5. 750 
Appnratos--r esse1 iislieries : 

as. 250 
28. 025 
7. 230 
1. 540 

44. 144 

40. 975 
31 . 750 
8.225 
1. 140 

44. 088 

Furse seines .................... 
Trnp nets ....................... - . 30. 350 

32. 350 
8. 870 
1. 385 

43. 322 

Lilies .................................... 
YotH, lobster nud re1 ............ 0.35 
Dredges. rnkes. nud tong8 ............... 

Apl)nrntus-shore fialicrieu: 
42.790 
98. 380 
57. 023 
41. 350 
2. 775 

15. 101 
2.401 
4. 103 

13. 400 
27. 221) 
20. 570 
I. 378 

250 
82. 962 

353. 08 L 
400. 000 

42. 135 
90. 100 
59. 202 

2. 780 
15. 328 
2. 419 
4. 120 

13.900 
20. R15 
30. 855 
1. 490 

250 
00. 200 

1.  573.5RO 
1.575. 500 

4;. 980 

.. .......................... 292 
Gill nets ........................ 0. 60-1 
Pyke nota ...................... 0 . 006 
Poundnutaniid trapncte 183 

Seines 

........ 

35. 700 
88.450 
55. 405 
38 . 0!)0 
2. 875 

13. 074 
2.932 
3. 728 

15. 550 
27. 050 
31. 820 
1. ST0 

230 
90. 314 

1.095. 055 
1.0711. U00 

Lines ........................... ..... 
~ o l  pote ....................... .'"'i-l. oxo 
Lobster pots .................... I I . 504 

.. .. 
5,283, 200 Totnl ....................... j .......... / 4.577. 223 

I 1880 . 1801 . 
Pounda . 

-___ 

Species . ._.__ 1 Poiinclu . Pounds . 
.... - Vulue . 

$24. 785 
2l9.501 

200 
13. 810 

5. 059 
73. 505 

101. 071 
45. 006 
3. 870 

'13. 011 
400 

340,O.X 
750 

9 . 033 
0. 500 

016 
7. 320 

40. 972 
100. 180 

3. 874 !. 873 .. 040 
837 

117. 355 
21. 040 
I. 153 
1. 535 
8. 255 

12.215 
10. 105 
3. 142 
I. 470 
3. 850 

14 . 764 
1.028 

!. 457. 580 
607. 120 
103 . 370 

71. 260 
1 . 5uJ 

14. 170 

.002. 157 
--- 

Vnliie . Value . 
Alewives ................... 1 2.522.435 $20. 061 

219. 5!12 
250 

11. 570 
0. 250 
76. 809 
95. 064 
41. 756 
4. 053 

11. 132 

293. 4lJ8 
090 

0. 443 
5. 701 

672 
0. 973 

30.119 
217. 088 

a. 3.11 
1.012 
0. 510 

035 
112. 350 
20. 734 
1. 108 
1. 037 
8. 463 
9. 081 
IO. 230 
2. 027 
0. 925 
4. 750 

12. 780 
07 

I .  132. 772 
002. 502 
100. In0 
82. 1RO 
1. 557 

13. 800 

......... 

2.288. 204 
5.730. 757 

2. 500 
423. 074 
118. 015 

1.03R. 950 
1 . 080. 083 
1.575. 824 

155. 120 
185. 007 

5. 000 
128.730. 016 

45.100 
1R2. 000 
92. 001 
0 840 

308: 843 
750. 820 

3. 7 i0 .  975 
22. 788 

5 98. 025 
70. 258 
2)  . 054 

2.080. 711 
207. 540 
39. 330 
24. 000 

170. 432 
308. 040 
207. 170 

I. 342. 000 
430. 010 
88. 4011 

150. 400 
49. 5511 

4.202. 224 
1.680. 00u 

6p3. 800 
49. 140 

15.230. 700 

10.450. 101 

2.104. 500 
5.506. 575 

1. 160 
837. 240 
117. 180 

2.277. 458 
1. 010. 213 
1.501. 090 

147. 7B0 
167. 541 

$23. 62( 
237. 01( 

151 
12. 981 
5. I44 

80.921 
97. 00s 
45. 281 
8. 89[ 

10. 702 

295. GO€ 
48C 

1.87E 
0. 328 

7'4 c 
7.01E 

86. 916 
101. 20s 

a. 500 
2. 022 
7. 259 

700 
111. 301 
21. :1u9 

920 
1. 545 
I. 018 
10. 408 
7 5.l8 

7. 580 
3. 460 

15. 055 
000 

?. 748. 509 
050. 021 
105.801 
48. 340 
1. 083 

15. 950 

.817. 309 

......... 

2: 733 

~~~~ 

BliieAsh .................... 6.  027. 57i  
Bonito ...................... a. 125 
Uutter.Aeh .................. 305. 502 
Cnt.nah ...................... 110. 422 
Cod ......................... 1.8RC. 289 
Bels ........................ 1.745.002 
1plouridors .................. 1. 427. 503 
Hndilock .................... 100. 450 
ILiugIlsli .................... I 104. 505 

........... 
L04.860. 114 

26. 000 
160. 000 
88. 125 
8. 216 

3.50, 858 
079. 180 

3.044. 950 
19. 523 

101. 807 
74. 836 
17. 601 

2.852. 653 
206. 440 
30. 261 
25. 378 

171. 172 
278. 400 
211. 391 

1.118. 013 
415. 600 
03. 500 

105. 00s 
21. 000 

18.277. 484 
4 6'34 520 
1: 505: 600 

U18.042 
40. 830 

10. 760. 100 

Spnnisli uinclicri.1 ........... US; 400 

Sqiiutcnwo ................. 2.802 . .I41 
Striped Cnss ............... ., 212. 4..0 

Spots ....................... I 1.1. 810 

Sturgi?on .................... 99. 088 
Sucltors ..................... 1 27.205 

181; 140 
241. 000 
205. 418 

1.220. 430 
423. 133 
108.403 
124. 023 

11.0?8. 208 
4. 1111. 104 
I. 411. 000 

457. 425 
38. 046 

Id .  Q.ll.500 

I. 400 

.. lulltog ...................... 
Tomcod .................... 
Otllor 5~11 ................... 
Ill, fm0 fish ................. 
~i.atrs. linrd ................. 
Crnbe soft .................. 
Lobstbra .................... 
Mussels ..................... 
Oysters ..................... 
pahogs  or linrcl c l~ms ..... 
5oftclnma or long o h m s  .... 
Scnllopa ..................... 
Squid ....................... 
Shells ....................... 

Total ................ ./176,9 i 6 i  
... 
io, 885, 022 

.. 
QZ,  470, 001 I. 181. 794 
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Products. 1880. 1890. 

Soft, clam8 or long clams .............................. .busllels.. 141,100 I-- 158,000 
iialiogs or hard clsnrs .................................... do.. .. 520,146 526,ZiE 

Mussels. ................................................... do ... 140 4,035 
 shell^. ..................................................... do.. .. 332,100 338.400 

'8 jaters .................................................... do. ... 2,080,744 2,350,EiZ 
Scnllopa. ................................................ .do.. .. 101,050 132,420 

Crabs soft. ........................................... .numbor.. 325,280 205,308 
Crabs: hard.. ............................................. .do.. .. 1,2G0,30D 1,200,048 

iaoi .  

150,550 
585.505 

2, 011, 002 
GQ, 505 
2,100 

872,580 
280,500 

1,300, GO8 

Xtutistics of the fisheries by courcties.-There are in New Yorlr six couritics 
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, Richmond, 
Suf-folk, and Westchester. Nine other counties abutting 0x1 the Hudson River have 
fisheries of considerable value; these are Albany, Columbia, Dutchess, Grgene, 
Orange, Putnam, Rensselaer, Rockland, and Ulster. The extent of the fisheries in 
each of these is shown for the gears 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 otliers are operated in only 
a few localities. Thus gill nets, fylre nets, and eel pots are means of capture in every 
county except New Pork; while pound nets and traps are operated only in three 
counties on Long Island. 

The preponderating importance of the fishing industry of Suffolk County is 
clearly brought out in t h e  tables. Here, in 1591, 5,301 persons were employed in the 
fisheries, $1,757,444 was invested, 120,737,349 pounds of products were taken, and 
the value of the catch was $1,536,649. 011 comparing these figures with the total for 
the State, i t  appears that this county represents about 43 per cent of the fishing 
population, 31 per cent of the investment, and 32 per cent of the value of the industry. 

Next to Suffolk County in importance are Queeus, Kings, Richmond, Westchester, 
and  New Yorlr counties, in the order named, in all of which the oyster is of prime 
importance, followed by the other products which give prominence to the salt-water 
fisheries of the State, as menhaden, bluefish, clams, etc. The counties maintaining 
the nwst extensive fisheries in the Hudson River are Dutchess, Ulster, Rockland, and 
Orange. The principal kinds of apparatus there used are seiiies, gill nets, and fyko 
nets, and the bulk of the catch consists of shad, alewives, and catfish. 

Statement by counties of tlbe ntcnibei. of peraons employed is the fishcries of New Pork. 

Counties. 

Albany: .......................... 
Col I I m bia ......................... 130 
I)utchesa ......................... 301 
Greene ........................... 122 

Hew Pork ........ 115 ........ 
Oriinge ........................... 124 
i'utnam .......................... 35 
Tieens ........... 290 310 1,981 
1 nnsselaer.. ........... .-.I.. ...... 04 
Riclimontl ........ 310 [ 311 400 
Kookland ......................... 140 
SuRblk ........... 1,155 1 1,209 3,158 
Ulster ................... .!. ....... 199 
Wuatohester ...... 74 j 71 . 55d 

Total ........ 2,181 ~ 2,250 i 7.740 

Ri11@3 ............ $231 451 ::i , 
__-_- 

I 
04 ................................ 

131 ................................ 
207 ................................ 
118 ................................ 

........ 0 0 7W 887 
Ira ................................ 
30 ................................ 
02 , i .  38 440 ................ 

143 ' 
180 ................................ 
513 ................................ 

519 i a  12 178 io3 

2,021 47 37 141 158 ........................ 
................................ 

3,188 ................ 700 804 

05 
133 
801 
122 
879 
910 
124 
35 

2,415 
04 

700 
140 

6,120 
109 
832 

04 
I31 
21J7 
11 8 
955 

1,011 
11s 
30 

2,520 
02 

7DP 
1 43 

6,201 
iao  
014 

12,240 
! I ! ! I I I I I 
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Btatenieiit by counties of the veesele, boats, appai-at118, shore property, unil cash capital employed in the 

fisheries of Netu Pork. 

1,025 
426 

1,345 
20 
039 
570 

I Albany. 

7 
255 
205 
23 
0 

..... 

Designation. j 1800. 1 1891. 

16 1,470 
200 I 2,594 
:i 1 4i: 
9 108 ..... 1,113 

Boats ........................... 
A paratus: 

&es ........................ 
GI11 11ets.. .................... 
Fyke netfl .................... 
Ekl pots ...................... 

soows floats, etc ............... 
Shore hroperty ................. 

1 290 1 0 1,000 7 
3;: I 2:ai5 518 I YL,440 533 

710 130 1 'g; 1 25 28 
55 1,030 54 ii 1 ...... I? 232 ...... 2,000 ..... 

15 

10 
245 
285 
20 
0 

.~ 

Total. .......................... I-- 
I 

$505 I 15 

I --- 
4,530 I..... 

Ornngo. 

Value. 

$485 

. 775 
448 

1,605 
!2J 

0 3  9 
453 

4,388 
-- 
- - 

Columbia. Ihtchess. 

1mo. I 1801. -I 1890. I 1801. 

I Putnnm. I Queens. 

Talue. 

$8,715 

1,000 
11,656 

840 
28 

1,024 
1,935 

20,398 
-- 
- -_ 

Designntion. 

No. Vnlue. Xo. Value. 

Vessels fishing ................. 
Tonlingo.. .................... 
Outfit.. ....................... 

Vessels.transporting ........... 
lounago. ..................... 
Outfit.. ....................... ........................... 
( 1  

Boats 
A paratus-vessel fiaheries: 

A pnratus-shoro flsherios : 
!&edges, rakes, and tongs.. ... ...... 8,470 8,521 

geines ........................ 
...... 

Gill nets ...................... 
Tyke nets .................... 
Pound nets ................... 
LillRS ......................... 
Eel pols ...................... 
Lobstor pots.. ................ 
Spears. ....................... 
Nnkea ........................ 
Tongs _.'____. ................. 
D&gcs 

Forks 
soowfl, floats, eta.. .............. .................. Shore property 
Cash oapitnl 

Total. 

...................... 

........................ 

.................... 

.................... 
, ___- - - _ _ ~ _ _ _ _ _ _  1 htlHHEllWr, 1 Richmond. . I  Ilocklnncl. 

Dcrignnl ion. 1 1890. 1 1891. I 1890. 1 1801. I 1830. 1 1R01. 

V??aels flshing 

voesols trnnsporting ... 
lonnnge 
Outflt 

.................... .. ....................... 

..................... ...... ...................... ........... 
........................ 

................ ...................... ..... ...... -- __- - -- 
Total .......................... 3,770 I .... ./ 3,477 ...... 

.- 

Vnliie. No. Vnluo. No. Vnliie. No. Vnliio. 

:126,075 118 $125 850 .................... 
_____----- 
........ I ,  829 ..... 1.. ..I:::::: .................... 
17,850 ...... 17,700 .......................... 
19,700 17, 900 .......................... ......... a34 .................................... 
30,000 433 42,500 113 $4,000 113 $4,825 

580 ...... 490 .......................... 
900 440 1,050 

1,800 ... f0.I 1.000 .......................... 

1 .......................... 10,800 ...... 9,434 1 .......................... 
525 

1,200 

120 
350 
680 

3,800 
3,250 

35 
7,000 

11,700 

2, in0 

3 
210 
215 

336 
720 
400 
430 

30 
50 

..... 

..... 

52.5 

..... ....... 
43 

720 .......................... 
a0 .......................... 

7 000 .......................... 

4,000 ............ ..I.. .......... 
3,440 .......................... 
11:700 ...... 300 ..... 275 
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Statenleiit by countics of the vessels, hoala, apparatus, shore property,  and cash capital eniplopd in the 
fisheries of .Xew York-Continncd.  

Value. 

bR1,850 

14,625 
6,500 

G(i0 
36,150 

__ 

........ 

........ 

7,900 
070 
335 

New Pork. 
__-. I I Creeue. I ,  Kings. 

- 
No. Value. No. Talue. 

20 $04,429 20 $64,15( 

...... 20,ioo ...... 21,5a~ 
4 3,280 4 8,20( 

00 .......... 00 ......... ..___. 2,000 .-.-.. 1,95( ............................... 

--____ 

.......... ......... 5P8 548 

.............................. 
24 j 40 ............... ...... 2,400 ...... 2,34C 

Designation. 1 1800. 1 1801. I 1890. 

Vessels Aaliing 
ToIlllagQ 
Outfit 

No. Talne. 1 No. Value. No. 

.......................................... G3 .............................................. 8D0 ....................................................... 

-- - 
Value. 

Vessels trnnaporting 

g84,200 

14,875 
7,500 

....... 
.................................... 8 

880 
33,laO 

7,600 
505 
200 

2,855 

...... 
10, 170 

2,100 
1,902 

225 
525 
520 
285 

4,750 
I, 050 
4,550 

135 
?2, 250 
JG, 500 
02,000 

Touuage.. ........... .'. ................................ 
Outtlt ................ ./. ..................................... .................. $2,005 38 

39 I Boats. 
Apparatus--vessel flah- 

ellea: 
Purse seines ........................................... 
Lines ....................................................... 
Pots  (lobster and eel). ................................. 
'Dredges, rakes, and 

Apparatus-shoro llsh. 
tonxa ............................... ., ...... 
erias : 

Seines ................ 18 2,075 15 
Gil lnets  .............. 310 1,918 338 
Fyke ueta ............ 52 290 52 
Pound nets. ............................................. 
Linea.. .............. .'... .................................... 
Eel pots .............. 24 24 20 
Lobster pots.. ......................................... 
Spears ................................................. 
Dredges ............................................... 
Rakes ........................................... 

88,877 
-- - 

100 

$1,905 001 

11 

95 

..........I. .... 

2,500 ...... 
1,884 153 

200 218 
0 

20 525 
200 
810 
475 .:. ... 175 
050 

- 
B O .  

61 
889 

0 
73 

74ti 

11 

140 

- 

.... 

..I. 

.... 

.... 

.... 
151 
205 

0 

485 
250 
225 
510 
175 
775 
115 
112 

... 

... ... - 

... 
.- - 

5,425 
1:J5 

l G ,  100 
38, 500 
70, 000 

Ulster. 

............................... 

.___.'_ ......................... ............................... ...... 1,085, oao ...... I, 100, tioa ......I 067, 000 ...... 1, 023, oua 

1891. I 1890. I 1891. 

__------ 
103,080 I _ _ _ .  . .12, 140,160 

2,610;  ......I 1,0201 ...... 1,W 
I 

.... 12 808,125 
'.i ' 

--- 
Value. 

$394,200 

93,585 
133,175 

33,375 
31,750 
4,880 

18,512 

__- 
......... 

22,425 
27,1:15 
43,010 
38,850 
2,100 

10,400 
840 

2,155 
2,590 
0,700 

12,115 
780 
250 

25,800 
390,850 

740,852 

441,5uo --- 

DesiEnation. 1 1890. I 1891. 1 1890. 1 1891. I 1890. 1801. 
___ 
No. 

266 
4,166 

1,959 

58 
90 ..... 

..... 

- 

..... 

134 
i85 

4,430 
163 

9,329 

1,654 
275 

1,380 
2,477 

757 ...... 
105 ...... 

..... 
580 

..__.. 

...... 

Value. 

$18,350 

25,720 

......... 
2, 900 

2,251 

No. Value. 

28 $17,850 
240 ......... 
300 25,070 

---- 

...... 2, 700 

........................ ........................ ........................ 
....... 2,170 

Lines ........................ 
Dredges, rakes, and 

tougs ...................... 
.pparatua-ahoro fish- 

eries: 
Seines ................ i 151 
(:ill nets ............. .I 848 
Fyke uet.8 ............ 4, 8i0 
Pound nets ........... 178 
Linea ........................ 
Eel pots .............. 10, 237 
Lobster pots .......... 015 
spears ................ I ,  970 
Dredges .............. 239 
Xnkes ................ 1,488 
Tongs ................ 2,438 
Forks. ................ 711 
Minor apparatus ............ 
)owe, floats, e te  ....... 171 
lore pro er ty  ................ 
bsh ca&l ................... 

Total .................... !--, 

$401,522 ..... ress& 5shing ......... 
Tunnage ............ 
Outfit ....................... 

loots ................... 
Lpparatus--ressel fish. 

PurPe neiuea ......... 
Trap nets. .  ........... 

cries: 

Value. No. 
.~_-_ j _  

249 
4,009 

1,933 

00 
80 

, 

29 
258 

31,950 
32,350 
5,070 

18,002 

............................ 
I . - . * - '  ............................ .................... ........I... ... I . - - - . '  

.................................. 

1,000 I 3 I 19,165 12 I 1;195 

30,100 
4U,515 89 485 7' 
23,815 420 0,070 ' 39; I 

771 ............................. 115 
1,875 ............................ 20 
3,050 ............................ 75 
9,465 ............................ 310 

11,940 ............................ 200 
782 ........................... 40 
250 .................................. 

29,200 0 1 72 0 7" 51 

470,000 .................................. 402,950 ...... I, 778 ...... 1,,728 ...... 

787,444 ...... ...... ...... 

1,030 1 3 ' 1,050 
17 337 1 045 10,685 
1:Gi5 1 ' 98 I 1,505 

......... 
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Stateiiteat b j  couiities qf the ressela, boats, appai.atlre, shore property, aitd cash capital cinployed i n  iho 

$is~wiecl of Xezu J‘oi+-Coutiuued. 
-- --_ 

Totnl for Stntc. Total for Stnte. ______ 
Dcaipnation. 1 1890. 1 Designation. 1 1800. 1 1891. 

Vessels flshing ......... 
Tonnngo .............. 

Vesaeln trnnsporting ... 
Tonnage. ............. 

Bonts ................... 
Appoyatus - vessel Ash- 

Purseseines  .......... 
Trapne t s  ............. 
Lines ........................ 
r o b  (lobster nnd cot). . 
Dredges, rnkes, rind 

Apparatus-shore flsh- 
Seines ................ 
Gill nets .............. 

Olltfib.. .................... 

Outfit ........................ 

or1es: 

tongs ...................... 
erios : 

__--I -_ 
h’o. Vnltln No. 

008 $700,074 618 
8,338 ......... 8,490 

104,185 ...... 
49 50.780 41 

952 .......... 700 

0,030 308,050 0,227 

71 40,975 09 
80 31,750 90 

8,225 ....... 
500 , 1,140 580 

-___ - 

0,680 ...... 

44,038 ...... 
208 42,135 ?58 

0, R50 , 9O,100 0, 402 

$773,442 I[ Appariitus-sboro fiah. 
wjes-Coi~tinuod. 

Pyke uots ............ 
Pbnnd iiets ........... 0, 753 $59,202 

189 41,050 

43,324 1) 

Lines ........................ 
Eo1 notx.. ............ .114.894 

35,700 I! 
88,450 1 

2, 760 
15.328 

G, 240 
173 

13,568 
1,750 
3,489 
1,475 
3,397 
5,512 
1,475 

752 

...... 

....... 

....... ....... 

Lobiter pots.. ........ 
Spears ................ 
Dredges .............. 
Rnkca ................. 
I O I I E ~  ................. 

$55,405 
38,990 
2,875 

13,874 
2,332 
3,528 

15,550 
27,050 
31,820 
1,570 

250 
99,314 

I, G95,055 
1 ,  Ui!?, O(I0 

....... ‘ . I  
168,388 
44,100 

5.710 
8T& 070 

39,850 

......... 

32,350 

-_____ 
....... 5,283,200 l l  

Forlys ................ 1,401 

Cas11 capital ................... 

Minor apparatus.. ... .I ...... 
Scows, floats. otc ........ 098 
Shore property.. ............... 

Totnl. ................... 

Statenici6t by coui2tic.s and species of the yicld of tlisfcslie~ie8 of ATew York. 

. Albany. Columbin. DutcIies% 

Species. 

1,400 
250 

90,200 
1,573,580 
1,575,500 

5,0G2,717 
--- 

A1ewives ....... 
CPtafiNh ......... 
Eel8 ............ 
Puroli. .......... 
Shnd.. .......... 
Striped bnss .... 
Sturgeon ....... 
Suckers ........ 
Other flsh.. ..... 

Total ..... 

New Torlc. Greeua. Kings. 

Species. 1890. 1 1801. i- 1890. I 1891. 

Alewlves ....... 330,233 $4,324 328,833 ‘$4,290 ......... 
Bluefish ...................................... 219,570 

................ $&PO 04,500 
200 1’2,500 
572 13,120 

7,:102 107,507 
0,100 78,141 

024’ 28,040 ................ 
400 1 ......... 

05,880 22,380,000 
1OG 4,4G0 
30 500 

8,072 147,300 
783 13,180 
093 4,020 

73 1,130 

419 12093 
025 5,790 

2,475 85,400 
40 100 

130:435 3,781: 120 
11,460 117,000 
4: raw 1 985,800 
1:700 21,000 

................. 
a0 1,230 

-- -- 
99,220 27,805,407 

OLU ................. I .................. 
7,510 487,500 15,910 458,070 10,085 
5,1051 1,035 G , O Y ~  5001 .......... 1 ........ ................................... ....... 94,000 1,700 87.000 1,050 .......................................... 

70,870 ................................... 
170 ................................... 
80 155,000 0,400 142,500 0,280 

7,GW ................................... 
713 ................................... 
017 ................................... 
00 ................................... 
GO ................................... 

435 ................................... 
2,229 ................................... 
1,750 .................................. 

35,809 850,250 120,350 890,750 120,205 

48,658 25,840 2,880 24 0.10 29810 
000 ................................ 

90,779 2,U08,500 1 100,940 1 2,012,SriO 1172,250 

.......................................... 

575 I. .................................. 

19,581 .................... ..,.. .. ,... ..... 

__- _.-_-- /.._ 
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Statenbent by counties and species of the yield of ihejislieries of New Pork-Continued. 

Alewives 
Ulueflsli 
Cattish ......... 
Cod 
Eels ............ 
Flounders 
Kin-Esh.. 
M u l k  ................... 
Perch .......... 
Shad ............ 
Spaniah mnck'l. 

Striped ass 
Sturgeon ........ 
Suckcrs ........ 
Tautog 
Tomcod crfrost- 

fish 
Other fish ...... 
I.obsters 

Squetea E uc .: ..... 

Putnnm. Qucens. 

Specics. 1800. 1 1891. I -  1890. 

Pounds.; T n l i i e . ~ P o u n h  ! Vrtlue.lPoiinds.l\Talue.'Pounds 1 ' Value. Pounds. 

........................ 1 ....................... .......I........ ....... 
-I------ 

_ _ _ _ _ _ _ _ ~  
...................... -1.. ........................... . I . .  ............. 200, 007 

................ .I.. ............. .i.. .... .......... 

.................. .......I ........................... ?.I.. ............. 

609,208 
5,157 $257 1 4,820 $241 1,885 $02 I 2,050 $102 12,996 ........................................................... I ............... 82,000 
1,150 80 j 1,080 75 375 26 1 575 40 429,303 ...................................... l ....... 100, 047 

03,993 

3,249 283 1 3,035 277 j 1,652 

...................... , ...................... I. ............. .I.. ............................. 
I. ..... _ I . .  ............. _I.. ......... 

259, GOO ;12,980 /149,200 1 7,400 ! 55,100 2,755 ' 31,158 1,558 29,925 
20,471 

......... / 1;; 1 1,070 I30 1,028 123 i 925 111 57,403 
975 1 050 42 885 33 925 37 .......... 

850 50 .......... 
41, 000 

......................................................................... 70,880 

........ .I.. .... .I.. ...................... . I . .  .... ..I.. ..... 
.l, 

...................... 1::::: ... .......I ............... 301,516 

2,119 135 t $050 132 080 

I 
1,700 119 ~ 1,775 121 1,5'27 129 ' 1,300 j 107 45,440 

0,820 .................................................................... 
Oystcrs ......... 1: ............... 1 .............................. 
Soft clams ................ .......I........ 
Mussels ........ 1::: ...... :::::::I.:: ............ 1:: Quahogs.. ............ 

_- - - 
Total ..... I%;= ~ ~ ~ 1 0 4 , 0 8 0  8,478 03,202 

~ _ _ _ _  I 

........I....... 4,511,8l9 ..................................... 500.000 ...................................... 1,829,184 .................... ...... 7,350 -__ - -_ 
3,349 39,400 2.153 9,174,202 

~~~ ~- ... 

$7,157 
170,570 

200 
13,110 

392 
48,743 
62,695 
35,092 
1,770 
8,572 

275,078 
750 

7,100 
1040 
7,820 

28,203 
0,205 
3,874 
1,873 

5,007 
837 

89,748 
8,968 

773 

4,750 

7,025 
0,285 
3,142 
2,046 
4,995 
1,750 

370,458 
50,240 

180,388 
71,250 

1,564 
14,170 

........ 

Alewires.  ...... 
Bluefish ........ 
Bonito .......... 
Butter fish ...... 
Catfish ......... 
Cot1 ............. 
Eels. ........... 
Flounders ._._.. 
Haddnrk ....... 
Men nden . .___. 
Minnows ....... 
Mullet.. ........ 
Perch.. ......... 
Sea 888 
Shad.. .......... 
Sheepshead.. ... 
Skates. ......... 
jpanish mnck- 

erel.. ......... 
Spot ............ 
3quetea ue 
Striped Easi:::: 
Sturgeon ....... 
3uckers 
rautog ......... 
Fomcod or frost- 

flsh ........... 
I ther  ltsli ...... 
Yefusc fiali .... 
;obstcrR. ....... 
h b s ,  h r d . .  ... 
>rabs, sol';. ..... 
Iystere.. ....... 
:oft clams. ..... 
kunhogs.. ...... 
jcallopa ........ 
; uid ........... 

Kintfinh.. ...... 

' c y . .  .. : : : :: : ~: 

i%oll~. .......... --- 
Total  . ._ . - - 1143,014,430 j1,516,340 

837,451 
4,199,979 

2,500 
418.074 

10,225 
1,178 350 
1 081 427 
1:310:520 

44,320 
122,004 

100,770.010 
46.!00 

142.U00 
14,300 

308,843 
515,QtiO 
11:1,5!24 
22,788 
08,025 

55,787 
20,054 

2,490,581 
84,108 
20,801 

117,087 

1B8,0?8 
170.160 

1,842,000 
27,588 

311,000 
55,000 

2,071,515 
848,000 

1,872,200 

&,I40 
15,230,700 

.................... 

5 9 8 9 0  

Value. 

5,704 j ..... _ I  
5 123 2,:129 1 102 
$733 :::::: :, 
5,800, 
1,7001 . _ _ _ _ I  
2,435 ,.. 

400,740 1:: ..... ~ 

$1,550 
29, 278 

444 
3,800 

25, 93 I 
0.979 
4,430 
1.933 

475 
5.899 
I,  850 
1,433 

20.774 
4,279 

..................... 30,802 1,840 37,000 1,775 
3,001 170 4,397 241 4,100 219 

...................................................... ................... 12,onu 1,500 IU,OOO IJRO 

..................... I,O~S,UOO 123,500 980,ooo i i q u o n  
............................................................. ...................................................... 

......... 
2,652 

3,240 
1,990 

575 
735,804 
88. 770 

282,599 
228 

51,805 ....... 1 ::::::: ........... 
187 448 1..  ..... 1: ::. 48:340 !... ... .!.. 

1,083 ...... !..... 

109,937 
- 

i.. 40,000 4,000 25,000 2,500 
.......... 388,000 02,250 308,000 59,000 ................................................. ......................................... 

1891. 

Pounds. 

103,333 
530,145 
12,955 
08, 750 

422,120 
148.472 
58,247 
37,500 
9, 0uo 

59,431 
27,285 
17,805 

309, 050 
49,789 

......... 
30, 755 

08, 090 
18,721 
4,840 

030,135 
55:J 000 
084: 280 
......... 
314,172 
... .. 

Wcstcliester. 

Value. 

$1.22: 
24, 6% 

40[ 
3,35L 

25,514 
0, O9I 
3,731 
1,77€ 

452 
3, 25m 
1,704 
1, "31 

18, 083 
4, GO? 

........ 
2,182 

2,740 
093 
4x5 

745,044 
37,535 

321,215 
........ 
207,237 
___ __ 

Spccics. 1890. I Lbs. Valoc. ~- 

__-- 
1891. /---1800. I 1891.1 1890. 1 1801. 

LLS. 

828,32: 
4,202, 9dI  

1,75( 
824,746 

17,01( 
1,420,531 
1,047,721 
1,351,031 

44,23( 
90,204 

32,480,114 
25,GOL 

122,50( 
12,501 

350,85€ 
470,74C 
98,005 
10,523 

101,897 

57,231 
17,501 

2,440,497 
93,392 

117,217 

21,001 ........ 

108,280 

24,498 

58,334 

148,080 
1,118,013 

353,100 

3,310,615 
757,500 

3,418,200 
313,042 
40,838 

0,760,100 -- 
10,737,349 

- __ .- ..~I- - - 
175,003 

150 
12,488 

.................................................... 
58 875 52 a6,onu 3,000 83,500 3,850 

34,470 1,710 61,305 1,405 

........... 

................................................... 
,450 252,020 12,585 j1,046,150 92,808 1,505,000 79,780 ........... ......./:........ ....................... .............................. .......... I... .... 

6,024 I ............................................................ 
700 ...... ................................................... 

88,010 .......i....... .............................................. 
9,442 1,555 186 l.W5 202 

559 1.250 50 1,(150 42 
1,847 132 2,000 144 ........ 

4,726 ..... 1 ..................... 
..I 

6,024 ...... ...... .... 

....... 
4,726 ..... 
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Statonawt by ooicntice and species of the yield of the jiisheries of New Tork-Continued. 

I Rensselact. I Richmond. I Rocklnnd. I -- 

$80 
12,210 

a50 
6,200 
1,530 
275 
425 
221 

___-_ 
Pounds. 1 VJuc.lPounds.IVoluc. Pounds. 

I-I-' -- I-- 
.............................. .............................. 
3,990 $109 3,000 $180 .............................. 
2,285 100 2,214 155 .............................. .............................. 
3,120 201 2,700 229 

AleviiFivcs.. ....... ,108, 760 $1,385 103,733 !$l, 314 1 6,920 

Catfish ........... 9,730 517 0 820 518 8.475 
UlueHsh ....... ...I.. .... ...I.. .... .I.. . .; ....I.. .... .I 280, UP0 

Plorindure 
Hnddock 
Peroh ............. 
Sea bnss 
Shad.. 
Squet~engua 
Striped briss. ..... 
Sturgeoii ......... 
Suekcre .......... 
Tautog 
Tomcurl 
Otllerfiali ......... 
Lobsters.. 
0yRter.s.. 
Soft clanis 
Quahogs.. 

Totd  ........ 

Cod.. ............ ...... ........ .. 
Eels .............. 850 750 27,320 ........................................ 8,625 ......................................... 17.400 

5,0i2 41'7 5,205 448 4,7ti5 .......................................... 10,000 ........................................... 58, $92 ....................................... 114,945 
3,480 418 3,835 400 10,302 

280 10 180 7 .......... 
3,851 210 3,425 218 ......... ........................................... 3,415 ........................................... 2,130 
0,204 584 0,105 394 5,750 ...................................... 07,672 ......................................... 3. O i l ,  876 ........................................ 05,000 ........................................ 237.400 

137,010 3,410 133,203 3,412 4,075.580 
-------- 

150 
100 
1.57 

10,910 
i77,700 

3,181) 
31,505 

1800. 
Species. 

Lba. I Value. 

.............................. 
1,432 90 1,205 00 

.............................. ........ ...............I....... 
,.. ............................ 

.............................. 

.............................. 

150 

$24,785 
240,504 

200 
13,310 
5,(150 

78,505 
101,071 
45,005 
3,870 
18,011 

400 
340,058 

750 
9,033 
0,50B 
7,320 
40,972 
180,180 

1 873 
7:040 
837 

3,874 

i._ ...... I ....... I ........ I ....... I 

Value. 

-. 
100 
1.57 

10,910 
i77.700 

$87 

d48 
2,780 
1,507 
300 
400 
220 
440 

3, 075 
6,050 
1,780 

12,711) 

....... ........ 
1 10 
08 

180 
9,408 

171,04'?. 
3.900 
20,230 

.............................. i 1,432 I 90 1 1,205 1 00 I 

.............................. .............................. 

i43,785 

3'181) 
31: 505 

SUMMARY. 

....................... 1: ::. ... .I:: 1: .. .I.. ..... . I . .  .... .I 

1801. /I 
Speeiee. 

Sqnotertgne ....... 
Striped bass. ..... 
Sturgeon ......... 
Suokera ........... 
lnotog . __.. __.. 
Tomoodorfroatfish 
Other ndl. ........ 
Refuee A s h . .  ..... 
Lobsters.. ........ 
Crabs, htird ....... 
Crabs, soft ........ 
Oysters.. ......... 
Soft claine or long 

alnms ........... 
Qirnlioge or hnrd 

clamv ........... 
Soallops.. ......... 
Squid ............. 
Mussels .......... 
Shells.. .......... 

Total ........ 

r ,  

18U1. I 1890. 1 1801. I 

1890. 

Lts .  j Vnlno. 
-__ 

2,989,711 , $117,355 

24,060 1,535 

308,640 12,215 
274,010 10,720 

1,342,000 3.142 
150,400 34,754 
430.U10 7,470 
88,460 3,350 

10,450,104 2,457,589 

1,580,000 103,370 

4,202,224 607,129 
595,800 71,250 
39 140 1,5M 

16,230,700 14,170 

192,470,091 4,002,157 

207 540 21,040 

179,432 8,255 

30:330 I 1,153 

49:350 1,928 

---- 

Pounds. 

Alewives.. ...... 
1 3 h l C f i S h  ......... 
Bonito.. ......... 
Uulter-flsli.. ..... 
Cntfieli .......... 
Codfldl.. ........ 
Eels ............. 
Floiindors ....... 
Hnddock.. ....... 
Kin rH8li 

Menlirulrn ....... 
Minnows ........ 
Mullet..  ......... 
Perch.. .......... 
~?:%IWS ......... 
Shad.. ........... 
Slieep8liead ...... 
Skates.. ......... 
Spanish maokerel 
spot ............. 

Mdiierci :::::::: 

............. 

6,400 
270,000 
8,510 

162,000 
26,103 
7,780 
10,500 
4,702 

2,288,204 
5,730,567 

2,500 
423,074 
115,915 

1,036,050 
1080 OR3 
1:575:8'84 
155,720 
186,007 

45,100 
182,000 
92,001 
308.843 
750,820 

3,770,975 
22.788 
98,026 
76,258 
20,954 

5 000 
128,736:OlG 

........ 
77, 680 

18,458 
an, 020 

........ ........ 
3,000 
3,2(Kl 
5,415 

120, 025 
,678,814 
63, 000 
248, 000 

2,852,tiVJ 
205,449 
80,201 
25,378 
171,172 
278,4110 

1,118,91:3 210,000 
105 003 
4361500 
93'500 

18,277:434 

,799,027 

$111,301 
21,380 

920 
1,545 
7,018 
10,408 

8,288 2,733 
15.655 
7,589 
3,460 

2,748,503 

4,524,520 
313,042 

!O,E:lO 

18,700,100 
21,000 

650,021 
48,310 
1,0:13 
000 

15,950 

....... 1 ........I ....... I . _ _  ........... 
3,005 288,520 14,426 $85,550 \i4,278 1 
4,405 1 ....... 

....... 

I 

1,505,600 1 106,801 1 

70,885,022 4,817,389 I 

Statistics of the products by  each form qf apparatus.-ln precediiig tables the 
importaiice of each principal form of apparatus employed in  the fisheries of this State 
has been shown. I n  the folIowing tables the details of the quantity a ~ i d  value of the 
products taken with the various appliances are given for ewh county, the vessel fish- 
cries end the shore fisheries being separately indicated. 

Much the larger part of the vessel fishing is dom with dredges, rtilres, and tongs 
for oysters, clams, scallops, inussels, and shells, and in Queens aud Westchester 

' counties vessels are only used for those products. In  Killgs, New York, Itiohmond, 
and 8uRolk counties there is additional vessel fishing yi-ith seiues, lines, trap nets, 
and pots for menhaden, bluefish, cod, haddock, sea bass, lobstors, etc. The value of 
the vessel fisheries of the State in 1891 was $1,9G5,22S, of mhich sum $1,352,769 
represented shellfish. Seines are employed for menhaden in Kings and Suffolk 
counties, tnkiiig 99,057,690 pounds of fi& in 1891, having a value of $888,123. Lines 
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are extensively used in ti11 bat tmo counties, chiefly for bluefish, cod, liaddock, ancl sea 
bass. Eels are taken with 
pots in Kings County, and lobsters with the same meatus in ltirhmond County. A 
vessel fishery of great interest arid value is that carried on from Suffolk County with 
trap nets, which are operated in a manner elltirely similar to that in  which gill nets 
or other nets are used from vessels. Tho 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 coinmon 
to those waters, the principal part of the catch consisting of squeteague, bluefish, 
butter-fish, flounders, S C L I ~ ,  sea bass, and menhaden. The yield iu lS9l  was 7,200,OSO 
pounds, valued a t  $54,413. 

The yield of the shore fisheries in 1891 was 32,030,141 pounds, having a value of 
$2,S52,141. The catch of the various rnoIIusks and crustaceans was 15,lgf ,38G pouuds, 
mortli $2,934,841. Consiclering the output of fish, it appears that  gill nets taks the 
largest quatitities and give the greatest money returns of all the forms of apparatus 
employed. The fishes thus obtaiued which are caught in largest quautities are the 
shad, bluefish, squeteague, azid alewives. The aggregate pill-net catch mas 4,953,280 
pounds, valued a t  8222,014. Tim quantity and value of the seine yield come next; 
4,130,654 pounds, worth $157,828, mer0 secured in this kind of apparatus. The species 
whieli enter most couspicuously into the seine fishery are alewives, bluefish, kingfish, 
mullet, sea bass, diad, squeteague, and tomcod, the most important being bluefish and 
squeteague. Pound nets took 2,748,412 pounds in 1S91 ancl 3,228,198 pounds in  1S90, 
valued, respectively, a t  $40,S49 and $43,S29; squeteague is the most prominent fish 
thus taken, although the menhaden is caught i u  large;. quantities. Dyke nets yield 
largtv money returns than pound nets, but the catch is smaller. Flounders constitute 
the lwgest and most valuable park of tlie output. Tho fyke-net yield was 2,389,853 
pounds, worth $48,903. The catch of eels with pots is very large, 957,331 pounds, 
valued at $iiS,441, being secured in 1891. Spears took eels to the value of $32,123, 
and flounders worth $9,096. The line catch mas 995,735 pounds of bluefish, cod, 
squeteague, etc., valued a t  $4S,71G. 

The catch in 1891 mas 5,GG0,870 pounds, worth $223,283. 

Giateinetit By coutttics, Gppai*atus, and epecies of the yield of the  WEE^ JInBeries of SCCO Yopol.il. 

Apparatus nod spcios. 

Now Pork. __--- 
1800. 1890. lb01. 

I 
I 

Kings. 

_I___- ___- ___--_____ 

___.__I_ __ --- I 

1 Ponnds. Valuo. 

I 
-- - /--- 

................. - --- 
-__-_-I 

Seines: 

Lines: 

Menbndon 21,000,000 $05,880 

I%lusflsh ................... 190,950 7,005 
Cod ........................ 101,500 6,000 
Hddock. ............................................................... 

................... ao .................... !!: 1 15 
Sen bass 
Tniitog 

Totd .................. 307,250 1 1=r,010 

Maokorol .................. 5,000 400 

Pouiids. 

__-- -.---- .--- _1-- 
_I--- ---__-_ 22,380,O:O 

80,000 4,025 431.000 $22,120 409,000 i$10.100 
158,340 0,000 437,000 15,010 458,070 10,085 

94,000 1,700 87,000 1,050 ................................................................... 
500 30 165,000 0,400 142,500 0,280 
300 15 ............................................ 

____-I------ - -----____-_.. 
245,140 11,630 1,117,500 40,130 1,087,170 4J,175 

-_____I______----__ 
-_____-_--I-- -----_ =- 



Apparatus  and spocies. 

- 

................................ UlueHsh 
Cod.. 
Haddock. 
Sea bass 

TOM 

Lobstors.. 

Lines: 

ro t a :  

Tongs, rakes, and dreclges : 
Oysters .................... 
Mussole. ................... Quahogs or  hard clams .... 

Qucons. Richmond. __ 
1690. 1891. 1800. 1891. 

Pounds. Valuo. Pounda. Vnlno. Pounds. Vuluo. Pounds. Value. 
-~ ----____ ____ 

._-__. --- 
, ................................. 280,000 $12,710 270.000 $12,210 

400 10,500 425 ................................................................ 440 ..................... 

I ---- 
................................................................... 08,900 2,780 102,000 0,260 ............................................................... I 17,400 ./ 10,000 

................................................................ 370,800 10,330 448;500 18,896 

.................................................... 1.. ........ 88,312 111,875 10,100 
1 

-~ _-______-- -------- 
___ _________ ____ - -_______ -..-_-_- -- 

~ 

8,520 1 -_-- __ - - -.- 

Total ................... 
Grund total..  ........... 

Uluofleh ................... 
Cod.. ...................... 
Haddock ................... 
Sea bass ..... :. ............ 

Apparatus  and epocies. 

2,295,400 
1,010,175 

30,800 
59,237 

I 1800. 

50,1152 
1,532 
2,325 

I Pouuds. 

.................................. 1:::::::::: ................................ ..I.. . :. .... ........... .I.. .................. ..I.. ........ 

Seines: 
Xenhaden ................. 100,17?,100 

Totul .................. 

o p t e r a . .  .................. 
bcullops ................... 
Shells. ..................... 

Total .................. 

Tongs, rakes, and ilrodgos: 

Quahogs or liurd clams.. ... 

--- 
7,406,445 

--- 
1,382,405 

80, 000 
585.800 

15,20O,i00 

17,208.055 
.--- 

-- 
Total  .................. 3,404,012 

Tru nota: 
Afo w i UOB .................. 
Ulnefiall ................... 
Riitter-flsh.. ............... 
Eels ....................... 
Flounders and Hntflah ..... 
Kin fish ................... 
Menqiaden ................ 
Sea asB ................... 
Sheepshead.. .............. 
Skate  ...................... 
Spanish waokerel. ......... 
spot ....................... 
Squoteafue.. .............. 
Striped a88 ............... 
Sturgoon .................. 
Tuutug .................... 
Ot,her fish ................. 
Refuse Ash ................ 
Lobsters ................... 
Squid ...................... 

s o y . - . .  ................... 
shaa ....................... 

23,021 
117,000 
203,308 

58,076 
105,082 
10,440 

4,238,204 
283, ROO 
100, 900 

0, loo 
10,190 
09,848 
7,300 

14,640 
1,105,440 

34,115 
21, IO0 
47,460 
41,732 

883,800 
4,071 

27,720 

--- -- 
Grand total ............ 1 128,871,812 

-- 
Vulue. 

6207,125 ___ -- 
01,816 
41,831 

1,432 
2,300 

137,448 -- - .- 
414 

4,504 
8,001 
2,000 
2,805 
1,568 
5,084 
4,870 
6, 348 

010 
2,744 
1,927 
1,700 

603 
93,103 
4,435 

548 
1, A08 

850 
2,014 

813 
1,108 

87,203 

180,508 
11,088 
71,850 
14,170 

287,010 

779,452 

I- 

-- -- 
-- 

- 
1891 1 1899. I 1801. 

Pounds. 

2,501,350 
1,281,300 

32,910 
54,500 

3,870,000, --- 
20,305 

104,800 
550,249 

64,000 
151,312 
8,7U3 

9, !49,440 
223.440 
101.144 

4,782 
14,065 
73, aao 
7,817 

12,000 
1,110,110 

32,048 
15 120 
52: 500 
37; 070 

734,884 
3,264 

29,400 --- 
7. 200, 080 -- 

-- 
18, i85,157 - - 

LOB, 532, DE7 

.......................... 

455,000 $58,500 420,000 I '4 000 !!: I 52,000 1 0,750 I 48,000 , &9:000 
4H, 340 ........................................... 
15.950 ........................................... 

I I 
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SfatenLent by coawties, apparatus, and fispecies of the yield of the vessel $fisheries of Xew ~od~--Co:itini~ed. 
- -- .. - . 

i Total for  State. I Total for Stntc. I 

610 
2,744 
1,327 
1,700 

593 
33,103 
4,435 

548 
1,80R 

85G 
2,044 

313 
1,108 

I round% 

4,732 
14,05ti 
73,360 
7.817 

12,600 
1,110,llU 

3’L,G48 
15,120 
52,500 
37,070 

734,884 
8,204 

29,400 

rrap nets: 
Alewive8 ....... 
Bluetiah. ........ 

501 
2,520 

:;$! 
502 

33,303 
4,244 

403 
2,luO 

770 
1,774 

252 
1,170 

Butter-6th ...... 
Eels ............ 
Flounders ...... 
Mcu aden . ~. -. . 
Scup ............ 
Sea bass ........ 
Shad ............ 
Sheftpshcnd ..... 
Skatc ........... 
Spanish mnclicrcl 
spo t  ............ 
Sgueteawc ..... 
Striped t n s s  . -. . 
Str1rgcon ....... 
Othcr a h . .  ..... 
Kefufle fish.. .... 
Lobsters.. ...... 
Squid.. ......... 

Kinaflsh. ....... 

*. I n n t o 5  ......... 

Pots: 
Eels ............ 31,700 2,825 17,700 1,600 
Lobstera.. ...... 88,312 ~ , B Z I  111,875 IO,IW 

Totnl 120,012 11,345 129,575 11.000 
-.------- 

....... __- - -- 
Tongs, rnkce, nntl 

tlredges: 
OJ’stcra ......... 8,217,454 1.082,089 8,075.704 1,185,540 
Qilnlioga ........ 704,084 98,342 730.700 102,OXI 
bcnllope.. ....... 595.890 71,250 313.042 48,340 
Shells ........... 15,230,700 14,170 10,766,lUO 15,050 

23,021 
117,000 
263,808 
58.070 

105,032 
10,440 

4,233,2134 
233,800 
100,060 

0,160 
16,130 
00,848 
7,360 

14,840 
1,105,440 

34,115 
21,106 
47.4130 
41,742 

8113,860 
4,071 

27,720 - Mussels ......... -- 
. Totnl ....... 1 7,400.445 

--- 
;eineb: 

Menhaden -. . - -. (122,132,100 

40.350 1,028 21,000 000 

-~ 
Vnluc. ro11nt1s. -- 

I 1 

I Liucs: 
Bluefish.. ....... ............. 

........ ....... ........ ......... 
i:iiri 11 Totnl ....... 
5.107 - __ 

Tctnl ....... 
288,123 

Albnny. Colmubin. Dutchoss. ___ . 1800. 1891. 1800. 1801. Apparatus  nnd ---&io. ---___ 
1891. 

_I___~---___ 

spccics. 

-- 
Seines: 

Alewlrcs ....... 
Cutfish ......... 
Perch ........... 
Shad.. .......... 
Otherfish ....... 

Totnl ....... 

Striped bass .... 

Alewives ....... 
Ycrcli ........... 

Suckers ....... 70 080 78 

Gill nets: 

Sllwl. 
Stripcd bass 
Stiirgeon 

Otherash 80 1,075 00 

... 

Fyke nets : 
CntfiRll ......... 
Perch ........... 

Otherfish ....... 82 4 5 

.... ....... 

Pots: 
Lele ............ 780 1 55 1 825 1 58 1 040 1 50 1 050 1 57 I 075 I 47 1- 725 1 51 

8,418 831,240 30,118 454,078 ZY, 566 1 ---------____-I--- --.---I- -__-______ --- -- 
3. GJ0 1 149,420 3,4115 332,033 8,422 1 249,383 I 
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Apparatus and 
apecias. 

Seines : 
Alewives ....... 
Catfish ......... 
Porch ........... 
Shad ............ 

Statement by counties, apparatus, and species of tlie yield of Ike s l i o ~ ~  $ahcries of Areto rork-Continued. 

Greene. Kings. Orange. 

1890. 1801. 1800. 1891. 1890. 1891. 

Pounds. Value. Pounds. Vulue. Pouids. 1 Value. Pounda. Value. Pounds. Value. Pounda. ‘\'slue. 

280,233 $9,687 2iB,133 $3,502 ................................................................... 
2,087 170 3,112 187 ................................................................... 

-- 
----_I______- 

----__-___-__________ 

?,a18 199 2,417 146 .................................................................... 
4,LOOO 2,080 98,000 1,080 ......... / .......................................................... 
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Seines: Alcwiren ....... 
Uluefioh ........ 
Cnttish ............. 
Eels .................... 
Blounders 
Kin ,fish.. 
Mnlk-3t. 
Perch.. .................. 
SI::: bass 

BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Poundn./Vnlue. 1 Pounds. Vnlue. 1 Poundr 

............. .......I.. ...... .........I ..... I.. ............. . i  319,8i5 
.: ......................... ., ........ .I. ..... .I.. .............. 2,200 .............. ./. ....................... 1,200 ............. .,I ....................... 59,783 .................. I .  ...................... 40,000 

! ....................... 9,320 ................. ,.... ................... 6l,300 

..........I... --'-I- i 
-.I 

Statenbent by  counties, apparatus, and species of the yield of tlrc shore peieries of New Yolk-Coiitinued. -______-- 
Queens. Rensselnor. I Putnam. I -- 1890. 1 1891. 1 1890. I 1891. Appnrnt?s ancl 

species. I 

I 2 0 5 , ~  $ii,eiz. 
1,848 00 

900 40 
51,817 3,409 
37,BtiO 1,778 
9,000 452 

52,434 2,906 
0.085 408 

17,005 1,231 
80,563 4.80:) 
36,029 3.482 
01, ti50 2,400 
7.880 389 

........ ./ ........................ 

................................. ......................... ........I ................................. 

................................. 

................................. 1,000 84 1 075 78 

......... .......I ................. 

....... ..I.. ............. .I.. ...... ......... ................. 
1,050 1,600 180 

4.065 I 1'55 , 3.030 196 
........ .I.. .... _ I . .  . ......I.. ...... 

. ~~~. 
Alewhes  ........ 
SlUCfidI ........ I .  

43,273 -_ 
1,550 I ........ 

........ I 
Perch .......... I, 075 

S q u e t e n r e . .  ....... .9iio.l 
Striped ass.. ~. 
Suckers ........ 5% ! 
Other fish.. ..... 1,450 1 

Shaci. ........... 1 55.100 1 
Sturgeon ....... 835 I 

028,916 I 93,186 110,025 2 039 1 113 958 1,997 1-2 I - 
'-I--- -- 

-_ ____ 
103,333 i,,, ................ I.. ............... ...... ........ .......I ZOO 607 ....................... 200: 933 

$80 1 1,160 $100 ........ 
2,755 31,150 1,558 ........ 

850 102 ........ 
93 925 37 ........ 'i: 1 350 28 ........ 

125 1,215 102 ........ 

........................ 103,428 

13,950 '247,500 ~ 12,375 ....... 1 ......... 1 ........ 

Pound nets:  

................................. 
2,385 213 1 2,540 230 

Spears : 
Eels ............I.. ...... 1 .......I ......... ! ....... 1219,383 
Flounders ...... /. ............... . . . . . . . . . I . .  ...... 5t41.17 

,. lot:11 ...... 
Pots. 

kfiscclllnneous : 

l e t s  ............ 

..... 
Total ....... ....... '4,903,360 

...... 
814,528 

132 
00 

4,109 
1,933 

475 
5,4U9 

444 

3,128 
3,010 
1. ti52 

...... 

2 $; 

..... 

40 860 44 ................................. 
1,415 20,6001 1,230 ................................. 

237 4,120 2W ................................. ............ ................... 72 1,020 07 
78 2,470 53 

........................ I 
74 1 520 1 ,ti; 1 ........................ 

175 5,080 

5,580 ! 268 1 0,000 I 280 j 
.L ...... I ........................ ................................ 

1,027 130 1,760 140 

2,370: I 13; 1 2,4% 1 
1;; 1 09 3 I 75 

350 I ................................. 
7,120 I ................................. 

283 ~ ................................. 
100 .................................. 

910 i ................................ 
2,115 ................................. 

13,163 
3.470 

235,310 
65.100 / / I  .......... ........................ 

:I, 30ti 1 . .  .......I.. ...................... 
I 

14,119 

10 180 13 024 070 524 340 ....................... t .  ........ 
33:770 '55:I:OOO 1 :'.71i35 ~. ....... .). ..... .I.. ..... .I.. ... ...I 
X6.275 /t,784.960 274 780 I.. ..................... . . I . .  ...... 

575 I 4$40 1 485 1. ..... ...I.. .... .I.. ...... ./. ...... .! 
t(0.800 ,5,360,~70 8:17,340 I ......................... ........I --.---_--______-___I- -_ -_ __ ___ - --- 
97,761 ,7,4u2,7117 I m,iw I 137, 1 a, 410 1 133, 2o8 I a, 412 1 
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Apparatiis and 
species. 
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l ~ i o l l ~ l o n d  . Rooklnnd . Suffolk . - 
1890 . 1 .I801 . 1 1800 . 1 -1 1891 . 1800 . ---- __________ ___ 

Seines: 
Alewives 
Blnofish ......-. 
Eels ...... - 
Plounders 
Kiiigtisli ............... 
Miunowa 

pouncla.1 Vnlue . Pounds . ~ i i l o e  . ' ~ o u n c ~ a  . Vnlue . Pounds . Value . Pounds 
.-...--.._.I---l..-~.-- 

....................................... I ........ ......_ ............... 1860( ................. 1:: ...__.. . _______  1 _ _ _ _ _  ... ___.__. _.____ ! ........ 1, 126:1i! ................. - ................... ..I.. .. :. .......... - ............. 10, SOL ..................................................... . , .............. 22 oo( 
ir .................. .__. ............ _ _ _  ............ _ _  .... 03:titi( ..-.........-.... .._.___._ _ ..___._ ..__.... ____.__ ..___.._ ......_ 45.10( 

Valno 

Mullet .... - . - - - .................. 
P m h  ........... - ......................... 
Sen bnw .................... - ..... 
Shnd ........_... 28, ti00 $1, 400 
6pnnish nmk'l  .................. 
Squrteaone ..... 30, 000 1, 800 
S>riped E m s  ............. ._._. 
lnutog ......... .- ....... ...-..-. 
Tomcod .................... .- .. - 
Ot*her flsh 

Totul .... _ .. 58, 000 3, 200 

$34( 
45. 01. 

7ut 
86: 

5. 50C 
75( 

7. 10c 
850 

10. 387 

2.850 
16. 085 
2. 200 

130 
0. 000 
1. 8uu 

LOO. 230 

6. 074 
20. 001 

7. 208 
6. 030 

...... 

-- 
._ - -- 

...... 

16. 302 ...... ...... ...... 
2. 230 - 

03. 300 . .- -_ 
420 

2. 060 
200 

3.6110 
1. 121 
I .  375 

010 
2. OD5 
I. pi0 
2. 393 

563 
1.130 

540 
088 
244 

15. 070 
4.56 

1. 827 
225 

42 
017 
870 

7ni 

, .............................................. 142, 00( _ _  - - .... .__ .............. - ..... .._. .. 10, 5OL - ................... - ............ - ............ 207, 745 
80, 000 $1, 800 . .______ .__.___ ._____._ _ _ _  .._. .._..__.. - ... ._. .. .__. .... ...___ ., . _ _  ... _ _ _ _  _ _  _ _  ....... 42, 13: 
22. 000 1, l(10 ._ .... ._ .____.  . _ ..__. _ . ._ ..... 310, 50( ............ _ _ _  ... _ _  ......... _ _  ..... _ _  ...... _ _  .... 31, 471 

2, 00( ....... - ........ ..I.. . - ...................... - ... 150, Out ...................................................... ................ 95, GO( 
' 

......... ....-... ._ ............. .._..... ..._... 

........... -. ._. - .. 
58, 000 2, 000 ........ . / ______._ 1 ...... 2,250, 1% .____. 

40. 237 

309 
1, 084 

til0 
232 
304 

23, 200 
38 
774 

774 
R87 

8. 007 
101 

!I87 
738 
67ti 
222 

.. 
-I_ 

, ...... 
....... 
...... ...... 

Alewives 

I'ercli .._.____._. 
6ea bnss . _ 
Shntl . __  .._._._._ 
Sqiieteo ue ._.__ 
Striped in, s 
Sturgeon 
Suokors 

Gill i d s :  

Uluefislr . - ... I 

.Other flab .......... 
Totnl ....... 

Alewives ....... 
Hluetiall 
Boiiito ._.___. _ _  . .  
13iitter.fiah 
Eel8 ._.....__... I 
Ploanclors 

Me11 iaduu _ _ _ _ _  
Seabuss 
Stincl ..................... 
Slieopaliend ... . 
Bkates ..._ 

Pound nets: 

Hili f tleh ..:.. "' 
scup .... : 

1801 . 

,__.- ...... _... ..... i == 
......................................... ........... ' ............. - ...... ........... 482, 85C .__ .___. . I  ........ .__ .............. ....... ............................ ........ - - - ...... - .... 85, q3; 

24, 000 1, 200 34 . 14, 340 284, 000 14, 200 100, 841 
20, (I00 1.800 13, ...................... 301, 754 

.......................... 120 775 103 _ _  .._.__. 
................ - ........... 30 900 30 _._______ ........................ *. ..... 

._ ................. 
50, 000 2, 500 47, 000 
--- --......- 1 

2, 380 1 201, 176 14, 711 1 287, 825 14, 523 1,882, 328 

.__.__ ... ..._.... .__._._._ ........ .....__. ...._.. _._._._. ___._ .. 14, 48.1 .................................................. ._ ............. ....... 64, 201i _ _  ................................. ._. ._. ....__ ....... _ . .__. ... 2, GOO ............. ., ...._. ... - _ _  ..... .......,I.. ....... _ .... ~ . _ _ _  .... _ _ _  . . .  114.007 .. - ...... I ................................. ._._. ........... ._. .. ' 24, 174 ............... 1 .......... - ............ ..I.. .............. .-.....I 1. ..... 72, 180 
11.471 ._ ..____. ._ ....... ._,.___. .__._ ... ......_. _ _ _  .... ._ _.__ .. _ _ _  .._. 1,746, IC4 

90, 325 .................................................. ......_ ......_. ....... 45.37 
I ......................... ..._._.. ..___.. .__.__ .. .____ .. 6 h-4 

0:ti40 ._. ......... .... .....-.. _ _ _  ... ... 28, 777 

.... . .............. 

......_.......... ......... . .......I.. ............................ 
........................ .._...... ............................... ....... 

..-...... 1 .. - - 

12. 000 
005$ 50 

0. 100 
14.750 
72. 501 
25. 000 

122. 500 
9. 250 

190. 180 

30. D?D 
208.407 
44. 27.1 
1. 800 

117. 500 
2i .  100 

.US& 071 

751. 000 
462. 150 

75. 041 
88. 219 

333. 774 

....... 

-.- 
-.- 

........ 

........ ........ ........ 
37. 727 

738. 511 

17. 8118 
58. 100 
1. 750 

2?2.207 
21. OU8 
02. @LG 
7. mi5 

304.98* 
80. 018 
-10 345 
6:054 
5. 4 0 i  

28. 637 
0. 415 
4. 001 

405. 140 
?I. 430 
12. io0 
5.881 

20. 422 
800 

13. 450 
280. 829 

002. 028 

26.020 
28. 350 
49 200 
12: I50 
0. 000 

080. 700 
205 

048. 000 

40. 500 

. .- 

-.-_ 
_I- -- 

....... 
8. 100 

108. 000 
1. 050 

10. 125 
40. 000 
27. 300 
97. 200 

....... 

....... ....... 

Spanish 1118ck'i .... .................................... ..... ..... 

Squid .............. ...-.. I .......................... - ........ - . - .... - ..... 1: ...... 
... ' . ...._.... .'....... ........... : ........... j .: "'" 

Spot ............ ........................... ........ .._..-_. .___ ... __._._ 
Squetcngue .. - .... - ..... .I ..... - ...... - ........................ - .......... ' ...... 
Striped bass ......... .. 
Sturgeon ............ ... .......... , ............... - ....... ........... .I : : : : .. 
Tautog ....._... ......... 
Tomcocl - .. ... ............-. ..-.... .__ ........... 
Otlicrflnh .____. .__ ..__.. ._ ...__. 1:::::: ... 1: ..... 1 ........ ..._... ........ 1 ....... 
Refuse fish _ ............ .I ...................................... ~ ........ '. ...... 

- ............. - ...................... - - _ ... 1 

... ' ....- -- --.-- ................ .............................................. ....... Totd I i. 
-----__-._I.- .....-.....I 

. 
Value 

0 114 
481 ,'loo 

11, 420 
11, 055 

' 8 .0 :~  
10, 553 

E0U 
22, 048 

305, 208 

3 105 775 22. 

$235 
38. 01G 

035 
710 

4. 361) 
480 

0. 100 
810 

9. 800 

2. 800 
13. 840 
3. 100 
110 

4. 700 
1. 450 

87. 745 

...... 

-- 
_- 
-I 

5. 037 

0. 017 
0. 174 

10. 373 

2b10U2 ...... 

...... ...... ...... 
1. 830 

01. 732 
-- 
-- 

347 
2. 601 

150 
13. 453 

980 
2. 172 

701 
I. 808 
1. 7.18 
1. 980 
410 
050 
560 

1. 270 
11)u 

14. 504 
457 

1. 050 
15t1 
8J li 
42 

270 
710 

Alen3vc!3 ....._. 0, 020 87 0, 400 
13l11olish .._ .__ ......... _ . _ _  .._. .. ._ .... _ _  
JjlJt,ter.flah ............... ......._ .__._ .... 

Qkc nots: 
38.000 

32A 
1, 184 
048 
243 
320 

24, 277 
40 

810 

810 
405 

.. 

...... 

....... 
9, p40 

200 ...... ...... 
405 
772 
003 
243 

80 ............... ....-... ....... 24, 779 .............. ._. ...................... 28, 102 _ ..................................... 41, 299 

...... 
92, 940 2.081, 210 34, 474 
. ..... 

Sturgeon ...._. . 
Sucl'era _ _  ..__.. 
Taiitoy: 
Tomcu(1 ..._..... 
Ottlar fish ..__.. 
Refusofifill _ .... 

._ ................................ 1, 165 40 1 0 5 0  I 42 ._ .._..... 

4, 000 EO 3, 235 07 a32 40 750; 45 20, 150 

.......I.......-.. -7- 

........ ............. .._...... ._._ 2, 081 122 I 1:m 1 150 ._ ...__... .......................... ...._..__ .........-...... .._............ 9, 070 ._ .._..._ ........ ..._..... ............................... 1 ....... 88, 813 

................................... ........ : .............. 02, 023 

....... 

Total .._..._ 1 32, U70 I, 482 I 31, 630 1, 450 13, 505 870 12, 210 1 703 I 1,030, 502 
I I 
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Statement by coutities, cq)l)avtctus, a d  species of the yield of llrs slbora fiulkeriee of hTew l?urk-~outiuried. 

I 
I _  

Apparatus nnd 1890. 1 1891. 1890. species. 

Lines : 
Bluefish ....................... 90,240 $4,512 82,080 $4,312 ......... .............................. 4.010 109 5,400 210 

Flouuderd ...... ........................... 45,685 1,307 38.920 1.180 
Cod 159,175 0,012 139,231 0,004 

2,782 141 3,800 100 3,250 174 

Cattiah 2,000 

Haddock 13 520 338 11,320 283 

Sen bass 2,780 111 2,430 100 
l'wch.. 2,735 

............................................................... 
Eingflah ......................... 1:: ....... :::I .... 1: ............................ $ l G $  550 10,200 582 ......... .............................. 
Sqiietonvue ..... .............................. 128.426 0,425 135,000 0,750 
Stripedens8 .... ............................. 2,800 315 2,120 248 
Tautog ......... ................... ....... 38,095 1,554 32.400 3,295 
Tomcod ........ ................... ...... 8,415 245 9,380 280 
Other fish ...... .................. ....... 0,050 197 5,304 170 

Total ....... 

...... ... ....... ............... ...... 
Totnl ...... ....... 

......... Pots: 

M iscsllnneoua : 

Eels 

.... 

Totnl. 
___. -_ __ 

Westcheater. 

1881. 1890. 1691. 

Ulster. 

Alewives ....... 
Blnefisli 
Catfish ......... ......... ...................... 
Eels ................... ............................................ 

Seines: 

...... ............................................. 
............. ...... ............................................. ................................................................. ...................................... 

Perch ........... 1,742 105 71 11,200 890 10,2UO 810 44,439 3,051 41,808 2,901 
Sen baas.. ................................................................ 209,105 15,880 248,014 12,715 

ere1 .................................................................. 02,003 4,283 67,004 4,031 

Ionrcod ....................................................... , ....... 215,200 9,010 170,Y 50 7.100 

............ 

Squetengue.. ........ .I .......................... .I.. ............ ..I 1.. .... 404,578 24,259 401,030 19,803 
Stripedbass ......... .' .............. 15,400' 1,848 12,500 1,500 94,400 7,518 U5,503 8,400 
Tautop ................ .._.I:::::.. .............................. 1 ....... 2,000 130 1,800 110 

Otllertisii ...... 1,422 25 1,590 4 1  1,800 1081.. 1,500 1 90 80,2U2 4,080 52,507 2,517 
r *  

-- --- -___-____ -- ----- --- 
Total ....... 

3 2 1  rrcte: 
Alewives ......... ...... 
Illiiefisli ...... 
Parch. .......... 
Sea ~uiss .  ............... .... 
Shad.. ......... 
Sqiiuteagtte 

Siickers 
Other fish 

Totul 

Striped Iinss .... 
stuICporl ....... ........ ...... 

....... 
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~tateinei i :  by  counties, np11nvntits, atrd species of the yield of the diorejisheries of .ATcrc I'ovk-Coutinued. 
- 

1 -  Ulbtor. I 'Te'estchoster. I Total. 

_._ - __ 
1'. C. U. 1894-24 

Lbs. 

17,898 
01,190 
1,750 

231.107 

10,386 
1,565 

,904,984 

d9,345 
31,654 
5,4(ii 

28.537 
9.415 
4.901 

40n,89ti 
10,820 
5,881 

21,44? 
800 

15,929 
28a,w1 
11,130 

p;srs 

yw3 

g0.918 

____ 
32,320 
28,850 
43.200 
17,945 

I,004,180 
205 

648,000 
20,555 
40,500 
8,100 

32,190 
11Y,O7U 
16,905 
1,700 

10,108 
18,125 
48,000 
43,G.I9 

31,420 

97,200 
a,as_?,ns; 

105,080 
22,210 

217,148 
107,737 
11,320 
10,030 
8,012 
0,430 

321,130 
29,073 
71,005 
40.850 

995,135 

624,000 
16% 43 1 
070,431 

957,331 

3 301 670 
1:505:500 
1,70Y,760 

49,954 
435,500 

03,600 

2,030,141 

19,004 ___ __ 
-- 

_-- - - 
ppii . 

- 
Value. 

$347 
2,051 

150 
3,052 

980 
2,000 

761 
1,868 
1.738 

1,052 
980 
500 

1.210 
190 

14,804 
1,856 

150 
883 
42 

329 
710 
457 

41.908 

404 
1,131 
ti48 

3,198 
1,050 

20,488 
40 

810 
1,453 

810 
406 

2,073 
3,480 
2,000 

08 
895 
805 

1,112 
1,127 

243 
48,903 

6.1387 
950 

Q,9St 
4,033 

"83 
017 
448 
450 

10,758 
3,182 
3,105 

021 
48,716 

32,123 

1,980 

- 
- 
.__ 

__ 
-_ __ 

2,058 - 
i 

9,026 -- 
- 

58,44 

662,900 

548,591 
5,303 
7,589 
3,450 

,853,141 

____ - 
105,891 

- 
2""TRl? _ _ _  
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FISHERIES O F  N E W  JERSEY. 

Importance and proutiizent feutures of industry.-The rank of New Jersey among 
the States of this section, as determined by tlie value of the products, is fourth, 
although thediKerence between it and Virginia is so slight that a comparatively 
unimportant advance in tlie 'catch of one of a dozen species would place this State 
ahead. Its positiou 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 j 
the large bays of the northern and soiithern extremities of the State arid t h e  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 tlie two foremost shad rivers in the country skirt the 
borders of tlie State, the Delaware forming practically its entire western boundary 
and the Hudson its eastern border for a distance of 22 miles above its mouth. 

Every part of the State is within easyrail communication with Xew York, Brooklyn, 
Philadelphia, Jersey City, Newark, Trenton, and other large cities of' New Yorlr, 
Pennsylvania, and New Jersey, thus insuring a ready and constant market, while 
the enormous summer population of the seaside communities is iu itself sufficient t o  
maintain profitable fisheries of large proportions. 

The specially 1won;inent fisheries of this State are the taking of oysters and clanis 
in lower New York, Delaware, and the smaller bays of the outer coast; tlie pound.net 
fishing on the northern part of the ocean shore; tlie line fishing for bluefish and sea 
bass carried on in the ocean from small boats; the gill-net and seirie fishing for shad, 
alewives, and sturgeon in the Eudson and Ilelaware Rivers; the pouncl-net fishery for 
shad and other fishes along the shore west of Sandy Hook, and the menhaclea industry. 
The fisheries in which New Jersey surpasses the other fhtes of this region are tlie 
shore bluefish, tlic sea bass, the shad, the squeteague, and tlie king crab, and in the 
output of these same products the StiLte takes precedence of the entire country. 

statistical surnmclry.-Iii the following series of tables, condensed statistics of the 
fisheries of this State in 1859,1890, 1891, and 1892 are presented. 

The number of persons employed in the industry varied but little in the years 
named. I11 1892, 10,447 persons were engaged, of mllonl 2,157 were vessel fishermen, 
7,560 shore and boat fishermen, 194 transporters, and 536 shore employ&, such as 
factory hands. 

I n  the last year covered by the returns, $2,571,413 was represented by the vessels, 
boats, apparatus, shore property, and cash capital devoted to the business. The 
principal factors in this large amount were 540 fishing vessels, valued, with their 
outfits, at $718,060; 79 transporting vessels, worth b117,BGS; 5,591 boats, with a value 
of $414,321; 3,941 gill nets, worth 8129,791; 234 pound nets, valued at $83,913; shore 
property and cash capital, $969,243. The investment in 1892 was larger than in any 
ofthe three preceding years, and was ;tbout $350,000 more than in 1889. 

The yield of the fisheries in 1893 was 73,267,434 pounds, valued at  $3,G46,382. 
The quantity of the catch was less and the value was greater than in acy of the other 
years. The decrease in the ontput was due chiefly to a diminished catch of bluefish 
and menhaden, mliile the augmented value of the yield depended chiefly on larger sales 
of market mid seed oy8ters. 
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~ 

.................... 
Tonnage ........................ 
Outfit ...................................... 

v e s ~ e l s  fishing 

Vessels transporting .............. 
lonnago ......................... 
Outfit ..................................... 

Bonts .............................. 
Apparatus-vessol fisheries : 

deines ........................... 

, * 

Lines nnd tmwle ......................... 

FISHERIES OF THE MIDDLE ATLANTIC STATES . 

7, 387 .......... 
104, 728 

1, 094 ......... 
0, 390 

5, 600 390, 605 

10 5, 050 
822 

Persow cniployed i i ~  the jsheriee qf New Jersey . 
...._._......I_ - 

I 
Designation . 1889 . I 1800 . I 1691 . 1 1892 . I 

___I - __ 

0. 100 
315 
305 

35. 917 
3. 799 

240 

12 0. 100 .......... . 370 
270 245 

1. 533 38. 000 
307 d. 708 
102 408 

120.011 
40. 571 
18. 250 

4. 180 
12. 302 
11.625 

903 
398. 875 
630.650 

4.824 

3. 083 
185 

1. GW2 

.......... 
2. 498 
2. 100 

4. 485 

.......... .......... ......... .I 

Gill nets ......................... 
Pound nets nnd wrirs ............ 
Bykn nets nnd bag nets ......... 
l'ota, eo1 nncl lobstor ........ 

4. 120 127, 100 
101 43. 015 

1 . W O  17, 331 
4, 100 4, 811 

LlllcH nild trnwh .......................... 
Orator toiigs.rnltcs, and drcdpes./ 2,  495 

2, 077 
Minor nppnrntus ................ 1 .......... Clam tongs rnkcs, nnd hoes .... 

4, 330 
12, 501 
11, 308 

801 

83.013 
18. 431 
4. 518 
4. 358 

13. 470 
12. 990 

000 
420. 743 
548. 500 

3 

Ihnito ..................... 
Butter-fish. ................ 

Cor0 ....................... 
{.oil ........................ 
Dovfisb .................... 
Dr&t ..................... 
Eels 
Flounclors ................. 
Frostfish or tomoocl ........ 
I{ntl(1ock ................... 
Hnko ...................... 
Kingflxh ................... 
Mnckerol .................. 
Mnnlinden ................. 
Mullct ..................... 
Perch. white ............... 
Porch, yullow .............. 

................. ................. : : 

....................... 

177, 830 
230, on0 

2. ,725 
214.42:I 

950 
981, 535 
30, 000 
22. GRJ 

570. 180 

3, 000 
21, 020 
13. 800 
3% 050 
12, 0 8 i  

22,240. 570 
48, 670 

108.104 
403, 370 

'885, 012 

In  vessel fisheries ............................... 1. 871 1, 693 ~ 2.01) 
In shore fisheries ................................ 7, 7x9 7, 822 7, 889 

On ahore, in factories. etc ........................ 524 532 532 
011 transporting roasels .......... ...............I 100 1 181 j 201 

...................................... 

2. 157 
7.500 

1!)4 
630 

10. 447 

Peosele. boats. elbow propwty. and cash oapital entployed in thefislieries of New Jerscy . 
1802 . I . 

1890 . I 1691 . 
Dcsipntion . 1880 . 

Number . 1 Vnlue . -Yalue./ .- 
_- 
\Tiunbar . 

540 
8. 255 

79 
1. 320 

5. 591 

........ 

........ 

10 

235 

388 
92 

357 
3. 051 

234 
1. 025 
4. 335 

2. 012 
2. 217 

........ 
1. 003 

........ 

........ ........ 

Yumhcr . 
500 

7. 510 

71 
........ 

1. 296 ........ 
5. 010 

11 

341 
I. 453 

308 
GO 

353 
4. 045 

141 
1. 794 
4. 036 

2.492 
2. 155 

........ 

........ 

........ 

........ 

$589. 9051 .......... 7, 883 .......... 
111, 089 .......... 122. 439 

83 1 108. 150 .......... I. 437 .......... 90. 050 1 
I 4b4 I IO 

.......... 
128. 095 
104. 150 .......... 

13. 415 
414. 321 

11. 107 1 .......... 13.255 
5. 742 1 412. 373 7 -  "lo 

5. 450 
450 
210 

40. 308 
4. 000 

402 

801 
409. 501 
588. 850 . ..I-- ! . 

2,350, ... / ......... .!G.Gi-- 
....... ..- 

........ 2.571. 4131 
.- 

l+odi~c1n of the jisltei-ies of ATcw Jersey . 
1890 . 1801 . I 1802 . 

Value . 
.. 
Value . Pounda . Pounds . Pounds . Value . 

$04 
33.820 

0F3 
313. 805 

6. 411 
7. 027 
418 

12. 89J 
12 

20. 264 
00 

671 
3 i .  0 5 i  
31. 374 

90 
700 
240 

2. 073 
1. 172 

04. 081 
I. 860 

13. 401 
24. 790 

3. 708 
1.860. 740 

6. 935 
0.281. 125 

144. 760 
238. 085 

2. 525 
157. 1125 

(is0 
720. 747 

GO. 000 
20. 900 

579. 438 
929. 305 

4. 500 
18. 710 
12. 040 
40. 630 
9.019 

$00 
14. 4B3 

873 
340. 930 

5 . 144 
7. 001 

202 
0. 785 

20 
10. 104 

150 
720 

87. 300 
32. 001 

135 
088 
I88 

2. 730 
957 

03. 535 
5. 131 
15. 201 
20. 201 

4. 170 
2. 000. 820 

9. 250 
7.227. 920 

150. 033 
230.802 

$100 
14. 200 
1. 100 

204. 103 
9. 857 
0. 582 

l t i0  
8. 205 

38 
20. 001 

100 
os0 

36. 604 
35.620 

42 
075 
204 

2.208 
2. 310 

50. 074 
4. 002 

13. 539 
27. 219 

0. 410 
1.965. 555 

12. 035 
4.705. 873 

105.043 
308. 802 

2. 025 
144. 038 

3.010 
070. 859 
50. 000 
39. 650 

505. 210 
1.221. I i 2  

2. 000 
10. 070 
8. 520 

20. 7R3 
22. 907 

.0. 505. 511 
4.1. 500 

182. 887 
304. 332 

$ N O  
14.301 
1. 542 

178. 001 
4.000 

10. 845 
102 

8. 877 
172 

20. 001 
140 
892 

80. 283 
80. 045 

GO 
487 

89 
1. 908 
2. 747 

48. 535 
2.458 

12.038 
21.767 

.. 
2, 000 

183, 824 
847 

841. 011 
77. 000 

12.1. 240 
023. 280 
987. 605 

1.400 
17. 040 
12. OR0 . 13 erI7 
25: iii 

?O. 070. 542 
88. 350 

103. 724 
600. 238 

30. ani. izi 
92. 400 

215. 2 i8  
488. 524 
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P i k e . .  ..................... 
:::%&; !: 1.. ............. 
Slrad. ...................... 
Sheepshead ................ 
Skates ...... ........ 
Spanish mac ........ 
Spots and croakers ........ 
Squeteagne or weakfish ... 

................ 

Striped baas ............... 
Sturgeon .................. 
Suckers.. .................. 
Tautog .................... 
Other fish ................. 

Crabs, king..  .............. 
Lobsters ................... 
Shrimp ~. ......................... 

Oysters, seed .............. 

Crabs HOf't . .  ................ 
Crabs: 1iiiril.. .............. 

MllS8e I .............................. 
Oysterb. market..  .......... 
Quahogs or h;ird clama .... 
Clnms, sof t  or long ......... 
, %  lerrapina.. ............... 
Turtles .................... , 

Pvoducts of the fisheries of h-cw Jersey-Continued. 

.____ 

19,584 
1'2,000 

2,908,8'?8 
10, 423,572 

50,754 
7,400 

57,232 
43, 200 

4,710,330 
3U5,884 

3,592,188 
50,843 
84,395 
85,411 

53. SGG 
1,974,188 

279, 700 

188, 

7,457,406 
7,700, 905 
3,414,192 

772, I10 
2,250 . .:. ........ 

Crabs, soft ................................ .number.. 
Crabs, hard.. .................................. do.. .. 
Crabs, kiug.. ................................. .do.. .. 
Oysters, market. ........................ -..bushels.. 

Gpahogs or hard clams ....................... .do.. .. 
Clnms, soft or loug ................  do.. .. 
Oysters, seed .................................. do.. .. 

Value. 

$1, 812 
4'22 

118, ti58 
372,543 

8,508 
370 

9,555 
1, (138 

138,100 
42,010 
67,498 
3,756 
3,680 
2,80L 

31.603 
2,0J4 

14,301 

L, 0ti0, 182 
356,510 
311, 001 
44,000 

ti83 

I, 170,370 

ti, 162 

......... 
........ 

........ -- 

-_____I  
809, 100 820,500 
161,598 420,1)90 
987,004 1,067,850 

I .  065,344 1,138,1745 
1,100,095 1,122,290 

$0, 774 424,540 
r7,211 81,527 

ingo. 

.. 

Poundu. 

18,040 
10,220 

3, 500, 419 
10,622,710 

23,5Dti 
9,300 

50,050 
78,010 

4,073; 008 
328,106 
455,775 
50, 540 
89,045 
03, 022 

275. 500 
112,533 

3,335. 700 
185,331 

1,020 ........... 
7, 956,515 
7,830,030 
3,396, 204 

815,270 
2,500 

Virlue. 

$1,859 
0 3  0 

139,992 
409, 059 

3,772 
405 

9, 'iuu 
3,336 

180,465 
47, ti45 
11, n ~ n  
3, !I14 
3,654 
3,063 

31, ti75 
5,317 
8,573 
13, 083 

525 

I ,  218,793 
375,388 
342. UJ7 
47,090 

770 

......... 

-- 
I, 447,351 

1891. 1892. 

Pouuds. 

18,880 
48,150 

3, 892. 311 
8,740,518 

37, 337 
5,700 

117,254 
184, 182 

7,54n, 190 
210, tii5 
448,887 
53,430 
e3, 630 

105,122 
100,520 
164,433 

2,025.400 
145.905 

750 .......... 
8,047,151 

10.157,140 
2,990,572 

505.450 
2,598 
2,795 -- 

73,207,434 

Value. 

$1,811 
1,570 

153,431 
582,221 

5,4til 
280 

15,907 
7,424 

33,305 
8,820 
3, titi7 
3,723 
3,258 

37,642 
7.207 
5,309 

10,8til 
500 

208, 051 

........... 
1,270,568 

490, OtiO 
349,221 
34, ti20 

997 
GO 

-..- 
3,640,382 

The molluscan and crustacean products shown in the preceding table, which are 
usually desigriated by a diff'erent uuit than pounds, are separately shown by number 
or bushels in the followiug table: 

Species. 

~~ 

1 1889. 1 1890. 1 1691 

808,500 
090,333 

1,898,490 
1,098,046 
I ,  204.035 
' 431: 753 

82,700 
ti00 

1802. 

1,228, 500 
493,209 

1,012,730 
1,149,593 
1,481,020 

373,822 
50,545 ............ 

Btutistics of the jifishet-ies by  cozL?~ties.-Comrnercial fishing is carried on in 17 
counties in this State bordering on the ocean, the bays tributary thereto, and the 
Delaware and Hudson 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 fisliiiig for salt-water species. The counties named are 
those maintaining the most important fisheries. * 

The preemiiient couiity of New Jersey, viewed from the fishing standpoint, is 
Cumberland. More persons are there employed, a greater amount of' mouey is invested, 
and the value of the products is more thaii in any other county. The importaiice of tho 
fisheries of this c o u i i t y  is due eiitirely to the oyster industry, as the business of taking 
ather products is insignificant. In  1893, 2,005 persons mere employed in the fisheries 
of this oouuty; of these 1,&1 were vessel fishermen, 245 shore fishermen, and 279 
shore employbs. The capital iuveated was $572,570. Tho principal items entering 
into this investmelit mere 336 vessels, valued at $454,363, a much larger number than 
was foniicl iu tho remainder of the State; 133 bo:tts, valued at $15,335; 1,413 oyster 
dredges aud tongs, With a value of $33,890; aud $362,371 representing shore property 

* In 189% a lnrge amount of fishing is sliowii in Ocoan Couiity which was credited to Bnrliugton 
County iu previous yonrs. 111 the  Sear uametl tho couiity line of' Burlington County was moved south, 
.throwing a considerablo part of that  county iiito O o c : ~  Couuty. 

___ -- 
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and working capit:tl. The value of the products was 81,006,332. Of this sum the 
oyster yield coustitnted $963,758. The only other objects worthy of nieutioii mere 
shad, worth 833,487, and sturgeon, worth $7,310. 

Next in importance to Cumberlaud is Monmouth County, whicli has varied fishing 
interests, and in respect to its food-fish fisheries is one of the most prominent sections 
on the Atlantic seaboard. It hns a frontage on the ocean and also on Sandy IIook 
Ray, and includes all that part of the New Jersey const north of Nanasquan and east 
of Keyport. I n  tlie years lS90 and 1891 the number of fisherrueii and value of the 
catch vcre greater than in any other connly. Iii 1592, 1,981 persons were employed, 
of ~ ~ h o i i i  1,534 were shore fishermen. The decrease of over 400 persons, as compared 
with the previous year, was almost entirely due to the very disasti-ons fire which visited 
Seabright, the principal fishing center, in the letter part of 1591, causing many line 
fishermen to leave that community and seek einployinent elsewhere or engage iu 
other occupations. The aggregate investment was $573,003. Vessels to the number 
of 132 were operated; these mere valued a t  6147,435. The 1,119 small boats used had 
R d u e  of $67,640. The most valuable apparatus employed mere pouiid nets, 45 of 
wllicls wero worth $67,540. All other apparatns had a vnlue of oiily $34,538. 

The catch in Monmoutli County consisted of a large variety of water prodnct,s. 
Oysters had :I value o i  $226,SG4, hard c l a m  $153,671, bluefish $130,653, squeteague 
$103,049, sca bass $61,034, crabs $37,308, soft clams $32,7SO, menhaden $30,769, and 
other products $105,732, tho whole being worth $011,553 to the fisliermcn. In  1590 
and lSOl the fishermen received $1,059,920 ancl $1,009,440, respcctively, for their catch. 
Tile tlecline indicated from 1591 to 1592 was due principdly to  the sninl~er iiuniber of 
fishermen engaged in line fishing, ; ~ n d  mas nlnde up largely of bluefish and sea bass; 
tllere mas also, however, a diminished yield of menliadon, oysters, and soft clams, 
mliile the catch of squetca8gne was mucli larger. 

Each of the counties of Atlantic, Ocean, and Salein has over 1,000 persons engaged 
in the fishing industry, over $150,000 iavested, aud products worth over $850,000. 
13urlir1gtoii, Camden, and Cape Xay couu ties also hiive iinportaut fisheries. 

The following tables, re1a;ting to the years 1590, 1891, ancl 1899, present cle.t:iiled 
statistics for each county : 

Coiintiea. __ 
1800. --- 

Atlnntio ..... 70 
l l e r y  ......... .5i, 
Bur ington.. . 
Cnmdon.. .... 140 
Capo May.. .. 03 
Cumberland.. 1,209 
&jeOx .............. 
Gloiicester ... 5 
Hudson ...... 10 
Hun t e r d on 

and 'Wnrron. ...... 
Morcer ............ 
Middlesex.. .. 6 
Menmonth ... 270 
Ocean ........ 13 
Salem .............. 
Union .............. 

Total. .. 1,893 
- 

.............. I ....... ....... 
R 1 ! ~ % 

.............. 81 .............. 53 
2 ....... 282 

.............. 1,305 .............. 110 

2,017 2,167 7,823 

287 278 i,wn 
14 48 682 

---- 

1881. 

1,035 
112 
!111 
174 
072 
2u1 

170 

81 
40 

200 
1,812 
OD4 

1,307 
00 

7,889 

..... 
in:, 

- 
- 

1892. 1 1890. 1 1891. 1 1802. 11890. j 1801. 1 1802. 1 1890. 

007 43 40 I 42 01 ' 02 
114 ............ I. ........... I.. .......... 
030 17 10 2 31 I 49 
173 15 12 15 .................. 
734 

20 ! 20 
245 

10 18 19 .................. 260 2;: 1,095 
26 

5 1  5 1  0 1  100 

~ ... ....................... I.. ... .I 170 
4 4 

78 
60 
270 

L ,  634 
008 

I, 300 
101 

1 ...... ...... I ...... 1 ......I ...... I 

1 ::"" 1 ...... 1 ...... ...... 1 ...... I ...... ................ u 0 1  4 

81 
58 
308 

2,433 
710 

1.305 
110 

- 
1891. - 
I. 210 
112 

1, Pl0 
340 
767 

1,818 
20 
170 
202 

40 
284 

2.417 
7'23 

1,307 
00 

ni 

-- 
10,030 

- 
1892. 

1,100 
114 
044 
352 
840 

2, ou5 
20 
172 
100 

50 
205 

1, 0Sl 
1,111 
1,309 
1U5 

- 

'in 

- 
10, 447 
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Statement by counties of the apparatus and capital employed in the jisheries of New Jersey. 

Ontfit. .............................. 
Boats.. .......................... 
A paratus-vessel fislieries : 

L i n e a  ......................... 
Lines. .............................. 

L i n e s  ......................... 

Oysterdredges and tongs. ...... 
Clam rakes aud tongs. ......... 

Gill nets . .  ..................... 
Fgke  nets and bag nets ........ 
Pots, lobster and eel.. .............. 

A )paratus-shoro fisheries: 

Atlantio. I 

935 

2 

40 
22 

00 
60 
26 

Designation. 1 1890. 1 1891. 

........ 1 
1,315 I ...... 
1,517 383 
1,871 402 

1 Eo. 1 Value. I KO. 1 Value. 

............. 
1,363 
1.820 
1,909 

Vessels Galling .................. 

Vessels transporting ............ 
Tonnago ....................... 
Outtit ............................... 
Tonnage.. ..................... 
outfit.  ............................... 

Boats. ........................... 
Apparatus- vesclel fisheries : 

Seines ......................... 
Lines.  ............................... 

~~,paratus-s~orofisherie~:  
Oyeterdred ea andtongs. ...... 
Soincs ......................... 
Gill nets  ....................... 
Fyke nets and  bug nets.. ..... 
Pots, lobster and eel.. ......... 
Lines ................................ 
Oyutertonge rakcx anddredges. 
Clam tonga, 'rakes,' and  hoes.. . 
Minor apparatus ..................... 

Sbore property.. ....................... 
Cash capital.'. ......................... 

Total .  ........................... 
____I-__.__- 

___I-_~_ 

Lima ............................... 
OVRtCrtOngS,rnkes,nnddredges. 360 
Clam tonns. rakes. and  lioes ... 482 

__ 
NO. 

3 
87 

7 
110 

739 

2 

3 

35 
141 

.'l, 282 
315 

818 ,378 

- 

- 

' h ino r  ni6arat us .................. 
Sliort? Iirqicrty ........................ 
Cueh capita!. ......................... 

Total ........................... l- 

........ .... 

........I 454 ....... 
3,045 

984 02,083 

1,500 
205 
804 
118 

2 ' 1,500 
_ _ _ _ .  275 

23 124 
30 1 558 

3,135 I 71 3,208 
202 60 202 
450 1 29 ~ 540 

225,230 /. .... .1234.312 

Bergen. I __- 
1892. 1-lS90. I 1891. I 1892. 

...... 
...... ...... .......... ....... ........ .......... 
..... 

2.978 1 ...... 1 ........ 1 ...... 1 ........ 1 ...... i ....... -!%.I 61,421 , 102 / $4,560 DO 1 $4,000 92 $4,080 

..... 361) ..... ..... ..... 
62 3,355 ...... I .............. ~ ........ 
40 142 1,283 8,855 1,181 
20 540 .................... .... 

..... 1 ....... 1 100 1 200 1 120 1 240 I 120 I 240 

..... 1 1.1133'l ......I.. ...... 1 ...... 1 ........ 1 ...... , ....... 
431 1,8ti5 ......................................... 
503 1,044 ......................................... 

........I...... ........ 
..... 08,400 .......,...... ........ ............. ..... 30,960 ...... 5.255 ...... 4,780 1 ...... j 4,700 

Designation. , I 1890. 
- 
Talue. 

10, 500 

- 

3,715 

1.070 
t4,550 

7,300 
...... 

1,200 

12 

6.100 
0,414 
8,185 
158 
141 

1,141 
1,516 

85 
35,735 
20, 000 

13,072 

...... 

- 
___ __ 

1891. 1 1892. 1 1890. 1 1E9l. 1 1892. 

I 

1 
4 1$23,500 I _ _ _ _  _ _ I .  ._.._ _. 30 $4'2,700 31 I$47,300 30 $49,150 

151 ........................ 030 ........ 688 ........ 089 ....... ..... ...... ............ ....... ...... 4,475 I.. 9,860 9,845 10,325 
%a50 ' 5 5,550 4 3,850 -6 5,300 

134 ........ 13 ........ 78 ........ 50 ........ 16 ....... ..... 905 ...... 

3 1,700.. .... 
3 12 

.. ..... ...... .. .............. ..... ...... ..... .............. ........ ...... ....... ....... ..... 35 .... ....... 
...... ...... ..... .... ...... ...... ...... ..... 
..... ...... ... .. :""iL_..~__ ~ _ _ _ _  ~ -. ...... 

Esscx. I Gloucestcr. 
I____ I 

I 1890. / 1891. 1892. 
I Designatioii. 

- 
Vessels fishing 

Tonnage.. ........................... ..... 

.... 
.. ... ...... ..................... I... ... ..... 

Total .  ........................... 33,400 ...... 32,500 1 ...... 1 31,000 

1890. 1 1891. ! 1892. 

1 $1,000 ..... 
25 .............. ....... ...... 200 .... 135 

4 100; ...... ..... 
1 1 800 ~ 1 j 275 1 8; 1 250 
83 9,325 81' 0,300 9,125 ...... 917 ...... I 917 ...... 017 ...... 1 .............. I._ ...... I ............. 

--____a ....-.I 22,077 1.. ....I 20,927 i-lzG 
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Capo Nay. 

375 

Cumborland. 

Statement By coto?&tiee os tke appavatur and capital emploged ilk thejiakeriea of iVew Jwsey-Continued. 

vessels flshiug ................. 
Toiinngo ....................... 
outflt ............................. 

Vessels trnnhporting ............ 
Totlunge ....................... 
OutHL.. ........................... 

Boats ............................ 
A nratus-wssel Bsheries: 

Pot8 lobst.er nnd ee l . .  ......... 
A paratus-s~oroiislioriea : 

ioiuoa ......................... 
Gill nets ....................... 

E?ne, ............................. 
Oyetbr droct ?H mid tougs.. ..... 

POUIMI I I C ~ S  .................... 

NO 

22 
348 

10 
38 

521 

- 

36 
00 

105 
17 
io2 

Vnlue. 

$18,350 

3 125 
0:a00 

415 
11,123 

-_ 
........ 

........ 

No 

24 
284 ... 

I 
154 ... 
548 

38 
35 

1,575 

3,405 
I70 

... 
I0 
08 

105 
a3 

Value. 

65,800 

1,900 

200 
4,490 

17.5 
100 

60 
5,400 
3,750 

3,7U5 
20,5;15 

480 

15 
350 

.. 

........... 
243 ... 
247 143 
923 184 
la4 ... 

10,205 ..: 
27,800 ... - 
07, G30 . -. 

No. Value. No. Value. No. Value 
__-_________-  

......................................... ................................................ ......................................... ......................................... .............................................. .................... ................... I:: 

......I.. ................................. . .....I.. ................................. 

40 $1,380 41 $1,385 34 $1,!175 

21 1 4,020 20 4,100 20 4,14C 

......................................... ......................................... 

......................................... ...... 1 ................................... 

...... 800 ...... 875 ...... 850 

...... 0,200 ...... 6,450 ...... 6,305 
___ - ~ __ 

- 

Value. I No 

-- 
vvysois lisliing .................. i 5 ' $7,000 

lonnnge.. ..................... j 08 ........ 
Out5t . .  ........................ 1. ..... 035 

V7ysels trnnsporting ............ 1 I00 

Chitfit. ............................... 50 
Boats ............................ 9G 4,095 
A]qmrntus-vessel fixlieries: 

Pots, lobster ani1 eel ._ ___._ __. 200 175 
Oyster dredgos nnd tongs. ...... 8 140 

Apiiaratus-sboru fislieries : I 
Soinos ....................................... 

loiinngo ....................... 1 0 ........ 

118,950 1 28 ....... 314 
3,070 ... 
...... 

4 
50 

2 
18 

09 

200 
0 

1 

...... 

..... 

35 
70 

1,725 

Gillnets ....................... I00 
Byko nuts and hag nets.. ...... 210 
Pots, lobster nnd 001.. ......... 
Oysterton~s,rukes,uudclredjios I %! 

Sliore proporty. ....................... 

.-. 
35 
x4 

0,000 700 
8,760 210 

I5 
382: 1 08 

3,705 ..... - ~ _ _ _  

3,445 112 
1,465 1 47 
3,040 174 
150 3 ._..__ 40 
830 ._. 
203 149 
I19 257 
133 ... 

No. 

I 
7 

0 
80 

250 

..... 

..... 

4 

I Tindson. 

Value. 

$300 

I30 
8,000 ....... 
930 

11,480 

60 

-- 
....... 

............ 

Desiguntioii. 

Vo~sols flsliing 

T e s d s  transporting 

3oats ........................... 
4 ,garntiw--ve8sol flslieries : 

I puratus-sliora flahurios : 

Tonnngo 
OntHt ............................................... 
r .  louna~,e.. ............... out,tie.:. .: 
f>ote, lobstor and eel..  

! h i e s  ......................... 
Claiii rakes find tong8 

Rillnots ....................... 

1 1890. I 1891. 

XO. V:LlUe. KO. Valiie. I NO. value. NO. 

................................................................. 16 

-I__--__-- 

............................................................ 2 

.:...... ................... 
0 
83 

35 $1,230 33 $1,220 31 $1,195 2Gi' 

................................................... 4 

..................................................... ............................................................... ................................. ................ .I.. 
...................................... !..__.. ........ 100 

8 1,476 8 .  1,550 ' 8 1,525 4 
19 1,000 21 1,290 1 19 1,120 1 50 ................... 

i EO. I vaiuo. I EO. 

0 
80 

201 
..... 

............ 
$8,000 ....... 

930 
17,5@6 

Total ...................... j; ..... 1 27,815 1 ...... 

4 
60 
I 

2" 
10 
400 
10 .__.. 

.___.  

..... - 

Vaiuo. 

2,600 
1,000 
500 
000 
25 

2,070 
100 

?0,400 
25,300 
80,031 

65,800 

500 
1,900 

200 
4,770 

175 
100 

50 
0, 000 

75 
840 

8,105 

....... 

....... 

3,750 

q-m- - 

5 
50 
1 
17 
10 

602 
I .._.. .__.. 

.__.. I 

I Mercer. 

2,900 
1, on0 
500 
800 
25 

3,012 
70 

14,250 
20.800 
09,852 
-- 

123,550 I 303 $315,415 I 323 I $334,145 330 1 $308,24C ....... 5,045 .......... 5,333 .......... 5,U7 ......... 
3,990 ...... 14,141 ...... 78, 007 ...... 80, 123 
8,900 1 ......I ......................................... ....... _ _ . _ _ _ I  ......................................... 
575 ............................................... 

14,030 1 98 1 12,168 I 106 I 12,115 1 133 1 15,33t 

26 I...... 15 ...... .... ...... 

3,010 ~ 1 1 1 100 1 178 
2,270 ~ 5: I 0 , i i i  I G i  I "32 j 0; 0,395 
6.003 , IC 
150 I ................................ I.---.. ......... ~~ 

30 ! ...... i ....... ._.I ...... I .......... I ...... I ......... 

22,410 ...... ...... ...... 139,871 

...... ... ...... 
_______ - - I t  I I  

Huntordon aiid Warren, 

1892. I 1800. I 1801. 1892. - 
No. 

4 
50 

2 
18 

9s 

200 
0 

1 
030 
210 
15 
I0 

- 

.... 

.... 

- .... 
- - 

Dosignation. I 1890. 1 1801. 1 1802. I 1890. -- 
Value. 
-. 
$1,100 ...... 

350 
8,700 

930 
17,800 

150 
50 

...... 

2 500 
1: 000 ....... 
010 
25 

3,0i8 
80 

20,550 
25,800 
82,813 - 

1802. 

............ .....I... .... 
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-- 
Value. 

85,475 

18,770 
40,200 

0,090 
80,147 

....... 

....... 

Statenoent by counties of the npparatiie and capital employed in fhcfcslkc~~ies of Xeiu Jevsey-Continued. 

I Monmouth. I Ocean. , 

No. 

107 
1,075 __._. 

25 
370 ____.  

1,119 

Designation. I 1890. -- 
I NO. I Palue.  

,. loiimge., ...................... /1,040 
Outfit.. ........................ ./. ..... 

VnRRels trnnsportiug ............ 20 
Tonnage.. ..................... 1 307 
Outfit ......................... I.. .... 

Boats.. ......................... .:I, 320 
Apparat,us--r esse1 fisheries : 

Seines ......................... 7 
Lines. .  .............................. 

0 
42 

32G 

Pots, lobster nnd e ~ l  ........... 
Oyster dredges nnd tongs.. .... 
Clam rakes niitl tongs.. ........ 

1801. 1 1802. 1 1890.' 1 1891. 1 1892. 

....... 
12, G R O  
31,450 
....... 

4,787 
77,503 

3,400 
43 
5 

1,340 
3, 010 

- 
KO. 

108 
,053 

31 
454 

__ 

..... 

..... 
,335 

7 
..... ..... 

40 
356 
102 

25 
550 
40 

213 
,020 

581 
088 

..... 

..... ..... 

..... - ..... - _- 

2,850 
50 

3,337 
4,541 
403 

............................ 2 

...... 9 .................... 

............................ 5 
10 12 14 11 20 .................... , .............. 

......................................... 

Value. 

Gill nets ....................... 
Poiiuil nets.. .................. 
Pots. lobster nud eel.. ......... 
Lines ................................ 
Ojwtertongs rakes a iddredges  
Clam tonns iakes,' aut1 hoes, . . 
Minor ap idra tos  .................... 

Shore property .................... 
Cash capitul ....................... 

Total ............................ 

Fyke riets and bag nets. .  ...... 
778 0,510 
35 37,450 

193 3,455 
1,901 3,308 

1,174 
595 1 3,072 
083 5,731 

450 

,533,272 

V$ssols fishing ............................................. 
Outfit ...................................................... 

Vessels transporting ....................................... 
r .  lonnage .................................................. 
Outfit ............................................................. 

Boats ...................................................... 
App?mtus-venecl fisheries : 

beines .................................................... 
Lines ............................................................. 
Pots,lobster and eel.  ..................................... 
Oysterdredges ancltongs. ................................. 
Clam rakes and tongs.. ................................... 
Crab dredgC8 ............................................. 
Beines .................................................... 
Gill nets.. ................................................ 
Pound nets ................................................ 

J!onnUgo. ................................................. 

A ,paratus--shorofisliorics : 

__ 
NO. 

500 

71 
1,258 

5. 010 

11 

341 
1,453 

31% 
00 

353 
4,045 

141 

7,510 ~. ..... 

Vnlue 

;87, 225 ...... 17,950 

4,815 
10, 850 

1, 900 
18,329 

1,100 

...... 

...... 

........ ........ 
070 ..... 

0,700 10 
........ ........ 212 

550 410 ..... 

15,488 

G. 252 
07, 040 

3x, 500 ..... 

2,900 I 0 
00 ..... ....... 1 ..... 

2,264 30 
4,GM 340 

408 ~ 0 2  

...... 
18 
10 ...... 

5,240 
0, 807 
0,800 
1,035 
I, 233 

2,407 
2,510 

319 
17,355 
10,500 
jfii0iJ 

1,000 

_- - 

073 1 81 
6,887 220 

71ill I 23 
7,120 721 

51, 3110 48 

3,505 1.712 
1,150 ..___ 
2, 0i(2 5G5 
5, 774 002 

433 ...... 
00,472 _ _ _ _ _  
53. 650 .____.  

4,4N 20:! 
4 

74 
2,300 

021 
057 

...... 

...... 

...... 

...... 
~ ...... 

...... ...... 
...... _ _ ~  ................ I '  I -- 

I Cnion. Salem. 

Boats ............................ 
A paratus-shore tisliories: 

L i n e s  
Gill nets ................... ...: 
Oyster tong$.rakes,nnd dredgea . -. -. . 

......................... 

Clmi tongs, rakes, and hoes ... 
Shore property .................. 
Cash capital . .  ................... 

Total ...................... 
Total for State. 

1891. Designation. 1 1800. 1802. 

xo. X O .  Value. Vnlno. 

$502,400 

Value. 

$541,520 524 
7,883 

83 
1,437 

5,7.12 

12 

270 
1, 633 

397 
IO? 

....... 

....... 

....... 

300 
3,98:1 

185 
1,092 
4,485 

2,406 
2,100 

...... 

....... ....... ....... 
~ ....... 

640 
8,255 

79 
1,320 

5,601 

10 

235 

.)E8 
D2 

357 

234 
1,025 
4,335 

2,042 
2,217 

...... 

...... 

....... 
1, poa 

a, 051 

....... 

....... ....... ....... 
~ ....... 

$580,005 .......... 
111, OS11 
00,050 

.......... 
122,433 
108,150 

13,255 
412,373 

0,100 
870 

.......... 

.......... 
128,095 
101,150 

13.415 
414,321 

.......... .......... 
11,107 

401,718 

G, 100 
315 
365 

35.917 
3,790 

240 

5,450 
450 
210 

4, GOO 
402 

32,208 
1211, 7111 
83, 013 
18,431 
4,518 
J,35R 

13.470 

nrm 

40,39a 

12,990 

245 
38,000 

4,793 
408 

31,031 
129,011 
40,571 
18,25ti 
4,824 
4,180 

12,303 
11,025 

903 
395,875 
630,050 2 . m  

31.022 
129,832 
55, 370 
hi. 8x1 
5, 094 
4,808 

12,307 
11,052 

420.745 

2 571,413 
5L8, ,500 ___ 



Atlantic. Bergon. 

Value. Pound8. ~- 
$017 
5,705 
1,100 

34,080 
02,700 
93,500 

Drum.. ..... 
xeis ........ 
Floiinders . . 
K j n ~ f k h  .... 
N e l h d r i i . .  
Pero11,whito 
Pikc . .  ...... 
sea bnss .... 
Shnd.. ...... 
Slieepsliond. 

cronkers.. 
Squoten ue 
striped E,, 
Tnutoi ..... 
Othcr ah ... 
0 y s t , o r s ,  

irmrket ... 
Oysters seed 
Qiialiogs or 

hard clnnis 
Terrnpi!m . . 

Total .. 

Spots n l l d  

I 

7,500 
10,000 
77,000 
11,000 

4,371,500 
54,500 

035 
03,200 

800 
5,700 

14,000 
1,019,800 

2ipo 

2,500 6,000 

731,514 
518,500 

001,004 
1.510 

8,308,003 
-- 

$038 
12,302 
1,270 

50 
80 

514 
4,014 
3,500 
1,080 

791 
5,111 
2,229 

L5 
480 
280 

24,417 
343 
545 

...... 

....... 
2,414 
20,730 
8,323 

400 
60 

2,325 
7,781 

00.023 
8,905 

10,510 

...... ...... 

3,005 
50 

3,105 
57 

582 
74,890 
3,830 
125 
300 

127,250 
10,18ti 

58,242 
395 

313,580 

870 

102,556 - 

40,700 
000 

53,000 
7ti0 

a,zon 
34 000 

1,040:100 
20,600 
2.000 
7,700 

720.412 
(100,050 

552,104 
1,340 

6,428,440 
__-- 

z,aao 50,ioU 
60 1,300 
420 2,500 

71,680 
207,700 
23,000 
2,000 
500 

40.000 
VJ,?50 
70,150 
81,000 
17,900 
101,750 
42,000 
14,115 

1395 02,500 
70:sJ9 11,201,~ 
2,760 16,700 

385 0,000 
10ul 1,000 

$829 17,350 I $173 10,500 $165 15,400 $154 
13,415 ...................................................... 

810 ..................................................... 
100 ...................................................... 
40 2,000 126 2,183 131 1,000 00 

 GO ...................................... ................ 
748 ...................................................... 

4,773 ...................................................... 
3,054 ...................................................... 
1,073 ...................................................... 
1,170 ...................................................... 
2,435 ...................................................... 
1,182 2,116 187 1,800 108 2.380 141 

rpa,505 
20,095 

56,128 
:100 

Alcwivos ... 
Batter-fish.. 
Bonito ._._. . 
Catfish ..__. 
Cod. 
Drum. ...... 
Eels ........ 
Flounders . . 
Kin rflsh .. -. 
Moxhinden . . 
Mullet ...... 
I'crch wliito 
Perch: yel- 

Pike ........ 
sou\ .  ...... 
Sea nee.. .. 
Shad ........ 
Sheepshcnd. 
S p a n i s h  

mackerol 
spots nnd 

cronkers . . 
Squoicn uo 
ywipedEnsi 
Sturgeon. 
Suckers.. 
Tnntog ..... 
Other As11 .. 
Crubs hiird. 
King hrnbs 
O y  s t o r e ,  

xnnrket ... 
Oyetert+,seetl 
Quahogs or 

hardalams 

Total . . 

BlllUfiSh .... 

 OW . ._._. . 

813 7.50 
759:305 

454,520 
1,200 

94,200 

35,200 
1,000 
1,000 

10,0011 
74,920 
72,400 
34.200 
101,'JOU 
01.900 
20,700 

4,0110 
6,500 

014,800 
4,300 

228,400 

................ 

600 

2,300 

......... 
50,000 
720,500 

........... ........... 
4,000 
1,500 
33,200 

.3,094,10C 

383,250 
173,600 

21380c 

G,200,3dC 

84,030 

--- 

__- ~ 

300.020 5,541,830 I 

00,400 
130,500 
14,100 
2,000 
1,000 
10,000 
24,200 
80450 
73:lOU 
18,800 
224,500 
87 700 
20:400 

Cnpe May. 

1891. 

$735 
0,927 
Ut3 
100 
80 

900 
047 

4,757 
3,419 
1,174 
lo20  
4:870 
1,680 

500 
3 500 
0:500 

015 400 
3:050 
100 

25 
420 
305 

40,071 
292 
15 

700 

83,000 
440,350 
33,010 
12,750 

4,000 
1,000 
40,000 

,810,400 

......................... .......... I...... ! ... ............................ 
70 ...................................................... 

3.380 ...................................................... 
18,057 ...................................................... 
3,092 2.010 235 1,083 105 2,333 276 
. 255 438,350 11,233 428,700 9,5a2 300.126 7,310 ................ 400 %2 250 15 150 9 
320 ...................................................... 
40 ...................................................... 

3,700 ..................................................... 
4,728 241,000 702 226,380 I 000 191,000 610 

$407 
5,485 
3,000 

53 ....................................................... 
210 10,000 12,000 1 $960 12.80L' $1,025 $800 

4,543 20,800 I G2 j 25,000 1 75 25,000 75 
2,330 ...................................................... 

I 2,y07 .......... I. .................................. ./. ....... 
,152 .......... .........I... ........................ I. ....... 

40 ...................................................... 

200 

09 200 
055:500 
90,750 ............... ............... 
5,500 
1,200 
39,000 

,553,600 

2,411' ......... 1 .................................... 1 ........ 
250 ...................................................... I 91 1 4511,200'/ 16,040 1 391,200 1 16,704 1 425,600 1 20,500 1 

20 

2 708 
24:620 
5,003 

440 
48 

2,025 
0,710 

3,830 ........ 

351,225 
180,550 

203,000 

,004,125 
-_-- 

134,978 I . .  
24,939 

60,330 
- 3 , .  ..... ............................................ --___ 
203,201 1 521,500 /x,(rB:! 455,200 21,039 498,700 24,605 

58,031 
9,589 

20,810 

200,035 

I Cuniborlnnd. I 
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pike ........ 
Sea bass .... 
Shad ........ 
Sheepshead. 
Spots a n d  

croakem.. 
Squeteague. 
Ytri ell bus8 

Otherfish. .. 
, O y e t e r s ,  

murkot ... 
Oyaters.srei1 

Suo!& .... 

Statement by  counties of the product of the fXieric8 of New Jersey-Continued. 
I 

I 

4.850 422 
7,200 300 

569,049 31,273 
1,200 120 

1,000 50 
274.U00 10,445 
50,57B 10,010 
47,025 3,503 
22,250 1,414 

274,295 28.502 
3&4,04% 11,628 

Burliugton. Camdon. 

1891. 1 1892. I- 1890. I 1891. I 1892. 

537,586 
600 

29,668 475,437 26,292 685,650 32,892 645,400 32,916 038,050 43,838 
6 0 ,  ....................................................................... 

____ 

697.590 
9,'250 
3.500 
2,950 
2.000 

49,215 
87,240 
53.830 
22,500 

800 
,739.160 

69,450 

$3,868 857,075 $3.629 
1,166 12,U35 1,548 

115 ................. ....... .......... ........ 
160 2,025 162 .......... ........ 

3,596 45.775 3,334 .......... .... ................ 
116 ........................ 2 . .  

3,186 29,680 1,998 .......... 
% 1 500 25 

67 ........................... 

................. 
4,900 245 ..... 

1,783 .......................... 
5,440 89,795 5,531 .......... ...... .......... , 

I ......, .......... 

.......... 
I 279.524 I 49,288 I 71.050 i p,598 I 303,398 1 w o o  1 395,738 j 61,670 1 469,350 1 73,625 1 

359,800 u),U74 120,000 .I,60U 1 488,000 22,130 570,500 28,050 658,700 32,970 

I Huntenlon and Warren. I &forcer. I 
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___- 
XiZiddlescr. 

Species. 1890. 1181)l. I 1892. -I 1890. 

Lionmouth. -_- 
1891. I 1892. 

Albacore 
Alewives 
Blueflsh . -. . 
Butter-fisk 
Bonito.. 
Cor0 
Cod.. 
Doflnh.. 
Drum 
Eels ........ 
Flounders _. 
Haddock 
Hake 
Kin t As11 
Hac etcl  
Menhaden . . 
Perch, white 

Shad ......... 
Sheepshead. 
skates.. 

-..-I---..--- 

Pounds. Value. Pounds. Value. Poundu. Vulite. Founds. -- -- - -. ___ 
.................................................... 1,290 .................................................... 58,500 

19,500 $is0 7,000 $350 3,000 $171 5,519,5'25 ................................................... 190,385 .................................................... 108,150 ......................................................... ea0 ....................................................... 038,U85 ........... .'. ....................................... OO,UOU .................................................................. 
800 80 500 50 200 20 234,823 

4,900 239 0,000 285 23,01i0 1,055 033,445 ................................................... 11,210 ........................................................ 12.040 ...................................................... 1,4:i0 .................................................... 9,819 
1,458,333 2.025 I,I341,0(l0 3,436 2,179,100 3,983 17,128,894 

5,500 330 ................................. 8,800 ................................................... 10.120 ................................................. 2,244,010 

................................................. 9,306 
O,:KKJ 

30,500 1,3551 28,400 1,168 21,600 995 159,810 

............ .I.. ..... ~. ....... .I.. ............. .I.. ..... .I 

!!! 
213 499 

5:7M 
4,721 

38 
22,351 

190 

....... 

1,810 $g4 
53,000 8J0 

3,514 023 130 053 
207:582 7:020 
71,448 2,802 
1,910 QR 

540,859 14,181 
56.000 I 140 

........................ 

I 

Salotu. I 

........ 
17,886 
19,083 

475 
204 
308 

2,304 
3i,70S 

514 
430 

Value. 

. - -  
u00 18 

235 130 15 588 
815:472 19: 805 
13,570 387 
8,526 89 
2,183 301 

18,607 2,105 
8,2i3.425 30,702 

5,800 350 
23,250 018 

$2 
270,059 

5,628 
4,020 

20 
10,504 

150 

10,091 
20,188 

338 
188 
200 
975 

a0.500 
420 
320 

80,i07 
9,205 
1,405 

485 

....... 

0,998 

230 
52,770 
2,287 

0J 5 

650 

26,125 

2 , y  

2,992 

9,308 
....... 
....... 
208,194 

7.200 
45,090 

100,338 ....... ....... 

S 1) a n  i s b 
nmckorel 

Spots and 
croakers 

Squetengue. 
Stripedbass 
Sturgeon 

Other sh .. 
Crabs. hard .  
CTnbs, soft.. 
K m p  crabs. 
Lobsters..  .. 
MuHSeh 

iunrlcet ... 
0 sters,sced 

Quahogs or 
hnrd clams 

Termplus 
Turtlus 

,%  lnutop;. ....... 

oy stern. 

CiLus , soit 

Total .. 059, 220 
- - 

......... 
.......... 

8,550 
12.700 ........... 
.i,gOb ........ ........ 

11,250 

2R1.400 
283,5U0 

0,400 .......... ............. 
2,120,833 

........ 
............ 

......... 

-- 
____ 

-. 
Pounds. 

I ..... _ I  ......... I 
9,000 540 

1,::; 1 8,900 712 

175 1 50U 25 

I ...,............ 

....... ,. ........................................ 

...................................... 

2,17G 
67 800 

209,152 
122 733 

847 
737,611 
77,000 

279,200 
010,005 
12,040 
12,080 
2,747 

25,017 
1,455,716 

8,000 
15,582 

2,384 538 

B,o'~o:~'Lo 

........ 

159:11s i y ~ ~  
1.050 

03,691 

7,580 
3,202,463 

20,150 
23, u30 
87,037 
27,177 

192,111 
241,100 
20,00)0 

105,204 
0,000 

1,010,377 
21,700 

803,UOO 

1,538,224 
848 ........ 

I ......................... I 47,255 

......................... 
!,SO0 210 1,048,958 

7,010 

' 2,200 176 18,950 ................................ 17,125 
77,745 

300 18 14,320 
100,133 

0,271,820 
==l======= 

280 
78$288 
2,159 
1,057 
3,181 

548 
0.874 

2U,OOO 
125 

8,585 
200 

6,982 1 104 
4,000,521 ,103,049 

14,750 1,4M 
40,812 1,004 
82,030 3,127 
01,481 852 

124 433 4 507 
385:400 32: 010 
21,000 131 
91,105 7,435 .......... 

I - - - . - - -  
284,905 

1,550 
45,780 

187,549 
318 ........ 

,092,440 
-- 

0,115 I 98,454 I I 12,517 

1,277 i50 12?5,764 
15:400 1 11lU0 

572,150 32,780 

1,249,248 183,071 
320 304 

24,900,532 1911,8b3 

1,545 I 35 

1 
----_ 

-- 
Union. 

- IPounds 
Alewives ... 384,714 
Cntlish . . -. . 00,429 
Perel~.wliite 26,144 
Pcroh, Xel. 

low ....... 1 77.480 

~ 

Oysters, seod ........ 
Qunhogs or 1 

hard clams,. ....... 
Total . . 7,348,740 I--- 

$1,114 485,142 $1,598 340,71'2 $1,103 
3,020 43,200 2,592 50,572 3,304 
1,500 23,714 1,363 20,572 1,234 ..................................................... 
4,050 09,uOO 4,140 04,280 8,857 .................................................. 

237,523 0,6i0,880 200,033 5,351,707 565,743 ..................................................... 
1,505 12,314 I,4W 13,742 1,595 .................................................... 

184 1,972 119 1,288 7 7 . .  ................................................... 
a0 420 22 514 20 .......................... ......................................... 695,000 $42,500 525,000 $45,000 420,000 $Je700u 

......................................... 14,000 1,780 14,400 1,800 

103 1,020 110 080 091: ................ :: .................................. 

...................... 

10,000 2,000 
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Bl;tck bass ..I 
Bluefish . . ~. . 1,420,3ti0 
Butter-risb.. 4,200 
Bonito ____.. 35,bOO 
Carp ................................ 
Cnttish ..... 8,800 

BULLETIN O F  THE: UNITED STATES FISH COMMISSION. 

Statement by oountiea of fle product of the $sheries of hTew Jelrey-Continued. 

........................ 
51,878 017,30b 

1 Z i  4,tiUU 
1,074 25,900 

2W 1 9,00U 

37,602 

5,036 

280 

400 

79 

i4n 

...... 

10,975 
5,7un 

42 
200 

178 
12 

802 
2ti 

20,775 
55U 

24 

1,007 

12,1z8 

8 U D  
...... 

3,485 

ti85,150 

32,200 

11,250 
1,700 
5,000 

2,000 
iun,050 
2~1,300 

2,000 

1,100 

78,iuo 

............... 

............... 

2,500 

48i10 
4,002:20U 

ti00 

28i,250 
ti,4(10 

14,800 
811,925 

9,000 
11,614 

18,100 

.............. 

z0,nu.i 

.............. 

32 
12,428 
17, t i lU 

115 
173 
91 

...... 
1,200 

00(l,i00 
W,750 
5,200 
2,%00 
6,600 
4,450 

35,726 
Iti,tiOti 
1,820 

450,702 
89",5ti5 
21,000 

Ocean. 

Species. 1890. 1 1891. I 1892. 

Total  for State. 

1891. 1890. 1892. 
___ 
Tnlue 

__. 

Vnluo. 
__ 
Vnlue. I 1- 

- 1 PoundB. Value. I Pounds 
I - I -  Vdue I'ouIlds Pounds. Pounds 

$132 
5,580 ..... 

28,907 
2,415 
1,098 

302 
74 

200 

80 
12,870 
9,409 

GO 
100 

157 
042 

7 , 6 i 3  
23 

1,510 
15,715 

040 
5ti1 

13.730 
730 

1,901 

..... 

..... 

...... 

...... 
3,320 

40 

12,704 
2tiU 
110 
?20 
118 

5.032 

240 
500 

31,100 

.__._. 

..___. 

...... 
52,559 
15,812 
1,840 

77,859 
38; 
25 

20,354 
-_ 
__ 

3,79G 
1,800,740 

0,035 
D,291,125 

238,685 
144,750 

2,525 
157,325 

030 
729,747 
00,000 
20,900 

579,438 
923,365 

4,500 
18.710 
12,040 
49,5:10 

),391,227 
02,400 

215,278 
488,524 
18,940 
10,220 

1,560,419 
1,622,719 

9,300 

9,919 

23,500 

59,050 

78.010 
L,073,008 

328,198 
455,775 
58,546 
89,945 
G3,022 

142,333 
275,5110 

1,335,700 
185,381 

1,050 

:,950,515 
,850,030 
815,270 

1,39!,364 
2,5ti0 

......... 

......... -- 
1,730,048 

$9! 
14,45, 

871 
340,03C 

7,091 
5,144 

202 
0,735 

2b 
19,104 

15U 
720 

37,300 
32,001 

135 
03E 
188 

2,730 
987 

03,535 
5,131 

15,261 
20,201 
1,850 

030 
138.992 
400,ti59 

3,772 
465 

9,700 

3,336 
180,405 
47,ti45 
11,868 
3,014 
3,054 
3,053 
5,317 

31,075 
8,573 

13,ti83 
525 ....... 

218,792 
375,388 
47,090 

342,037 
770 ....... 
-I 

447.351 
- 

4,liC 
2,00fl,X2( 

!l,251 
7,227,92f 

230,801 
l50,Wad 

2,oor 
333,824 

817 
811,011 
77.000 

124,240 
023,280 
987,895 

$100 
14,200 
1160 

2ti4:103 
ti,5R2 
9,857 

100 
'8,2ti5 

38 
20,001 

190 
W0 

33,020 

42 
G75 
204 

2,298 
2,31ti 

50,974 
4,902 

13.539 
2i,'219 
1,904 

855 
147,G93 
443,438 

4,013 

12,020 

4 521 

43,200 

4.008 
3,894 
3,152 
9,499 

35,380 
7,534 

12,4(i3 
000 
200 

227,909 
411,7:19 
47,iOO 

371,933 
1,074 

38,594 

' 353 

201:515 

10,tilO 

........ -- 
520,057 
- 

$186 
14,'401 
1,512 

178,091 
10,845 
4,000 

lti2 
8,877 

172 
20,091 

140 

313,283 
30,015 

00 
487 
89 

1,908 
2,747 

48,535 
2,458 

12.Ud0 
21,7117 
1,811 
1,5711 

153,431 
582,221 

5,4ti1 
280 

15,007 

7,424 
208,051 
33 395 
8:829 
&titi7 
3,723 
3,258 
7,267 

37,012 
5,309 

10,801 
500 

8rjz 

....... 
270,508 
496,1100 
34,020 

349,221 
997 

00 

040,382 
-- 
-__ 

I Albacore.. .. j 2 500 1 $50 ' 2 000 
Alewives ... 400:lUO 4,8Y8 1 461):20U 

0,410 
1,985,555 

12,0:15 
4,7ti5,873 

308,862 
105,ti43 

2,025 
144,038 

3,010 
670,859 
50,000 

505,210 
1,221,172 

IU,Oi0 
8,52ti 

20,783 
22,907 

182,887 
304,33'? 

48,150 
3,892,511 
8,740,518 

37,337 
5,700 

117,25t 

184,182 
7,540, loti 

219,675 
448,887 
53,430 
03,030 

105,122 
104,433 
409,520 

2,025,400 

750 

39, ti50 

2,000 

"53;;; 

18,?80 

143,905 

......... 
R, 047,151 

5&5,450 

2,000,572 
2,598 
2,795 

3,207,434 

0,157,1411 

1 Cero ....... ./. ........ 
Cod .__ ..___. ....... 

25.000 l..i,biid 10,000 ........ 
1,800 

181,7vu 
157,400 

1,400 
5,000 

1,350 
100 

133,500 
ti50 

14,3u0 
,3Uti,500 

5,500 

201,700 

........ 

ti00 

Dogfish 
Drum ....... 
Flounders . . 
Frostfish or 

........ 

1,400 
17,940 

33,097 
25,117 

30.070,54: 
88,350 

193,724 
500,238 
39,485 
25,082 

3,i31,538 
0,2:5,455 

-ti,2lI0 
7,050 

Iz,oRa 

tomcod. ... I Enddock.. ~ . I  
Hnke ........ 
Kingtish .... 
Mnckerel ... 

........ I ....... 
2,000 222 

l l l U  I 12 I 
Meuliaden . . 
Muller ...... 
l?crcl~, white 
Perch,yellow 
Pilrn . -. .__. . 
Sen bas# . . -. 
s c u p .  ....... 
ShMl 

78,391 

100,080 
0,002,563 

298.104 
452,030 
5ti,080 
09,437 
73,217 

230,111 
289,500 

2,i98,980 
105,G04 

1,200 
0,000 

I I cronliors ._ Spots a i d  

2,400 2,300 

3,550 

Suck& ..... I Tau tog...... l 
Otheriish.. 

Crabs, solt . . 
King x a b a . .  
Lobsters.. .. 

........ I.... ........... 
50,000 1 5,5C10 I 48,400 

___._. 5,48" 1. ........ 
44,120 ....................... 

8,000 ~ 010 1 5,000 
1.050 525 1,2U0 

............... 
400 1 3,000 
ti00 i50 

Muss& ...... 1 ......... 
7,680,322 
8,428,215 

827,000 

3,454,024 
8,280 

'9.llG, 380 

......... -- 
203,204 1 25,344 277,856 

........ I.. ............. 1,050 375 1,092 
27,404 1 774,404 

880 1 1,078 ...... 1,250 --- 
!23,808 9,031,008 Total. .. 

. 

The cutch by diferent forms  of appamtus.--ln the ten counties of New Jersey hav- 
i n g  vessel fisheries, oysters talcen with dredges, tongs, etc., constitute B more or less 
important part of the yield, except in the one county of Middlesex. The yield of the 
vessel fisheries in lS92 was valued at $1,294,355, of which $1,171,641 represented oys- 
ters, $'il,SGG quahogs, $4,375 crabs, $2,436 lobsters, &lid $44,340 fish. Purse seines, 
lines, and pots are used in the capture of fish. 111 Atlantic, Burlington, Monmouth, 
and Ocean counties, seines are operated for menhaden, the yield of which fish in 1892 
was 10,615,OGO ~ J O U U ~ S ,  valued a t  $30,425. Lines are employed for bluefish, cod, scup, 
sea bass, aud squeteague in Atlantic, Cae May, Cnmberlanci, and Monmouth counties; 
the ontput in 1892 was 369,400 'pou~icls, having a value of $13,640. Pots m e  used to a 
liniitecl extent on vessels fishing from Cape May and Hudson counties; 8,700 pounds of 
eels, worth $375, and 34,800 pounds of lobsters worth $2,436, were thus taken iu 1892. 
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The yield of tlie shore fisheries of New Jersey in 1892 vas 49,383,552 pounds, with 
a value 3f $2,352,024. Seiues took 6,442,659 pouuds, valued at $153,630; gill nets, 
S,945,666 pounds, valued a t  $56S74S4; fylw iiets aiid bag nets, S20,025 pounds, valued 
at $39,639 ; pound nets, trap nets, and weirs, 10,602,607 pouuds, valued at $194,019 ; 
lines, 10,565,243 pouuds, valuecl at $404,693; pots, 247,900 pounds, valued at $15,005 j 
dredges, tongs, rakes, etcs., 11,540,952 1)ouiids, v:ilued a t  $963,147, including crabs, 
lobsters, shrimps, terrapins, and turtles j otlier rniiior apparatus, 206,500 pounds, 
valued at $12,5OS. 

Considering -tis11 proper, i t  is seen that pound nets, trap nets, mid weirs take larger 
quantities than auy other class of apparatus, squeteague constitntiiig iiiore than half 
the quantity aiid value of the yield. Next to the pound iiets in quantity of catch and 
greatly surpassing them in value of  products are hand and tmn-1 lines, the bulk of whose 
yield consists of bluefish and sea bass. Gill nets come next in quantity of fish t&en, 
and surpass all other apparatus in value of products, diad being the only iinportant 
species thus taken. Seiiies are fourth in respect to both quantity and value of the 
yield, and have as the inost proiuiiierit fish shad, strilwd bass, alewives, yellow perch, 
and squeteague. Shwl, flounders, alevivcs, perch, and eels form the larger part of tlia 
fyke-nct catch, and have more value thaii all the other fish. 

Seines are most importaut i u  Ocean aud Cape &lay counties, gill nets in Saleiii and 
Cumberlancl counties, pound nets in Moiiiiioutli and Ocean counties, fykes in Burling- 
ton and Hudson counties, sild lilies in Moiimontli aud Cape May counties. 

Statenient by  cotiiities, apparatus, aiid species of the yield oj* Ute vowel Jisltcries of A'em Jersey. 

Atlautic. Ihirlington. ____ - 
1890. 1801. I 1892. 

- _ - _ _ _ _ ~ _ _ _ _ _ - . - .  _____ __ - ._ 

____ ___ -__ -___- ___ .- -__ -- 

1890. 1891. la!?!!. Apparntos and 
slmoies. 

p o u d s .  Vnluo. Pounds. Valuo. rollllds. \'aluo. Pounds. Valno. Pouiida Valuo. 

$113 ........ ..... . 
7,700 

-. 

Seines : 
Drum ......_.__. ._..._.._ ._...__. ._..._... .._..__. ._....... ...._... 87,000 

4,702,410 Menhadon . . . . . . 4,3511,000 $9,002 2,400,000 $s,uoo i,800,000 $4.500 . . . . . . . . . . . . . . . -- __ -. _-I 

Total.. -. . . . . 4,360,000 9,002 2,400,OOP 5,OOG 1,800,000 4,500 7,007,100' __ __ -- - ___ 
Lines: , 5,200 200 1,700 85 2,000 100 . ._..._. 

06,000 1,400 83,500 2,8!)0 79.000 !,U00 . .... __ .  
Sen bnss ._...... 58,000 2,000 48,000 2,400 53,000 2,300 .__.._.. 
Squotonguo ..... 2,000 100 2,000 100 3,200 100 ___ .  __.. 

Total . 131,860 4,720 135,200 5,475 1 137,200 0,100 . . . . . . . . 
Oystor8,Nnrket. 55 604 9.417 I 38,902 0.057 I . 77,700 10,075 . . . .. __ .  
Og~tors,soed .... 134'900 5,830 I 131,!J50 4,005 1!9,825 6.110 17,500 
Qaahoga ._..._.. 1 46:800, 4,707 1 51,886 5,049 1 d8,OlU 4,167 .__._ __. 

_~__ _-_--__._,___ 
-- ---- ---- -- -- 

I--- --I-- -- 
hfiscol~nuoouN : 
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Statement by corntiea, apparatus, and apeciea of the yield of the vessel Jialieriea of Xeiu Jersey-Continued. 

Camdun. Cape Mny. 
__ ______ 

Appnrnt!is and 1800. 18D1. 1892. speclea. 

Lines: 
Bluefish ................................ 

..... ......... ......................... 
Total ....... .................................. 

Eels ............ ........ .......................................... Pots. 

Total ....... . 

Ilidillrsos. 
~ ~~ 

1 1Indson. 
.- 

1602. 1801. 1802. Apparatus itnil ! 1890. . j 1801. 
species. 

................ ...... ........ ...... ........ ---- ........ 
Total.. ..... .............................. 

clams) ................ 
Total ....... 

. . .  __ 
I Occsn. Ifonmouth. 

i 
~~ - 

- - ___. - I I_-. ___- 

Seines : 

Lines: 

Menhaden ...... 

Blnefialr 

Squeteague.. ... 
........ 

6oabaSS ........ 

............ ......................................................................... &le 
Pots: 

.............................. 700 80 
23,800 1,000 

........ ........ ........... 
Total ....... 

-___ 



Apparatus and species. 

Seines: 
Drum ............................................................. $113 .......................... I Menhaden .............................. 1 23,082,000 I $14,012 1 14,6:? !!! 1 38,494 1 10,515,060 1 $a", 426 I 

Total  for State. 

1600. 1801. 1892. 

Pounds. 1 Value. Pounds. I Value. Pounds. I Value. I -- I -  
I Total ............................. --- 

Lines: 
Bluefish ................................. 
Cod ..................................... 
soup. ................................... 
Seabass  ................................ 
Squeteague ............................. 

305,700 13,415 231,ROO 0,020 1:2,200 4,GRO 
06. 000 1,460 83.500 2,890 r0,000 3,000 
3, GOO 180 1,500 75 .......................... 

107,200 7,808 148,500 5, 005 131,000 4,020 
41,000 1,010 8,000 330 7,200 ---------- 

Pots: I .................................... ................................ Eels. 15,023 1 895 1 15 100 I 710 1 8.700 I 375 1 
Lobsters 41,250 2,800 35:400 I 2,478 34,600 2,430 

Total ............................. 013,500 24,533 453,300 15,520 _-------- 300,400 13,540 

Dredges, rakes, and tongs: 
Oysters, market.. ....................... 
Oysters, seed.. ......................... 
Qoabo 8 (hard clams). .................. 
Crabs ................................... 

Total ............................. 
Grand totnl.. ..................... 

x"s&.. ......................................................... 
6,180,125 742,025 4,811,786 748,333 6,375,105 8?7,710 
5,218,535 240,874 5,086,527 200,009 0, 901,430 343,031 

504,172 50,070 G i l ,  296 81,417 500, 104 71,500 
6,000 200 .......................... 

102,333 2,788 184,111 0,034 118,2%3 4,375 

11,015,185 1 1,045, 003 11,350,720 I 1,100,553 12,955,022 1,247,682 

35,308,798 j 1,117,703 20,008,5dO 1 1,1G3,808 I 23,88d, 882 1, 204,356 

--------__-- 
--____ --- ---- -_-- 

G louccstcr. 

Apparntns and 1600. 1801. 1802. 
swoics. -- -- -- 

Pounds. VJLIIIC. pounds. vnlue. Poimila. Vdue. -----__-____--- 
Alewives ....... 55,786 $180 80.858 $207 58,288 $107 
Cntflsh ......... 10,071 004 7,200 432 0,428 500 

Seinen: 

I Hudson. 

1690. 1 18Ul. 1 130". 

Pounds. Vnlue. Pountls. rnlue. IPouiids.1 Value. 
-_- -- -__ 

................................................ ................................................ ! 

Miscellaneous : 
Lnbsters 
Ovsters market. 
Oj,8tor&ued. 

........................................................... 21 500 1,075 20,000 1000 15000 750 ................................................... 52:500 0 000 49 UOO 8'400 42:000 7 200 ...................................................... 247,800 17:7OU 245:000 1 7 h O  210,000 15:000 
__-__----I-_.___ ----- 
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Statement by counlks, a p p r a t u s ,  and 8pccies of the y ic ld  of Ihs e~toi'e$e1iei*iea of flsro Jerse~-coutinUod. 

Apparaqus and 
species. 

Athntio.  

1890. I 1891. 

I rounds.  Talue. 

$017 
150 
325 

1,095 
180 
47 

1,500 
57 

Pounds. -- 
34,980 
3,500 
0,000 

23,800 
4,000 

24,000 
29,200 

760 

Seines: 
Alewives ..__._ . 
Bluefish ........ 
Eels ............ 
Flounders ...... 
Men laden ...... 
Perch, white.. .. 
Sliad.. .......... 
Sheepshead. .... 
Squeteague ..... 
Striped bass. -. . 
Other fish.. ..... 

. Total ....... 
Gill nets : 

Menlinden 
Perch, white .... 
Pike. ........... 
Shlwl. ................... 
squetea 110 
Striped %as, : 

Total. ...... 
Fykeneta and bag 

Perch white. - -. 
s t r ip id  bass.. .. 

Total.. ..... 
llluefiah ........ 
Drum.. ......... 
Flounders ...... 
Kin fish ........ 
Slieepshend.. ... 
Spotsandcroak- 

Sqiieten ue ..... 
T:Lutog ......... 

Total ....... 

KinTfish.. ...... 

nets: 

Lines: 

Sea fnss ........ 

Striped Eass .... 
era.. .......... 

Pots: 

30,180 
3,000 
6.500 

21 000 
3,coo 

21,500 
28,000 

800 
1,200 

228,800 
12.000 

-ULy2 
304,980 

.............. 
18,500 

635 

500 
-I+OO 

18,035 

6.~00 
IC;,0OO 

8!.200 

10,000 

I ,500 
53,900 

8,L'OO 
5,200 
4,500 

14,000 
1,387,500 

2,000 
2,500 

1.509.300 
_- 

$407 
75 

210 
765 
252 

43 
1,5au 

81 
150 

13,770 
1,324 

300 
18,987 

........ 
300 
40 ........ ........... 

20 I -Boo 

............................................... ............................................... ............................................... ................................................ ............................................. ........................................ 1:: ...... .................. i..--. ....................... ............................................... ................................................ ............................................... ................................................ ................................................ 

................................................ 

................................................ ................................................ 
459,200 18,040 l i  301,200 16,71;4 425,600 20,6UO 

_______-__-__-__ 
--______-___ 

20,800 $02 25,000 $75 25,000 $75 

1i5 1.000 
1,580 14,700 --- - -- - I  

li0 
12,510 
2,024 

300 
18,925 

800 6,000 
1,5001 4,500 
2,300 9,500 --- 

1,200 
250,000 
14,100 
7.700 

, 405,240 
- 

-- 

6.000 
4,000 
9,000 

400 ................................................ 
1,150 ............................................... 
1,550 ................................................ ----__-- 

-_----___-__ 

Talllo. 

6,310 
52 

1,342 
100 
111 
100 

92,500 3,830 
952,400 40,185 

300 30 
.. 1,000 50 
195,lCO 61,110 ___-__ 
................ 

$690 
175 
300 

1,090 
240 
51 

1,410 
50 
180 

15,130 
1,450 

385 
21,101 

1,100 

- 
- - 
....... 

48 

24 
85 

1,257 

....... 
- 
- - 

400 
1,125 
1,525 

5,380 
14 5 

2,410 
300 
200 
800 

1,385 
61,585 

100 
100 

71,9ti5 

- - 

- 
- - 
....... 

150 

360 
60,488 
10.008 
15,190 

-- __ 

12.852 
78;952 - - 

................................................ ................................................ ................................................. 

........................................ ' ....... ...................................... ..I.. ...... 

........................ ........I.. ..... .I:. ...... 

................................................ ................................................ ............................................... ................................................ 

................................................ 
-__ ---- 

10,000 800 12,000 9G0 12,800 1,025 

Bergen. 

1892. I 1890. I 1891. I 1892. 

'ounc~s. I Value. PoundsJValuo. Pounds.[ value.  1'0unda.l Value. 
---- 

6,295 
112 

l,W2 
400 
205 
75u 

582 
62,260 

200 

25,880 
1,5UO 
4,200 

15,lUO 
4,200 

18,000 
31,500 
1,360 
1,500 

245,525 
11,800 
0,OOO 

306,505 
- 
__ -- 
....... 

4,000 
5U0 ....... 

87,500 
11,000 
60,000 
6,000 
5,000 
2,000 

34,000 
1,381,500 

1,000 

I75 - 

. ... 

................ 
3,000 ~. --- 

*Ma ..................... 
Minor apparatus : 

Eels ............ 
Miscellaneoua : 

Terrapins ...... 
Quahogs.. ...... 
Opttirs, market. 
Oysters, seed .... 

Total ....... 
Grand total. 

........ I ....... .) ....... .I_ ....... ---- ---- 3,500 

1.510 
555,104 
675,850 
383,000 

1,010,064 
3:t%v75 

308 

Appnratoe and  
species. 

seines: 
Alewives ....... 
Catfish ......... 
Perch, white .... 
Perch,yellow ... 
Pike  ............ 
Slind ............ 
Str i  ed bnss .... 
Other fish ....... 

Total ....... 
Sueiers ......... 

Gill nets:  
Shad 
Other fish. 

l o t a l  ,I 

~ 

Runterdon and Warren. I Mercer. -~ 

1890. 1801. 1802. 1890. 1891. 1892. --I-- -- 
Poonds. I Value. Pouida. Vnlue. Pounds. Value. Pounds. Value. Pounds. Value. Pound84 Value. 

1,850 $:: 

2.360 2:0 2,770 245 2,450 220 520 40 415 35 080 58 
57,828 6,373 58,100 6,354 52,090 4,719 21,314 2,083 20,951 1,895 18,968. 1,600 

7,032 428 6,750 449 7,401 470 1,320 V2 890 I 30 1,125 1 34 
129,845 8,189 131.088 8,100 121,753 7,:160 30,250 2,513 35,109 2,332 32,0881 2,076 

4 ~ : ~ ~ ~  
145 2,000 !00 2:700 I '135 

.................................... ................. 3.055 20,880 1,080 21,050 1,151 

___. --__--.---.-- -- ---- 
29,000 $200 31,500 $315 29,200 $292 8,000 f$ 7,600 
20,801 1,170 19 000 1,072 17 963 990 2,665 
2,932 185 2:805 178 21242 140 800 45 085 60 
4,862 273 4,732 286 4J87 252 1,180 45 1,340 54 1,070 4.1 

1.820 183 2,095 211 1,840 185 610 60 70J 75 460 45 
3,150 78 2,780 80 4,120 100 ............................................... 

-1- _-----___---- 
............................................................... 38,850 2,910 24,850 1,880 19250 1016 ......................................................... -_____-___- - 
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Statement by  oortnties, apparattts, and s p ! o i e s  of tho  yidd  of tho skorcJisberis8 of A'Ew Jersey-Continued. 

1802. 

'ounds. ' Value. ---. 

474,080 $2,711 

.. t . . . . .  
3,500 110 

2,500 125 
500 25 

10,000 700 

I- 1890. 

Caniden. 

1890. 

Pounds. Vnluo. - ---- 
120,200 $1,382 118,400 $1,184 110,320 $1,103 ................................................................ ........................................................ ................................................ 
................................................ ................................................ 
................................................. 

................................................................ 

................................................................ 

................................................................ 

I Pouuds 

Seines : 
Alewives ....... 
B:ittor.flsh. ..... 
ChtflSll ......... 
Bloiiridorv ...... 
Kin y f l s l t  ........ 
r ~ r c i l  white .... 
P R r c h :  vellow ... 

Bliioflsli ........ 

Drum.. ................. 

~ e i $ n ( ~ o u  ...... 

532,800 

2,900 
3,800 

0,000 
000 

ZJ,XM 
13,200 

4,200 

ti0u 
Pne-I:: ......... 4,100 
Sua bass ........ 3.000 
Shod ............ I 204,184 
~ ~ l e o i i s ~ i e n r ~  .... .I 1,300 

488,040 
3,500 
2,050 
4,000 

240 
7,800 

800 
30,750 
13,101) 

800 

Spots niid croak- 
ers ............ I 1.000 

$2,870 
145 
07 

125 
3 

355 
38 
83 

050 
04 

Sql loton~uo ..... 109;000 
Stri )et1 enss .... 14,300 
Suokora.. ....... 3,100 

3 1 1  iietx: 
Perch, white. -. . 
Pike ............ 
Shad.. .......... 

Other flsh.. ..... I 100 

450 
750 

357,525 

Total _ _ _ _ _ _ _  028 514 !L 
~ G U , ~ O O  

2,000 

................................................ ................................................ 
14,072 340,850 15,850 a x , u w  ~8 .038  ................................................ 

240 2,124 255 1,000 120 ................................................ 
squotoa&oo.. ~. .I:: ::::;: 
Striped a68 .... 
Suckers ......... 400 
Other flsh. ..... 8,800 

Total ....... 307,925 

Fykonetsaudbng 

Alewives ....... 182,850 
Black bass.. .... I 2,000 
Car ............ 2,5% 
Cntgsh ......... 37,700 

Bloauders . -. -. . 2,020 
Perch whito .... 53,080 

Shad.. .......... 7,340 
Stri od bass .... 29 075 

Othor fish ...... 11,125 

Eels ............ 23,340 

ret& yoiiom.. . 16,200 

Sucaors ........ 43:525 

-- 
Total ...... .I 410,040 -- 

Lines: 
Black bass. ..... 4,876 
Catfish ......... 10,000 
Bels ............ 9,825 
Flounders ...... 15,000 
Sea bass ........ 4,200 
S q i i o t e n r  . :. .. 105,000 
Striped ass ... 13,200 
Other fish. ...... 2,225 -- 

Total ...... .I 223,825 -_ 
?oh : 

Llinor nppnratus : 
Eels ............ 20,000 

s o l s  ............ 5,500 

I- " .  

Total ....... 1,418,041 

Value. 

$3,027 
155 
05 
120 

300 
42 
55 

070 
48 

350 
120 

10,840 
120 

50 
4,505 
2,U45 

09 
5 

-L 
23,690 

83 
73 

20,071 

12 
440 

....... 

_- -- 

...... ...... 

20,028 -- __ 
010 
288 
202 

2,800 
1,518 

140 
4,303 
1,201 

382 
6,781 
8,422 

835 

21,870 

585 
701 
053 
000 
180 

5,850 
1,5R4 

134 

- -- 

10,287 

1,000 

2 i 5  

-- 

-- 
7!),810 

1V,870 
28,602 

Burlington. 

1801. 

100 5 

800 
1,300 

338,288 
4,00U 

100 
GO0 

0.300 

53 
118 

I8,E6 
200 

8 
15 

405 

349,288 10,093 -- -- 

408,634 19,843 

141,550 
' 

8,PZG 
==== 

24,000 1,200 

5,000 250 -- -- - 
764,400 
270,524 
342.300 

1,200 
2,100 

285,050 
10,000 

300 
1,000 
8,300 

84 
108 

15,280 
600 
24 
30 

415 

183,505 918 
4,885 084 ........ 

................ ................ ........ ........................ 
........................ 

13,025 1,042 ................................................ 
21,1)36 4,000 ................................................ 
0,456 704 

0,950 349 ... :.. .......................................... 
41,600 3,205 ................................................ 
--- 
395,650 20,374 

7,150 
10,850 
0,480 ........ ........ ........ 
0,075 
2,250 

858 ................................................ 
725 ................................................ 
454 ................ ) ............................... ........................................................ ........................................................ ........................................................ 

1,101 ................................................ 
130 , ....... .]. ...................................... 

L--- ------- 
35,005 I 3 , a d  I..._. . ..I.. ..... .I_. .... ..I. ...... .I.._ ... ..I... ... ..I -- -- __- __ ___ ___- --- -- ---- 
4,000 200 ..............~.................I ................ 

................................................................ 
===----------;v--= 

08,800 0,880 ................................................ 
120,000 3,000 ................................................ 71,050 0,6U8 ................................................ 
---. __ --_- ---- 

P. C .  B. 1894-25 
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__ 

048 
013 
80 
87 

8,208 
2,500 

700 
420 

4,876 
1,5J2 

420 
280 
118 
15 

....... 

Seines: 
Alewives ....... 48,800 $531 
Bltietisli ........ 27,300 2,087 
Buttcr.fish _ _ _  _. 15,200 076 
Catfish ......... I 1.000 1 80 

?7,500 
23,000 

590 
13,003 
57,300 
61,800 
8.800 

91,750 
42,900 
12,000 

2,000 
3,000 

800 ........ 
500 

............... 

........... I Drum 
Eels ............ 

075 
810 

137 
401 2,099 

429 1 .  
2,435 
1,048 2,116 ....... 3,332 

240 175 
210 

70 13,500 

50 

500 
8,800 
3 , E 8  350 ....... 400 

80 
40 - _ _ _ _ _ _ _  

!c,489 39,332 

-1- 
1,040 ' 

50 j 
4 0 1  

08 

....... I . - - . - - - - .  , ......... 

.. .....,......... 

...... -i56,412 

................................................ 

................................................ 
120 2,iSJ 141 1,000 00 

............................................ ............................................... 
................................................ ................................................ ............................................... 
................................................ 

127 1,800 108 2.350 141 

17 200 20 150 15 

075 14,500 725 . 12,500 025 

200 4,180 251 3,500 210 

................................................ 
....................................................... ................................................ 

................................................ ................................................ 
35. 350 35 250 25 
22' 250 15 153 . 9 ................................................ ................................................ 

1,375 39,960 1,450 35,900 1,275 
__ 

-__ -- _____ ___ 
................................................ ............. r .  ....................................... 
................................................ ................................................ ....................................... .............................................. 

........................ 

............................................. 
10,0i7 585,000 23,486 478,800 32,832 ................................................ 

Perch; yellow .... 
.Pikc. .  .......... 
Sea bass ........ 

Flouuders ...... 
EinwBsh. ....... 
Mullet. ......... 
Perclr. white.. .. 
Menxadeu . - - -. . 

........... 
... 

Shad. 

50,400 
13,800 

150,900 
01,000 
24,200 ................ 
4,000 
2,000 
2,000 

300 ............... 

483 
14u 
155 
45 

Alewives ....... 1 5,400 1 58 
Bluefish ........ 45,000 2,%U 
Butter-fish. ..... 20,000 0U0 

Sbotsaudcroak- 

Striped as4 .... 

Othcr&h ....... 

era ............ 
S q u e t o a y . .  ... 
Suckers 
Tautow ......... 

Total ....... 
Gill nets: 

14,500 710 
292,000 12,295 
71,700 7,45U 

1,600 100 

677,100 39,5+3fl 

........................ 
1,500 . (io 
- -.-. ___ 

Drum 
Flountlors 
Kinghsh ........ 
Moulladcn ...... 
Perch, white.. .. 
Sl1ad.. 
Spanish maolc'l. 
Spotsanll oroak. 

era.- .......... 
SqlJOtCBTlC.. ~. . 

36,400 
9,000 

14,100 
1,000 
8,000 

34,500 
40,200 
12,100 
84,500 
87,700 
18,000 

3,EOO 
4,600 
1,450 

100 

0,500 
204,500 

40,860 

1,500 
1,200 

707,700 

6,000 

....... 

....... 

....... 
-- 
__- -__ 

12,000 

........................... ...................... 
15,000 450 
35,000 250 

1,000 10U 

................ 
10,000 500 

.......................... 

35,UUO 1, Loo 

....... ....... 

....... 
140,001) 

1,000 

209 

1,500 
23,500 

....... 

........ ........ 
1- - 

3,760 
GO0 

0,UOU 

11,350 

1,200 
7,100 
NO0 
500 

2,200 
li2,OUO 

11,400 
195,200 

1,000 - 
___ 

- __ 

Stripcd % a s s .  ................... 
Sturgeou ....................... - 

r *  lotnl ....... 106,400 -- 

........ 
52,200 

1,500 
4,000 

185,500 

g 7 e  
__ 
__ 
........ __ .- 

24,000 
11,500 
35,500 
__ 

______ 
%E! 

GO 
880 I:: .............. ....... ' 1660 
255 1 438:35u 

3,233 1 9 3 4 2 8  __ 

7 1 '  5,880 
710 I 18,000 

.............. I ................................ 
1 ................................ 

11,233 428,700 9,502 - 3 W F -  L z  
30,510_ 1,015,933 3:,'58 871,008 40,892 

2001 1,3331 160 2,083 250 

- I--= -- 

............... ....... j 3;;: ....... 

Striped bass.. . 
Totnl ....... 

Eels .___._ .____. 
Flounders ...... 
Perch whlte .... 
Shad ............ 
Striped ass.... 

Total ....... 
Lines : 

JJluefish ........ 
Bonito .......... 
Cod 

Pound nets: 

Perch: yellow.. . 
Squeten&ao ..... 

....... I ........ 
1,200 1 70,000 

100 1 820 

930 65 
H,780 3UU 

r,800 212 

-- - 
!.300 01 

800 24 
500 25 

2,300 108 
205,000 5,530 

10,400 728 
228,100 6,778 

147,400 7,580 
1,000 50 

___ -- 

............................. 

.............. 

...... 1'2,550 
'""~-'"",':"' 

Drnm ........... 13,900 
Floiuiders ..... - 1  14,200 
Ein&tish ........ 5,400 
Scup ............ 2,500 
Son bass ........ 521,301) 
Sheepsliend ..... 2,000 
Sputa and croak- 

ers ............ 29,100 
S q n e t e a v . :  . -. 159,000 
Striped ass ._. 1,000 
Tautog ......... 3,000 

Totnl ....... 899,800 

Eels .................... 

__ 
I -- __- 

Tots: 

8.1 600 
184 3,300 
21  GOO 
25 100 

104 000 
5,180 80,450 

798 4,200 
0,459 90,150 

' 

___-  - 
- -___ 

478 
653 
300 
100 

20,807 
500 

1,204 
6,060 

100 
240 

-38,g! 
_- - 
- 

./.-- .... 

375 1 9,00(1 
320 10.000 

38,186 jl,855,000 

Alewivos ....... kfinor apparatus: 

Eels ............ 
Total ....... 

...... 1 ......... 

40,000 

2,248 67.400 
0,875 14N,400 

150 1,000 
820 3,000 

55,563 2,400,560 
__ __-_ 
-- ~- -- 

....................................................... 
2,806 ................................................ 
6,311 ................................................ 

100 ................................................ ....................................... 

250 

413 

-~ 



FISHERIES O F  THE MIDDLE ATL.INTIC STATES. 387 

Capo May. Cumborlnnd. 
__ 

Stalenient b y  coiinties, appnratits,and q x x i e s  0.f the yield of tke  shol.ejs1ceries of New Jersey-Contiuucd. 

12,rron 
1,000 

000 
1.000 

$250 
40 
30 
40 

- 
I Middloaos. 

Eels ..................................... 
Ylonndore ...... i 4 000 
Monhadon ....... 1,458:333 
Porch, whito.. 
Shad ............ 5 000 
Squotonfue ..... 8:000 
Striped ass.. .. 7,500 

Totnl ....... 1,502,033 
3ill nets: 

Bliieflab 
Biittor.fiah 
Cod 
Dogfish.. 
Flomidors 
Xcnhnden 
Sliad ........... 10,400 
Spanish Innck'l 
YquHtcsguo 
Sturgeon 
Othor Esh ...... 2,000 

Total ....... 15.300 ~- 
Fyko not8 : 

BlUGfiSh ....................... 
Butter.flsli.. 
Eels 
Floundora ...... 900 
Meohadon. 
Porch, white.. .. 5,6011 
scup 
Sea baas.. 
Shad.. .......... 14,500 
spots and croak- 

Sqiioteswo 550 
Stripedctnsi:::: 5,200 

Othor 5811 ...... GOO 
Tallto b'.................. 

Total ....... 27,250 ,___ Pound nets : 

Soiues : ..... ....... ......... ..... Alowivos ....... 1 ......... 1 .......I... 1 j I._ 
Bluefish ........ I 19.500 $780 7,000 $350 2,300 $115 .......I. :. ............ 

'200 4 500 225 7,500 .375 
2,025 1,541:000 2,775 2,100,060 3,000 ................................................. 

210 0,400 250 6,000 300 
' 480 8.509 510 3,500 210 

000 0,500 , 520 2,000 100 
4,805 1,574,500 4,836 2,187,968 5,000 ~ _ _ _ ~ _ _ -  

........................................................ ..................................................... ............................................................. ....................................................... ...................................................... ...................................................... 
300 0,500 350 8,000 300 ................................................ 

145 ............................. tL.: 

..................................................... ....................................................... 
535 0,500 360 8,000 300 - __ - -- ___ - -_----____-___ __ 

./. ........ ~. ...................... .................................................... ........................................................... 
39 1,500 00 15,000 070 

030 ................................ 

755 12,500 513 7,500 305 

33 500 30 ................ 
510 2,400 102 200 10 

..................................................... 
........................................................... ...................................................... 
........................................................... 

....................................... 
30 500 25 ................ -__---- 

1,703 17,400 850 22,700 1,081 ___ --- ------__ 

3,500 
.12,0U0 

10,700 
40,000 

1R00. 

175 
GO0 

__ 1,270 - 
1,840 

Pounds 

100 
45,800 
77,000 
1,000 
4.283 

52,008 
20,210 
90,:100 

11,000 
1,500 
000 
000 

4,200 
2,800 

10,000 
49,000 
12,000 
02.000 

107,035 
10tI 

00,000 
1,oon 
1,275 

01,700 
24,305 
82,705 

400 
3RQ,18C 

000 
1,500 

21,950 
42,600 
20, I 00 
4,000 
1.000 
1,000 
4,500 

5,000 

- 

....... 

....... 
- 
- - 

4,000 
2,150 
2 400 

124,800 

1,20G 
47,500 

104,850 
20,500 

194,785 
010 

3,987 

122,545 
1.430 
0 SI9 

,828:453 
8,720 

15,800 
83,610 
0,206 

22,570 

2,010 

1:'ioo 

- ._ - 

....... 

- 

a 
1,603 

100 
40 
42 

3.230 
4,155 
3,340 

$220 
GO 
30 
30 
9 

110 
500 

1.000 
1,070 
4,u25 

4,078 
3 

150 
30 
12 

3,515 
3,ii8 
2,828 

30 

- 
-- --_ 

...... 

...... 
15,015 __ 

45 
75 

1,130 
1, iZJ  

53 
266 

'1R 
27 6 

180 
202 
2 1? 
84 
85 

4,440 

40 
713 

4,770 
1,000 
5.546 

20 
120 

3,145 
2lJd 
075 

15,130 
260 
610 

4,975 
1,385 
3.100 

50 

. 50 

___ 
I_ __ 

...... 

.- 

1,000 
3,000 

40,150 
20,900 
20,107 
5,100 
2,100 
1.100 
4,000 

Monmonth . 

50 
150 

2,787 
1,247 

53 
030 
105 
53 

240 

1801. 

1,176 
45,300 

180,070 
54,733 

206,052 
847 

2,296 

40 
081 

8,547 
2,141 
5,UOl 

38 
04 

29,188 
91 118 
173240 
36,981 

040 
5,802 
2,020 
4,885 

1,050 I 21 

189". 

?ounda 

12,000 
1.000 
600 

1,ouc 

3.00C 
9,000 
40,100 
7.80( 

75,000 

ioa,ooo 

....... 

__ - 
___ 

120 
300 

SG,00C 
1,ZOl. 
2,200 

55,ZOL 
21,801 
81,22C 

201 
1,378 

324 ,80 

85C 
2,500 

23,750 
20,200 
25,000 
2,800 

400 
800 

4.000 

3,500 
4 700 
1:05(1 
2 106 

23:050 
123,000 

810 
41,000 

108,018 
47 318 

265'142 
1:910 
4,659 

50 
472 747 

2'188 
18:007 

411 ,+%I5 
22 400 
01'215 
9l'loi 
233123 
70,163 

3,482 

___ 
I_ ___ 

___ - 

-- 

__ 
Vnluo 

$24C 
3C 
2E 
4( 

151 
48[ 

1,203 
sj( 

3,024 

3.585 

....... 

__ 
- - 

4 
1 E  

14C 
4E 
2( 

3,591 
3.01( 
2,00: 

I (  
7: 

14.301 

41 
12: 

1,57i 
1,21( 

4: 
20. 
2L 
4c 

25[ 

12: 
%.Li 
205 
01 

224 
4 3 7  

36 
00 

4 ?C5 
1:R77 
7,491 

98 
110 

3 
9,499 

301 
2,105 

11,2Yd 
580 

3,502 
5,976 
3,280 
8,517 

39 

__ 
-__ 

~ - - 
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Stateineiit by counties, apparatus, and spedes 0.f the yield of the sltorejhhcries of New Jersey-Continued. 

' 

'ounds. __ 
698,500 

4,000 

11,250 

2,40J 
400 

100,900 
GUO 

12,800 
280.500 

0,400 

2,500 

8,500 

12,100 
............... 

.. ."f.'P. 

Lp pnr:itps nnd 
apocies. 

Vnluo. Poutids. 

$5.d00 I 1,591,001 
187 08,DOU 
81 20,lOU 

802 1119,025 
,1,1101 

070 7qz51 
100 87,301 
33 18,501 

1,044 1,741,43: 

23 , 03,401 
79" 112,14E 

14,04(1 4WJ.824 
17,55E 

.__ I - 

... !,I 79:!:; 
465 0,001 

Ocnnii. 

1890. I 1801. 
__ - - - 

$12,128 
1,507 

721 
4,824 

90 
4,518 
4,200 
1142 
4:40l 
4,902 
0 501 

24:300 
1,738 

458 
45.452 

1,713,081 
20,'JOl 
25,501 

1u2,60: 
13,OGi 
74,101 
00,301 
13 901 

2.458:711 
43.501 
IIR 87' 

304:15: 
16,28( 

4 90( 
085:25! 

Drum. ........ 
Eels.. ........ 
I"1ounders.. .. 
KinfMi ..... 
Men ncloii .... 
nru11et ....... 
IJoroh vliito.  
Peroh,'gr~lo\v. 
Piko ......... 
Son bass.. .... 
Shad .......... 
Sheepsliend . . 
Sonnlsh tlIn?k 

............... 
3,000 i 711, j. 

............... 
14,150 1,135 

1.400 56 
800 100 

20 

401,500 
6,300 
1,700 
9,uno 

11,100 
0,2110 

600 
88,000 

050 

377,500 

....... 

9,100 

5,500 
1,200 ....... 
4,100 

1,000 
56,000 
5ti,060 
2,200 

400 _ _  2,750 
221,150 __ 

........ I.. ...... .I.. ..... ...... 
43 10,401 

2.320 794,401 
10,950 104,381 
110 12,021 
10 2 101 

---58 10:55? 
37,800 6,210,601 
... - 

Alewives .... 
BIueNkli ..... 
Bonito 

;ill nets: 

Cod. .  ................ 
Doatiuh.. ............ 

521 

30,989 27,270 
417 
130 
094 

184,470 
-- 

.... 
......... 

Total ...... 

16 101 

540:02i 118,201 
10,871 
1,401 

18.931 
G,a4%,03 -- 

Tnluo 

110 
1,003 

100 

100 
77 
12 

1,507 
1,262 

........ 

>4,:125 
215 
41 

?PO 

890 
44 
05 

012 
20 

507 

550 
48 

700 

..... 

8,875 

.._.. 

..... 
26 

3,544 
6,ihO 

115 
I0 
p'd __ 

0,792 -_  _. __ 
80 

0,202 
12 
107 2.W 

30( 
50,00( 

6,001 
4 , m  

20( 
001 

141,70( 
0,20( 

..... 

..... 
00 
77 
12 
100 
10 

1,900 

100 

1,535 

0 

1,500 

48 
5,851 

..... ..... 

8,844 

..... ...... 
I- __ - 
..... ...... ...... ...... ..... ..... 

300 

42 

830 

2,180 

..... 

45.8U0 1523 
0,(100 1,400 ............... ............... 
1,200- 2% 

m 5 0  12,415 -___ -_ - ~ -  

............... .............. ............... ............... ............... 

..... 

108,30~ 
52,861 

438,350 
400 

10,"0 
1T8573a _ _ _ _  

183,850 
2,000 

000 
1,500 
2,525 

..... ..... 

.............. 
4.000 

101,600 

..... 
300 

OD 
..... 
..... rn - 

87,700 
100 I 57,400 

4,180 70,120 

1802. 

1 ,p l l  
do2 
50 

160 
160 

2,025 
4,504 
8,597 

1800. 

183,4!1: 
4,88! 

85( 
2,5U( 
2,03 

31,025 
47,50( 

161,10C 

2,000 

7,800 

........ 1 ....... I._ ....... 

00 4,500 .............. 20,100 
708 83,880 .............. 18,200 .............. 1,000 .............. 1,(100 .............. 102,340 

l , i 00  

4,000 
500 

124,800 

........ 1 :...... j ......... .............. 00,bOU 

.............. 6,000 .............. 11,050 
354 40,555 .............. 43,525 
120 4 700 
20 i+25 

810,483 

1,385 

205 
515 

0,350 
3,870 

184 
~ 910 
37,820 

3,500 
9,7UO 
33,005 
41,5GO 

0,100 
33,005 

mo,025 

Value. 
__ 

g12.350 

700 
J,83H 

F, 138 
30 

4.853 
4,331 
1,252 
3,804 
5,131 
7,334 

24,105 
1,737 

320 
40,008 

005 

.-.._. 
703 

30.084 
28,<101 

480 
180 
038 

E0y5L7 

100 
14,146 

08 I 

- 

...... 

1511 

h8 
62.1 

12 
63 0 

1,658 
0011 
122 

i50.8!11 
192 

5,0:10 

...... 

627 
7,432 
6,745 

12 
780 

m-84 

11,?33 

___ __ 

931 
288 

45 
75 

202 
2,690 
3,010 
2,857 

135 
53 

0.360 
1,201 

50 
48 

7,017 

180 
430 

8,922 
3,422 
153 
950 

40,431 
- 
-- 

Total. I 

rotlnas. 

1,783,470 
2P,000 
18,7511 
88,009 
8.210 

72,200 
95,500 
17 400 

1,803:410 

101,715 
400,038 
17,585 
8,4110 

788.175 
0,000 

8 8 , m  

........ 
11,200 

775,000 
180,058 
10.73ll 
1,000 

10,290 
@FKijo 
I__- 

1801. / 1802. I 

13,700 
254,UOO 

300 
:I,0u0 

45,8011 
77,000 

9,400 
550 

........ 

100 
214Jtid 

14.500 
l0,OOU 
1,000 

3,1!16.0:18 
050 

200,330 
2,800 
1.000 
3,000 
2,000 
33,665 
00,680 
88,100 

1,400 
20,167 
18,700 
11,680 
2,100 
1,100 

147,024 

0,500 
12 500 
35:700 
45,450 

14,125 
5,ziin 

780,aio 

055 4 ; w  

........ 50( I 

5,710 1 30,191 

42 
53 

5,092 

1V5 
53 

0,071 

0a4 

800 
148,450 

5L 

51,s 
2ti.42 
18,W 

37: 
0( 

035 
63,03( 

1st 
9,535 

1; 
0E 
15 

14( 
5( 

1% 
31 
87 

474 
1,07: 

24E 
28,034 

052 

5,28( 

$6 
5,BGE 
6,344 
7,57E 

3( 
065 

0-4 

__ 
__ 

1,03: 

- 
031 
084 

43 
123 
102 

2,409 
3,410 
0,180 

00 
45 

0,077 
1,042 

20 
40 

0,844 

125 
387 

0,533 
8,205 

210 
948 

m9 

- 
rnlue. 
___ 

512,209 
1,082 
801 

5,653 
137 

4,7RO 
4,007 

P73 
5,730 
2,458 
0,007 

1,5'iJ 
280 

40,568 
615 

10,045 
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Statemetit by counties, apparatus, and species of the yield of the 8hol.e $siieries of New Jersey-continued. 

3,910 

131.713 
G8,:118 

338,142 
3,01(J 
4.059 

41,0110 
$130 
590 

5,511 
2,737 
9,731 

'172 
110 

Skatos 

ere1 ........ Spanishmack- 

1,176 
45,300 

189,979 
51,733 

206,052 
847 

2,204 
1,200 

196,867 
2,247 

25,017 
1,985,170 

800 
500 

12,982 
29,188 
93,:Jlti 
17,246 

I S p o t s  a n d  
croakers ... , ................ 

Clams. ~. ~. , . 25,000 
Qualrogs .___. 25'2,704 
Oysters, niar- 

ket . .  ....... 316,900 
Oysters, aced. 430,710 

Total .... c085374 1 
Gram1 total 1,917,599 j242,996 I 

$40 
681 

8,547 
2,141 
5,601 

38 
64 
84 

4,045 
278 

2,304 
r2,459 

24 
25 

311 
946 

6,026 
2,029 

Ocean. I 

Alewives 
Bluefish.. 
Bonito 

Total. 

............ .I.. .... 
..................... ............. I . - - . - .  

........I I 
...... ./ 3.100 I $102 I 

Scup ................. 
Sea bass.. 
Shad 
~ ~ i e e p ~ l i e a d  
Spaiiishmack- 

ere1 

........ ....... 

....... 

........ ,..._.. 

.............. 

.!. ..... 
............. i.. .... 

.................. I.. .... .......... . I .  ..... 
I ................ ..... 

......... ....... ........I....... I I 

3 482 

9,200 
45,812 
4,435 

32,350 

,547:940 

........ 

........ ....... 

39 
119,959 

084 
1,254 

91 
__ 60' 

........!....... I ......... I ....... 14 

37,125 
10,350 

692,900 
21,ti50 
12,860 

448.125 
lti,070 
8,520 

10,200 
10,850 

612,896 
1,100 
5,700 

........ ....... ......... ....... \ 1 I I 

1.255 
725 

i0,006 
705 
564 

14,385 
487 
89 

034 
434 

142,238 
11'0 
280 

........ 1 ::. .................... 1 

............. 14,500 645 :::::::?::::::I "9:auo ' 1  600 I -"id0 "4'15 1 

159,900 
278.711 
10,075 
81.005 

........ j ...... 1 2,814; 4841 
I 

6,036 
55,077 
1,291 
3,3%3 

1,290 
47,500 

101,850 
28,500 

194,i85 
030 

:!,987 
1,300 

130,345 
1,430 
9,819 

,828,458 
800 I 

247,000 -_ __ 

T3,000 

206,500 
' 3 5 0 0  

500 1 

15,005 _.._ ._ 

413 

12,508 
12,095 

........... _____ 

8,720 
15,860 
83,910 

9,268 

400,520 
40,2(i0 

025,460 
10J,105 

750 
2.508 

!;: 
4,770 
1,000 
5,545 

28 
120 
91 

3,357 
206 
955 

15,138 
24 
25 

260 
010 

5,113 
1,385 

37,042 
2,892 
5,309 
8,425 

500 
997 

I 3p160 
I ........ ~ ....... j 7,5001 1,420; 22,8701 i~ 

071,950 
196,710 
,549,952 
__ 
__ ___ 

....... ......... ....... 50 

........ ....... 
....... ........ ....... /._... __ ~ ........ ....... 

442,658 
152,129 
908,147 -_ 

I I 
1 I 

........, ............... 1 ....... 

........ ......... ........ 
2,000 I $40 1,500 j 30 i 2,500 

779.000 ~ 31,093 556,750 I22,liW 
25,000j 5,024 11,000 230 

10.000 400 5,000 200 058,10U 17,584 
1,800 72 2,000 80 23,900 0!10 

5,000 200 2,500 

GOO 24 400. 

............................... 12,040 185 

290,500 12,080 258,523 11,2i: i3,339,859 131,146 ............................... 6,600 1,270 ............................... ~ 9,3001 405 

5,500 1 1.950 2,500 ~ 550' 4,900 1,516 
i ............................... I 43,100 1,786 

-~_2,22? .~.._1?2 

113,000 5,010 124.000 0,830 2,149,688 8!),990 ............................... 1 16.5LW 1,929 
2,200 88 2 , 0 0 0 ~  801 78,275 3,223 

-326,8(1% 6935~,1,0~0,375+ 5 4 7 :  15,074,186 58'1 901 
............................... 
.___ __ ~ ~, 1 '." 

........ 

48,400 1, 5,480 

5,000 400 
1,200 000 
1,092 390 

............... 

............... 

....... 

............... 40,000 ............... 3,335,500 

1,078 385 2,5601 
1250 25 1 .......... 

23:OOO 1,840 815,270 
749,904, 54,758 2,832,192 

31,GiB 

8,573 
11,083 

52 5 
770 

L7,000 
283,501 

2,529 

....... 

1801. 

Value. 

36,981 I 4,885 

1,080 I 21 

32,437 261 

---I-- 

1,012,299 70,330 
!7.400 1,278 
23,930 1,057 

23,217 - 4 1 9  
',992,280 _-_ 125,100 
.- - 

3,000 

95,600 7,704 
11,650 810 

109,417 21,444 
29.000 777 

001,028 21,018 
17,040 675 
12,080 204 
13,500 801 
9,100 364 

1,544,350 140,031 
2.100 320 
7,05u 353 

21,250 752 

6,000 I 2,025 

86,200 3,083 
,983,364 84,938 

14,976 1.774 

8,125 178 
3,780,720 -5!8,107 

"rD,0on 3,313 

289,500 35,380 
46 000 2,805 

,798,980 7,534 
130,201 9,985 

1,200 000 
3,280 1,074 ................. 

827,000 47,700 
,is'?,728 290,516 

,874,5:JG 479,570 
~ 74 I .71 d -14 1 . T U  
2,493,206 . I,01;,UU0 
2,507,840 2,350,189 
- 

1692. 

050 45 
527:047 1 11,330 

2,483 300 
22,307 2,GGO 

,424,165 11,290 
000 1 18 

5 

83,603 i 9,967 

2,900 1 010 

I 2;705 
596,450 34,020 
490,408 377,055 

* Taken in yota. 
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FISHERIES OF PENNSYLVANIA. 

General features of the jislwies.-The fishing industry of Pennsylvania is of less 
exteiit than in any other Middle State except Ueiibmare, and, if only the local waters 
are considered, the fislieries are insignificant. The rank of Pennsylvania among the 
coast aud lake States. iiiolnding the fisheries of Lake Erie, which are not covered by 
the present report, is eigliteenth. 

Pennsilvania is the only State of tliis region that does not have a frontage on salt 
water. By means of a sinall fleet of vessels, however, i t  maintaius extensive fisheries 
in salt water, in Delamare Bay and thc ctdjacent ocean. Two very important rivers, 
tlie l~e la~vare  aiid the Snsquehanna, are within tlie State, and coiitaiii an abundance 
of resident and anadronions fish. In thew all of tlie eommercial fishing i8 doiie. The 
l'arger part of the yield is marketed in Philadelphia aud Ealtimore. Besides receiv- 
ing large quantities of fishery products from points within the State, l'liiladelphia also 
. has a11 escecclingly esteiisive fish trade with Ohesapealre Bay, I~ela~vare Bay, end 
the ocean shores of Kern Jersey, Dclawm, Nmylaiiii, and Virgiuia. The city is the 
prizlcipal catfish ani1 eel iiini lrct of the Uuitod States. 

The leading braiiclies o€ the Illdustry ?re the extensive seine and gill-net fisheries 
for. shad in the two rivers arid the oyster vessel fishery iii Delaware Bay tributary to 
Pl~iladelphia. This is the only S h t e  in which tlie oyster fishery IS not of prime 
importance. Alewives $re taken under tlic same coiiditious as shad, mid rank second 
among the fishes fouiicl in the State limits, but are less valnable than the SCB bass 
caught in the salt-water vessel fisheries. 

Statistical sziwtinary.--'l'he extent of tlie fisheries of this State in 1SS9, 1S90, 1591, 
and IS92 is sliomn in the  three followiiig t:tbles. 

The iiumber of persons engaged iu tlie industry iii lS92 TVBS less thail iu any 
of the precedi~ig years, tlie decrease bciiig iiiostly due to a recluced fleet of oyster 
vessels. The fishing populatioii in 1SS9 ~ 2 s  2,331, aiid in 1593 was 2,220. In the 
last year the vessel fishermen numbered %S, tho shore aiid boat fishermen 1,G13, 
the shoresinen 320, t~iitt  the transporters 7. 

The investment in 1SO2 was $ 9 ' i G , O l l ,  and was larger than in ally of the  other 
years, the decliiie in ressel property being inore than compensated for in shore prop- 
erty and cash capital. Forty vessels were employed, against 5s h i  1SS9. The firnail 
boats nuinbered 817. Seines, gill nets, aiid fyke nets were t8he only iinportant appa- 
ratus for fish proper; these were valued a t  $+GO: while all other apparatus was 
worth only $5,047. 

The product of tlie fishcries in 1S92 was 6,324,508 pouiids, wlued a t  $2S4,031. 111 
ISSO, 7,165,577 pounds were tnkeu, worth $324,530. The decrease was chiefly ill shad 
ancl oysters, the catch of tlie foriiier being rednced on account of an uiifiivorable sea- 
son, the diminished output of the latter being due to less esteusive operations. 

1'wYotts ct)tployc~il i a  thr j i s l t e~~ ies  of Pciirtsylvtrttia. 
. - - 

Horn cngngril. 1 1880. 1 1800. 1 1801. I 1802. 

h i  ressol flsllrrics ............................... 
In shore fisheries ................................ 
011 transporting vcs~uls  ......................... 
Ou shore. ill markets, etc:. ....................... 

Totnl ...................................... f 

382 805 288 
1,052 1,610 1, I 1,0175 

(i 5 5  
201 302 a10 --------- 

2,331 2,2!ll 2,273 1 2,220 
. - - I . -I-.-'--'---- 
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vessels, bonts, appavatrts, shore properly, a d  caorh cnpitnl employed in tlcejshe&s of Penllsyh*ania. 

$103,350 

19.005 
3,700 

........... 

........... 

' I  1889. ~ 1890. 

51 $03,650 
1,270 ............ .......... 19,805 

2 3,000 
26 ............ 

ISnmber. Designution. 

.......... 
837 

120 
31,046 

Totnl .................... 1. ........ 
I 

V~ssels fishing ................ 
ronnnge. .................... 
outfit ................................. 

Olltfit ................................. 
Boots.. ........................ 
A paratus-vessel fisheries: 

jbreilges ..................... 
r,ines. ................................ 

A parutus-shore fiahsrirs: 

Gill nets . .  ................... 
Frke uets .................. 

V e s ~ o l ~  trausporting .......... 
I >  lonnage.. ................... 

Lines  ....................... 

'Value. Number. [ T R ~ U O .  
_________ 

56 
1,388 

2 
42 

850 

208 

153 
220 

2,611 

$13; 440 
2,308 

109 
6,223 
2,174 

674 
697 

33,805 
128,274 

80 
2,400 
C40 

2,li5 

124,420 

322,021 

341 

4,150 

5,075 
lB8 I 176 156 1 .......... 6,210 I 

I 

2,050,015 
21.743 
3,784 

184,650 
44,085 

12,308 
5,481 

901,584 
1,900,482 

1,050 
23,352 
60,180 
43,570 

5 926,660 
0,324,508 

6, 170 

84,414 

-- 

22,340 

410 I .......... 
501 .......... 

416,970 I .__.  __. . _ _  
298.640 !- ......... 

BhCk base.. ................... 
Carp.. ......................... 
Codtixh ........................ 
Eels ........................... 
Perch, white. .................. 
Perch, yellow .................. 
Pike ........................... 
Shad.. ......................... sea bn.s . .__. _ _  .___ .. _ _ _ _ _  .. _.. 

10, 130 
22, 320 
5,384 
412 
467 

440,410 
295,000 

22,0L6 
3,295 

147,771 
41,762 
7,100 
10,415 
8,805 

614,420 
2,752,572 

-I-_ 
......... 037,285 

i 3q no0 
132,468 
40,950 
6,020 
12.625 
4,975 

947,000 
2, 0V2, 864 

US0 
24,815 
52,7UO 
42,550 
83,350 

i 1,183,700 

Fumber. 

47 
1,194 

2 
26 

837 

104 

151 
209 

2,534 

......... 

......... 

......... 

......... ......... 

......... 

Other fish ..................... 
Oysters.. ...................... 

I 1880. 

87. I65 
' 1,337,420 

Value. 

$I?, ?25 
2,278 
177 

7,038 
2,219 
413 
085 
813 

24,140 
123,717 

80 
2,374 
750 

2,508 
4,304 

137,520 

324,530 
-- 

1891. 

Value. 

$81,900 

19,410 
2,875 

110 
30,052 

5,035 
206 

19,405 
21,450 
5,264 
427 
494 

450, l@Z 
303, 750 

944,140 

.......... 

.......... 

-- 

1892. 

Qumber. 

37 
957 

3 . a3 

817 

132 

141 
205 

2,532 

......... 

......... 

......... 

......... ........ ......... 
-I- 

Value. 

$68,125 

16,535 
3,350 

20,585 

.......... 

.......... 
l3U 

4,025 
136 

18,750 
21,200 
5,219 
3 m  
488 

405,420 
312,400 

076,011 
-~ 

1891. I 1802. i 1890. 

Pounds. Tnluo. Pounds. ;.---I-- 
2,447,500 

21,125 
3,435 

142,217 

7,068 
13,160 

802,000 
2,898,551 

750 
23, 805 
56,850 
48,106 
85,825 

f 1.249.290 

42,545 

5,520 

$13,894 
2,100 
180 

6, 690 
2,258 
402 
705 
777 

23,600 
111,22ti 

70 
2,283 
810 

2,3tiD 
4,330 

131.450 

7,849,206 I 328,100 1 7,583,657 

VIll l lC.  I I'ounds. 
I- 

____ 
Vnlue. 

$12,144 
2,242 

197 
6,293 
2,305 
343 
4E8 
777 

37,555 
110,200 

102 
2,320 
' 738 
2,213 
4, "4 

281, Val 
101,850 -- 

* 191,060 bushcls. t 178,470 bushels. f 109,100 bushels. 6 132,380 bushels. 

Statistics of the jisheries by coztnties.-Two couiities in Pennsylvania on the 
Sasqnehanna River and seven on the Delaware River have conimercial lisheries. 
Tho foIIowing tables indicate the extent to which each of these was interested in 
the fishing industry in 1890, 1891, and 1502. 

The counties borderiiig 0x1 the Delnwase River, viz, Bucks, Delaware, Monroe, 
Philadelphia, and Pike, had rz fishing population in 1592 of 1,555, and those on the 
SusquehannccLaucaster and York-had 6%. Of the former number, 940 were in 
Philndelpliia County. Lancaster County had 471 and Bucks County 438 persons, all 
of whom mero shore fishermen. 

The capital invested in the fishing industry of the counties bordering on the 
Delaware Eiver was $963,570, of which $916,485 was credited to Pliiladelphia 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 Delan-arc River, incliiciing tlie selt-water fishing. 
by Philadelphia vessels, mas B7002,2GS pounds, having a value to the fishermen of 
$962,268, while the counties 011 tlie Susq~iebanua River took products to  the qunntity 
of 322,240 pounds, valued a t  $21?763. PIiiladelphia Couuty, with its extensive vessel 
fishery, easily talres first raulr among the counties of the State, the value of the output 
being $1'78,345, of which $139,405 represents oysters and sea bass. In the extent of 
the fisheries prosecuted within the 1imits.of the State, Bucks County occupies the first 
placo, with a catch valued at  $44,5S5. The shad is the preeminent fish in l'eniisyl- 
vauia, and in every fishing eouuty except l'liiladelphis is more valuable than  all other 

......I.. .... .......... ...... 
. ....... 

Totnl ......... 

1802. 1890. 1891. 1892 1800. 1801 1892. 1890. 1R91. 1882. ~ l - - l - / ~ l - l ~ / - i - l - I -  
4:18 .................................... 444 
I80 ..................................... 188 
471 .................................... 458 
21 ..................................... 21 

........ -- - 

449 j 438 
184 180 

108 j 104 -- 
2,278 2,220 

Statenleiit by counties of Ike Vessels, bonlS, nppavatlrs, shove p ' o p e r t y ,  artd casW cupital eniptoyed iit the 
jkherics of Peniisyli:artia. 

_- -- 
lhlan7nre. 1311clts. 

Designation. 1891. 1892. 1893. 

Boats ............................ 
AppRrnLlls : 

Seines ......................... 
Gill not8 ....................... 
Bykouot!, ..................... 
L~IICS .......................... ...... ...... ...... 

Shore prol~orty mid rtccessorios 2,500 ...... 2,505 ...... ..... ..... 
Total ...... ...... ..... ..... 

L.mcmtol: Nonroo and Piko. I 
Designation. 

Boats I ............................ 
Aqparatus : ......................... 

F'ykoliotB ..................... beincs 

Mirror not6 120 
.............................. ..................................... .................... Lj*lefj.. 

Shore propert!: aud accosaories.. 

Total ....................... ...... ...... ..... ..... ..... 
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Statement by couiities of the vessels, boats, appai.atiis, shoi*e property, and cash ca1)ilal em1iloyed iii the 
j?ahei*ics of Peiiiisy7uai~ia-Contiuue~. 

rosscls fishing ................................................... 
lorinage..  ...................................................... 
Outfit . .  ................................................................. 

Vessel8 t,rniisporting ............................................. 
Tonnago ........................................................ 

Boats .............................................................. 
A paratus-vessel fivlierieH: 

!&edges ........................................................ 
Lines ................................................................. 

Apparatus-shorn fisliericv : 
Seines .......................................................... 
Gill nets. ....................................................... 
Fykonettl ...................................................... 
Lines 

I .  

Outfit.  ..................................................... .....I.. 

I l'liiladelpliia. I Pork. I 

51 $93,050 
1,270 ......... 

19.895 
2 3, ooo 

20 ......... 
...... 120 

837 31,040 

I88 5,075 
:. 176 

151 19,130 
219 22,320 

2,583 8,384 
412 

Designation. 1 1890. 1 1891. 1 1892. I 1890. 1 1891. 1 1892. 1 

Species. 

Alewives ............ 
Black base .......... 
Ca ) ........... 
Ca&&-::- ........... 
Eels ................. 
l'oroh,white ......... 

V y s e l s  fishing ................. 51 
lonilage. ................ ......I 1,270 
Outtit .......................... 

T ~ A Y  transportiug ........... -1.. . .5 
lonnnge. ...................... 20 
Outfit ................................ 

Boats ............................ 114 
Apparatus--vessel fisheries : 

Lines.  ............................... 
Appnratus-shore fisliaries , 

Seiues ......................... 12 
Gill nets ....................... 53 
P v k e  nets ..................... 2.050 

Dredges ....................... 188 

_-__--__. - 
Bucks. Dolawarc. 

1890. 1891. 1890. 1891. 180'. 
.____- ___ _____ ---- ~ 

Pounds. I'ouncla. I ~ a l u e .  pounds. ~ d u o .  , ~'ounc~s. 'value. ~'ouuds. Value. 
--_________ -__ -___.___ __ 

1,934,500 $9,072 1,808,275 $0,047 1,559,575 $7,800 350,000 $3,325 300,000 $3,500 337,640 $3,350 

15,075 1,057 15,135 1,044 15,300 1,002 4,500 225 5,000 250 5,200 200 
8,025 600 7,225 500 7,190 502 900 50 1,000 65 1,000 50 

4,815 501 5,385 618 6,035 039 ................... 
.................... 275 1 22 300 24 205 21 

2,210 141 2,225 135 2,300 133 ................................................ 

$03,650 

19,895 

120 
9,410 

5,075 
170 

4,000 
4,770 
3.485 

........ 
3,000 ........ 

Minor ne ts  ...... 
Shore property dud accessories 435,000 
Cash capital . .  295,000 -- 

Total ..................... . I .  1.. . . I  875,381 

47 
1,194 

2 
26 

110 

104 

...... 

...... 

...... 

........... . 
...... ......... ............ 

$84,000 I 1  ~ 37 $68,125 
_../ 957 I 

19,410 ...... j 10,835 ..... 
2 , R Z  3,360 ..... ........ ..... 

110 ...... 1 130 

5.036'  182 4,025 

9,20Oi 107 1 S19i0 

......... 31: 1:. .................... ............. ............. 

2 0 d . -  .... 1 130 ..... 

;; 1 3.980' 11 3,980 1 14 ' 780' 15 830 15 840 

2.020 3.444 / 2 ,00 l  1 3.504, 16 I 95 1 5 !  001 191 114 
4,5':0/ 48 4,320 ..... 1 ........ ' ......................... 

....... .... 
..... ..... ..... ...... 445,300 390 430 ...... 303,750 ..... - 

...... 882,800 I._._. . ~ 910,485 ..... 2,815 /. .... ... 2,904 

Total  for State. 

Designation 1899. 

No. 1 va1no. 

1891. 

KO. 

47 
1,194 

2 
20 

837 

104 

...... 

...... 

...... 
151 
209 

2,534 
...... 

170 ...... 

....... 

V21lue. 

$84,900 

10.410 
2,875 

110 
30,052 

5,035 
200 

19, 405 
21,450 
5,264 

427 
494 

450,1112 
303,750 

........ 

........ 

944,140 

18D2. I 
___ 
NO. 

37 
957 

3 
33 

817 

132 

..... 

...... 

...... 
141 
205 

2,532 

I08 
...... 
...... ...... 
...... 

-- 
Value. 

$08,125 

10,835 
3,350 

130 

......... 

......... 
29,535 

4,025 
156 

18,750 
21,200 
5,219 

398 
488 

495,420 
812,400 

970,011 
-- 
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&atenLent by counties and a p c i e s  of tho pvoducta oj* ihe$s/Wries of PeriisllIvaiiia-Continued. 

- .- 
Alewives ............. 
Black bass ........... 
Cllr ................. 
&ls ................. 
perolr, white ......... 
Peroh, y o l l o ~ .  ....... 
pike. .  ............... 
Shad.. ............... 
Strawberry bnss.. .... 
Stri  ed bass ......... 
Oficr flsb.. .......... 

cat8 yll .............. 

sncRers ............. 

I Lnuenster. I Monroe and Pike. 

-__ 

1!,0?5 
2,250 
3,019 

10,103 

0.375 

130,235 

0,750 
5,575 
13,000 

3,375 

............................................... 99,000 $537 09,500 $542 Di,800 $534 
$1,103 12,375 $1,236 10,982 $1,000 780 76 1,000 100 1,040 104 

112 2,025 131 2.537 127 ............................................. 
130 3,375 108 2,800 133 7,117 48i 10,333 020 9,050 547 
550 10,350 573 10,315 507 .............................................. ............................................... 1,858 111 1595 90 1,470 85 
319 5,850 202 0,420 132 2,8U0 108 2:700 102 2490 138 

0,303 95,529 0,823 120,484 8,007 70,637 3,019 72,920 3,040 S.l,700 3,701 ............................... 9j9 ................ 750 70 880 80 1,050 102 
8i8 10,050 9,020 809 990 99 955 05 1,175 117 
140 5,025 125 1 5,710 142 ............................................... 
627 11,850 521, 12,190 594 2,250 112 2,100 105 2,480 124 

500 3,000 450 3,450 524 1,021) IO? 075 07 i,o2i io3 

--- --- - 

Speoies. 

___I_ __ 

Species. 1 1890. 1 1891. 1 1892. 1 1 8 ~ 0 .  1 1891. 1 1892. 

1891. i 
Pouuds. Valor. ' Pounds: Bnl11e. - ____ i- ___ 

1890. 
__ - .... 

I 

I Total forStato. 

Alowivo fl  ............................................. 2,447,500 
Black bnss ........................ ............................. .......................... 
E& .............................. 
perch, white. ..................... .............. 7,OFB 
porch, yello\v. .................... ............. 13,100 
Pjl'e.. ................................................ 5,520 
soli bass.. ............................................ 802,000 
Shad.. ................................................ 3,898,651 
Straiyberry bass.. .................................... 750 
St,ripcd baas .......................................... 22,805 
jt11rycon. ............................................. BR, 050 

Other fish.. ........................................... 85,8?6 
Oysturs. .............................................. 1,249,290 

Snckors ............................................... 48,105 

$13.804 2,3;3?, 775 $13 449 
2,100 22,885 21308 

180 3,800 1!Jo 
0,BDO 132,408 ti,?T3 
3,258 40.050 2,174 

4U2 0. 020 34 1 
705 12,025 O i l  
i77 4,975 097 

28,000 947,500 33,805 
131,2?0 !?,092,801 128,274 

70 R80 80 
2,233 24,615 2,400 

810 62,700 040 

4, XI9 83,350 4, 150 
131,450 1,183,700 12.{, #?(I 

2,30!) 42,5511 2,]l[i 

1802. 

--'--.----_ 
Total ........................................... 7,840,200 1 328,109 ' ,7,583,057 

I I 8 2 ,  U2l 
---- 

0,321,608 284,031 

2,059,015 
21,713 
3,784 

134, 050 
44,085 
0, I i O  

12,808 
5,481 . 

001,501 
1, 090, 482 

1,050 
29,353 
00, 180 
43,570 
81.414 

wti. 000 

* 178,470 bll8hClS. t 109,100 bnshels. : 192,380 bushClS. 

The products q c c ( j i c J  by npparattu of capture.--In the vessel fisheries of this 
State carried 011 from Philadelpliia only sea bass and oysters mere taken in 1892, the 
apparatus used being lilies aud dredges, respectively. The o&tch of sea bass was 
001,5F4 pounds, valued a t  $37,555, aud the oyster production mas 138,330 bushels, 
worth $101,850. The results of the vessel fisheries in 1890, 1S91, and 1893 are given. 

$12,144 
2,2.1:! 

197 
0, 293 
2,305 

343 
4F8 
77! 37,555 

110,200 
102 

2,320 
728 

2,213 
4,294 

101- 850 
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. The shore fisheries yieldecl 4,496,284 pouncls of fish, with a value of' $144,626, of 
which seines took 3,104,386 pouuds,valued at $82,913; gill nets 1,118,140 pounds, valued 
at $45,741; fyke nets 158,SGO pounds, valued a t  $7,152; lines 75,319 pounds, valued :It 
$6,094, aud dip nets 39,579 pounds, valued at $3,72G. Seiues are the most important 
meam of capture in Bucks, Lancastcr, Philncielphia, Pike, and York counties, while in 
Delaware Oounty gill nets are the priucipal apparatus. Detailed figures showing tlrs 
yield of each apparatus in each county are given in the table. 

Statentent by apparatlta and upectes of t l tsp~odt tc ls  of the vesselJalteries of Pennsyleania. 

Seines : 
Alewives. 
Black bnss.. 
Catfi~li 
Perch,white 
Perch, yellow 
Pike. 
Sllad ............... 
Striiwborry bass 
Striped base 
Otherflsh .......... 

Lines: ......... ........ 
Sea bass ........................ 

.................................. 1 ................... 90,000 $537 99,500 $542 97,800 $534 ............................... .I 1: :. .................. 780 78 1,000 100 1,040 104 ........................................................... 7,117 487 10,333 020 9.050 547 ....................................................... 1,858 111 1,5115 90 1,470 85 ...................................................... 2,800 1GH 2,700 IF2 2,490 138 ....................................................... 1 ....... 1,020 102 075 97 1,025 103 
94,054 $6,701 71,435'$j,l02 1 89.859 $0,410 70,037 3,619 72,U20 3,646 73,700 3,701 ............................ 1 :: ..................... 750 70 880 80 1,050 102 

..................................................... 990 99 055 95 1,175 117 
0,500 480 9,100 403 8,990 450 2,250 112 . 2,100 105 2,480 121 ----I- --__I- - -------- 

Total ....................... 812,100 1 20,000 I 950,500 34,185 001,504 37, 555 __- -- ___ ___ -- ____ -_ _-- _- __- -- 
Dredges : 

Oysters.. ....................... ' 1,249,280 131,450 , t 1,183,700 124,420 ; 926,600 101,859 
--I -. __ - -- - 

Grand total.. ............... 
~~~~ 

178,470 bushels. t 109,100 bushels. : 132,380 bushels. 

Statement by  coutatiea, apparatu a/ aiitl specica of the y ie ld  of the sl~oi*eJaliei*ies of Pennsylcania. 

Blrlclc bass.. ....... 
Cnttiah ............ 

Lines: 

Eels. .............. 
Perch, yellow.. ~ -. . 
Pike. .............. 
Striped bass ....... 
Other fish ......... 

11,625 
3,019 
5,138 
0,375 
3,375 
9,750 
1,800 

1,163 
130 
255 
319 
500 
878 

72 

12,375 
8,375 
5,325 
5,850 
8,000 
10,050 
1,950 

1,238 

260 

10,982 1,090 ................................................ 
2,800 132 ................................................ 
5,140 257 ................................................ 
11,420 132 ................................................ 
3,456 524 ................................................ I ......... /.... ................................... ................................................. 

Total ....... 
Grand total .... 
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Apparatus anit 
spooios. 

Bucks. 

1890. 1 1691. 
__*__ 

$7,775 140,000 $975 144,000 

392,408 22,907 50,000 2,200 50,350 

1125  121 ............................................... 
$050 338 ......... .......I......... 
1,075 108 ................ 1 
0,400 481 ................................................ 

t Ira netfl: 1 r%lowives.. ....... .I 
13lnolc bas%. ....... 

$1,025 124,000 $910 

2,250 40,900 2,085 
...................... 

............................... 

......... Seines: . 
AlemiTOs. 
Blnclc bass.. ....... 
Shad.. ............. 
stripcdbn.38 ....... 
Soclmrs ........... 
Othorfish .......... 

Total.. ........ 

............ 

Gill nets: 
Alomives 
Shad ............... 
Sturgeon 
Otherfish .......... 

Total  .......... 

- -- 

.................................. 
144,800 0,889 142,000 .................................. 

8.300 410 7,800 

153,100 7,308 140,800 
-- - --- 
__- ___-,-=I----=. 

--- -- -- 1 Totni .......... j 35,300 A 080 35.195 ,==_I..!_= 

5,000 
000 

Car ). .............. 275 
Cnthsli ............ 5,050 
EQlS .............. 8,200 
porch, white ....... 2,210 
Porch, yollow ...... 1,800 
Simd.. ............. 380 
Stri ed bass.. ..... 775 
SuoRera ........... 12.100 
Other tlsh.. ........ 2,050 

Liiicu : 
I $ ~ ~ ~ A ~  ~ N W . .  ...... 

Striped bass ....... 
Othei tis11 .......... 

............. 
Eels ............... 4.825 4.125 

. 

/===j_--=j=== I Grand tota1..12,087,770 51,052 2,5(17,485 

25 
52 
21 

327 
I66 
138 
108 
24 
57 

897 
112 

' duo  

................................................ ......................................... ......, ................................................. 
4,500 225 6,000 250 5,200 260 

900 50 1,000 55 1,000 50 ................................................ 
................................................ ................................................ 
................................................ ................................................. ............................... .I_ ............... 

9,031 

308 
93 

19,205 
1\17 
497 

2,454 

L1.710 
- 
-. ~ 

..... 
0,0111 

300 

7,071 

2G 
08 
24 

352 
218 
135 
122 
25 
90 

811 
142 

..... 
_. 

- __ 

01 
22 

390 
223 
141 
114 
10 
77 

852 
154 

2.G19 

457 
383 

600 
168 

-. - 

288 

075 
300 

5.025 
3,100 
2.T25 
2,125 

475 
050 

12,750 
2,475 

1,781 

82,587 
.__. -. 

- __ 

33,010' 1,077 1 5,400 1 2751 0,000 I 305 1 0,200 ~ - -  
3,985 406 '  ............................................... i----- 
5,075 a97 ............................... 1:- 
4,035 483 ...... :., ....................................... 4,515 310 ................................................ 
2.525 151 Ir------- ................................................ l l l  

--- 

I I -. I - =  
I l'hilndolphia. 

310 

.............. 

Dulnwaro. 

1801. 1 13gF-l  

Pounds. /Value.'Pouiids. I Value. 
I-- 

: 

----___..I .---- 
Totnl .......... 1,022,800 37,870 853,100 37,515 520,500 25,900 76,000 4,723 107,024 0.0541 113,384 7,252 ___- -- ___ I__ -- -- __ -- -- -- === == === _- 

................................ .............. __--- --___- ~ -_-. L_ ---- -_-_-.-_-- -- 
Gill nets : 

Byke nota: 

Shad ............ 305,375 11,778 260,750 10,327 170,550 8,720 1 
Cnthsh ............. 70 000 3,040 72,000 2,880 81,200 3,240 
Car, ............................................................... 910 40 1 875 44.1 082 49 .............................................. 
gels ............... Z O : O ~ ~  I 000 19,000 855 ~2,000 990 1,120 70 I 1,075 04 1,280 74 
Suokors.. .................. .(. ............... ,.: ..................... 1,980 40 I 1,075 42 2,160 53 

-______ __.___ .--/---I.- -- _I ----- -- 

...................................... ........................ 4,404 1 279, 4,030 

,..... .................. 1 5,084 1 316 1 b,401 

___-____- - --- _______ __ ----- - 
Total .......... 90,000/ 3,040 01,000 9,735 103,200 4,230 4,010 lG2I 3,025 1501 4,422 170 ____ ___ _____ ___ ___ __- - -== 
.............................................................. . 

___ - ___- I__- -- -- -- -- 
Di 1 iiets : 
&Is 020 37 525 
Shad.. 

................................... Total  1 

............... ?l0,000 2,350 222,000 2,475 213,040 2,440 
133,800 0,153 r17,500 28,060 085,300 27,440 522.970 27,250 ............... I I 58.050 1 8101 52.700i 040 1 00,1801 728 1 ......... ....... 

4,800 
525 
265 

' 4,575 
2,075 
2,300 
1,700 

13,300 
2,425 

.... ........ .... 
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Statement by counties, apparatus, and species of the yield of the 8ho?'CfS8el.k8 of Peniis~laania-Cont'd. 

$412 
5B 
8%) 
98 

150 
319 
20 

Pork. Philailelphia. i 
1 1800. 1 1892 Appnrntus and 

species, 1 1800. 1 1891. 1 
4,086 $403 
1,240 G2 
1,720 87 
1,698 00 
1,000 150 
3,072 366 

740 31 

................ 
Striped bass .. ..._.' 

.............................. ...................................... 3,250 292 
Other5sh .......... 1:::::::::: __ .__ . I  .................................. 600 24 

29 
61 

180 
3,661 
1,450 

141 
112 
10 
77 

1,03R 
154 

5,075 
075 

3,800 
93,025 
27.400 
2,225 
2,125 

475 
070 

10,450 
2,476 

sip nets : 
belfl ................................................ 
Shad. ............................................... 
Othcr fish.. ........................................ 

Total ........................................... 
h e 8  : 
Black bass. ......................................... 
Cntfisli ............................................. 
Eels 
Perch, yellow.. ..................................... 
Pika ................................................. 
Striped babe ........................................ 
Other fish. 

Total ........................................... 
Grand total.. .................................. 

............................................... 

.......................................... 

- 

2,105 
40,045 
1,500 

43,740 -- -- 
19,150' 
0,225 

11,080 
8,500 
4.500 

10.075 

74,430 

5,787,810 

4,700 

-- -- 

Valuc. Pounds. Value. 

4,125 
1,125 
1 775 
1:050 

3,560 
050 

1,oco 

-I-- ----- - 
Totni ......... . ~ ~ ~ - - ~  !. ....... .I. ..... .I.. .... ...I.. .... .I 13.008 1 1,109 1 14,175 

-_______.__________ __---- __ -. _ _ _ _  __ _ _ - -  
Grand .................. $53,58811,204,850 $51,577 ....... $38,040 00,752 6,310 ....... 

-__ 
I Total for the State. 

1,150 1 14,150 1 1,189 

8,294 137,066 8,973 
I 

I Apparatus and species. 1800. I 1801. 18 

Valuo. Pounds. -- Value. Vnliie. 

$0,079 
225 

1,875 
205 
138 
103 

65,524 
102 
515 

3,390 

82,913 

2,440 
42,143 

728 
430 

I, 121 

-- -- 

Seines : 
Alewives .............. .., .......................... 2,225,000 
Black bass.. ......................................... 1,375 
CaLfish .............................................. 37,342 

$10,948 
103 

LOG 
162 
07 

' 81,772 
80 

512 
1,137 
3,327 

1,754 

1,.840, 675 
2,105 

r3, 900 
3,870 
2,490 
I, 025 

1,124,137 
1,050 
5,450 

22,400 
67,324 

Perch, white.. ...................................... 4,858 
Perch, yellow ....................................... 2,800 
P ike  ................................................ 1,020 
Shad.. .............................................. 1, GOO, 451 

Striped bass ........................................ 5,415 
Suckers.. ........................................... 28.450 
Other fish.. ......................................... 08,075 

Strawberry bass .................................... 750 

~~~ __I-- 
101,320 1 3, S17,217 

2.350 222,000 
46. 727 1,088,050 

810 52.700 
419 I 7,800 

100.208 

2,475 
44,448 

040 
380 

__ - -. 3,104,380 Totnl ........................................... 4,007.030 

213,040 

60, 180 
8,200 

E J G , ~  

Gill nets : 
Alewives ........................................... 210,000 
Shad. ............................................... I. 1115, ti75 
Sturgcon ........................................... 58.650 
Other flsh. .......................................... 8, 300 

Total..  ....... .......................... .......I 1,450,625 -- 
_--- 
50,i30ti 1 1,370,550 __-_ 

I-- 
_- 1,118,140 -__ 45,541 

25 
52 

197 
3.827 
1,490 

13R 
108 
24 
57 

142 

-I -__ 

1,002 

7,162 
-- 
-- 

155 
2,50D 

62 

2,726 

1,965 
591 
000 
222 
874 

1,118 
204 

6,094 

144,620 

-- - .- 

-- -- 

47, 0x3 

26 
08 

109 
3,482 
1,386 

135 
122 
25 
06 

978 
142 

6,650 

145 
2,020 

40 

-- 

_- 

5, GOO 
GOO 

3,435 
86,150 
28,070 
2,210 
1,860 

380 
I55 

19,055 
2,660 

Fyke nets : 
Alewives ........................................... 
Black bass ........................................ 
Ca ................................................. 
cat sh ............................................ 
Eel8 ......................... % .  ..................... 
Perch, white. ...................................... 
Perch, yellow.. ............. :. ...................... 
Shad. ............................................... 
Striped bnsa ........................................ 
Suckers ............................................. 
Other5sh .......................................... 

4,800 
525 

3,784 
90, 075 
30,130 
2, a00 
1,700 

470 
575 

21,170 
2.425 

Total ................................. ..........I 151,085 -- _ _  0,022 _- ___ 
131 

2,821 
75 

2,325 
20,030 

800 

2,580 
35,740 
1,250 

2,214 

2,107 
607 
043 
390 
000 

1,778 
267 

0,382 

163,416 

-- 

-- 
-- - -- 

1,080 
540 
677 
425 
675 

1,610 
240 

20.310 
n. noo 

10,053 
9,775 

11,355 
8,118 
4,450 

17,321 
5.215 

6, 102 1 76,810 75,319 -- -- 
4,406,284 



FISHERIES OF THE MIDDL-E ATLANTIC STATES. 

FISHERIES O F  DELAWARE. 

How engngod. 

In vessel fialieries ................................ 
I n  shoro fisheries ................................ 
On transporting vessels ......................... 
On shore, in fnotories, eto.. ...................... 

Total ...................................... 

,399 

1889. 1800. 1891. 1602. 
-- ~ _ _ _ _ _  .~ 

103 103 103 107 
1, ad5 1, 009 I, 053 1, tiD2 

25 41 43 40 
380 300 481 404 

2,153 ?,i70 1 2,230 2,939 
__-_---- 

Importance und general aspects of the  industvy.-The fisheries of this S ~ t e  are the 
least extensive in the Middle Atlantic region, although, in proportion to the length of 
shore line, the industry is of cousiderable importance and is surpassed in vdiie by 
that of Pennsylvania by only a few thousand dollars. The rank of Delaware as a, 
fishing State is 21. 

Delaware has a froiitnge on the ocean, on Delaware Bay and River, and also lins 
a river of some size, the Nauticoke, tributary to  Chesapeake Bay. Fishing is carried 
on along the ocean shore of the State, in Delarrare Bay, and in the rivers znentioned, 
but is most extensive in Delawaro Bay. The proximity of Wilmington, Philadelphia, 
arid Baltimore affords a good market for the fishery products takeii. 

The oyster fishery is usually of greater iiuportauco than auy other braiich, 
although at times the shad fishery has beeoiiie the iiiost valuable. The taking of ale- 
wives, eels, perch, squeteague, striped bass, sturgeon, aiid crabs is also comparatively 
extensive. In the extent of its sturgeou fishery Delaware iiot only surpasses the 
other States of this section, but takes first rank among the coast States of the coniitry. 
It is also noticeable as being the southernmost State in  which lobster fishing is car- 
ried on. 

C'o~zdensed statisticul statentent.-General statistics of the fisheries of Delaware iu 

Of the total fishing poplation in 1892, 153 persons were in the vessel fisheries, 
1,692 in the shore fisheries, and 494 iu  meahaden factories aud oyster houses. A 
sliglit anuual increase in all classes of fishery employes is indicated by the returns. 

The $218,144 invested in the fishing industry of Delaware in 1892 9onsisted of 
$42,640 in vessels and their outfits, $29,754 in boats, $50,050 in appamtus of capture, 
and $95,SO0 in shore property and cash capital. During the four yeartrs covered by the 
inquiry, the variation in the aggregate investment and in the individual. items was 
slight. Comparing 1892 vith 1889, there was a small increase in the number of ves. 
sels, gill nets, pound nets, aud eel pots, aiid a decrease in the number of bo&, seines, 
fyke nets, and lobster pots. 

The value of the products in 1892 was less than in any of the three previous 
years, owing to B diminished catch of shad, squeteague, sturgeon, and perch. Tho 
somewhtct larger yield of eels, striped bass, crabs, and oysters was not suflicient to 
overconie the reduction in the other species. The fisherics resulted in the following 
returus to the fishermen : 1883, $256:980; 1890, $267,346; 1891, $255,423; 1892, 
$250,853. 

1890,1891, nnd 1892 are given in the three tables which fdlow. 
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Ve(rsels, boats, apparatus, shore property, and cash caqital e n ~ ~ l o y e d  in the jisheries of Delaware. 

Species. 

Alewives ...................... 
CatfiHll ........................ 
Croakers and spota ............ 
1)rum .......................... 
Eels .................... :... ... 
Floiinilers ..................... 
JCiug5sh. ...................... 
Menliaden ..................... 

. Proditcts of tltc jisheries of Uelutclre. 

Pounds. .- 
843,700 
75. 200 
ti8, 200 
32,000 

249,900 
5,400 
2,000 

01,000 

I 1880. 
__- 
Value. 

$12,412 
4,074 
2,280 

380 
8,907 

ias 
48 

420 
1,125 

16,130 
1,548 

04, ODD 
17,524 
12,758 
30,448 

501 
320 
16i 

4,713 
047 
410 

70, 134 
2,094 
2,190 
1,200 

___ 
Pounds. -- 

848,800 
72,695 
30,190 
81,020 

269,120 
5,120 

240 
65,500 
40, 300 

211,415 
25,840 

1, 114 360 
837,510 
115,042 

1,051,500 
8,930 
8,300 
4,140 

115,475 
1,049,200 

5, 600 
1,227,324 

21,240 
11, GJL) 
10,000 

Value. Pounds. 
-- 

8!3,760 
13,800 
42,460 
30,000 

223,500 
5,000 

DO0 
67,000 
38, Do0 

255,855 
24,950 

1,500,196 
1,164,730 

94,010 
1,304,800 

11,050 
8,000 
4,380 

86,250 
740,000 

8,200 
1,097,040 

21,020 
ii,9n8 
in, 000 

$12,515 
4,281 
3,470 

400 
0,895 

162 
100 
385 

1,141 
16,563 
1,511 

64,003 

14,750 
20, 730 

505 
200 
805 

G, 040 
700 
480 

G4.071 
1,001 
2,820 
1,540 

256,980 

20,502 

-- 
_-__ 

Striped bass ................... 
Sturgeon ...................... 
Suckers. ....................... 
1autog ........................ 
Other fisli ..................... 
Crabs, soft. .................... 
C r r h ,  hormshoe .............. 
Lobsters. ...................... 
Oysters.. ...................... 
C.$~%llo~ or hard clams ........ 
Turtles ........................ 

Total .................... 

I *  

1erraGns ..................... 

1600. 

109, 610 
1,327,300 

10,800 
5, 000 

I G ,  300 
124,125 
800,000 

0, GO0 
1,034,250 

19,840 
1 G  025 
22,000 

9,859,103 
-- 

Pouncls. 

Products. 

827,050 
75,800 
66,900 
34,000 

22G, 100 
5,300 
1,600 

58,000 
36,400 

251,750 
24,460 

1,797,216 
3,102,000 

i o 7 , m  
1,301,600 

5,000 
10, 250 

20,700 
108,375 
760,000 

7,200 
1,179,500 

21, GO0 
14,800 
21,000 -- 

Quantity. 

1889. 1 1890. 1 1891. 1 18D3. 
_-_______- 

10,053,823 

Crabs, soft ........................................ 372,375 
Crabs, horseshoe .................................... .do .... 
Oyaters ........................................... 147,760 

?errapius ......................................... 8,013 

400.000 

.............................. 2,480 Quahogs or hard clams 

Vnluc. 

325,125 258,750 I 346,426 
380,000 370,000 528,600 
1G8,6OO 156,720 175,332 

7,400 5,994 5,819 
2,700 1 2,740 I 2,055 

$12,008 
4.2Gl 
2,995 

425 
0,124 
178 
80 

370 
1,116 

10,2U4 
1,530 

60, 812 
19,845 
14? 432 
20,350 

50D 
200 

5,070 
665 
3G0 

73, 005 ?, 067 
2,740 
1,470 

889 

207,346 

1802. 

gumber. 

26 
313 

17 
25B 

008 

104 

199 
1,603 

27 
540 

9 
167 

1,870 
21 

195 
202 

........ 

........ 

........ 

........ ........ 

........ 

Value. 

$21,175 

3,630 
15,580 

.......... 

.......... 
2,155 

29,754 

2,195 

10,083 
34, 373 

455 
1,220 

48 
a4 

R27 
R:l _ _  
20 

100 
592 

48,300 
47,500 

218,144 

1891. ' 1 1808. 

7,007, 640 1 255,423 1 7,194,688 

Value. 

$11,585 
4,010 
1,011 

3R3 
10,635 

172 
12 

405 
1,204 

14,019 
1, G O 1  

GO, 255 
10,364 
15,442 
24,510 

$42 
632 
148 

0,878 
918 
285 

73,863 
2,035 
2, YdG 
1,295 

250,853 

The following figures represeut the number of bushels of certain products given 
in pounds in the foregoing titble: 
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Statistics by counties.-The three counties of Delavare Rae all interested iu the 
fisheries. Nemcastle County borders on the Delaware liiver, Kent County partly on 
the river and partly on Delaware Bay, and Sussex Couuty on the bay and ocean, as 
well as having an outlet to Chesapeake Ba,y through tho Nanticoke River. The 
extent of the fisheries in each county is shown in the follon~ing tables. 

Sussex County has the largest fishing population aiid the lllost invested capital, 
but the value of tlie fisheries of Kent Couiity is greatest. The vessel fishing is prnc- 
tically coufined 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 cntch of squeteague. 
Newcastle Couiity ranks second in the vdue  of the yield. It leads the others iii the 
output of sliacl and sturgeon. In Sussex County tlie catch of alewives, eels, aiid 
crabs is larger tlian elsewhere. This county also has, a t  Lemes aud Seaford, respsc- 
tively, important fwtories for the ntilization of menhaden and oysters. 
Statenbent by cotiaties of tke vessels, boats, apparatcis, shore proyeriy,  a i d  cash ccpital eniployed i i b  the j sh -  

D-re(lgey .................. .I.. ............................ 
Seille6 ................... l...i& 1 5,580 1 '  138 /.-5,503 
Gillnets ................. 1,145 5,352 1,137 5,443 

Pyke riots. .............. 57 208 ki 1 202 
&et nets ............................................................. 
Crnb nets ................ 143 I 76 1 122 I 0 1  
Bolpots ................. 1,000 040 1,815 094 
Lobster nots ............. 40 i 100 I 40 100 

po I,]) d ]lets atldweirs. ... 19 I 180 155 

erica of De1azccit.e. 
- 

hTowonstle. Kent. 

Designation. l- 1800. 1 1891. I 1602. 1 1800. 1 1801. I 1892. 

..:. . 100 
1H5 5,378 200 

1,147 5,453 1,587 
17 155 F2 
57 208 017 

12 
107 84 148 

1,712 003 1,785 
2 1  53 40 

-- 
............. ................. ........ ........ ........ ...... ........ 

275 ....... 155 ....... 115 ....... 3,280 ....... 3,255 ....... .... ................. ........ ........ .............. 
...................... 

A paratus: 
&redpea ................. 
Gillnots ................. 
poulld uots and weirs. 
I"ylrenets ................ 
Cast uets .................... ............. 
Liues ....... ........ ....... ...... ................... ........ 25 

Eel pots. 

Spears 
Oveter tongs.. 
ClamrnkeH 

Seirics ................... 

................. 

............... 

....... ...... ....... ....... ....... ....... ...... ....... 1,500 1 ....... 
I-/--* 

....... 2,500 

Total ....... ..... ....... 40,223 !. ..... .I 40,427 I.. ..... 
- _ _ _ _  

I Sussex. I Total. 

122 

40 

170 

110 

1,775 

1 ....... 
loa 

....... 
i 

Inlue. 

20,475 
__ 

...... 
3,515 ...... ...... ...... 
0,040 

2,110 
4,135 
4,775 

300 

48 

8 
15 

334 
15 

3,000 
2,000 

51 a 
...... 

01 107 
784 1,876 
100 21 
2 0 . .  ..... 
85 195 

412 122 
110 140 

44,400 ...... ~ - ~ -  

47,080 - __ 

,.... ... 44,8110 

./208, Os!! ...... 

Designation. I 1800. j 1891. 1 1602 I 1800. 1 1801. 1 1892. 

...... 

...... 

---- I No. I value. I No. I Value. / ~ ~ v u l u ~ . / n ~ o .  

7 
85 

124 
05 

100 
500 
384 

Vesmls fishing ................... ........I.... .. _/. ...... .I. .............. 25 
Tolniage.. ............................................. l i  ~. .... ._I.. ..... .i200.70 

....... 7 
170 85 
3 1  124 

120 05 .._._. . 87,000 ....... 32, BOO 
....... 102, 400 
-- - 

OutBt .................... .......I............... ............................. 

OutRt. .......................... 1, 800 ....... 1,000 ....... 2,080 ...... 
Vessels transporting ...... 14 $la, GO0 15 $12,750 I0 $16,100 15 

ToIiiiage. ................ 201.60 ....... .218.10 ........ 240.87 ........ 200. 78 

..................... 1 508 1 5,559 I 471 1 5,451 I 475!  5,524 I 072 

Lines ..................... 
0 .8I,OI. tong8 ............. Spears ................... ~***ig.l 
cjnm rakes .............. 120 ~ 

Shore property ................... ~ ?Q, 
Cash capit,al. .............. =i.!J!!, 

Iota1 ............... .I. ..... .w, r .  

i.**iij-l l$ i.*-iii 100 

1 z 1iio;gS 1 .YZ 

120 140 

....., . 35,800 ....... ....... 40,000 !. ..... 

2,070 
10,360 
33,424 

380 
1, 355 

48 
74 
771 
100 
31 
85 

424 
110 

15,000 
43, GOO- 
G((i77 --- 

Value 

21,176 

3,030 
15,580 

2,155 
20,754 

2,195 
10,083 
34,378 

455 
1,280 

48 
84 

827 
65 
20 

100 
482 
110 

48, !!0U 
47,500 
'16,144 

...... 

...... 

- 
I?. C. 13. 1804-20 
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Stateiitent by coiialiea of tlic Izuntber of persoils eiiip2oyed ill f k e j a ~ ~ e r i e a  of D c h J a r c .  

Kent. 

1 Totnl. On shore, in facto. 
ries, etc.  

Newcnatle. 
-~ 

In vease~  fis~i- In fislleries. OU. wansporting j uric.=,. , 1 ressels. 
Counties. __ 

Species. 1800. 1 1891. 1 1802. 1800. 1 1801. . 1 1882. 

Tnloe. 

$1,095 
1,411 

510 
240 
162 
185 

2,427 
237 

0,102 

4.4% 
3,380 

249 

i i ,o ia  

-- 
Pounds. 

40,540 
25,840 
6,100 

19,800 
38,200 

36,340 
4,000 

126,811 

.14,157 
173,810 

5.180 

-__ 

4,500 

6!4,640 

Alewives ......... 
Cntf3sh ........... 
Cronkers . . - -. . - -. 
Drum.. ........... 
Eels .............. 
Jlul le t  ............ 
Perch.. ........... 
Pike .............. 
Shnd.. ............ 

Poanc1s. 1 
1- 

42,200 
23,b00 
0,000 

26,000 
2,400 
5,000 

34.200 
4,000 

175,700 

I_-.....- - .... 
Totnl ....... l4,804,730 107,737 3,204,013 

- .. 
100,050 ),300,77(3 

470 
325 
141 
150 

2,317 
244 

10,110 
14 128 

8,000 
19,000 
2,700 
4,500 

35,020 

155,875 
881 200 

3,000 

135 
2,441 

247 
7,404 

11,570 
4,516 
2,557 

247 
65,133 

......... 
33.300 
4,750 

1,314,600 ......... 
33,050 

005,500 
2,4110 

30,100 

clams.. ......... 
p a b s  Iiorxeslioe.. 
lerrai~ins.. ....... 
Turt les  ........... 

2,560 
700,000 

5,000 
13,000 

Alewives ......... 
Catfish ........... 
Croakers . -. -. . ~. . 
Drnm.. ........... 

401,250 
18,300 
47,000 

8.000 

827,050 

56,000 
34 000 

226:100 
5,300 
1,600 

58,000 
36,400 

251,750 
24.460 

70i,218 
102,000 
t07,220 
.101,600 
10,250 
5,000 

20,700 
179,500 

7,200 

75,800 
$12,008 

2.005 
425 1 9,124 
178 
80 

370 
1,116 

16,264 
1,530 

66,812 
10,845 
14,432 
?0,350 

500 
200 
880 

73,605 
360 

4,261 
$5.23; 

t9o 
2,625 

100 
8,275 

178 
80 

370 
066 

11,437 
060 

13,508 
5,717 
5,654 

441,220 ' $5,277 
16,440 1 665 
34,460 1,701 
11,000 140 

206,800 8,000 
5,000 168 

000 48 
67,000 420 
34.400 900 

186C35 11 181) 
16:150 1 1:007 

178,296 11,367 
283,530 5,600 
27,400 1 4,200 

803,700 $12,412 
73,800 4,074 
42,460 2,280 
30,000 980 

223,500 8,067 
5,000 168 

ROU 4 8  
67,000 420 
38,000 1.125 

255,855 16,189 
24,Ll50 1,548 

,164'730 17'524 
94:010 12:758 

,304,800 30,448 
11,050 501 
8,000 320 
4380 164 

,0971040 70,134 

,500 106 64 ooo 

848,890 
72,605 
30,100 
31,020 

260,120 
5,120 

240 
65,500 
40,300 

2!,1,415 
-5,840 

'837'510 
1151042 

1,051,590 
8,930 
8,300 
4 140 

1,227:324 

1 I i o  aoo 

Eels ......... i.. .. 
Flounder8 ........ 
Men nden ....... 
hlnllet ............ 
U1n~6sli  .. :. ...... 

211,300 
5,300 
1,600 

58,000 
31.400 

21.600 
700,000 
108,375 
14,800 
21.000 ----_ 

2.007 
O(15 

5,070 
2,740 
1,470 

............... 
115,475 

0,860 
7,500 

6,878 
1,710 

400 

I 1890. 1801. -..---.-I-..-- 
I h n t  ............... 05 j . 90 
Xcmcnstle.. ........ ' 1  8 ;  4 
Sussex ................... 

Total. ........ I-- 103 1 103 

1802. 1800. 11801. ~ 1802. I 1800. 1 1801. 
/-I--,- __- 

1892. 

...... 
2 

44 

I 
103 450 462 400 ...... I ..... 

360 I 367 2 I 2 .... 1.1 1 831 ~ 835 1 30 ~ 41 

107 1,660 1,653 1 1,692 1 41 1 43 I I I .  
40 

Stateineiit Cy cozcnlie 8 aird epccies of ilie ~ll'odzrcla of Ilie jaliel'ies of Delaware. 

$1,048 3R3 000 1 $6016 370 000 I $6 040 345 520 I $4,008 
I,?'! [ 33:000 I 2:122 1 32:780 1 1:W8 i 20:060 1 1,820 

345 I. ....... .I ....... I.. ...... .I ...... .I. ........ I.-- ... 
248 I.. ...... .I ...... 

./. 
........ I .......I......... I ...... 

1,407 12,400 705 14,000 805 13,900 800 

304 4,600 304 

4,065 37,030 4,819 
27,068 877,680 21,053 

147 2,150 147 
1,300 7,350 940 

...................... 

266 I 2,400 
665, 740,000 

1,0801 1,088 
0101 10,000 

238 ........................ ..... ............. 
018 ............................................... 
426 ............................................... 
805 ............................................... 700 I 11,5UU 

Total. 

1801. 1 1802. 

susbox. 
____ 

Species. 1800. I 1891. 1802. 1800. 

/I'ounds. Value. Pounds. ,Vnlue. 
~ I I- 

'ounds. Tfllue. 'ounds. , Vnlue. Vnlue. 

I 
.182,830 $5,629 
17005 715 
3:1:090 ~ 1,566 
11,220 1 145 

217,020, 8,428 
5,120 172 

240 12 
65500' 405 
35:800 I 1,060 

141 875 I 0 004 
17,'240 ' 1:063 

145,826, 10,245 
102,870 I 4,783 
42,955 1 6,307 

11,585 
4,010 
1,011 

303 
10,635 

172 
12 

405 
1,204 

14,019 
1,004 

60,255 
16,304 
15,442 
24.510 

442 
332 
148 

73,883 
285 

2,035 
01 8 

0,878 
2,130 
1,205 

50,853 
-- 

Perch. ...... ......I 184;?50 
Pike .............. 15.710 
S I I ~  .............. 366;ois 
3queten TUB ....... 703,400 
Str ipedkoss  ...... 1 38.050 
Sturgeon. .................. 
Suckers. .......... 3,000 
Tanto!? ........... 5.000 

... ijo.l. ........ 
3.500 /"'% 

............... 
1.600 I 48 

200 8;000 a20 

5,5%1 880 81,200! 4,380 5,230 I64 
360 8.200 410 

....... 20;700 

...... ...I 7,200 

........ .I 102,900 

Quahogs or hnrd 
olnnik .......... .I 19.040 18,960 1 1,807 1,811 1 10,520 1 1,854 21,920 2,094 21,240 

740,000 647 1,049,200 
86,250 1 4,718 1 115,475 
11,088 2,190 11,638 
i ~ , 0 0 0  1,260 19,000 

Crsbs, horrreslioe.. ........ 
Crnba. soft.. ...... 108,375 
Terrapins.. ....... 0,800 

............... I ....... 
5,970 1 86,250 1 4,713 
1.660 10.000 . 1,740 

560 8.000, 580 Turt l is  .......... .I 8,000 

Total. ...... I-- 2,015,303 
I 

703,806 I Gi 
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The catch by appcwc&is.-The quantity and value of the products talien by each 
kind of apparatus id each county are indicated in the following tables relating to the  
years 1890, 1891, aud 1893. In the vessel fishery only oysters are taken, dredges 
being the apparatus euiployecl. The yield in 1893 was 52,GlO bushels, valued a t  
$40,491. I n  the shore aud boat fisheries, gill nets are of prime importance, taking 
more than half the firlh credited to the State and nearly haIf the money returns. 
Shad and sturgeoil are the prominent fish thus secured. Seines rank next to gill nets 
in the qusutity and value of the catch, squeteague being the most important fish 
obtained. All otber forms of apparatus-pound nets, fyke nets, cast nets, pots, &e.- 
take very smell quantities of fish. 

Designation. 

______-_ 
0) utors . 

Bent ................................. 

ieoi. I 1892. 18110. 
--__I__ 

57 300 ' $&?,580 57,150 $$2,350 51,500 W0,55 

--_I----______ ~ 

Sttctetnent by cozoclie8, apparatus, awl 8pccie8 of the yield of the alcore fi8h.erien of Delatuat*e. 
___- 

Kent. Xewcas ~ I O .  
- -_-__-I- 

1800. I 1891. I 1802. 1890. I 1891. I 1892. 

Soiuea: 
Blowires ....... 
CHttiSll .......... 
Croakers ........ 

13,000 $335 13,840 $350 13,360 

2,800 150 2,IiOO 210 2,600 
4,OUO 200 3,600 160 3,040 

Totnl.. ...... 
;ill net8: 

Ale wives ....... 
l&ttisll .......... 
Croakers. ....... 
Mullet .......... 
Perch ........... 
pike ............ 
Shnd ............ 
~ ( p e t e a y  . .:. . 
Stripad a88 ... 
sturguon ........ 
Suckers.. ....... 

. 2?,000 
.1,400 
0 200 
5:000 

12,950 
4,000 

113.400 
d,000 

14,270 
800 000 
1:000 1 -. 

085 
170 
320 
I50 
08ti 
244 

0,489 

100 

28,100 
3,500 
6,400 
4,500 

14.000 
3,000 

102,920 
3,GUO 

11,~100 
290,350 

1 800 _-I- 

720 

270 
135 

1,074 
237 

(1,015 

1,845 
8,380 

105 

in1 

-,- 

20,180 
3,7UO 
3,500 
4,500 
14 110 
4:000 

84,510 
3 000 

l3:475 
178,010 

2,000 

Total ........ 498,420 i 15,040 1 410,030 14,079 1 
'ound nets a n d  

332,885 - -_ ___ -_ --- I aeirs: 
Alewives ....... 1,200 
Catfish .......... 500 "% 3": ''% 
Perch.. ......... 700 G40 55 220 
Striped bn86 .,.. 2,000 300 1,750 205 520 -- -_-__-- 

Total ....... 4,400 433 1 3,700 877 1,840 --_ --_- - --- 
.......... 

Eels ............. 2400 144 2,700 162 3,200 
Peroh ........... 1:450 77 1,700 89 2,000 

2";: Sucker8 ......... 250 10 200 
Striped bnas .... 250 ad 240 I 3; 

$338 I83j 221,200 lP.200/ &?RO 7901 213,600 13,WUj $3,140 7.95) 103,000 12,SOUi $2,390 7451. 

135 \.........I.. ..... .I.. ....... I.. ..... .I.. ....... I. ....... 1. 
248 i ................................................... 

1,201 5,100 345 5,400 350 5,000 ...... 
.................................................. 

2,325 4,700 504 6.700 700 6,400 760 

1,500 102 1,400 88 1,400 
1,706 7,350 301 7,000 300 5,740 

110 2.100 105 1.800 130 1,800 130 

11,219 

685 102,400 
201 1 1,700 I 
210 .......... 
185 I. ......... 

1,085 25,300 
247 d 250 

5,788 1,307:250 
100 .......... 

1075 20 350 
$557 995:600 
120 aool 

l51,0?0 2,518 1 
2,060 111 ................ [! ................ 

25,800 2,018 I 
Y 200 210 

8&:992 42,206 

8 
15 ......... 
95 ...................... 

8 ................. ! ................. I... .............. --_I_-l-------- 
700 1 23,800 1 1,400 1 20,000 1 1,212 1 17,250 1 1,020 1 



404 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Staiement b!/ couaties, uppuraiva, aiitl species of tke yield 0.f the aliore $shevies of nelaruare-Continned. 

136.000 I 1,f82 
244 
048 

12 
355 
9G7 

4,455 
561 

0,580 
412 

1,340 

48 
24 

...... 

297 200 

40000 
1:GOO 

50,000 
02,GOO 
9G,450 
10 010 

1,017:470 
32 900 
48:070 

1,301,600 
4,900 
0,500 

~1:900 
314,100 
12 860 
10:300 

240 
65,500 
30,900 

105,880 
17,630 

014,229 
10,000 
51,895 

051,590 
3,950 

400 

4,685 
556 
858 

12 
355 

1,102 
7,588 
1,014 

54,574 
612 

6,901 
24,510 

185 
21 

weirs : 
Alon-ives ....... 
Cntflsh.. ........ 
Perch ........... 
Pike ............ 
S l i d  ............ 
Striped bas8 
Otherfleh ....... 

3,350 17 12,020 
4,200 210 2,940 
9,400 470 5,650 

550 83 500 
1,050 31 1,481 ............................. 

DO0 45 1,500 

12,030 
3,195 
5,015 

610 
1,419 

080 
1.170 

81 
154 
251 
37 
I1 

111 
57 

i h'ewcnstle. I 

I 
....................... ........ .......... 

10,809 $045 

. - I  I I 
Cnst nets: 

Pots :  

Spears : 

l Lines: I 

Catfish $500 9,000 $578 9,400 

..................... ....................... ............. Eels. ,.. !. 8,500 
Eels.. .......................................... 35,000 1,225 !. ......................... , ......................... 

___-I_ ~ --___I_ __ -- - _- -- ,_-- -- __ __- -- ___I- 

Catfish .......... 
Perch ........... .... ................. ......................... 

Total ....... 
Miscellaneous : 

Oysters ......... ............................................... 
Chins  .......... .......................................... ....... 

.......................... ...................... 

....... ................ ...... Total 

I Sussex. I 'Total. 

1892. 1 1890. 1891. 1892. I __  
'ouncls. Value 'ounda. Va1uc.l Pounds. 

315.800 $4,091 525,300 
4,600 185 23,500 

20,200 918 16,300 
11,220 

Mi 

34,000 
5,120 5,300 

10,000 8,000 

02,480 3,876 130,250 
0300 405 7,900 

45,'755 3,544 177,048 
174,410 4,229 3,037,000 
33,555 4,885 1 53,100 

3,400 103 8,800 

............... 5,100 ........ 1 ....... 8,500 -- - -- --- 
092,810 ]22,6G2 4,012,298 -__- _- -- ___- -..- 

Value. - 
$7,831 

1,325 
835 
425 
178 
40 

114 
8,095 

572 
9,030 

in,093 
7,209 

285 
425 

63,957 

4,720 
51 3 

2,100 
80 

3d0 
1,002 
7,008 

925 
57,710 

957 
0,550 

29,350 
205 
323 

__ 
-- -- 

-- 
11,833 -- -- 

47 
259 
533 
33 
31 

300 
45 

1,239 
-- 

Value. 'OUIIdH. Value. -1-1 
291,100 
7,300 

13,500 
8,000 
5,300 
8.000 
3,800 

iiz,ti5n 
0,400 

107,998 
057,000 
29.300 

I 
$3,716 288,200 

335 4,403 
G85 11,300 
100 11,000 
178 5 000 
40 8:000 

6,595 119,400 
470 0,400 

5 090 55 419 
4:373 252:GOO 
4.305 19.020 

114 3,800 

Seines : 
Alewives ....... 
CatOsh.. ........ 
Croakera.. ...... 
Drum ........... 
Blouuders ....... 
Menhaden ...... 
M11llet .......... 
Perch ........... 
l'ike ............ 
Shad ............ 
Sqiietea ne ..... 
Stlined Le,. .... 

$3,0X8 
170 
571 
140 
lG8 
40 

114 
0,097 

470 

4,078 
3,003 

3,753 

..... 

...... 

515,040 
21,000 
13,900 
30,000 

5,000 
8 000 akoo 

143,780 

114,900 

7,800 
115,374 

44,850 
5,200 

$7 178 
1:135 

380 
108 
40 

114 
8,220 

558 
7,140 

10,188 
6, 958 

200 

ai1 

...... Suckers.. ......... 
Otherf ish ....... ....... 

Total.. ...... 
........ 1 . . . . . . . . I  ---- 
071,633 44,018 -+I -- 23,492 __ - 

1,529 
259 

1,190 
48 

380 
870 

3,780 
507 

7,473 
598 

1,152 

105 
30 

...... 

029,244 -- --- 
335,100 

12.000 
28,500 

900 
59 000 
35:100 
93,615 
10,050 

382,330 
23,580 
45,070 

304 800 
5:650 

500 - 
ar3,425 -- -- 
13,020 
8,340 
0,290 

500 
1,491 
1,750 
1,500 

48,150 -- -- 
5,149 

551 
1,409 

48 
380 

1.011 
0,902 

900 
57,418 

7lJfJ 
0 152 

30:448 
227 
30 

.11,451 
- 
-- -- 

85 
108 
834 
30 
80 

265 
75 

1,037 
- 

100,800 
0.800 

34,400 
1.000 

50,000 
27,000 
58,200 
8,700 

100,820 
29,300 
8,350 

3,000 
0,500 

......... 

1,299 
250 

1,840 
80 
130 
8.52 

4,092 
463 

8,439 
849 

1,289 

90 
325 

....... 

141,000 
7,100 

23,100 
900 

69 000 

53,915 
9,550 

120,385 
19,930 
7,480 

3,500 
600 

ao:ooo 

......... 

;ill nota : 
Alewives ....... 
Croakers.. ...... 
Kin tish 
Merlljmde<:::::: 
Mullet .  ......... 
Perch - z  ......... 
Pike ............ 
tihad ............ 
S q u e t e a y  . :. .. 
Striped as8 ... 
Sturgeon.. ...... 
Suckers ......... 

. Other fiah ....... 

Catfish. ......... 

....... 
1,600 

400 

Total. ....... 538,130 1 20,198 477,080 -- -_ ---- - --- 
'ound nets and / I  

17,927 -_ - 
00 

130 
279 
30 
80 

15 

000 

...... 
- 

432,357 

11,030 

010 
1,419 

100 
1,170 

22,279 

8,095 
4,795 

-- _-I 
21,119 /762/ Total ....... I 19,450 1 800 j 24,101 

I 
27,891 
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&atentent by aoiinties, apparatus, and species of the yield of the shore fis?feries of Delaware-Continued. 

Fyke nets: 
catfish.. 
Eels 
I'erch ........... 
Sliriil_._ ......... 
Striped bass .... 
Suckers 
Other fish ....... 

........................ 2,000 $ion 

4,000 $280 7.470 433 
1,030 32 1,001 01 
400 GO :IO0 45 

4,800 04 1 2,380 59 

.............................................. 

........................................... 

2,800 

8,430 
025 
400 

2,570 

$1,284 
330 
502 
32 
103 
10 
04 

$140 21,400 .............. 0,300 
497 8,350 

50 1,050 
00 1,050 .............. 250 
07 4,800 

(--I -_--_------ - 
Total ....... 10,250 466 1 13,151 008 15,125 814 43,800 2,454 

_______I__ ___ - 
Cast nets: 

rots :  
catfish ......................... I ................................ 9,300 500 

Lobsters.. ...... 

---- ___ 
Eels.. ........... 

22,200 
6,200 
11,670 
1,001 
1,440 
200 

2,380 

$1,312 22.000 
337 0,300 
017 12,430 
01 0%5 
107 l,t130 

8 200 
50 2,570 

Total. I 

__ 

$1,292 
537 
707 
50 
172 

8 
07 

2,033 

500 

4,289 
285 

4,574 

6,000 

330 
30 
404 
223 
332 

1,YdO 

- 
-- -- 
-- -- 

- 
-_ 
___ -- 

-- 
-- 
33,372 
2,035 
018 

0,878 
2,130 
1,295 

40,634 

210,302 

- 
- -- - 

Lines: ' 

Catflub.. 
Peroli 
Squeten*ue ..__. 
Tuutop .......... 

Totnl ....... 
0 vtem ......... 
C$ms ........... 
Crnbs,suft ...... 
Terribpins ....... 
Turtles ......... 

Striped enas 

Mirjeellnneous: 

Crabs, lrorseshoe 

07 300 4,070 102,220 
X:200 I 410 I 6,000 

----- -~ __-- ___ __ 
................................. 1 j ....................... 5,000 330 .......................................................... 000 30 

.................................................... 1,500 180 
10,500 405 11,000 I 330 4,800 144 31,500 795 

5,000 200 8,000 I 320 8,300 332 5,000 200 

21,500 D O 5 i  19,000 1 060 13,100 47(1 43.800 1,541 

102,900 5,550 81,200 5,280 143,780 7,790 748,300 28,175 
10,040 1,811 10,520 1,854 18,060 1,807 21,600 2,087 

108,375 5,QiO 80,250 4.i13 115,475 0,8i8 108:375 5,970 
0,800 1,060 10,000 1,740 0,860 1,710 14,800 2,740 
8,OUO 560 8,000 500 7,500 490 21,000 1,470 

- -- 
____ __. __ -- ___ ___ 

~ - 

................................................ 760 000 0G5 

5,000 330 1 5,000 
800 1 30 000 

20,300 ,G3: 1 16,000 
1 800 1,800 
8:OOO I 320 8,300 

684,040 
21,920 
740,000 
80,250 
11,088 
18,000 

41,700 I 1,532 83 700 
-,__-,___ 1;- 

20,484 859.054 
2,094 21,240 
047 1,049,200 

4,713 115,475 
2,100 11,038 
1,200 19,000 

Itoms. 1880. 1890. 1801. ---- 
Number of crabs utilized .................................... 200,ooo 100,000 185,000 

Cost ....................................................... $700 $005 $047 ........................... 94 9; Number of tons of fertilizer mndo 100 
Value ...................................................... $2,850 $2,800 $2,900 

'lotal ....... 

1892. 

802,300 
$018 
134 

E4,0*0 
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A very extensive <vholesale trade in sturgeon, caviar, and shad is carried on in 
Newcastle County by firms who purchase the round fish directly from the fishermen 
and ship the products to the markets. In the case of sturgeon, the fish are dressed 
before shipment and caviar is prepared from their roe. The extent and principal 
features of this trade for four years are given in the following table. I n  other parts 
of the State the fishermen usually ship their own sturgeon and shad without the 
interveution of a wholesale dealer. 

............................................. Numbcr of firms.. 

Bumbcr of men employe?: 
Value Of JJlRlltS. .  ............................................ 
Grsh capital ................................................. 
White. 
Colored ...................................................... 

Numberofstur eon linudled .................................. 
Value to fixhermen ........................................... 

Dressed stur eon sold.. ............................. .ptiuuds.. 

...................................................... 
Amount. of wage8 pniil ........... .:. .......................... 

Weight (rounfi) ..................................... pounds.. 

Value as so% ............................................... 

Suitiwinry of the wliolesalc ,stirrgeoic. nitd diad lrade of Ik lazva~e .  
_- - 

Ite11u. I 1889. 1 1890. 1 1891. I I 

6 
$4,150 $4,300 
$8,000 $8, 0uO 

8 

8 900 3 740 

$10, 080 $17,850 
370,500 355, :NO 
$18,400 $12,8(10 

12 ‘ 1  14 

$&IO: 1 $2,440 

003: OOi1 1 085: 800 

a 
$5, 300 
$10, 000 

10 
9 

$2,480 
4,035 

$19,308 
388,325 
$13, 920 
98.280 

$!LO, 870 
175,000 
$23, 500 
$31,250 

685, on0 

1892. 

a 
$5, ROO 

$10,000 

1 I1 
0 

$2,300 
3,302 

578,540 
$12,103 
813,390 
$11,425 
59,140 

115, 500 

$20, 780 

8,505 

821,550 

FISHERIES OF MARYLAND. 

General importance of the industry.-In the itenis of persons einployed, capital 
invested, and quantity and value of products, Maryland surpasses all the other States 
of this region. The lshiiig population also exceeds that of any other State, altliough 
the value of the catch and the investiiient are less than in Massachusetts. 

The large extent of the fisheries of Maryland is clue, in great measure, to the 
very favorable physical conditions. Tlie State has been computed to have 2,170 miles 
of frontage on the o‘:ean, 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 aotual contact, with 
waters contaiuing commercial products, and few settlements in any of the tide-water 
counties are distant more than d or G niiles from the water. I n  addit,ion to ai1 exceed- 
ingly tortuous copst line which increases the mater area, i\laryland lias jurisdiction 
over a large part of Ohesapea,ke Bay-the largest inland body of salt water on theconst 
of the United States-and has within its boundaries or 011 its borde;rs several very iin- 
portant rivers, chief of which are the Potomac, Srxsquehanna, Patuxent, and Choptank. 
To tlie foregoing advantageous physical features is added an abundance of residelit and 
niigratory fish, crabs, terrapins, and the most productive oyster beds in the world. 

Maryland partakes of the same advantage of proxiniity to excelleu t iuarkets 
which is enjoyed by the other States of this section. The accessibility of Washington 
arid Baltimore to steam and sail vessels, and the readiness with which the products may 
also be sent from the fishing-grounds by rail to these cities, as well 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 over S1 per cent of the value of the fishery products, This, however, 
is not the only branch in which the Slate is preeminent. The crab fishery, the terrapin 
5s6ery, the alewife fishery, tho catfish fishery, the striped-bass fishery, the white-perch 
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fishery, the yellow-perch fishery, and the pike fishery are a11 more valuable thau in 
any otlicr State. The shad fishery raiilcs after that of New Jersey in iuiportance, 
and the yield of bluefish, eels, menhaden, and squeteague is very large. This State 
is noteworthy for having the largest fleet of vessols engaged in the fisheries and tlie 
most extensive oyster packing and canning business. 

Sum.murixed stutistics.-From the following series of tables it will be seen that in 
1890 Maryland had a fishing population of 40,452, an invested capital of 87,649,004, aud 
products valued a t  $6,019,165. In  the nest year the fishery employOs numbered 39,944, 
the investment was $7,466,715, and the gross receipts of the fishermen were $6,460,759. 

The number of persons eugaged in vessel fisheries hi 1S9l mas 5,343, t,he uullzber 
of shore and boat fishermen was 19,867, and the number of shoresmell vas 11,735. 

The fishiug fleet consisted of 1,657 vessels, having a tonnage of 34,183, valued, 
with their outfits, a t  $1,838,240. The 9,S25 boats had a value of $579,458. Tho 
apparatus of capture comprised 536 seines, with a value of $76,780; 733 pouiid nets, 
vorth $68,665; 11,976 gill nets, valued a t  897,259; 17,902 dredges mid tongs, haviug a 
value of $198,930; aud.othcr apparatus to the value of $53,555. 

The value of the oyster output in 1891 mas $5,395,866. The shad catch %'as 
worth $211,875, and the yield of alewives $131,248. Crabs ranked nest to oysters, being 
worth $303,716. The fish of which the largest quantity was talreii vere menhaden, 
but these were much less valuable than the shad, alewives, and striped bass. 

Persotis cniployed i i i  2ke jishcries of Xarylund. 

I How engaged. 1 1890. 1 1801. 1 
In vesscl fifiheries ............................................ 
111 shore fislierier.. ........................................... 
On trausporting resfiels ...................................... 
On shorc, in fact,orios, cauncsica, ctc ......................... 

Total ................................................... 

7.131 
10,500 
1,260 
12,475 

40,452 

0,892 
10,867 
1,450 
11,735 

50,044 
-- 

Vgmds fishing .................................. 
Lonilago. ...................................... 
onttlt. ..................................................... 

Vessels trnnsporting ............................ 
lounage ....................................... 
Outfit ...................................................... 

Bonts ............................................ 
A qmr&tus--rossul fisheries : 

Dredgcs ....................................... 
longs ......................................... 
soilles ......................................... 
f'onnd uets .................................... 
Gill nets ....................................... 
I"ylc0 uets ..................................... 
, I  Iratnmel ucts.. ................................ 
Weirs .......................................... 
pots ........................................... 
Linos ...................................................... 
l)mdgcs and scrapes ........................... 
Tongs ......................................... 
Minor appnmt.us .............................. 

I *  

seines ................................... :. .... 
, ?  

Apparatiis-shoru flsheries: 

Slioro property. .............................................. 
C&sh cflpital ................................................. 

Total .................................................. 

I 1800. 

1,251 
22,072 

351 
11,805 

0,815 

14 
2,700 
430 

620 
801) 

12,641 
10,485 

25 
271) 

5,113 

4 OR8 

1,430 
12: 4aJ 

-- 

Designation. 1 xumber. Vnliio. 

$012,302 

328,115 

54,208 
575,183 

0,000 
115,1l93 

8,887 

70,700 
71,730 
08,002 
30,4110 
2,585 
3,151 ?, 440 
2.060 
11,052 
68,810 
2, 887 

2,407. PO0 
2,209,520 

7, 010, 004 

............ 
5311,485 ............ 

--- 

1801. I 
hTmiiber. 

1,225 
21,033 

402 
13,150 

.......... 

.......... 
0,825 

15 
2,419 
491 

521 
733 

11, H70 
10,358 

23 
272 

4, 030 

2,008 
12.021 
1,508 

.......... 

.......... ........... - .......... 

Taluo. 

$370, 705 

331, 700 
570,150 

50,085 

............. 

............. 
570,488 

a, 450 
111,374 
4,287 

08, ago 
06, 055 
0 7 . 2 ~ 0  
38,021 
2, 715 
8,123 
4 013 

:?, 500 2: 272 

12,750 
2,408 

2,440, 327 
2,107,465 

7,406,718 



408 BULLETIN O F  THE UNITED STATES FISH CONJIISSION. 

Prodmts of the jisheries of Maryland. 

I , 
I 

1 1890. 

IPolmds. Specicu. 

Spots nnd 272,505 

Sqiteteri cia 687,17:1 
Striped f w s :  1,365,928 
btiirgeon ... 99,982 
Suckers 298,067 
Other flsh.. . 449,463 
Crabs, hard . 2,388,099 

cronkws ... 

.... 

Alemires ...... 1 19,766, 994 
Butter-fish .... I 3n.226 

Products. 

Crabs hard. .................................... number.. 
Crab8,'soft ......................................... do. .  .. 
CrnmHsh. .......................................... do.. .. 
Oyster8 ........................................ .bu~hels . .  
Clanis ............................................. do. ... 
Terrapins.. ..................................... number.. - 

Bluetish ....... 
Carp.. ......... 
Cnttish ........ 
Eels ........... 
Flounders - . ~. . 
Menhaden ..... 
Mullet.. ....... 
Perch, white.. . 
Perch, yellow.. 
Pike. .  ......... 
sea bass ....... 
Shad ........... 
Sheepshead.. -. 
Spanid1 mack- 

erel .......... 

Quantity. 
1890. 1891. 

7,014,297 8,330, 694 
12,168,330 14,486, G I G  

75, CU0 88,20J 
10,450.O87 9,945,058 

18, GOO 18,470 
43,850 44,890 

460; 160 
26,920 

1,327,552 
191.282 
32, 378 

27,909.556 
101,300 

1,150,296 
1,369,551 

576,557 
123,320 

7,127,486 
3, ?30 

28,19*5 

Value. 

$143,1P3 
73 8 

21,266 
G57 

46, 675 

970 
57,180 

58,898 
46, 081 
35,836 
4,900 

242,909 
426 

3,758 

33, 005 

2, 9n1 

17,4,l8,850 
.i1,955 

516,304 
27,028 

1,296,552 
792.041 
33,445 

30,952 120 
101,540 

1,l09,2i3 
1,385,352 

585, 264 
113,370 

6, 224, 853 
3, 185 

$151,245 
785 

22,761 
780 

32,919 
1,008 

65,307 
2,974 

57,038 
48,040 
35, 261 
4,544 

211,575 
396 

45,602 

$11,980 

24,681 
105,759 
3, as5 
7,714 

14,809 
31,723 

228,690 
5u2 

3.720 
4,854,746 

8,400 
21,852 

227 
I__..__I___ 

44,837 1 5,369 I /  Totnl.. 143,005,576 /6,010,165 

1891. I 
Poimds. 

273.283 

750,465 
1,264,693 

72,445 
285,298 
438,683 

2,77G, 898 
4,828,872 

I, 350 
8,044 

GO, 615,406 
147,760 
89,780 
4,060 

41,177,827 

Value. 

$12,119 

25,002 
97,770 
2,343 
7,533 

14,561 
37,460 

266, 25G 
09.5 

3, 960 
5,295,806 

8,220 
22,333 

23 1 

6,460, I69  
-- 

A better conception of the quantities of certain products taken in this State may 
be obtained from tho following table, in which the units of measure given correspond 
with those usually adopted in commerce: 
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After Somerset coiues Dorchester with $506,546, Anne Aruiidel with $233,218, Talbot 
with $271,899, Wicomico with &141,12G, and St. Mary with $121,OGO. 

More than one-third the value of the product8 of the fisheries of Maryland in 
1891 represented the operations of the fishermen of Somerset County, whose receipts 
were $2,342,419. Of this sum, $9,099,352 is to be credited to oysters, sild inore than 
half the remainder, or $177,269, to crabs, in both of which products tliis county excels 
all others. Next to Somerset in the value of its fisheries is Dorchester County, $913,828 
accruing to its fislierinexi in 1891, of which $825,982 wvas from the sale of oysters. 

Numerous other connties have very valuable fisheries, as will be seen from the 
table. Those having products valued at  over $200,000 in 1891 were Baltimore with 
98637,312, Talbot with $305,140, Anne Arundel with $304,847, St'. Mary with $368,469, 
Wicomico with $293,880, Queen Anne with $24'7,529, Calvert wit11 $203,684, and Kent 
with $200,044. 

Besides oysters aud crabs, whicli a4re takeu in largest; quantities in Soinerset 
Oouuty, the couiities rankiug first in the value of other important products are as 
follows : Harford, alewives and shad; Somerset, menhaden; Baltimore, striped bass; 
Worcester, squeteague; Kent, white perch aiicl yellow perch; Talbot, terrapin. 

Statentent by counties of the number of persons oniplnyed in tlbefLsheries of Naryland. 

In rossel 
5ahorios. 

Countios. 
On transporting 

V C R U e h .  

I 1800. ! 1801. 1 1800. I 1801. 1 1800. 

Anne Arundel ........................ 
Jlnltixuoro ............................. 
Cnlvert ............................... 
Uarolino 
Cecil.. 
Chnrles .............................................. 
Dorohostor ........................... 
Hnrford 
Kent .................................. 
Queen Anno .......................... 
bt. Mary .............................. 
Somorsot ............................. 
Tnlbot ................................ 
Wioornico ............................ 
Worcester.. .......................... 
District of Columbla ................................. 

Totnl ........................... 

Princo George.. 

103 215 83 i 8  1 1,832 
2,300 2,015 432 552 505 

100 130 06 84 1.113 .............................................................. 348 ................................................................ 803 
4 ........ 480 

1,301 1,309 180 108 2.228 .............................................................. 808 
20 11 73 87 840 ...................................................... 200 
12 12 44 45 840 
58 85 70 74 1,8R8 

2,768 2,802 217 200 3,050 
106 158 11 11 2,327 
97 88 80 40 1,930 
7 7 ................ 654 

11 0 101 

7,121 0,808 1,200 1,450 19,500 
- - ---_.- 

- 
1801. 

1,921 
608 

1,100 
328 
783 
488 

2,182 
QUfi 
010 
143 

1, 025 
2,007 
3,015 
2,385 
1,285 

586 
170 

19, 807 

- 

-- 
- 

Dosignalion. 

- 
vosnolo transporting ,. lonnage 

Oiit6t 
Boats .................... 
Ap1mntus-ShorO fish.  

erios: 

On shore, in 
fnctories, eto. 1 ~ o h l .  

Carolino. Cecil. ' Charloa, 

ison. 1891. 1800. 1801. 1800. 1801. 
------_I-I 

................................................................. 1 $1,000 .............. ............................................................................. 20 ....................... ...................................................................................... 145 .............. 
208 $3,020 107 $2,848 340 $11,782 317 $11,141 180 12.570 276 $12,040 

............... 1,300 

....... I ........ 400 
780 745 4,504 
1;: 1 2;; 1 1,003 

952 ............... 200 ....... I ........ 902 ....... 1 ........ 2,018 
1,488 1, ti13 7,532' 
710 032 I 3,220 
75 135 1,547 ....... I _ _ _  ..... 

.......I........ I ;;; _-_-__ 
12,475 ; 11,735 1 40,452 

Stateincnt By cotin ties of the ocsaels, boats, appnratns, shore property, ana cash capital einployei 
$slte&s of Mavylaitd. 

- 
1801, 

99,044 

in the 



410 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Statemelit by c o t d i e n  of the resaels, boats, apparatva, alrore properly, and cadi capital enqdoyed i i i  the 
$sl&es of iVwy Zaii d-Continued. 

Vessels fishing.. ......... 
Tonnage.. ............. 
Outfit ........................ 

Vessels transporting.. .. 
Tonnage.. ............. 
ontiit . .  ...................... 

Sonts .................... 
Appar:itus-i7essel fish- 

eries: 
Seines ............................... 
Tongs ................. 

Amarntus-shore fish- 

Dredges and scrapes.. . 

Baltimore. 

55 i $28,840 
450 ........ 

6,185 
31 32,785 
530 ........ 

2,555 
81.1 49,850 

20 750 
130 1,300 

Calrert. 

60 
562 .___. 

1 Anile Aruudel. 

$35,405 . .,.:. ... . 6,755 

I 
Dcaiguation. ~ 1890. 

235 
591 

152 
742 . _ _ _ _  
255 

..... 

~ 

1890. 

$228,045 ......... 
86,352 
219,675 _ _ _ _ _ _ _ _ _  
10,890 
9,750 

1891 

15 
33 
781 
21 
107 .._.. 

1890. 

1,420 
303 

0,113 
I05 
134 
32 

1891. 

343 

190 
782 

..... 

..... 

1891. 

............ 
343 
440 
030 

10,002 
88 

__ 
Value. 

UGiijpa and acmpva. .. 120 
Tungs ................. 1, uI); 
Minor ripparutus ............ 

Slriire 1iroi)crtv ................ 

___ 
'Tnlue. 

tias 
10. IS2 

Bli 
38.347 

- 
No. 

279 
, oa7 
123 
,891 

245 

___ 

..... 

..... 

0 
550 ..... 

09 
13 
28 

000 
20 
155 ..... ..... .._.. ..... ..... ..... - 
.._.. 
- 
I.-- 

Weirs ................. 
Pots. .................. 
Lines.. ................ 
Dredges and serapes. 

Minor apparatus 
Tongs ................. 

Shore property ................. 
Cash capital.. .................. 

-_ 
Vnluc. 

b278,813 

105, 944 
........ 
201, 875 ......... 
14, 014 
9,551 

3,500 
25,020 ........ 

11,970 
1,240 
273 

5,970 
100 
122 
30 

185 
001,420 
899,000 

........ ........ 

87 
1,440 

..'"'&' 
1,425 ............. 

N O .  NO. I KO. 1 Value. ""-1- Value. 

21 
345 

25 
933 

,547 

...... 

...... 

...... 
20 
20 

15 
16 
152 .___.. 

628,150 

3,785 
49,175 

3,465 
27, 000 

....... 

....... 

...... a 

1,235 
250 

1, E O  
2,700 
553 ....... ....... ....... 
50 
210 

10,620 
7 

736 

128,902 

....... 
I_ 

___ -- 

28 
487 

22 
894 

686 

...... 

...... 

...... 
38 
25 

10 
18 
158 ...... ...... ...... 
7 

1,052 ...... 
.._..I ...... 
_. 
...... 
- 

620,050 

3,815 
51,650 

3,870 
27,033 

....... 

....... 

....... 
1,040 
200 

1,050 
2,400 
532 ....... ....... 

....... 
50 

1.290 
9,310 

0 
089 

123,585 

....... - 
___ 

492 ........ .._..I 21233 
874 j 52,890 

I 
I ..... I ........ 

550 4; 1 1.750 

2,150 
4 4  I 21,150 ..... l ......... 

- _  
eries : 

Soinen ................. 
I'OUnd IlCtd ............ 
Gill nets ............... 
Pykenets  ............. 
Weirs ................. 1.. ... .I.. ...... 
Pots ............... _ _ _ I  320 320 
Lines .................. 1 ...... I 430 

...... ...... 
43 
031 ...... 

...... 

.............. .............. 
,.._. 194 

1,719,000 Cash ckpilnl .I.. ......... 40,500 

Total .............. ...... 218,790 .._ ._ 4,357,488 622,702 
-- - 

...... 
- . 

Rnrford. Rent. I Ddrchester. 
._____ ____ 

1891. 1890. 1891. .--I---.-__ 

....... ...... ........ 
............. ....... 10,735 . . . . . .  ............ 

1,312 70,517 218 I $8,705 1 230 $9,295 

........... 
.............. 

1890. Designation. 1 1890. 1891. - 
Value. 

~ 

Value. - 
$1,075 

352 
20,350 

3,873 

....... 

....... 
21,859 

....... 
125 
12 

2,170 
3 040 

3,856 

47 
110 
39 

4,305 
48 

10,440 
4,800 

87,991 

4: 590 

....... 

....... 

- 

__. 

Value. 
- 
NO. 

2 
31 

40 
637 

a21 

- 

..... 

..... 

..... 
2 
2 

22 
55 

211 

4 
90 

787 

3x1 

..... 

..... 

..... 

..... ..... ..... - ..... 
- 

NO. 

3 
05 

32 
471 

082 

...... 

...... 

...... 
0 ...... 

23 
51 
338 
214 

4 
68 

...... 

...... 

...... 
087 

...... 

$2, GOO 

1,050 
15,350 

3, 714 
20,200 

....... 

....... 

....... 
395 ....... 

2,310 
3,770 
4,740 
3,908 

50 
82 
38 

3,435 
48 

10,396 
4,800 

....... 

....... 

150,388 

01,387 
92,125 

10,175 

....... 

....... 
72,770 

....... 
27,218 

589 

4,335 
8.255 
11,410 
7.994 

1,310 
1,290 
245 

1,935 
7,125 
075 

50,905 
78,350 

i04,550 

....... 

-- 

40 I 4,140 j 15 1 15,320 I 10 1 .14,200 ....... 

1,725 
1,285 
1,013 
307 

1,950 
8,075 
075 

57,450 
77,400 

1 .  .....I......... .............. i 430 473 415 456 
~ ..... ./ 65 ...... 63 ............................. ............................. ............................. 
...... ~ 28,824 ...... 28,532 ............................. 

1,125 

365 
1,335 

....... 

....... ....... 

....... 
...... 83,015 
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Stnteinenf ?I!/ ooustiee of the vesaela, boats, apimrntus, drove proim*ty, aid cash capital entployed itc ike 
$shevies of ~ a i . y l a i i d - C o n t i n ~ e ~ .  

I'rinco George. 
______ 

Daaignntion. 1890. 1 1891. 
._____________-- 

NO. 1 value. 1 ~ T O .  I Vnlue. - - _ _ _ _ _ ~ _ _ _ _ _  

Queen Anne. I St. Mnry. 
__-__ 

1800. 

NO. I TTiilue. KO. Vnlue. 

1 $1,000 
23 ......... 

..... 550 
18 14,400 

3'29 ......... ..... 2,330 
594 31,844 

--. - 
Seines ................. ' 18 3,;;; j 1; I 1,;;; 1 ,"," j 3,020 
I'onnd nets ............ 900 
Gill nets ............... 1 11: 1 470 378 1.985 479 110 

----__ 
KO. Vnluo. No. ----- 

11 $5,925 19 
Y28 ......... 220 ....... 1,085 ...... 
19 20,000 21  

6J2 ......... 530 
2,543 

931 48,379 1,001 
....... ...... 

Izvkenets.. ......... 
Weirs .............. ............... 

...... ...... ...... 
827 4,135 

43 ...... ...... 3,471 i 1,300 

...... ...... 
---_- 

Total 0, 925 ...... ...... 1 58,101 

Vensols fishing 

Vessols trnnsporting 

Boats .................... 
Apparatus--vessel fish- 

Tomiamo 

Tonnage. 
Outfit. 

eries : 

outst.:.:.. 

Dredges and sornpes 
longs 

Seines 
,. 

Appnratus-shore fish. 
R P I P S :  

........................................ 1 $1,000 ............................................. 23 ........ 
................................................ 575 ................................... 17 10,850 ............................................ 280 ........ ..................................................... 2,182 

8 1  $2,005 76 $1,040 504 26,348 

............................................... ................................................ ............................................................. I l l  
000 ...................... ... 1.1 .._.__-..I 4 32 .............................. 3 

No. 

13 
305 

10 
381 

513 

..... 

..... 

21 
0 

335 
71 
9 

I00 ..... ...... 
013 ..... ..... ..... 

Value. 

$14,225 ........ 
4,815 

19,500 ........ 
2,495 

35,573 

-- 

3,405 
710 

1,795 
1,435 

45  
157 
74 

5,065 
70 

3,829 
1,300 

....... 

Outfit. ...................... 
V y d s  transporting .... 

lonnagc.. ............. 
oate t  ....................... 

UontH .................... 

......... ....... I.. 

....... 
1.305 ....... ....... ......... 

49 
1,823 

1,482 

1,455 , 18 
0, 9*70 50 

409 144 

T o n g  ................. 

Seinos ................. 
Ponnd nets ............ 
Gill nets. .............. 
Fyko nets ............. 
Weirs ................. 
Pots.  .................. 

Appnrntus- shore fish- 
eries : 

............... .............. 
90 i 210 
40 ...... 

9,090 ' 1,401 
no ...... 

1,589 ....... 

1,595 ! 3 i  

............... 

208 

13 
38 

1,885 
1,172 

28 
1.075 

, I  ___-. 

Somerset. Tnlbot. Vicomico. -____-___ __________ 
Designation. 1890. 1 1891. 1890. 1 1891. I--- 1890. 

950 1 1,305 
8,125 
2,595 

350 
810 
231 

3,449 
7,088 

290 
151,780 
191,250 

IK .- I-- 

41 
86 

2,130 
007 
27 

325 _._._. 
325 

1,875 ...... ...... ...... 

59 
900 
7U8 
30 

290 ._._. 
210 
0.15 

..__. ..... 
.... 

4,720 
6,500 
2,807 

380 
272 
907 

1,200 
6,670 

375 
18 000 
20:000 

$387,070 518 $383,805 43 ......... 8,332 .......... 374 
133,780 .___ .. 153,453 ._.._ 
80,8iJ0 GO 91,150 3 ......... 2,005 .......... 101 
11,250 ...... 13, 822 ..... 

350 
9 0 i  
225 

3,J37 
7,932 

260 
148,257 
176.350 

2,800 ' 7 4,000 ._.__ 
54,980 1,194 51,800 88 
1,713 1 I t 2  I 1,344 1 2 

28 
940 

991 
2,249 

...... 

...... 

...... 

...... 

Lines ........................ 
Drdgeb and scrnpus.. 
Tongs ................. 
Ninor appnrntus ............ 

Shore property ................ 
Cnsli onpitnl.. ................. 

Total ..................... 

987 
2,247 

~ ---I 
370; 7UU I.. ... .]I,  221, 009 I. ..... 

$19,000 4 1  
......... 377 

8,300 .__.. 
5,200 8 ........ 101 

74,440 1,115 
(inn ..... 

............. 
3,700 88 

15 2 

0,355 47 
8, 000 78 

20,560 2,280 
2,014 570 

248 19 
293 310 
348 .____. 

1,010 Y32 
9,375 1,890 

513 .___.. 
57,880 ..____ 
48,220 1 ._._.. 
!OB, 191 ...... 

Vnluu. 1 KO. 1 Pnluc. 
- I-- 

............... ~ ........ 
3,080 41 1,890 

18 1 ...... 1 ........ 

!71, 80B 1.. ... .' 130,554 
I 

___ 
Vnlno. 

$13,325 

2,490 
23,050 

2,742 
61,924 

....... 

....... 

....... 
1,355 

20 

1,380 
10,450 

550 ....... ....... 
105 

~ 40 
1,025 

l D ,  890 
90 

1,018 ....... 
121,000 
- __ 

1891. 

. .ii. I.. . i ; ~ ~ ~  

..... , ........ 

-1- .. ..I 141,120 
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Statement by  coiintiee of 2hs cessek, boats, apparatics, shore property, and cash capital cntploybd in the 
fisheries of Mal.ylund-Coiitinued. 

Vf.yla transporting 
lonnage 
Outfit.. 

- 
Worcester. District of Columbia. 

Desigualion. 1890. 1 * --I 1891. 1890. 1 1891. 

........................ , ....... 4 .......................................... 01 .................................................. 

....................... 

Boats .................... 307 
Apparntus--ressel fish. ! cries: 

Seines ................. .I_. 
Predges mil serapes.. _I._._. 
r011g's ................. 1 7 

Appa+us-shoro fish. , 
cries : I 

I'ouncl nets ........... _#. 
Gill nets ............... 928 
Fylienots ............. 1 25 
Trammel nuts ....... ..I.. 
'Weirs ................. i 13 
rots .................... j GOO 
Lines ........................ 
Dredges aud scrapes.. .............. 

Seines ................. j 110 

11. 

Fdue. I No. 1 Value. 
--__. 

85 ...... 85 .. 

12,08:l 322 10,301 71 

................................ ............................. 
70 7 70 ...... 

4,535 I 115 4,430 8 ........... ..I. .... _I..._. . 13 
4,384 I 921 4,288- 45 

80 32 111 ...... 
52 15 00 1 ...... 
34 ...... 32 ' ...... 

.......... .......... .... 1.. ._I.. 
300 I 580 200 ! ...... 

........... ..... ..I. ..I. 

F2,150 

525 
2,435 

....... 

.................... ..................... .................... ! I  

3 $1,000 
55 ....... ...... 405 
70 2,715 

1, 075 1 2 1 2,475 
2,475 43 2, 355 .................... .................... .................... .................... .................... ................ ....... j::::.. ....... 

Total. I 

....... ............. 

1890. 

Shore property ......... .!. ..... 
Uneh capital ................... 

No. 

11,590 ...... 10,007 I.-. .. 
3,000 ...... 2,400 1. ..... ------- 

1,251 
22,074 

354 
11,805 

0,815 

14 
2,700 
430 

520 
808 

12 041 

25 
2 i 8  

...... 

....... 

10: '485 

5,113 

12,433 

...... 
2,088 

...... ...... ...... - 

...... 
- 

' 

- 
Value. 

Alemircs ..... 377,000 
Ulneflslt ...... 30,200 
Catfidi ....... 35,200 
Eels .......... 70,010 
Meuhailcu .. ..~12,544,000 
JwUllet. ,. ..... 10,300 
Perch, white.. 33,150 
Perch, yellow. 33,500 
Pike.. ........ 11,400 

B912,302 

328,115 
........ 
836,485 

54,208 
575,183 

6,900 
115,992 
3,887 

70.790 
74,730 
98, 902 
39,400 
2,785 
3,151 
4,440 
2,000 
11,952 
08,810 

407,800 
209,520 

........ 

2,387 

2,129 
4,238 
3,053 
130 
242 

1004 
755,730 

2,880 
7 250 

146913 
2,500 
127 

040,004 

67.830 2.700 
111,500 4,037 
60,000 8,193 
2,700 80 
5,000 202 
26 000 1004 

29,000:974 2,099:352 

21,520 1,614 
568,334 8,375 

2,814,885 168,894 
10,200 3,240 
2,470 130 

1,225 $870, 705 

331,709 --7iOi.l 570,150 
13,151 .......... .__._.. 59,085 
9,825 579,488 

21, ova .......... 

I 

32,875 
39,055 
123,551) 
10,400 
43,130 
39050 
09$,355 

Stutemelct by  counties and species of the yield of UM Jtsheriee of Marpland. 

1,305 23,000 944 19,900 
1002 29940 1.440 14,160 
7:571 110:900 0,037 94,004 

8'20 9,400 478 18,192 
1,17D 49,550 1,304 45,000 
1033 30 089 1,620 47 705 

301:855 4,571:OOO 320,492 3.140:705 

....... 7,460,718 

055 
038 

7,002 
788 

1,094 
1,040 

101,008 

- 
Somerset. I Species. I--- 1890. I 1801. 

27,188 
14,380 
80,500 
11,785 
43,500 
49,134 

2,709,830 

/Pounds. 

225,134 
160,'i33 
17,500 

I__ 

....................................... 
3.377 201,833 4,377 72,183 
5,002 208,438 6,253 300,734 
5,250 19,200 5,560 0,800 ....................................... -- -- -- 

1;32o 
273,484 
1,15U 

07,450 1 S q u e t e a p . .  .I 114,500 
Strived ass _. 56.210 

515,465 379,053 I 

..... 2,080 ...... 0,800 
Other fish .... 20,000 
Ovsters.. ..... 27,227,604 

7,110,840 305,140 0,822,868 

lCHms ( n u n - I  
hogs) ....... 

Crabs, hard ... 
Terrapins.. ... 
Turtle.. ...... 
Crabs, Sof t . .  .. 

38,400 
483,334 

?,iPt3,YJO 
12,500 
2,300 ! Total.. . 43,900,238 I- 975,909 40,(551,128 2,642,419 

I I  

Talbot. I Wioomico. I 
1890. 1 18~1. 1 1890. 1 1891. I 

........ .......I.. ..................... 
04,850 2 519 03.305 2,403 80 965 

100,810 3:OXI 10:1,904 2,083 02.070 
7,8921 403 1 ~ i , ~ i  G W I  15,850 

.B8 741 1,075,300 
1:712 31,950 
8,168 198,763 
3,318 111,220 ....... 1 ........ ....... 1 ........ 
4,305 74,883 
2,177 05,045 
054 14,350 ............... 

24,024 021,744 ............... 

I ............... 
1,082 108,4XI 
10,503 048,507 
1,980 7,800 ............... - --- 

'87,014 6,501,084 

- 
Value. 

$8,179 
1,577 
7.544 
4,458 

- 

....... ....... 
3,030 
2,295 
805 

21,517 

1,355 
042 

0,413 
497 

1,053 
1,082 
08,700 

....... 

....... 

....... 
1,020 

29 185 
2:340 ....... 

;93,8801 - 
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Statenlent 71y coiintics niid species o f  the yicld of the $slteriea of ~ai .y lai id-Conti l luud.  

571,800 
51,200 
0,170 

82,100 
?5,il00 
27,200 
35010 

110,025 
5:940 

413 

$4.548 
2,500 

202 
1,28ti 

90 
1,470 

5,067 

1,345 
ai 

545,900 
72,500 
0,050 

33,840 
Qd,OOG 
LO,BDO 
37,100 
6,050 

122,500 

$4,485 
3.425 

284 
1,334 

80 
1,403 
1,410 

428 
0,344 

2,495 
17.783 
8,280 
7,424 
8,974 
1,406 

........ 
760.500 
84,050 
27,405 

48,517 
........ 

............... 
727,500 
35,780 
31,170 

57,403 
............... 

1,075 
1,799 
1,112 

2,090 

StlcicerB.. 

3ysters.. ..... 
Crnbs, hard.. . 
Crnbs, soft .... 

Dthorflah ..... ............. 
0,420,659 

955,333 
180,533 

32,285 
............... 

32,400 
,307,835 
8!37,Y33 
177,000 

982 
337,820 
10,708 
18,900 

............... 
30,010 

248,960 
8,165 
3,200, 

920 
182,977 

110 
300 

75 
150 

3,997 
1,500 

155 

1,075 
I 2 300 1 112:OGG 
I 45,000 

2,760 
7,103 

.;.: ....... j ......... 
143,210 5,334 ' 100 501 4,012 

~ llU::320/ 5,730 , 283,890 8,IWP 

1.043,299 83,098 
, 135,121 8.622 

1:125 
25,000 
5,750 

20,000 
10,ZOJ 

080,370 
........ 

Uliie6ah.. ...... 
:atfish. ....... 
Eela.. ......... 
Porch, wliitn.. 
Porch, yellow. 
Pike .......... 

60,803 
20,150 
29,100 
63,835 
17,707 

................ 1.- ........ 
2,493 01,485 

806 19,835 
1,473 25,520 
2,415 60,205 
1,000 17,U48 

700 

77,480 

50,3i0 

................. 
60,680 

7,321,757 

I 
35 510 I 27 1,500 

05 050 4.035 120,792 .................................. 00,000 i.ooa 62,080 I 339 4,750 
1,511 45,445 1:361 8,210 ................................... 485820 .................................. 86,500 .................................. 000 

105,61)0 0- 03,095 2 X 5 E  

5,423 .....,....!........ 2,355 

$49,904 

3,i60 
3,883 

5,000 

4,045 
42,352 

3,405 

____-I ----- 
4,039,500 $43,004 022,100 $4,042 070,525 $4,055 ........................ 41,000 1715 4" 987 1 696 

94,744 3,479 179,792 5:859 10;:005 5:434 
99,270 4,018 40,880 1,324 89,350 1,172 

82,204 4327 159 000 9 352 173 444 10058 

52.780 3,754 71,100 5,081 70,010 5,277 
950,431 35,320 300,024 12,813 320,870 11,548 

......................................................... 
102,m 3:790 1703303 8328.5 IHI:GOX 8:245 

Ilowivvos ..... 
3Iuefl8h ...... 
:atfish ....... 
lola .......... 
Keuhnden .... 
"orch, white.. 
'crch, yullow . 
'ike.. ........ 
Ihnd.. ........ 
jpnnisli mnck. 

erc1 
;puts  and 

croakers .... 
iqnetcn ue ... 
itriped &ass . . 
itiirgcou ..... 
iuckers ...... 
)therflah ..... 
)yRtera. ...... 
h b s ,  hard.. . 
:rnbs, sol:. ... 

703,205 
21,210 

100,738 
65,700 

173,600 
50.325 
85,808 
28,700 

440,618 

.................. 
30,300 
20,518 
58,125 
2,600 

44,204 
51,690 

11,060,987 
290,100 
033,500 

3,301 
2,510 

10,443 
2,600 
2,011 
1.519 

15,309 

1,072 
ti87 

4.265 

........ 
105,010 
Si,500 ........ 
90,000 
07,280 
67,785 

1,143,394 

............... 
........ 

73.379 
........ 

____-- 
1891. 1---1xBo. 1891. Species. 1 1800. 1891. 1800. __ 

Value. 

$2.380 
490 

5,708 
2.21 1 

17,687 
8,099 
0,059 
&ti93 
3,311 

- 

...... 
305 
340 

14,409 
130 

1.012 
590.031 

450 
4.2i5 
3,iZO 

070,411 - - 

~- 
l'olluaa. 

302,400 
10, 100 

135,970 
59,045 

7,576,000 
151,253 
244,400 
142,945 
80,104 

........ 
11,000 
5,65U 

192,210 
6.000 

40,010 
5,369,322 

31 200 
40:36D 
8,044 

4,498,203 
-- 

Vnlue. I Pounds. I Value. Pounds. I Vnlue. Pounds. 

$2,550 460,000 
5051 50,400 

0.015 42.857 

$3,080 
2,40ti 
1,500 

1,725 
1.8t4 

9i3 

1,855 

1,330 

250 
450 

2,837 

810 
108.3531 

97 
342 

...... 

...... 

....... 

....... 
ispm 
-- - 

Cha 

322,800 1 $2,820 
04,200 2,924 
40,570 1,42U 

375,350 
t 9,020 
128,850 
5'3,850 

iJ,210,000 
148,17Y 
230,480 
138,534 
78,100 

........ 
12,050 
ti,910 

189,158 
5,200 

80,660 
7,5S6,171! 

30,000 
38,000 
7,550 

8:~3;303 
-- _- 

&lawires ..... 
BluuAsh ...... 
Catfish. ...... 
Eels .......... 
Menlinden .... 
Perch white.. 
Perc11: yellow. 
Pike .......... 
Shnd. ......... 
Slmnish mack- ....... 1 9,500 nrel ........ .I.. ...... .I. ...... -. ........ 1 ....... 
3 f o t s  and  

croakera.. .. 27,680 1,655 
Squetm uo 1 1 , 0 0 0 ~  50 
jtriaed fnsi:: 53,520 5,171 

6,000 300 
10,700 535 
29,027 2,002 

28,470 1,701 
1,000 80 

54,930 5,328 
150 ........ 

3,900 ........ __ 

....... 
072 

370.500 
11;201 
19,020 ............... __ 

034,245 /ZVJ,G81 
........ 
4'36,217 

.............. 
,377,104 /394,847 

-.- 

I -- 
iue. I I Carl Cooil. IS. 

1891. 1890. 1 1801. I 1880. 
-1 
v'nlue. 1 - 
i11,OOO 

75 

212 
1.3i9 

688 

19,382 

7n5 

....... 

- 
ouuds 
- 
Palue. Pounds. Tidue. 1 Found*. Valuu. 

Alewives ..... /__!-I-!- 408,080 $4,241 384,100 W,280 5,104,750 1 $24,156 

5,044 
4,804 
0,105 
8,849 
0-473 

37,863 

....... '4.W21.870 1 $30.115 /1.092.413 103,045 
1,280 

28,3&5 
6,700 

25,093 
10,750 

525,440 
...... 

110,025 
70 

883 
243 

1,273 
742 

15,920 

"13 
142 

7,820 
1,140 

100 
213 

21,849 
720 
357 

07,602 

...... 

--- - 

...... 
2,280 

783 
1,303 
1,8i8 
1,000 

14,418 

.......... 
152 240 
10i:015 1 
118,685 ~ 

1,194,733, 

300 uno 
1483514 1 

....... 18,780 538 24,100 095 
Ither flsh ..... 20,855 790 28,600 830 
Iystera 
:mbs, hnrd ............ ........ ................ 
Cerrnpina 

Totnl ... 
I Dorchester. Rent. 

Specles I 1890. 1891. 1 1800. I 1891. ]---%DO. I 1891. 

I Pounds. lTnlue. Pountls. 

712,220 
20,700 
89,GQB 
02,740 

4,808,320 
53,lGU 
70.125 
27,485 

445,805 

........ 
33,800 
18,835 
57 485 

43,033 
50,831 

1,503,GTJ 
483.100 
700,107 
17,400 

9,426,39L 

2:QoIJ 

$3,922 
851 

3.339 
2,931 

020 
2,971) 
2 798 
1:570 

15,830 

....... ....... j ......... ] ........ 1 10,0951 1,320) 8,3871 1,120 

........................ 0,500 1 317 

6.505 01.577 5.479 05,275 4,809 I 84,775 1 4,170 
....... 1 .........I ........ ! %I 3,110' 155 

148 ........ 

........ 
7.250 ........ 

22;805 I ........ 
5,220 ........ 

W&iZ;G&? 

................ 1 ........ I. ........ / ........................ ......................................................... 
~ ~ 6 ; ~ ~ ~ ~ ~ l j  > 0 5 , 2 8 " + i i i ;  ~ ~ ~ ~ ~ ~ i , i p j j  
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Prince George. Queen Anne. 

BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Statement by countiea and apeciea of the yield of the fislioriea of .~u~.yland-Colltinued. 

St. hfury. 

Species. 1890. j 1891. 1890. 1891. 

Alewives ~. . 
Bluefish ..... 
Catfish. ..... 
Eels.. ....... 
Menhaden . . 
Perch white 
Percli: yellow 
Pike ........ 
Shad. _ _  . . -. . 
Sheepshead. 
Spanish macL 

ere1 ....... 
S p o t s  a n i  

croakers . . 
Squetea ue 
Stri edfass: 
sucRers ..... 
Other flah.. . 
3ysters ..... 
Crnba, hard.. 
Crabs. soft . . 
Crawfish.. ... 
rerrnpins ... 
k r t l e  , . . -. . 

Totnl. - 

1890. I 1891. 

Species. 

Vnlue. 

$7,587 
5,255 

6i0 
253 

1,652 
2,149 

547 

Alewives . . - . 
UiiefiHh ..... 
k t f l H 1 1 . .  ..... 
Eels ......... 
Kentindon ... 
Mullet. --. . -. 
Perch white.  
Perch: yellow 
Tike ......... 
Seabass .-.._ 
Stinl3 ......... 
Sheepshead . . 
Spanish mack 

ere1 ........ 
s p o t s  and 

croakers ... 
;quotea iie 
striped fa,,: 
;turgeon ..... 
juokcrs ...... 
Ither fish .... 
1 uters .._.__ 
:Lms ( qua 

hogs) ...... 
:cabs, hard ~. 
:rsbs. soft ... 
:rnwfish.. ... 
jhrimp ...... 
Cerrapinb . . - . 
cudies ...... 

Totnl.. . 

Pounds. Value. 

1,300,300 $9,766 
136,512 5,963 

39,208 912 
8,520 341 

749,500 1,561 
43,883 2,420 
19,372 087 

~ - -  
320,146 

86,270 

9,417 
5,725 

82,533 ................. 

-_-___.- ----- 
Pounds. Value Pounds Value Pounds Value Pounds. Value. Pounds. --________----- I . I  .I . I  .I . I  I I 

$2,831 205,581 $2,515 245,010 .................................. 27,330 
3,135 83,340 2,8i8 62,700 .................................. 45,460 .............................. . 1 . .  4,200,000 

565 11,010 568 106,600 
220 5,200 210 100,070 .................................. 18,960 

2,851 54,391 1,975 50,610 
, ........................... 

208,200 
25,445 
62,602 
34,230 

1,200,000 
88,061 

123,244 

61,429 
20,357 

................. 

$2,559 
1,340 
1,S86 
1,880 
8,750 
5,958 
3,960 
:.a03 
4346 ........ 

$2 148 1 105 000 
1:242 '106:675 
1,880 28,000 
1,668 6,300 
2,500 741.656 
4,770 39,880 
5,075 15,588 

2,823 202,100 
1,C57 ......... 

2,280 

I .......................... 
5,610 515 

17,910 486 

......... 1 ........ i ......... I ........ I ......... j 1 ......... I I 8,600 ........ ........ 
1 ........ P,O50 237 5,220 208 45,200 

.................................. 2,859:150 165 168 2 571'025 204,374 4,189,508 

................................... 2 700 147 3 700 268 213,665 

.................................. 866 13 1,330 20 ........ 

................................. 590 18,500 1,110 150,400 

6,131 565 156:210 14,717 1143290 11,198 107,070 

15,230 395 26 550 691 20.435 537 45,762 

-~ 
Pounds. 

442,800 
23,000 
10,013 
79,200 

210,000 
85,000 

110,831 
7,820 

54,025 
122,000 
51,800 

-- Vnlue. ~ Pounds. 

$3,871 441,900 
690 ?,OOO 
751 21,374 

3,870 72 808 
510 205:OOJ 

2,575 85,44@ 
3,959 109,595 

216 7,080 
1.983 58,985 
4,860 112,110 
2,371 48,521 

1- 

......................... 

......................... 
6,507 230,200 8,555 

2901 2,165 281 

$3,802 
603 
805 

3,518 
472 

2,650 
3,959 

1,108 1 20,250 1 2,305 

I 
474,400 $4,135 465,485 ' $1,435 19,760,994 ' $143,703 17,4lR,?50 $131,245 

7,150 214 11,050 341 1,327,502 46,675 1,206,752 45,502 
............................. 400,100 21,106 51O,J64 22,761 

.............................. 791,282 38,005 703,044 32,919 

.............................. 101,300 2,901 101,5iU 2,074 

.............................. 27,969,556 57,180 30,95&120 65,307 

5,135 275 4,250 241 1,15U,296 68,898 1,109,273 57,038 

1,797 60,450 1,977 
7,308 1 240,410 1 7,614 
8,082 105,788 8,115 

3,425 140 3,120 131 

229.46a 6,260 213,200 5,370 , ... .....,....... 
.............................. .............................. 

...... ............... 

......................... 
48,008 1,688 

265:828 3,689,511 68,9001 301,465 715 

13,440 157,760 14,108 

1,369,551 46,981 1,385,352 48,040 
576,557 35,836 563,264 35,201 
183,320 4,000 113,370 4,514 

7,127,486 242,009 6,224,873 211,575 
8,430 426 1 3,185 396 

I I I 1 I I I 

Worcester. District of Columbia. 
_~ ___- 

i'otnl fur State. 

1890. 1 1691. ------I 1890. 1 lFQ1. 1 1800. 1 1891. 

........I ..... :.. ........ 

l$;LI: I 425 1 10,010 
8,450 308,750 

205,112 9,050 108,376 

434 
10,013 

110 400 5,520 126,240 
40:000 I 000 1 35,000 

........ ............... ....... ....... ..... ..... 687 173 24 651 750 465 25,!10% I 1 1  I 1 272,505 11,086 273,283 12,118 
..,I.. 

........I. ................ .......................... ......................... 
2,600 1 1,899 1 1,000 ......................... 

_.-'--I__._ 
,082,191 1 217,707 12,618,109 

_-____- 

...... ........ 1 .......'........I....... I 28,1851 3,7581 44,8371 5,369 

........ ........ ....... 
1,430 

148,800 
2,388,000 
4,056,110 

6.250 

8,400 
31,723 

228,690 
562 

3,720 
2l>!fG; 

........... .... 

147,760 8,226 
2 776 898 37,400 
4:828:H72 266,250 

7,350 69; 
8,044 3,963 

80.780 22.33:J 

/141,177,827 '6,480,759 I I I I I I - 
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The prodtects taken Zg each appuratm.-In the vessel fisheries of Maryland the 
only products obtained are oysters and menhaden. The yield of these in each connt)y 
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 4,514,114 bushels of oysters, valued a t  
$2,615,840, and 28,516,000 pounds of menhaden, worth $60,533. 

The results of the shore aud boat fisheries with reference to the apparatus used 
are given in great detail for each county. in the second table. In 1591 this branch 
yielded $3,754,356, of which oysters represented $2,650,026. The most iniportant 
apparatus used iii the capture of fish proper were seines, which took 14,312,398 pounds, 
valued at  $265,443; alewives, shad, and striped bass constitute the principal part of 
the catch. Seines are most promineut in Harford, Baltimore, Worcester, and Cecil 
counties. Gill nets rank next to seiues in the valne of the output, although in the 
quantity of products taken pound nets are second. The gill-net catch was 5,447,291 
$ounds, 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 8,455,299, worth &153,471. The fish thus takeu 
having the greatest value are alewives, shad, mid striped bass. St.  Mary and Cecil 
counties excel all others in the value of' tlieir pound-net fishery. Of other prominent 
kinds of apparatus, fyke nets are ci-edited with a catch of 1,546,564 pounds, valued 
at $60,549; lines, 970,135 pounds, valued at  $35,271; pots, 389,740 pouuds, veliied a t  
$16,030; weirs, 416,891 pounds, valued a t  $11,952, and traniincl nets, 123,906 pouiids, 
valued at  $5,797. Under the head of iniscelleneous apparatus are included all prod- 
ucts except fish, although sonic of these, crabs and terrapins, for instance, are taken 
with appliances that are also employed in the capture of fish. 

Couptiee. 

Anne Arundel.. 

Calvert 
Dorcheeter 
Kent 
p e e n  Anne ........ 
bomerset ........... 
St. Mary 
Tnlbnt 
Wicnmlco 
Worcester 

Baltimore.. ......... 

Statement by counties aitd 8pecie8 of the yield of the iwsel fishei-ica of Mavylaml. 
- 

I Nonhadrti. I Oyutors. 1 Total \ . a 1 u T - j  

1800. 
1890. --.....-I 1890. -- - 

Pounds. Value. Pounds. Value. Busliele. ' Value. Busliule. vnluo. 

9,210, 000 $17,687 7,576, 000 $17,783 I ,  070: 500 500,031 707, 0111 554,231 805,71a 

~ - ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ - -  
.......................................... 125 012 $08,350 118,605 $07,000 $03,350 

.................................................. 61,060 86.348 83,270 40,465 30,348 ............................ 4,740,000 9,875 1,084,201 488,057 1,141,210 570,732 488,057 ..................................................... 10,737 7,281 2,800 2,150 7,281 
4,200,000 8.750 I, 200,000 2,500 ........................................ 8 750 

30,375 2,252,001 1,018,824 2,4!3,227 1,247,801 1,014: 548 .................................................. 27,250 13,210 20,400 13,210 .................................................... 145,405 65,470 143.500 71,243 05,470 ................................................ 80,285 38,828 ::: :i: 1 38, 0513 38.828 ................................................ 5,400 2,950 5,080 1 3,100 2,950 

12,347,600 25,724 15,300, OU0 

1891. 

$67,000 
572,014 
40,405 

580,007 
2,150 
2,500 

I, 278,170 
20,400 
71,212 
Y8,050 
8,100 

!, 670,873 
-- 
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Statement by counties, apparatus, aiid qm7ies of the yield of f i e  s1Lol.e jislrcries of Maryland. 
_________.___.--_A____-__- 

I Anne Arundel. I Ualtimoio. I Calvert. I 

..... ..... ..... ...I. ...... 1. ....... ./. ....... 
SBots and 

croakers ...I 18.5801 1,1151 18,0701 1,1211 ......... .. 
Sqnetea rue .......... .I.. .............. .I.. ..... .I.. ...... 

Total ..... 003,095 13,820 000,735 14,385 135,269 ,__.__ -- _;= -_ 
Stripedkas~..! 12,000 1 11080 I 11,500 1 1,035 j 0,025 
Other fish.. .. -13L600 410 -13.700 - 2 4 -  1,900 

-___- P-ill n a t n .  "-.. ...,.-. 
Alewives .... 
Bloefish.. .... ........ 
Catfish. ...... 2,800 ........ 
Menhaden ............ \. ................................ 
Perch,wliite. 4,100 205 3,720 185 3,050 
Perch,yellow 12,300 405 12,850 471 8,320 
Pike ......... 2,145 150 2,050 143 15,225 
Shad ........................................... 12,502 
Striped bnss . 5,860 525 6,000 450 3,750 
Other fiah .... 8,830 205 8,300 2.59 900 

Total ..... 89 ,955 ,  2.995 91.940, 3.0:!0 83,755 
I- I 

__ 
Fvkenets: 

___ 
12500 50 

-. -- 
Alewives ... . I  12 000 ....... 
Catfish ........ 3 : ~ s  1 &? 1 3:870 I 110 1 33,400 
Eels. 7,200 
Perch. white  ................ 

.. 
..... 

Weirs: .. .~ . 
Catfish .... ..I.. ....................... ..... .I 5,300 
Percb, white. .................................. 4,820 
perch,yellow. .................................. 42,600 
Pike 0,000 
St,ripcd bass.. 
Other fish. 

Total 

Catfish 1,600 

....................... 250 
....... ..................... 

....................................... 
_____/_I_..___-- .-)__--- 

Shrimp.. ...................... - - --- 
Total .... 0,0Rli,241 347,034 

Grand tota1.'7m9T!?%%?& 

........ ........ 
585 
47 

2,538 

280 

__. 
__- __ 

........ ........ ........ 
163 
273 
925 
600 
300 
25 

2,400 
_- 
-. - - 
....... 

1,500 
380 

2,117 

1,708 
124 
2110 

1,329 

- 
7,48! __ - 

200 
241 

1,065 
410 
220 
81 

2,107 

04 
20 
10 

100 

1,145 

__ 
_- - 

__ 
- 
I_ 

- __ 
...... 

450 
4,275 
3,720 
8,445 
- 
- 

O?, 099 

.,_.. 
8i,100 
13,000 

117,800 
33.010 
05.338 

........ 
101,5no 

........ ...... 
....... 

92,250 538 280,000 2,000 
000 301 5,400 210 

5,070 180 ................ 
4,100 164 ................ 
2,800 108 3,650 219 

10,310 442 2,325 98 
0,440 389 ................ 
2,261 08 32,000 1,090 ............... 9,500 1,330 

............... 5,000 250 ............... 9,000 450 
0,640 582 14 080 1,40% 
1.050 25 9,'130 2 7 5  

138,121 2 , U G  058,145 7,960 

41,800 290 24,000 380 ............... 45,000 2,250 

........ ........I 285,500 575 

___ - _. --_ 
----- -_- 

9,040 452 
87,243 2,039 

5,620 212 ................ 
5,500 275, ................ 
0:870 427 1 ......... ...-... 
2,820 212 ............... 
1,350 34 ................ 

05,200 2,238 ................ 

43 100 1,058 ................ 

3,720 1 701 42,857 1 1,500 
080 a4 ................ 

........ ........ 2,103,220 132,00E 
8,285 07 
2,840 84: 

8,044 3,900 ................ 

,55&%31 -/%6%= 152,224 

1801. I 

................ 
14,700 I 030 1 

....... 

...... 

................ 
87,800 1,290 
10,200 1,944 1 

................ 
4,903 170 

14,100 1.125 
10,35! --31!- 

262,253 5,785 
___ 
____ _-- -- 
................ ................ ................ ................ ................ ................ ................ ............... -_ ._ ................ I_-. _- -- 
................ ........ ....... -1:::::::: 
..... ...I :.. ..... ............... 
................. -- ........ I ........ .._ . , -- 
................ 40.570 1 l,y/ - 
-- - -~ 
................ ___- .___ - 
,800,070 142,512 

9 105 
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305,000 
1,280 
9,900 

417 

$3,000 
70 

306 

Staiunieut by  oouiities, ap~ai*aius ,  nird apeoies of tke yield of the sl~ore$iil~eries of ~~l.yliind-Continued. 

Seines: 
Alewdves .... 
Blucflsh.. ..... 
Catflsh.. ..... 

/POUl1dfl. I Vah1e. j I'ouuds. --- 
240,000 

17,500 
9,400 

11,500 
21,000 
10,200 

170,975 

$1,805 

013 
370 
505 
875 
012 

5,845 

................. 

................. 

575 
300 
325 
740 
054 

3,04:. 

....................................... 
7,770 850 0,880 310 

885 40 711 32 
3,500 175 3,200 100 

b8,400 1,710 07,200 1,080 
10,571 740 10,000 705 

300,028 0,037 284,200 8,922 

l-R5,200 

10,430 
0,010 
0, 300 

18,500 
10,020 

105,088 

........ 

........ ........ 
0,000 

13,900 
8,500 

Pike ......... 
Sllad.. ....... 

Squetea 110 
Stri ec1Eoss:- 
suctors ..... : 
Other fish .... 

s p o t s  Ulld 
croakers .... 

___-.___ 
Total ..... 1 511,054 I 12,008 1 383,508 

. 

Poiind nets.  
Alewives .... 
Catfish ....... 
Eels.. 
Perch, white. 
Perch, ydlow. 
Pilrc ......... 
Shad ......... 
Slri ed ba8s 
Sucl!ers ..... 
Other Ash. ~. . 

Total ..... 
Gill nets: 

Alewives .... 
CatfiRh 
porrh, wiiite 
Perch, 1 ellow. 

Suck%rs ........................... 
Other ~sh..../....i.500 1 225 i a,ti(iu 

-- - -- -- 
135,8n0 1,0i0 106,200 
23,125 023 10,815 

0 300 315 8,800 
. 241285 800 15,145 

1,507 94 1,705 
00,325 2,274 58,038 
5,850 410 !A070 
3,000 75 5,280 
5,020 150 0,000 

.................................. 

-_--- 
271,272 0.182 I 210,743 __ - -__ 

98,600 <z /-<& 
................ ./. .... :. . ................................. 
................. 

Pikc ......................... 
Shrid ......... 270,325 
Stripxlbatis..I Sturgoou.. 8,930 

.. ".I". 

Alewives .... 
Cnttlsli. ...... 
Eola ......... 4,000 

Pike ......... 
Shad ......... 4,081 

...... .. 

. I :  ::: :: 1' 
0,474 253,8J8 

025 1 11,740 ............................ 

173 14 000 
275 d570 
100 4.200 
303 7,500 
410 11,900 
103 1,700 
170 G.425 
2 i0  6.080 
62 2,320 
80 3,W0 

531.815 
18,425 
0,790 

17,200 
12,000 

$1,380 '2,780,500 1 $13,002 /2,650.500 1 $13,252 

0,200 
577 
248 
804 
508 

114,410 
88,580 
2,700 
2,550 

...... 072 I....;.... ........................ 
417 1 11 8,0001 175 804 9:l 9,500 3,!!80I C75 82 

255 5,330 4,000 120 

2,800 
5,810 

100 
90 

850 
795 

440 
63tl 

..... 

1,E 
425 
82 
]no 

00,800 

6,583 
............... 
............... 

__ 
705 

351 

...... 1 ................................. ....... 4 300 
200 1 0:800 1 "0::: I ii! 

775 

_..__. _.._.. 
8,705 
8%2 

...... 

...... 

100 44,065 
192 20,070 

, 47 d,000 
825 3.125 
138 9,800 
52 12,335 

0415,700 4,728 621.000 2,601 

15200 020 11,400 570 
1,300 210 7,500 225 

743.400 23,204 034,208 10,938 
17,800 1,0G8 14,050 813 

1,100 284 5,750 230 

24,043 l,7"5 20,150 1,410 

320 
2,445 
!1,28( 
1,925 
1,4& 
1,48C 

141. 
28: 
222 
81C 

75,000 

7,700 
............... 
............... 

000 

.409 

108 

............... 
453,040 
20,896 
45,000 

.... 
302 ...... .... .... ....... 

lot 

11,349 
1,704 
1,140 ............... 

Charles. 

597,272 

--- 

__ 
-- 

........ 

1800. 

-- 
15,390 --_- --_- 

................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ---- 

................ -- -- 

................ ................ ................ ................ ................ ................ - .-. ................. -_-- --- 

................ ................ ................ ................ ................ ................ ................ ................ ................ ........I 

'duuds. Taluo. -4- 

Total..  ... 
Alowires .... 
CntRali ....... 
Eels .......... 
Percll.wllite .I 
Perch, yellow. 
P ike  ......... 
Shad ......... 
Striped bass . 
Suckers ...... 

Totsrl. .... 

Fyke uots: 

Other flsh .... 

Trammel nots: 
Cqtf l~h . .  
parch, white. 
POCCh, ycllow 
Pike 
Stripnd bass 
Othei fish 

410,000 $3,125 
1,125 75 
0,200 305 

, ----- 
301,355 11,414 j 344,738 

10 800 04 9,200 
7'7G0 310 6.600 
(i:7ao 270 0,025 
2,800 140 1,500 
6 250 270 4,750 
4:300 258 3,200 
1,530 55 1,313 
5,075 355 4,043 
3,800 114 4,000 

51,075 1,020 43,091 

.............................. 

=== == 

2,020 00 1,701 --_- 
___ -_ __-'- - 
........................ ......................... ................................. .......................... ............. .....,.. ...... 
.- 

............... 
1,000 55 
3,000 105 

............... ............... ............... ............... ............... .............. ........ ............... ............... ............... 

........I ....... 
70,000 ~ 2,200 

1:- ..... 

........ /""';O 

...... ....... ....... ...... ....... ....... 

............... 
111,950 3,120 

4:750 155 
2,350 118 

95 azo 0,305 

5,050 225 0,750 270 
0,300 a16 7.700 :i8$ 

12,335 370 13,007 41C 
15 105 010 18,583 1,116 

0,105 185 7,500 226 
!2:700 210 4,375 350 

............... ............... .............. ............... ............... ............... ............... ............... ............... ............... 

........ 

............... 
4,000 158 

080,007 l0,38C ==== ----I- 

........ 1 ....... 
I 

_I_ ___- ---- 
........ 1 ........ ........ I ....... ........ I ....... ........ ' ....... ............... ............... -_ - -- 
............... 
-.-i-- -- ! 

........ I .  ...... 

1891. 

'oiinds. j VUIUO. 

............... 
1,250 58 
3,850 179 ................ 

57,084 1 1,712 

1,475 73 
2.300 148 
3,180 255 ........ I ....... 

470,488 1 5,002 

1,100 1 35 ---_ 
- _ , _ _  

........I ........ 1 



Cnrolino. I Cecil. 

Apparnfus nnd 1890. 1891. 1890. 1891. 
- species. 

Pounds. Tnlue. Pounds. Tnlue. Pounds. Tnluo. Pounds. Tnlne. I ---___- 
Lines: 

Cntflah ....... 10,571 $?io 11,140 $390 10,175 $485 15,990 $479 
Perch, white. 1,200 60 1,300 08 1,700 85 1,450 70 
Stripedbnsa .................................. 750 GO 940 75 

11,250 
1,375 
1,060 

Charles. 

1890. 1891. 

Pounds. Vnlue. Pounds. Vnlue. 

I--------- ............................... ................................. .......................... 1.-  ..... 

...... ........ ........ ... ......... ... 

08,500 
22,067 
58,i30 
1,500 

35,200 28,714 
11,400 
11,816 

............... 

..................... ........ - -- Miscellaneous : 
Oyster8 ...... I-:.- 1.. 
Crabs, hard ................... ........................................ 
Terrapins 

Total 

Dorohester. I Harford. I Kent. 1 

$393 
680 

1,810 
75 

2,100 1,005 
912 
445 

Seines: 
Alewives .... 
Bluefish ...... 185,400 

8,500 
12,575 

23,400 
10, IO0 
18,290 
0,720 

71,225 

......... 

......... 

36,500 
20,500 
04.400 
2,000 

$1,054 
301 
53 5 

120 
085 
845 
315 

2,805 

....... 

....... 
658 
279 
090 
45 

204 
355 

$223 
795 

2,012 
, 100 

I-_(- 
Totnl .__.I 444.274 I 8.914 

Cattish ...... 
Eels.. 
Menhaden ... 
Perch, white. 
Perch, yellow 
Pike  ......... 
Shad ......... 
Spahishrnnek- 

Spots n n d  
ere1 

Pound nets : 
Alewives .... 
Bluefish ...... 
Cntfish.. ..... 
Eels ......... 
Menhadoil ... 
Peroh, whita. 
Perch, yellow 
Pike ......... 
Shad ......... 
spots and 

croekcrs ... 
Strinedboss.. 
Sguctengue . . 

15,290 

26,800 
13,700 
24,143 
7,875 

................. 

83,563 

................. 

-- -- 
170,400 
11,300 
28,143 

16,200 
18,000 
30,035 

3,005 
74,900 

14.000 
10,050 
8,400 

Stufgeon .._. 1 700 
Suckers ..... 25:ZOO 
Other fish .... 12,725 

I- 

......... 

102 
505 
010 
209 

2,442 

_- 
_I_ 

862 
452 
985 

114 
930 
95 
20 

2,508 

700 
425 
030 
85 

652 
380 

....... 

.................................... 
53,800 2,090 41,500 2,075 
71,000 2,485 77,733 2,915 
15,343, 1,060 11,730 880 

551,250 22,050 442,400 17,GDG 

............... 
35,400 
31,42R 
11,200 
13.825 

-- 
1891. I 18;. I 1891. I 1890. 

2,002 
1,100 

890 
504 

4,267 

4,200 

10,500 
............... 11,300 

7,280 
8,930 

11 500 
10:935 I 
1,040 

' 040 

210 

1,485 

$02! '4,270,500 $46,928 3,582,000 $40,397 
423 .................................. 

....... 4401 , ii;li?51 10.550 g; 1 2m;I :g / 

~~ 

533,015 

............... ............... ............... ............... ............. ............... ............... 

8,006 -_- -- 

:- 

....... 1 ......... 1 ........I ......... I ........ I 

Total .... 
Pramniel nets : 

Catfish.. 
Perch, white 
Perch yellow 
'Pilre .'. 

425,018 9.888 -- 
..................... ................. 

I..._. ........... ....................... ................ 

5,428 1 700 

................ 21,104 ................ 10,720 

................ 5,000 
7.042 ................ 10,722 ................ 11,200 ................ 8,333 

547 
215 

.... .... .... ....... 

740 10,505 

175 5,429 
635 1,285 
005 (,GOG 

250 7,OGG 

500 0,810 

280 8,000 

160,50u 802 349,100 2,072 
10,900 436 2,000 100 
30,571 1,070 28,000 800 

8,730 1 280 

085 ................ 
540 ................ 
100 ................ 
510 ................. 
GOO ................ 
215 ................ 
212 I ................ 

~~~. .~~ .. ~ 

12,120 981 .......................... 1 ........................ 
1'1,500 875 ................................. 24,800 1,200 

900 .......................... 1 :..: .... 32,530 1,290 2ti!El 256l... .................................. ..... 1 ....... 1 .........I... .... 1 5 , l O O i  255 
70,450 2,721 20,209 733 

020 38 '3% 1 893 1 ......... / ........ 1.- ....... 1 .._.....I 3%: 1 164 
9.100 687 ................. .........I ........ 15,625 1,250 

.................................. 

......... 

___-- 
...... ..I. ....... j 74.721 I 3.535 laj,arll--zid--!- 

1891. -- 
mounds. 1 Value. 

............... 
5,700 1 142 
6.150 176 

A i - -  
274,344 10,079 

40?,100 30001 2,970 150 

24:055 I 840 
6,000 200 

_--- -- 

........ 
28,400 l . - i ; ~ 5  

17,060 615 

28,500 1,185 
4,000 276 

............... ................ 
5,000 140 

........I ....... 



FISHERIES O F  THE MIDDLE ATLANTIC STATES. 419 

Statenlent b y  cou~itiee, apparaiw, and xpecieR of tlie yield of tire shore $ahevitv of Xaiyland-Continued. 

Pnlue. 

$1,520 

368 
721 

....... 

Po11nds. I- Poiiuds. Value. Pounds. Value. ----- 

425,200 $2,126 389,500 $1,017 ......................................... 
1,144 . 40 915 32 .................................. 

14 , lPO 780 13,450 140 

%ill nets: 
Alewives .... 320,800 
Blueflsh.. ............ 

3,715 

0,918 502:144 
21 428 

130 2,857 100 

20,302 514,031 11,024 
1,640 22.485 1,574 

ere1 ................ 
Squetenguo ..I 1,250 
Strined lms.. 23,100 

$1,604 

302 
840 
468 
657 

0,060 

Suckers ........... 
Other Ash ....I.. 19.030 

3p6,lOO 

322 800 
14:OZO 
13,200 
0,820 

280,275 

............... ............... 

Totnl .... 818.030 

Alewives .... 26,800 

___- 
Fykn nets: 

Cnttish ...... 8,540 
Eels.. ........ 35,ZcO 
Porch, white. 2,800 
Porch, yellow 0 300 
P i k e  ......... 4:800 
Shntl ......... 3,500 
S p o t s  and 

oronkers ........... 
Str i  edbnss 3,285 
Siicgers . ~. . 8,804 
Other Ash.. .. 4,500 

Total .... 107,:129 
--- 
-- 

Catfish 
Menhaden . :. 
Perch, whlte. 
Perch, yellow 

Weirs: 
Alewives .... 34,865 
Catfish ....... 20,800 
Eels .......... 1,100 
Perch, white  . 0,000 
Perch, ydlow d,250 
Pllce ......... 1,500 
Shnd ......... 2.835 

.............. 
130.800 
16,800 
13,500 

S p o t s  and ' 
oroalcers ... 3,200 

Striped bass. 11,200 

10,544 
52500 
303450 

285,050 

Suckers 
Other fish.. .. 2,700 - -- 

Total. .... 98,860 

................ 
5,006 
2,3i5 
2,260 
10,243 

4,120 

22,900 

0,500 

029,484 

............... 

.............. 
--_- 
__ - 

-I 

Totnl .....I 34,000 

480 

1,445 

260 

23,045 -- -- 
70,100 
40,260 

1100 
27:OOO 
00,050 
23,300 
0,041 

Alowives.. . . . . . . . .  

Other fish. 

Cntfish.. .... .I::::. .... 
Suckel8 

-- 
Total 

700 
1,208 

35 
1,050 
3,568 
1.814 

215 

1,560 
3,600 
2,600 

10,150 

Totnl.. .. 

77 
210 

75 
413 

Vnlue. I roullda. 

............... 
3,400 

2U0 ............... 
40 

' 15 

............... 
50 1 1,180 

1,848 22,000 

............... 
1,300 
3,300 
1,810 

10.012 797,415 

132 23,400 
270 7,430 

1,710 29,700 

-- -- -- 

210 
225 
73 

I00 7841 10,900 3,000 

60 2,880 

2,888 ! 100,1105 

............... 
~ 

_- --I.== 

oronkers ... 
Striped bees . 
Other fish 

9:1 2;:: ............... 
I 600 
23280 ............. 

1.383 I 30,250 

1,170 1 31,800 

___- -____- 

............... 
3,000 
1,850 

11,200 

30,750 

---- 
---- 
_- 
............... 
28,050 

ROO 
74 

800 -- 
862 --- 

1,228 

1,453 

1,272 

....... 

81,078 4,835,857 &&; 

22,089 014 23.234 030 

48,700 1,048 54,200 2,108 

__.__.-____-- -_ 
___ ----- 

------I----- 

114,000 850 88,0110 000 

'OtE : 
Eels. ......... 

dinor appara- 
tua: 

111 

120 ......... 

20,400 

....................... 
1,873 48,000 1,800 
1,530 35,735 1,430 

860 14,909 820 
015 10 714 585 
810 11:%86 790 

-_ -- 

.......I ......... I ....... 

................ ............... ............... ............... -- 
............... __ 

3,012 155,005 6,428 146,120 6,189 

204 ................................. 
700 .................................. 
50 .................................. 

356 .................................. 
283 ................................... 
80 ................................. 

105 ................................. 
150 ................................. 
I63 ................................. 
05 .................................. 

____-_---_ - ---- -- 

......................................... 
-- I_ -- 

2,005 ................. I ......... I ........ -- -- --- -- - 

...... 

'55,250 
7,250 

2'2,805 
5,220 

90,525 

32,921 
__ 

52 

15 ....... 

-- ---_ 
120,017 1,238 10?,00C 1,070 

i_========= 

.................................. .................................. .................................. .................................. 

......................... :.... .... 
6,564,li08 121,200 5,504,884 105,280 

__-..A_---- 

____---__.I____-_ - - _- 

355 ......... .....-..I.. ............... 
150 1 900 I !; 1 985 1 08 ....... 1,5dO 2,000 GO 

28,050 

655.500 
27,500 

1,228 

141,388 
450 

---- 

............... ............... --- 

....... . . . . . . . . . I  ................. 1 ........ ....... 1 10,007 390 11 105 335 ...... 2.2601 2:8351 75 

discellnneous : 
Oyster8 ...... 
Crabs, hard . . 
Crnbs, aoft ... 
Terrapins.. .. 

3,450.050 
290,100 
633,500 
18,300 

1890. 

23 132 
4:35l 

19,005 
5,400 

__ 
Pounds. 

3 574 000 
'483:400 
700,167 

17.400 

144,400 
16,400 
3,500 

69,500 
40,000 

318,115 

4,607 

25,450 

6, 125 

007,157 

91 200 
40:265 

1.500 
25,500 
02.000 
21,000 
7,875 

2,450 
3,000 
3,700 

10,350 

....... 
39,000 

....... 

....... 
--- 
-_ 

278,440 

000 ....... ....... ....... 
2,080 

20c ....... 

....... 
1,130 
600 

5,510 
--- 
-- -- 
....... 

0,070 
3,8UU 
1,725 

3,500 
....... 

2,000 

17,695 

28,000 

-- 
I___ -- 
....... 

31,237 ....... ....... -- 
27,237 

,685,825 
49,300 ........ ....... - 

,63!), 125 __- ___ 
,410,219 

___ 
Value. - 

$892 
820 
105 

4,350 
2,300 

11,279 

....... 

3,235 

560 

1,008 

245 

24,388 

...... 

...... 
-- 
-- -- 

846 
1,478 

55 
1,530 
8,445 
1, G83 

333 

122 
180 
111 
485 

10,208 

0 

-- __ 

...... ...... ...... 
32 u ...... 

....... ....... 
:7 
15 

85 
-- 
_- 
....... 

200 
270 
68 

350 
80 

908 

....... 
- 
__. -- 

883 __ 
....... 

1,204 ....... ....... 
1,204 

14,451 
022 

- __ 

....... ....... -- 
15,070 

71,630 
_ _  ___ 

1801. 

'ouuds. Vnlue. 
- 

-- 

126,100 $825 
17,320 800 
4,100 1?3 

........ 1 ........ ............... 
750 1 11 
720 18 
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Statenrent by counties, apparafus, arid species of the yield of {lie shore jisheries of Xuryland-Conjinuei.. 
____ -__ 

I Prince George. I Queen Anne. 11- 
I 

' I  i ' S p a n i ~ h  
' 

mackerel ............................................. ................ 

................................ 

....................................... 

. ................................. 
Shad ......... 
S p a n i s h  

Snnts a n d  I 
mackerel ... ,.____._ ................................... 1 ................ 

Value. - 
$030 
E l  1 
873 
110 

2,356 
3 817 

904 

147 
260 

7,120 
329 

1X,210 

...... 

1:039 

___ - 
1,200 

40 
32 

350 

900 
BO 

200 

...... 

...... 
01 
18 

500 
53 

3,440 

250 
685 
40 

240 
105 
123 

1,859 

__ 
___ - 

...... 
....... ...... 

1,708 

4.7iO 

55 
854 

1,144 
043 

1,520 

4,991 

13 
70 
30 
20 
12 

145 

...... ___ - - 

a05 

110- -_ 
-_ -- 

-_ 
- - 
...... 

7.5 
130 ...... 

...... ...... 
350 
83 

588 
- - 

6t. Mary. 

1890. 
__- 
Fouudu. 1 Value. 

100 000 $750 
6,'550 440 
5,500 125 

1 OD 5 
330,000 880 
20 200 1,090 
$MU5 207 ........ 1 ....... 
9,1001 390 

8,500 420 
14,250 805 
12,020 1,050 
0,150 183 

521,235 0,205 
- ._ 
.___ -. __ -- 
943 000 0,257 

0:500 455 
22,500 545 ............... 

411,050 072 

6 5RY 230 
193:000 I 0,207 

a,xm 419 

0,200 I 888 

' 8500 402 
30:180 1,810 

31,335 -lLli?O 
,i08,552 ... 21.855 

33,200 2,mn 

-__ 
02 000 
55:OOO 

580 
2,750 ................ 

12,800 610 
3,140 110 .............. ........ 1 :: ...... 
2,400 1 240 

................ ................ ................ ................ ................ ................ ................ -- ................ - __I - - 

................ ................ ................ ................ ................ -- ................ -- -___ 

20100 si0 
179:026 4,713 
47850 3,152 

2(94,681 10,821 
u:100 180 -~ 

80 000 $600 
8:70.2 404 

520 21 
300 000 800 

Id830 1,041 
4,'615 109 

9,000 208 

........ 
10,150 /""k% 
8,010 417 
14,080 GO8 
11,650 1,006 
4,740 144 m- 
I___ 

105500 8,008 
10:780 490 
29,008 704 ........ .I.. ..... 

A49.6001 761 

14,000 1 1,080 

11,240 630 
37250 1 7 0 1  
34798 2:355 

0-5 327 27,401 ' L 1 -- __ 
33,558 I,zuo 
-- 

80 800 500 
88:OOO 3,000 

12,110 005 
............... 

3,067 123 ............. ........ 1 :: ..... 
0,250 1 025 

2,840 1 182 
0 030 295 

18,'lJO 1,090 
3;21y/ 95 

200,8:!7 7,790 -___ 
................ ............... ................ ................ ................ ............... ............... -- ............... __- -- 
................ ................ ................ ................ ................ -- ............... -- -- 
20,000 1 1,450 

2,105 281 

28,500 802 
183,060 6,010 
42,200 3,001 

1,400 180- 

............... ........ j: ....... 

mi3K~-xi;Li77 
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Menhaden ... 
Mullet  ....... 
Perch, white. 
Percli,yellow. 
Pike ......... 
Shad ......... 
S p o t s  a n d  

croakers ... 
Striped us8 
Sturgeon ..... 
Suckers ...... 
Other 5eh..  .. 

Total .... 

S q l l e t C a ~  .: 

Princm George. 

180,000 
0.G00 
9,300 
7,400 
7.800 

34,210 

10,100 

2,700 
1,380 
3,501) 
0,500 

370,400 

0,800 

-__ 
-- 

Apparatus and ' 
spccles. 1 1890. 1 1891. " / 1890. 1 1891.' 1 1800. 

ill nets: 
Alewives ..... 220,400 
Hluc5sh ...... 0,100 
hienhnden .... 0,000 

Alewivee .... 51,400 
Bluefish ...... 1,300 
Catfish.. ..... 8.200 

1,102 213,$00 1,OUQ 410,pOO 2,082 382,000 1,600 408,000 2,044 
304 8.000 336 15,000 780 14,100 005 ................ 
10 7,100 12 85,000 170 78,000 157 ................ 

Eels ......... 1,050 
Menlinden ... 11,000 
Mullet. ...... 8 700 
Perch -,vhite. 4:GOO 
Perch:yullow. 5,200 
Shad ......... 24,325 

oronkers ... 700 
s p o t s  ana 

105 
130 
372 
22'2 
438 

1,173 

SquQtea rue . . 13,600 
Striped %~ss.l 1,300 
Sturneon.. ... I 1.300 

105,000 175 18,2(10 GO 12,500 

7,300 202 10,500 082 17,200 
10,100 303 22,800 518 10,500 
1,700 102 5,800 8-48 b,'iOO 

41,700 1,251 30,401 1,251 20,741 

5,800 116 .......................... 1.. 

Sock-era ............... 
Otlier fish. .. ./ 2,800 

............... 
25,000 
30,285 
10,500 

108,703 

20,200 
2,800 

10,475 
5,285 

25,920 
12,140 

1,280 
1,000 

030 
3,729 

1,010 
140 
838 
185 
0.18 
425 

24,034 

407 
400 
135 

0.j 
140 
315 

30 020 

05 

9,800 448 17,700 706 7,700 308 13,000 055 
0,500 325 21,200 1,060 10,500 525 8 000 153 
1,700 85 16,400 0x4 17,500 1,050 l0:000 872 
1,800 45 7,000 350 0,200 310 9,715 340 
2,800 130 22,400 503 10.000 401 28,200 705 
4,800 240 8,1100 207 8,700 231 0,500 328 

..................... 
140 1 3.500 1. 

Perch, mhito. 

Shad ......... Pcrch,pllow. 

23 0,000 380 
367 12,500 025 
160 22,215 1,448 
35 0,400 470 ._.. 11,200 330 

175 20.500 615 

3,101) 124 2,800 114 11,626 405 14,125 505 30,805 1,820 

211,013 7,230 103,034 0,834 84U:210 20,013 000:00@ 20,502 , 387,188 18,380 
2,800 84 2,700 81 I!l000 570 I8 207 548 .........I ........ 

11,000 
13,400 
21,231 
3,200 

10,000 
17.034 

23,005 

326,025 
, 

404 ............... 
070 8,100 165 

1,380 14,050 080 
108 3,000 05 
507 9 800 105 
520 8h50 ai0 

............... 
. 1,420 

11,109 
............... 

1,3#2 285 700 1,428 
025 1 27:500 1 1,375 
085 27,800 075 
168 20.270 720 -~ 

52 1.. ....... .j. ...... ..................... 
21,3011 LOG5 

582 !!: 1 23,0401 11,200 840 072 

711 118,870 4,050 

I I I I I I I 1 

-I-I 

- - 
305,100 1,533 

24,880 870 
28,120 1,054 ........ ....... 1 I 

........ .. 

............. 
21,200 j -  1,600 
4,700 250 1 

14,100) 4 w  

640,590 1 10,910 1 
h 
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I I Somerset. 

BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

14,300 
14,400 

Statement by coiinties, appavatus atid spcciea of tlia yield of the  ahore .fielievies of Mavylarcd--Continued. 

$71 
360 

Tnlbot. 

38,800 
64,250 
32,400 

5,600 
11,286 
4,200 
4,813 

$192 32,000 $159 
2,570 G0,llO 2,050 
1,290 38,700 1,548 

280 4,800 240 
............................... 

395 9,610 R35 
252 3,500 210 
l(i5 8,570 120 

Wiooniioo. _ _ _ _ ~  
- 189; 1 169;. 

'ounds. Value. Pounds. Value. ---- 

-------=I--= 

41,8501 1,0741 38,7501 1,5501 
Pots: 

Eels ......... 

I 1 - 1891. Apparntus and 
species. /2°11_ 

24.500 

- 
1891. 

.............. 
0,500 

1800. 

..................... I._.. ... .I::: ............. 
104 7,000 190 

.__. 

Value. 

37,714 2,G40 i 33,600 1 2,705 

6,080 210 I,G84 270 

211,043 8,104 1 213,074 8.487 

35,300 270 32,400 258 
12,800 318 0,257 224 
5,000 280 0,000 300 
4,030 115 4,580 160 

450 30 350 25 
8,815 140 3,300 115 

- -. .- -- - -- 
-- I I- 

.............. ................. 

- 
'ounds - 

17,400 
15,600 
12,500 

10,125 
6,330 
2,092 

10,150 

....... 

...... ...... 
19,800 
8,400 
2,500 

i,0110 
5,206 
1,400 
&GO0 

Pike .'I. .................. 
Shad ......... 1 1,575 
Snotn  and 

, 

4,800 
2.300 
1,500 
3,515 

GO 
115 
85 . 105 

1,550 
1,050 

............... 
125 
20 

Total .... 

I%llleBsh ....... 
Eels.. Catfish ........ ....... 

Linea: 

28,535 i 036 28,085 809 

17,200 600 24,600 708 9,iyWi 3fZI 10,:p;I 351 21 

- .- -- ___ - ._ 
-I--- 

............... ............... ............... ............... 
4,000 

G,000 
8,000 
1,100 
4,800 

100,260 

31,400 

.............................. 
100 I 3,520 1411 .............................. .............................. .............................. .............................. 
300 0,028 a45 
320 8,720 400 
00 900 80 

145 4,500 135 

4,341 100,108 4,068 

1,200 40,400 1,856 

___-____-- 
_-, -_ -.- 

__________- - 

6,415 

23,375 

276 -- 
935 

Hinor tus: appara- 

Alewives 
Cnt,tl&. 
Perch white. 
1Jercli:yeUow. 
Shad 
Striped bw,s 
Other fish.. 

- : - ! - - - ~ . ~  ----I-- I--=-& 
....................................... 12,800 ......................................... 1,600 ............................................ ................................... 23,100 

................ .I: ........................... 
3,850 

.................................................... 
.......... .I. ..... .I.. ................. 

573,500 
!91,83B 
!08-433 
19,200 

............... 
255,250 

4,377 
0,258 
5,700 

530,800 

&:i34 
0,8LO 

~ i a a  

.............. .........I....... 
l6:1,IJ8G 2,240,100 1180,050 

10,503 048 507 20 185 
1,080 7:800 2:340 

1,082 108,433 1,620 

.............................. 

Vnlne. 

$37 
300 
450 

405 
100 
115 
348 

...... 

F y k r  nets: 
Alewives.. 
Cutfieh 
Eels ......... 
Perch, white./ 
Perch, yellow. 

Shad. ........ 
S p o t s  and 

croakers. . 
Squeteague . . 
Stri e11 bass. 

Other flah. ~. . 

... ....... 
XIIllet ....... ' 
Pike . ...... . I  

si1cfc)ers.. .... 

11,400 
3,4i0 

21,500 
' 800 
1,300 
4,800 
2,81)U 
2,541 

1,560 
2,450 
3,2011 
2,4(10 
2,400 

$fi7 
173 
8GO 
22 
51 

144 
1G8 
87 

70 
98 

160 
72 
I 2  

11,700 
3,800 

26,500 
1,100 
1,600 
5,700 
2,NJo 
2,275 

1,400 1 
2 000 

3 400 
2:700 I 

___I- 

2:'ioo j 

....... .I.. .. 383 
9.580 
6,1821 185 

7,441, 255 
1,964 1 108 

1 

17.500 I 1,050 
8700 250 
23065 1 (I2 

........ ! ....... 

........ 1 ....... ....... 
1,188 

252 
75 

Total .... 1 74.375 1 2.333 I OG.G21 2,065 

37 
167 
49 
98 

45 

20 
40 

408 

35 

_- 

........ 

........ 

104,897 

3,200 
4,500 

4,380 

__ -- 

2,300 

....... ....... 

....... ....... 
, 1,250 
1,130 

950 

3,500 

40 
225 
115 
130 

__ -_ 

....... 

Weirs : I 
7,500 
4.950 
1,220 
3,t'BO 

1,575 
.......... 

34 
181 
56 

108 

45 
.... ....... l ........ ............... 

....... ...... 
100 
28 ' 
28 

- I  - -  
cmnkerd 500 .......I ........ ....... 500 ,...... ................ 

1,100 900 i E.1 a2 1.000 lq ::I 36 Suckers ................... 
Other fish....(. 1;Ooo 1. 25 I.--.-i,%i 

17,710 

500 
1,400 

-- --- 

....... ....... ....... 

OF0 
.__ .___ 

26 
35 ...... ...... ...... ...... 

000 28 
1,520 38 

......... 
...... 38 ....... ....... 

2,000 
480 

1,285 
760 

6,415 
- 

...... 
80 
22 
05 
25 

282 
-- 
- - 

980 -- 

82 
40 

ID0 
...... 
...... 
...... 

55f - 
1,307 
= c z  

I ...... 
36,385 ' 
5,002 
6,250 

50,014 

13,683 

3,377 

...... -- 
__. 

- 

.... I,---I--- 
Total 197 830 I 7,303 I 210,440 1 7,701 1 

14,000 ~ 92 1 13,500 I 001 ....... I... .................... 
20 800 30 
22 000 

77 000 80 
55 050 20 

856 14,280 18; 

.zl .300~. ....... 
650 ............... 

Total.. ........I.. .... I 1. ........ ./. ....... .I 41,350 --,- - /a=;/--=.Iz= 
Si Rcellnneous : 

Clams I q u a. 
hogs) _.._.. 38,4r ' ' 

OyRbI ..I11 
Ckub4, .. 

'R .... 
linrd 

Crabs, floft.. . 2,408 5: 
Terrnpins. -. . 12:500: 
Tartles ...... 2,300 _-_I_ 

............... 
J92,OGO 271,040 

119,340 -1- 323,808 
-- -- D82,4(;7 18y.645 13,1I05,500 103,201 

218,873 210,080 IG,031,051 255,224 
___----- -- Total ...... 
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;cines: 
Alowires .... 
~lllefisl l . .  ..... 
Cntiish. ...... 
1':els .......... 
Menlinden ... 
Miillrt ....... 
Perch, yellow 
1'WCll, White. 

Statement by  coutttiea, appul'atlL8, and species of the yield of the shol'c jaheriea of ~ui.ylattd-Continuod. 

330,500 

11,070 
.......... 

T.0rcoster. Distrlct of Columbia. Total. I 
1890. 1 1891. 1890. 

S p o t s  nnd 
oroakera . _. 

S q n o t o n y  .. 
Striped as&.  
fjtllrguou.. 
Siiolcera. .... 
Other fish. -. . 

Total .... 

6,000 150 5,200 
116.000 4,000 195,000 
74,600 0,980 80,500 

5,000 125 4,520 
10,960 810 11,780 

914,900 20,035 1 020,090 

............................. 

-.- -- -- 
____ - 

150 .............................. 
5,400 .............................. 
..................................... 7,5251 5,8501 5401 3,260 

113 .............................. 
325 5,550 I 230 1,200 

......... I. 
90,000 
30,000 
59,100 

5,720 
31,025 

120,000 
25,725 

07,150 
170,503 

B95 5'23,180 14,720 

08,000 
50 175,442 

I 
.......I 
$3,?52 ' ...... I 

350 

240 
1.200 
2,304 

150 
1,245 
4,700 

909, 

G8,075 
195,500 
480.00? 

0,940 
81,100 

159,374 

324,000 

12,420 

35,000 
02,750 
5.280 

04,ti25 

25,021 

........ 

......... 
ao,ooo 

110,000 

2,997 
8,193 

41,027 
817 

2,000 
4,017 

Pouud neta: 
Alewives ! ..................... I...... ... 

;ill nets : 
Alewives .... I 100,500 i 

4,775,824 
109,215 
242255 
01:090 

D32,720 
5,800 

231,139 
318,735 
100,070 
957,135 

30,422 
5,033 
7,079 
3,514 
1,713 

110 
11,107 
10,373 
0,061 

33,749 

690 110,500 ............... 

Shad.. 
S p a 11 i 8 I i  

. hnokei*ol.. _I.. ....... I.. ...... I. ........ 

................................. 

SJlOtS al ld 
oronkera .. .I 4,000 1 200 4 250 

Squeten&oo .: 05,1100 1,950 I 03:i50 
Striued a88 29,500 1,9751 20,800 

88,370 
81,335 

243,008 

StuGgeon ... .I.. .... ...I.. ............... 
Suolccrs ..... I. ......................... 
Otlier fish.. .. 8,000 240 9,510 

Total .,._. 484,510 10,230 482,220 

:ramme1 nets: 
CfitdjBll.. ............................... 
Perch,  lite ........................... 
Perch, yellow 
Pike .................. ...*..._ ......... 
Stri ied bass 
Suckers. 
Other fish. 

--- -- 
. - ----- 

4,434 
3,794 

17.779 

Total ....I.. ...... ./. ...... . I . .  ....... 

Stnrgeou.. 
Suckers ..... 
Other flah 

Total 

$3,103 226,400 $1,700 177,200 $1.550 10,532,740 
......... ......>...... ............... 106,775 

3701 3,3501 1001 5,0001 1501 367,845 ..................................... 40,875 

........... .I. ................ 
.........I........ ......... 

............ ./. ................ 

............. ~. ................ --_ -- -- 
-_-_-_ ___ ___ 

100 ............................... 821,800 
1,400 .............................. 38,700 
2,510/ 142 3,4:351 2.1'25 . 1i:I 2,340 l,(iG0 1 IiN1 434,010 50 1,721 

1.805 .............................. 187.497 

005 

312 
1,250 
1,376 

715 
1,330 

4,4001 ....,.... 1 ....... 1 ........ 1 ....... 1 120,000 
1,005 39 875 923 25,000 1 080 1,692.38C 

I ...................... .I. ...... 3,?21), 500 ...................................... ,70,500 .................................... 10.304 .............. ............... 450,000 .............................. 55,000 .............................. 258,103 ..................... ............... 132'U75 .............................. 131 803 
1RJ,000 4,950 158,000 3,950 i 4,410:403 

........ I..... .. I ........ 1 ....... 1 5,428 

lllurfish 
Catfish. 
&fenlinden _ _  . . Milllet ....... 
I'ercli, yliite. 
Perch, yellow 
Piko ......... 
Shad ......... 
S 1) a 11 i 9 h 

................ ................. 
120,000 
55,000 
50,500 ........... 
21,100 
24,860 

....... 248,000 2,438 288,285 ' 2,885 5,279,643 ..................................... 100,950 

..................................... 95-775 ............. ..I. ..................... 933.650 

....... 1 3,8001 114 1 0,050 I 191 1 255,923 

11,240 
85,510 

327,235 
50,800 
12,200 

100,751 

.............. .I.. .................... 0;500 ::::::I 95/ 1910 l:4ti01 101 061 210,005 347,708 

499 
2,871 

23,841 
1,390 

805 
3,331 

..................................... 114,200 ...... ~ 7,0371 3 8 8 / ~ ~ ) , u o u I  7401 0~1,177 

....... j ........ I ....... I ........ I ....... 1 l j , i 0 0  

....... 
I~ ~ ............................... 1 ....... -1$795 

130,850 :::::::I 111 127,340 

.... .I,. .... ..I ...... .I.. . ."...I.. .... .I 7,007 

210 .............................. 11,125 
1,913 .............................. 0:1.975 
1,885 .............................. 357,9413 .................................... 05,417 ..................... , '  i ............... 12,760 

295 .............................. 109,577 

' 

---- ..----...- ----- 

..................... j ........ I.. ..... 26,754 ............................. 1 ....... 17,020 ...................... .......I.. ..... 17,385 ..................................... 22,807 .................................... 13,422 .................................... 11 2110 .................................... 14:498 

1?3,030 ............. . I . .  .... .I.. ............. 

- 
Value. 

$R4,1;8J 
4.686 

13,303 
1,7N 
2,211 
1,374 

22,404 
17,5UU 
11,515 
4,700 

00,07] 

700 

2,931 
7,42( 

44,065 
0iE 
1,732 
5,111 

287,517 

38,090 
5,10€ 
8,09C 
3,517 
1,700 

130 
10,880 
10,992 
0,809 

33,194 

2,10e 

4,106 
4,507 

20,373 
810 

8,436 
4,244 

-- 
_- __. 

150.373 

10,115 
8,434 

658 
1,102 
1,375 

13.132 
5,199 
8,110 

140,117 

800 

4g9 
2,788 

20 282 
1,798 

319 
3,413 

239,041 

905 
905 
645 

1,445 
1,181 

280 
896 

5,756 

-- -- 

1891. 1 

4,207 1 0401 
I 

30,200 1 3,024 I 

10,370 I 1,105 1 

-__/_-I 

123,990 1 5,797 1 
I 
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Apparntus and 

Statement bg coiinties, C 7 p ~ J f l m f M S ,  and species of the yield of the shove jshevies  of i~al.ylaiid-Continued. 

I 

1800. 

I Torcestrr. 1 Distrirt of Columbin. 1 Totnl. 

Fyke nets: 
Alewives 
Catfish 
Eels ......... 
Xullet 
Perch, white. 
Percli,yellow 
Pike ......... 
Shad 
S p o t s  a n d  

cronkers 
SquetCOgllt! 
Stri edbass 

I 
..................................................... j.. ............. 270,710 $1,801 

1,580 45 1,800 50 1 ............... 4 ............... 238,835 0,035 

...................................................................... 323,029 11,880 
8,400 $:36 7,200 $288 .............................. 234,180 10,261 ....................................................................... 1,100 22 
1,000 . GO 000 54 .............................. 159,427 8,531 

1,300 78 1,400 84 .............................. 105,1!14 7,037 ......................................................................... 38,208 1,219 

.................................................................... 3,850 186 .................................................................. 2,600 . 104 .............................................................. 07,021 7,017 

Total .... ........ ....... ........ ....... 
Pots: 
Ed6 .......... 

Lines: 
Ulueflsh ...... 
Catfish 
Eels ........... 
l’erch,wliito 
Perch,yellow 
Pike 
Seabnss ..... 
Sheepshead.. 
S p o t s  and 

1891. 

23,000 GQO 20,000 GOO .............................. 75,035 2,038 ....................................................................... 204,807 0,570 
800 40 608 30 ........ 2 ..................... 1,WO 81 ................................................................. 30,005 1,460 ................................................................. 11,355 300 ......................................................................... 1,200 72 

2,000 100 2,110 100 .............................. 3,320 140 ................................................................ 3,430 426 

Pounds. 

cronkers ... 1,600 

240,200 

226,400 
800 

157,032 
251,546 
106,244 
28,487 

3~3,235 

75 1,160 68 .............................. 05,800 3,785 

3,110 
2,450 

101,633 
40,423 
63,314 

.,546,861 -- 

Sqneten 110 00 000 1 900 
Stripeclta&:l :682 I ’ 65 
Other fish .... 8 000 305 

, 
119,405 
04, 201 
5,440 
34.505 
00,405 
14,140 
22,330 

110,000 2,700 .............................. 320,256 0,730 
000 72 ............................. 0!4897 4,805 

8,150 311 ............... ........I : ...... 3U,980 1,026 

3,500 
1,000 
27,815 
7,iDO 
17,150 

410,891 

17,610 
260,714 
2,148 
10,500 
1,340 
3,370 
3,185 

-- 

80,495 

08,088 
38?,610 
00 000 
39,085 

070,135 

389.140 

_- 
-- -- 

120,20(1 
1,580 
36,150 
2,370 
23,223 
14,280 

000 
11,165 
8,085 

218,048 _. __- 

~ 

Value. - 
$1,710 
11,755 
0,754 

22 
8,487 
9,432 
‘7,218 
1,023 

147 
08 

7,420 
1,375 
2,102 

00,549 

052 
2,033 

218 
1,710 
2,GtiU 
871 
768 

170 
40 

1,872 
180 
403 

-- 
-- -- 

11,952 

2,020 
0,a39 

85 
1,430 
830 
81 
144 
300 

3,872 
10,D00 
4,711 
1,048 

35,271 

_- --- 

-- 
_- -- 
16,030 

885 

__ 

33 
1,033 
155 
722 
762 
80 

3’J 5 
785 

5,395 
__ 
__ __. 

8,226 
080,020 
37,460 
?06,25U 

695 
3,060 

231 
z z , m  
010,18~ 
784,a861 

- 
__. 
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How engagad. 

In  vossel AAlioriee .. . . . . . . . . . . . .. . . . ...... . .. ... . .. . _. . . . . . . . . 
In thoro flehorioe.. ._. . . .. . . . . .. . . . . . .. . . . . .. . .. . _. . . . . . . .. . . . 
On trnnsporting vossols _. . -. . . . , . . . . .. . . . . .. . . . . . . . . . -. . . . . . . 
On shoro, in factories, etc . . . . . . . .. . . ..... .. ._. . . . . .. . . . . _. . .. 

T o t ~ l  ..................-......-....... ..___..__........... 

FISHERIES O F  VIRGINIA. 

1800. 1 1891. ---- 
13,;:; 1 3.003 

15,718 18, 027 
705 

2,714 3,200 

22.7G9 1 YJ, 595 
-_-- 

Importance and prominent features of the industry.-In the i tern of persons 
employed, Virginia ranks second among the Middle Atlantic States, while in the 
matter of invested capital and value of products it occupies the third position. 
Considering the entire country, the rank of Virginia as a fishing State, based 011 the 
value of the catch, is fifth. 

Virginia shares with Maryland the excellent physical advantages which have 
contributed so materially to tlie 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 Pocotnoke-in the Potomac: Wicomico, Rnppahannock, 
Yorlc, and James rivers, which enter the western side of the Chesapeake, and in the 
ocean from those parts of the Stttte above and below the entrance to tlie bay. 

The oyster fishery of Virginia overshadows all other branches and is more proin- 
inent than in any other State except Maryland. Next in  importance are the shad 
fishery, the menliaden fishery, the squeteague fishery, the alewife fishery, t'he blue- 
fish fishery, and the Spanish-mackerel fishery. In  the catch of Spanish niaclrerel, 
menhaden, pompano, 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 menhaden industry is more 
important than i n  any other State. The increase i n  the pound-net fishery in recent 
years coustitut'es one of the most prominent features of the industry, and no other 
coast State now has so many pound nets. 

Co/zdensed statistics.-A summarized scatistical presentation of the fisheries of 
Virginia is contained in the tliree following tables, relating to the years lS00 xud 
1891. 

Of the 23,595 persons engaged in the industry in the latter year, 3,603 mere 
vessel fishermen, 1G,027 were shore end boat fishermen, 705 Tdere on vessels employed 
in transporting fishery products, and 3,260 mere i n  the shore branches connected 
with the fisheries, such as oyster packing, the manufacture of menhadex1 oil and 
fertilizer, etc. 

The money value of the fishing property in Virginia in 1891 vas $2,948,660. 
Tho factors in this amount were 943 vessels valued, with their outfits, a t  $039,136; 
9,247 boats, worth $463,782; apparatus to the value of 8360,514; shore property and 
cash capitd, $1,185,257. 

Of' the total value of the fisheries, $3,647,845 iii 1891, $2,584,348 accrued from 
the sale of oysters; shad were worth $207,394 j inenhaden, $197,533; squeteague, 
$124,645; alewivos, $93,005 j bluefish, $67,545, and Sp~nish  mackerel, $50,756. 

Pcrsom enqloyclcd ivi the fzaheries os Pirghin.  
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, ’ Vefisols fishing ...... / 730 
Tonnnge.. ........ i 9,110 
Outfit 

Outfit. 

fiaherios : 

....... 
I3o.its .................. 9,153 

Seines ............ 42 

A1)pnrntus-vossol 

BULLETIN OF, THE UNITED STATES FISH COMMISSION. 

Vessels, boats, appal’atua, shore yro])erty, and cash capital employed in t I ~ e $ s l ~ e ~ i e s  of VirgiiLia. 

Spars ............ 
25,6;; 1 longfi, rnkes, nnd 

ni ipers ......... 
18,210 Drndges .......... 
0,482 Shore mid nccessory 

I 1 1690. 

15 

10,094 
182 

1691. 1) 1 1690. 

Specios. 

- 

Alowivos ..... 
I3lnck bass.. . 
Jllnefisli ...... 
13utter.dsh. -. . 
Cnrp .......... 
Catfish ........ 
Cobia or crab. 

cater. ....... 
Cronkors ...... 
Drum ....... 
Erls .......... 
Flounder;, .... 
Kinvflsh and 

Menlinden .... 
&iullet ....... 
Peroh wlrito.. 
Perch: yellow. 
I’ilte .......... 
Pompnno . . -. . 
Sen baas ...... 

wkting ..... 

1691. 

1890. - --- 
Pounds. 

10, f?41t 698 
7,500 

1,471, 071 
138,753 

8,735 
939,902 

194.537 
1,124,525 

180, 950 
71,930 

126,1:35 

108,051i 
107,341,713 

104,500 
3U6,521 
184,493 
16,558 
80,240 
61,323 

___- 

I ~ e ~ i g n n t i o u .  !--- i No. 

0,498,242 
23,871 

739,910 
650,157 

3,929,899 

116,364 

483,436 
723,040 

$207,3W 
1,344 

50,756 
25,275 

124, ti45 
42,127 
21,304 
3,153 

559,278 
21.000 
52,215 

189,121 

30,080 
2,754 

18,494 
3,034 

Crabs, hnrd. .................................... number.. 
Crabs, HOft ......................................... do..  .. 
CrnwfIsh .......................................... .do.. 
P r o p  ............................................. .do.. . ~ 

Terrapins. ......................................... do.. .. 

7,754,982 
1,321,020 ............. 

40, 404 
20,250 

N O .  
__ 

729 
9, 087 

214 
5, 0d4 

9,267 

...... 

...... 

41 

400 
1,807 

178 
5,979 

...... 

- 

N O .  Vnlno. Value. Value. 

$503,100 

172,549 
240,705 

20,280 
455,038 

26,250 
10 

18,480 
0,323 

30, 0:s 

......... 

......... 

45,587 
____ 

$498,440 / I  A p p n r n t i i ~ - - ~ I i i i r o  
iinlicrius-Ciint’il. 

I’OllUd n e t d  ....... .......... 
109,933 
2 4  095 

802 
335 
50 

110 

889 .... 

891 
339 
50 

868 

110 
15 

10,750 
198 

...... 

....... ....... --- 

....... - 

$102,295 
5,585 
1,000 

442 
3,396 

95 
10 

49,720 
3,995 

604,095 
441,800 

!, 871,370 

$105,090 
5,770 
1,000 
443 

3,432 
95 
10 

50,203 
4,640 

717,787 
407,500 

’, 948, 059 
-- 

Bvlienota ........ 
\*eirs ............ 
Minor nets . .  ...... 
Lines ............. 
l’ots,eul .......... 

Lines ......... ..... ~~. 
Dredges .......... 470 
r 3  longs  ........... 1 1.324 

A p p arat  us-shore i 
fisleries : 

Seines ............ ‘ 172 
Gill  nets.. ........ j 5,702 ........... ........ 

I’voclucts of the fisllC&S oj‘ Virginia. 
___._ 

1801. /I I ISSO. 1801. 

Valuo. 
---I1 Species. i Pounds. I Bnlue. Vnluo. I Pounds. 

$91, 074 
450 

57,195 
3,442 

3R5 
27,838 

4,798 
36,01$ 
4,154 
3,019 
4,200 

7. D’m 
209,5nn 

2,555 
12.445 

‘ 7,420 
1,039 
8,466 
2,044 

11,013,485 
7,000 

1,812,204 
120.000 

$93, 005 
430 

07,545 
2,900 

570 

28,487 
4,948 

ati, a 7  
4,011 
2, 907 
4,109 

7, 097 
197,533 

2,730 
12,010 
0,790 

795 

w i n ,  897 
1,200 

47, i 6 1  
25,420 

130,740 
47,202 
24,514 
3,190 

41,247 
28,210 
20,054 

2, 482, a48 

30,815 
2,055 

10, OGG 
4,279 

......... 

7 200 207 
;I 22:775 

Shncl ......... 
Slieepeliond . . 
spnnishmnck- 

orel. ........ 
13; 370 

935,244 
Spots ......... 
S q n e t e n v  . . : 1 
Striped m a .  

072,304 
529,159 
817, 070 
118,067 

1,002,016 

440,340 
2,581,794 

195.250 
1,075. GPO 

179.502 
71, 019 

127,295 

Sturgeon ..... 
Suckers . ..*..I 
Other fiah.. ... 
Crabs, hard.. . 
Crabs. soft.. .. 
Crnwflsb ...... 
Oysters ...... I 
Quahogs or 

lmrd clams.. I 
........... 
42,514 174 149, 565 

D5,980,334 
110,700 
299,813 
169,020 
12,415 
93,700 
(16,310 

551,888 
20,232 
52,510 

203,928 

P r o p . .  ....... 
Terrnpine .... 
l u r t l c s  _._ __. . I .  

/-- 2 :;: 11 Total ____./185,282,705 13,030,351 
/ I  I I 

In the following supplementary table the quantities of certain products showii in 
the foregoing table are given 0x1 another bnsis thau pouiicls : 

Spocioa. i 1690. 
I - I 

0,102, 080 
GO, 910 

1,757,808 
11.196 

0, 924, p i a  

42,000 
20,103 

fitatistics oj’ the j is lmics  iu each couitty.-Thirty-four counties in Virginia have 
coinmercial fisheries, a i i d  the extent of the iiidustry i i i  cacli of tliese is showii in the 
tables which follow. 

Norfolk Couiity, with its extensive oyster business, lends in the number of persons 
employed, having 3,G53 in 1891, of which 1,821 were shoresrnen. Accomac County 
rnuks next, with 3,G33, but surpasses Norfolk County in the number of vessel and 
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shore fishermen. Lancaster and Middlesex counties have betweoii 2,000 and 3,000 
persons, and Elizabeth Uity, Gloucester, Mathews, and Northuinberland counties are 
credited with over 1,000 persons each. 

Norfolk CouriLy also has the largest capital iuvested in the fishing industry. In 
1891 this amounted to $707,581, of which, however, $518,250 represented shoro prop- 
erty and cash capital. Accomac County, with an investinelit of $493,553, has much 
the largest amount devoted to actual fishing. I n  tlie items of vessels and seines this 
couuty also lias the first place. Northumberlaud County has the largest numbey of 
pound nets, James City of gill nets, and Yorlr: of fyke uets. 

The value of tlie fisheries of Accomac County is about twice that of any otlier 
county ill Virginia, except Lancaster. In 1891 it mas $731,613, of which $565,410 
represented the sale of oysters and $43,055 Inenhaden, tlie next important product. 
Laucaster County fisheriuen took fish and oysters to the value of $496,010, of which 
$351,370 accrued from the oyster fishery and $79,S93 from the menliaden fishery. The 
fisheries of Xorfolk County yielded $315,807? of which $22S,400 was the value of the 
oyster output. Eli~abeth City County exceeded Norfolk iii the aggregate value of the 
fisheries, having $306,495 t o  its oredit, although tho oyster yield was only $lGS,DSS. 
The yalue of the products talren in the fisheries of Northurnberland County vas 
$250,116, oysters constituting $120,160. I n  Middlesox County, the fishing industry 
gave an income of $244,060, including $231,560 morth of oysters. The fisheries of 
Northarnpton County mere worth $236,955, the value of the oysters beiug $167,756, 

Ataicmeiit ~ I J  cotmtiee of tire ?riiiitber of 2iersous employrd i ) ~  the$elieries of P i q i n i n .  

481 

011 f~sliing vca. ' 011 trunsliort. 
aels. 1 ing Ycssels. 

Counties. 

.................. ............... 22 ............... 228 ............... 75 ............... 25 
208 303 970 ....... 25 877 ............... 206 ............... 1,004 ............... 02 ............... 48 
io 10 4 ~ : i  ............... 174 ............... 230 ............... 154 
33 10 a01 
171 100 I 2,740 

185 1 10i 2,008 
105 105 023 ............... 205 

83 031 

....... 1 _ . _ _ _ _ _ .  11,124 

45 45 200 ............... 7J 
10 50 517 

I 1800. 1 1601. 1 1800. 1 lR01. I 1800.' 

Accomac .................. 
Alexandria ............... 
Carolino 
Cllarles Cit 
c t~oaternod  
Dinwiddie .... 
Blieabeth City ............ 
Ihlox 
l%,irfnx 
c;louceater ................ 
IInlmver 
Heurico .................. 

............................. 

Isloof Wight ............ 
James Citx 
King and Queen 

King William ............. Icing George 

Lnncnster ................. 
Muthews ................. 
NnnsemoIid ............... 
h'aw Kent 
Norfolk ................... 
Northnmetou ............. 
Northnm urlnnd .......... 
Prince Georgo 

hliddk3SQX ................ 

1,303 1 1,300 1 124 . 113 1,812 
: ............... 35 37 122 .................................................. 22 ............................................... 228 .............................................. 75 ............................................. 25 

l d 0  143 12 10 630 ...... 5 309 ................................................... 200 
121 129 71 08 8i2 .................................................. 02 
8 8 ................ 40 
09 07 378 

174 ........................ ..' 4 4 220 1 154 
10 20 14 14 238 
132 123 10 10 2,421 
05 40 110 100 .BdU 

132 130 10 10 370 
9 D 100 

818 805 1CJ 141 800 
80 120 33 44 400 

2 i5  290 37 45 1104 

I.. 8 

................ ............................................... 
.............................. ................ 

14 14 38 37 1,801 

................................ 

1801. 

130 ................. 
48 ................ 

401 ................ 170. 8 s 

1,037 
188 
32 
228 

75 
25 

630 
300 
217 
872 
02 
40 

181 
21 i 
154 
240 

2,430 
D30 

1,885 
3i0  
190 
880 
523 
080 
07 

221 
77 

378 

130 
48 

503 
227 

1690. I 1801. 1 1800. 

374 ----- 
10,027 2,720 

217 1 283 1 3,540 
157 

................ 
3,200 

.___ 

........................... ................. Warwick 
\~estmorclantl. ... .,. ...... 
Pork ..................... 

Totnl ............... 

3,633 
175 
32 

228 
75 
25 

1,001 
440 
217 

1,009 
02 
48 
401 
181 
2J1 
154 
20J 

2,735 
1.088 
2 183 

031 
206 

3,083 
720 

1,514 
07 
26U 

77 
665 
130 

230 
688 
502 

48 .............. 
3 3 170 

0 374 
14 480 

8,637 :1!003 1 710 705 15,737 

46 

80 ;$ 1 1; 315 _______---- 
I_~._--. 
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KO. 

12 
179 ..... 

StatenLent by  counties of the t ~ s e l s ,  lioats, apparatue, shore property,  ( c d  cash capital employed ~ J L  the 
jslteries of Virginia. 

V:ilne. NO. Vnluc. 1 NO. I ~ n l u e .  NO. 1 Value. 
--______--- 
....................................................... ....................................................... ....................................................... 

$11,200 13 $12,200 ............................ ........ 103 .................................... 
1,750 ...... 1,850 ............................ 

Accomnc. I 

Vessels fishing ................ 
Tonnage .................... 

Vessels transporting.. ......... 
Outfit .............................. 

Boats.. ....................... 
Appnmtus-vessel fisheries : 

Seines ....................... 
Uredges ..................... 
Tongs ....................... 

anLtus-ahore flsheries : 
*&nee ....................... 

Poundnets  .................. 
Gill nets ..................... 
Fyke neta.. ................. 
&fiscellanrousnets ........... 
Lines .............................. 
Spears ....................... 
Dredges ..................... 
Tongs rakes, and nippera.. .. 

Outtit ........................ 
r .  lonnago ..................... 

Shore property.. ..................... 

Totnl .......................... 
Cash capital ......................... 

Denimation. 

249 $238,370 
3,490 ........ 

34 GO, 090 
1,187 ........ 

3,803 
1,222 08,124 

14 8,900 
328 11,480 
148 1,485 

08 1,8G5 
20 2,850 
155 D30 
4 80 

20 10 
203 

15 10 
154 2,070 

1,399 0,720 
37,170 
13,500 

514,711 

. . - . A  55,451 

-- 

I=- No. 1 Valoe. 

Vessels fiahiup ................ 
r >  lonnago. ..................... 
Outfit. ............................. 

Vessels tramporting .......... 
Tonnngc ..................... 
OUtfIt .............................. 

Rnats .......................... 
A pnratus-Vossel finlieries : 

L i n e a  ....................... 
Dredges ..................... 

!Linen.. ..................... 
Poiind nets .................. 
Gill nets. .  .......................... 

. P-ke nets  ...... ,. ........... 
Lkes ............................. 
Pots .............................. 
Tongs, rakes, find nippers.. .. 

Shore property ..................... 
Cadi capital ........................ 

Totnl ......................... 

Tongs ....................... 
A paratus-shoro fisheries: 

21 
288 

4 
81 

297 

3 
32 
75 

G 
71 

4 

450 

- 

- 
KO. 

235 
292 

32 
001 

279 

I5 
310 
160 

70 
29 
lG5 
3 
19 

15 
170 
470 

- 

.... 

.___ 

.... 

.._. 

.... - .... 
- - 

....... I 
$750 2 ....... 15 

193 ...... 
5,227 290 

..................... 

....... 1 

1891. 

................................................. .......................................... 
$350 ............................ 

106 ............................ 
5,282 55 $5,775 69 $5,896 

.................................... 

I ............................ ................................................. .......................................... ' i  

I Chnrlea City. 

-- 
Value. 

210,800 

50, i75 
51,320 

3,705 

9,400 
10,850 
1,500 

....... 

....... 
73,05" 

1,940 
3,250 
990 

ti0 
10 

201 
10 

3,315 
7,313 
40,002 
13,000 

403,553 
-- 
__ 
__. 

_____ 

Boats .......................... 115 $1,544 115 $1,544 
A paratns -bhoro lislreriea : 

Gil lne ts  ..................... 135 4,GW 135 4,080 
G i n e s  ....................... G 1.865 . R 1,855 
Lines.. ................... .~./.. .... 40 ...... 40 

Shoro property ...................... 1, GOO ...... 1, GOO ----- 
.................... 1 Totnl 9,099 _..___ 1 9,099 

I--.- I 
I Rlizabeth City. 

Designation. 
- 1 1890. 

1 NO. I Value. 
~- 

$11,375 

7,927 
........ 

4,300 

290 
20,680 

1, GOV 
all0 

1,200 
16, 150 

200 
1,375 

1,800 
9'2,025 
78,0110 

239,172 

........ 

1,950 

........ 

........ 

- 
X O .  

24 
323 

5 
111 

209 

3 
34 
81 

G 
73 

4 

450 

- 

..... 

..... 

..... 

.__.. ..... 
_._.. ..... - 
..... 
__ 

1891. -__ 
Value. 

BIZ, 575 ....... 
8,488 
6,000 

:100 
20,720 

1,050 
1,700 

324 

1.200 
16,500 

200 
1,376 

1,800 

....... 

....... 

..... 
05.825 
80,000 

648,017 
_- 

-- 
I 

-~ 
Alexiilictrin. I Cnroline. 

1890. 1 1891. I 1890. I 1A01. 1 

....... ..... .................................... ...... 225 ............................ 

..... 20,325 1 ...... ...... I 2,595 ...... 3,825 
___ .___ .... 

ChesterAeld. 1 Dinwiddie. 

85 ~ $1,2i5 1 85 1 $1,275 1 I5 1 $225 I 15 I $225 I 

. _ . _ _ I  4,700 I ...... I 4,700 1 ......I 1,200 
- - - __ - --___-- l I : . l ~ l  

Essex. I Pairfai. 

1890. 1 1891. 1 1800. j 1891. I 
__ 
N O .  - 
..... ..... ..... 

3 
37 

285 
..... 

..... .__.. ..... 
1 
30 

010 
15 

10 
224 

..... 

_._.. ..... - 
..... 
__ 

...... 55 

800 

4,000 

...... ........ ...... ........ 
1,000 ...... 1,800 ...... 30,805 ...... 
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Statenlent by counties of tlce vessels, boats, apparatus, alcore properly, and cash cajital enbjloyed ilk the 

Designation. 

Veaselsfishing ................ 

Vessels transporting .......... 
r *  lonn~gt!  ..................... 
Outfit.. ............................ 
Tonnage ..................... 
Outfit ............................... 

I'ongs ....................... 
Seines ....................... 
Pound nets .................. 
Gillnets. .................... 
I"y1cenets ................... 
*airs 
Miscellaneous nets .......... 

........................ Boats.. 
Apparatus-vessel 5xherics : 

Apparatus-shore fisheries: 

Glouoestur. Hanover. Henrico. 

1890. 1891. 1890. 1891. 1690. 1 1891. 

NO. Viilue. No. ' Value. KO. value. NO. value. NO. Value. 1 NO. vn~tte.  , ~ _ _ _ _ _  --- ---- 
38 $10,550 38 @23,740 ............................ 1 $1,000 I $1,000 

302 ......... 437 ..................................... 15 ........ 15 ....... 
5,544 ...... 0,029 .................................. 357 ...... 357 

002 ......... 575 ................................................................. 
3,254 ...... 3,117 ....................................... ...I.. ........... 

527 30,055 527 90,055 :I1 $475 31 $475 80 

92 308 08 392 ............................ 6 24 1 0 24 

20 005 20 065 ............................ 1 300 1 300 
90 18,900 90 18,900 ....................................................... 
110 530 110 530 05 1,300 05 1,300 50 1,500 50 1,500 

................................................................................. 50 1,000 50 1,000 
40 20 40 20 ................................................... 

______ -____ -.-_____ . - 

19 ao, 100 19 29,200 .......................................... i. ............ 

300 I 80 300 

"8 475 $8 475 ......................... _... ........................... 

Designation. 1690. I ix-i-GIG 
V?ljsols fishing ................ 21 $0,500 

loullnge ..................... 180 ........ 
outfit.\. .  .......................... a, 904 

Vessels transporting ........................ 
Tonnage.. ................................. 
OotGt. .................... i.. .............. 

Boats .......................... 197 8,995 
Ayparatiia-vessel fisheries : 

A paratus-shoru fisheries : 
longs ...~ ................... 52 206 

Reitios ....................... 1'' 00 

L L s .  ............................. 075 
Eots ......................... 100 75 
longs rakes axid nippers ... 202 808 

Shore p;o:oportty'. ..................... 13,900 

I King 

Gill pots.. ................... ,150 880 
F kenots ................... 28 420 

--- 
Total ........................... 30,101 

- ... __ - 

1891. 1 1890. 1 1891. 1 1890. I 1891. 1 _- 
NO. 

20 
171 

- 

..... .... .... ..... 
197 

48 

2 
150 
28 

100 
202 

..... 

.._.. - ..... 
- __ 

I 
$0,400 ...... . - . . a .  .... 
3,710 .................................... .................................... 43 ........ 43 

Value. 

....... ....... ....... 
$1,500 

135 
2,035 

....... 

192 ...... 1 ........I ...... ........ \...-..I ........ ...... j ........ j 
100 
880 
420 
375 
75 
808 

13,900 

85,870 

........................................................ .............. I .......................................... 

7,975 I... ... 7,975 ...... 12,620 .. :. . .lyu?o 
84 1 830 I 84 1 330 80 320 80 1 3'20 ...... 1,050 ...... 1,050 ...... 4,080 ...... 4, ti80 --------- 

...... 

Designation. 1890. 1891. 1890. 1891. I 1890. 1801. ---- 
Value. NO. Value. No. Vnluo. Bo. Value. 

Veaselsfishing .............................................. 5 $2,900 0 $3,500 11 $32,050 12 $20,000 
Tonnage ................................................... 40 ........ 49 ........ 351 ........ 81u ....... 

V9Fselstransporting ........................................ 4 9,400 4 3,800 5 4,000 3 2,200 
lonnago ................................................... 54 ........ 75 ........ 153 ........ 103 ....... 

Boats .......................... 79 $1,765 80 $1,805 110 1,005 110 1,905 1,422 88,700 1,412 89,055 
A )paratus-vesuul fisheries : 

!joines ................................................................................. 13 7,900 11 0,800 
1)rodgos ............................................................................... 2 100 2 10# 
l'ongx ..................................................... 12 48 13 52 0 24 11 70 

beinos ....................... 3 
Poundnets .................. UO 8,970 08 0,105 I 240 1 a40 93 12,900 98 12,000 
Gill nets ..................... 8V 1,600 ............................. 80 ...... 80 

?So. Value. No. Valite. 

OUtHt ............................................................ 1.039 ...... 1,248 ...... 11,380 7,889 

Outfit ........................................................... 571 ...... 598 ...... mo ...... 470 

...... 

AprRtUB-l4hOr6 flMheriI35 : ....................................................... 900 3 900 

........................... 80 1,000 245 4,900 245 4.900 

144 .................. . ...... ...... ...... ...... ...... ...... 5,090 
3,600 

Total ...... .... ...... 
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Btatentent by  counties of the resaels, boats, apparatvs,  shore pi'operty, aild  cad^ capital oniployed in the 
jislteries of V~rgiiiia-Continned. 

Vessel8 fishing ................ 
Tonnage.. ................... 
outflt .............................. 
Ionnage.. ................... 
Outfit. ............................ 

Vqseels transporting .......... 

L i n e s  ....................... 

Eeines ....................... 

Boats .......................... 
A paratus-vessel fl8herhS: 

Dredges ..................... 
Tetngs ....................... 

Pouud nets .................. 
Gill nets .......................... 

A parntus-shore fisheries: 

Designation. 

39 
830 

13 
276 

568 

9 
66 
2 

120 
i 

Mathews. I ~ i i l d ~ e s e x .  Nansemond. 

1890. j 1891. I 1890., I 1891. 1 1890. I 1891. 

$40,050 

11,273 
13,550 

1,501 
25,822 

5,500 
3,280 

........ 

........ 

No. Value. 1 No. Talne. No. Value. No. Value. 'No. 

Vessels fishing ............................. ?. .............. 164 ,$67, 395 161 $66,695 29 
p_____-____--- 

./. Tonnage ................................................... 1,537 ........ 1,495 ........ 291 
Outfit ............................................................ 45,223 ...... 44,358 ..... 
Tonnage ..................... 110 ......... 110 ......... 801 ........ 777 ........ 200 

Veasols transporting .......... 2 $0,500 2 $6,500 41 :18,000 41 35,900 13 

Outfit .............................. 284 ,__.._. 354 ...... 6,631 ...... 6,666 ..... 
Boats .......................... 117 1,583 117 3,583 442 30,685 433 29,415 302 
A paratus-vessel flsharics : 

L i n e s  ................................................................................. I 
Lines.. .......................................................... 10 ...... 20 ..... 

100 ... .......... 4 
2,136 522 2,088 62 

800 2 800 0 
21 

................... ...... ..... 
...................... ...... ...... ...... ..... 

4 775 4 175 

Shore property 
Cash capital ....................................................... 168,000 ...... 180. 500 ..... 

13. 751 ...... 648,570 ...... 707,881 ..... ...... - - ___ - -I_ - - - 
Total .......................... 13,681 1 ...... 

44 
930 

15 
323 ..... 
505 

9 
70 

8 4  

..... 

.... .... 

.............. 
247 
150 
90 

2,699 
38.680 
49,500- 

212,555 

..................... 
1,120 18 1,280 

215 ...... !E8 
1,445 502 1,540 
4,360 ...... 4,325 
5,000 ..__ ._ 500 

83,180 ...... 88,183 
_ _ _ _ ~ .  

...... ...... 
2 

536 ...... 
.____. ...... 

Northumberland. Prince George. Princess Anne. 

Designation. 1890. I -1 1891. 1890. I 1891. I- 1890. I 1891. 

T d u e .  1 No. 

200 2 
19,425 I 130 

-- 

$47,650 

5,500 
3,460 ..... ....... ...... ....... ..... ....... ....... 

200 ' 300 300 11 3,125 11 a , m  
20 730 ............................ 7 10,500 7 10,500 ... : 247 .... 1 7 : I 2 , 7 9 5 1  ...... 30 ...... ; i z , m i  30 ............................ 131  4451 131 4;;l 

150 .................................. 75 ...... 
___.._I.. ...... 

...... ...... ...... ...... 42,300 
4,000 ...... 4,000 
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.~ 
1890. 

No. Vnlne. 

39 93,325 

Statement by coiinlie8 of the ccssele, boats, npparatus, shore pyopevty, and cask capital, etc.--Continc~ed. 

No. Value. ---- 
.......................... .......................... .......................... .......................... .......................... .......................... 

41 $3,385 

.......................... 

Prince Willinm. Xichmond. -- 
Designation. 1 1890. I 1891. 

No. 

0 
51 _ _ _ _ _  
4 

111 ..... 

-- 1 N& I Value. 1 No. 1 Taliie. 1 N;; 1 Value. 

Vessels fishing .............................................. 0 $2,500 
Tonpage ................................................... ....... 

Value 

$2,500 ....... 
6G0 

5,000 

,550 

_- 

....... 
outfit.  

Vessela transporting 

Boats .......................... 
Appnrntua-vessel fisheries : 

Tonnage 
ou tn t .  

Tongs . . I  .................... I ...... I ...... _._I ...... I..: ...... 1 
14 1 88 

Aaonratus-shore fisheries : 

.......................................................... 774 ........................................ 4 1,655 .......................................... .-,. ..... 51 ....... 
39 $1,455 283 0,174 

........................................................... 305 
37 1 $1,355 

Seines ........................................................... 
Pound net8 .................. 14 1,750 18 2,250 40 
Gil lne ts  ..................... 20 2,500 20 2,800 701 
Fyke nets.. ................................................ 0 
Tongs, rnkes, nnd nippers.. ................................ 300 

Shore property.. .................................................... 
Cash cnpital ....................................................... 

vessels fishing ........................... 

Vessels t rmspor t ing  

30ats.. ........................ 
4 paratus-vessel fisheries: 

Lpparntns-shore fisheries : 

Tonnage.. 
Outflt.. 

Tonnage.. 
Outfit. 

Epodges 
Tongs 

Seines 
Pound nets 
Gill nuts ..................... 
Miscellaneous nete 
Lines .............................. 
'Dredges 

....................... 

....... 
0.000 
1,195 

90 
1,.440 
3,500 
8,000 

- 
No. Valne. No. Value. No. 

., ................. IO ................................................. 153 

........................................ 1 ................................................. 10 

-___--- 

.......................................................... 
........................................................... 

23 $E50 23 $050 83 

..................................................... 80 

1 110 1 75 ...... ................................................ 3 
020 1,414 770 1,532 ...... 

40 ...... 40 ...... ......................................................... 

......................................................... 

................................ , ............. 

Total .............. ..-...I.. .... ...... ...... 
-__ 

I Surrv. I Wni 

Tongs, rakes, mil nippern.. .!. 
:ash cnpital ................... 1 I... Shore proporty ............... .I ..... 500 

1- - 
.............................. 128 ...... 500 ...... ................................ - -__ - 

12 I 48 

Totnl ............... .....I. ..... 

15,000 

2,714 I... ... 2,797 I... ... 

.....I 45,523 

ick. 

$3,700 

2,721 
300 

50 
4,880 

........ 

........ 

Designation. I 1890. I 1891. 1 1890. I 1891. 

11 
105 ..... 

1 
10 ._.__ 
83 

15 
195 

5 
140 .._.. 
246 

..... 

Valuo./h'o. 
$0,850 ....... 
2,403 
3,150 ....... 

831 
9,742 

18 
258 ..__. 

4 

.............. 
144 1 38 

$7,650 ....... 
3,051 
2.350 

124 

251 

30 

..... 

- 
Value. 

... :... 
050 

9,912 

1,730 ............ 

$3,850 ....... 
2,894 

300 

50 
4,8RO 

152 

900 

....... 

...... 

....... 

....... ...... 
110 

512 
10,655 

300 

24, H12 

...... 

- 
- - 

.............. 
900 ............. ............. 
119 

512 
10,855 

200 

............. 

--- 

3 

...... 
128 _ _ _ _ _  ..... 

..... ........I ............. 

..... 2,775 ...... 2,775 

..... 14,810 ...... 15,300 

Westmoreland. 

70 
2.4 

.__._ 
20 

283 

..... 

1800. 

Vnlue. 

............ 
11,800 

480 
5 

15 
1,235 
1,415 

T?$selsfishing ............................ 
lonnage ................................. 
Outflt. ........................................... 

Teasels transporting 
Tonnage ................................. 
outfit ............................................ 

%oats ...................................... 
Lppnratus-vessel fisherins : 

Seines 
Lines 
Dredges 
Tonga 

seines 
Poundnets .............................. 
Qill nets 
F k e n & #  ................................ 
$eirs 
&fiscellmleolls nets 
Lines 
Po t s .  
Spears 
Drudges 

...................... 

................................... 
Lppnratns-shore Aalreries: 

............................................ 

Tongs, ralrus nnd nippers.. .............. 
ihorepro edy .................................... 

Total ........................................ ;ash anpiE)R1 .:. 

............ 
30 I 

No. . I Vdiie. NO. Vnlue. NO. ----- 
08 $3J, 100 00 $32,000 730 

739 .......... 715 .......... 9,110 ?, 900 ........ 9,521 ........ 
2 2, 800 2 2,800 211 

80 ........ 80 .......... 5,124 
437 ........ 487 ........ 

204 15,758 294 15,758 9,153 

....................................................................... 4 2  ................................................................................. ..................................................................... 470 
183 65? 158 032 1,324 

........................................................................ 172 
22 2,750 23 2,875 802 ..................................................................... 5,702 

........................................................................ 50 .................................................................. 
124 1,550 124 1,550 335 

........ ........ 150 150 ......................................................................... 110 ....................................................................... 15 ..................................................................... 182 
578 1,951 578 1, 951 10,004 

1,145 ........ 1,145 ........ ........................................................................ 
70,lD:I ........ 09,419 ........ 

729 
9,087 

214 
5,084 

9,247 

....... 

....... 

............ ............ 

._.._ -I- 38,930 

Totnl for State. 
-- 

-- 
$498,440 _ _ _ _ _ _  ____. 
100, 93a 
241,095 ........... 
29 068 

463: 782 

Designation. 1 1800. 1 1891. I 1800. 

178 
891 

5,979 
339 
50 

110 
15 

108 
0,750 

...... ...... 

...... ...... 

...... 

82,470 
105,990 
40,030 
5,770 
1,000 

443 
3,432 

85 
10 

4,040 
50,203 ' 

717,787 
407,500 

2, 948,050 
--_I 

Value. 

$503,100 .......... 
172,549 
240,705 .......... 
'29,280 

457,038 

20,250 
10 

18.480 
0,323 

30, R15 
102,285 
45 687 

1,000 
442 

3,390 
05 
10 

3,995 
49,720 

004, 095 
__ 4441800_ 
3,871,870 

5: 585 

1801. 

No. Valire. -- I 

..... I 3 .-.-. 15 

20 1 1,235 
283 1,415 

1891. 

NO. I Value. 

41 25,050 ....... 30 
460 1 18,210 

1,387 0,488 
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Jnlue. 

$1,890 
10,!102 

- 

BULLETIN OF THE UNLTED STATES FISH COMMISSION. 

I'oiinds. 

310.000 
400,500 

-__- 

................. ................. 

Statemetit by  counties atid species of ihe yield of the fisheries of Virgi71ia. 

i .  I ___- Alesandrin. Aecomac. 
_.____ - 

1 1891. 1 1880. 1 1891. j 1890. ] 1891. 

__-- 
Alewil-ea ...... 
Bluefish.. ..... 
Carp ..................... 
Cattish 
Cobia or crab 

cnter ......... 
Croakers ...... 
Drum.. ........ 
Eels ........... 
Flounders . . - . . 
E i n  flrrh nnd 

Menlinden . . - . . 
Jlullet.. ....... 
Perch.. ........ 
Poiii an0 _.__.. 
Sea Ems ....... 
Slind.. ......... 
SpAnish muck- 

u r d . .  ........ 
Spots .......... 
Sqaetea W C . .  .. 
Sturgeon ...... 
Suclwra ....... 
Othorfibh ...... 
Oysters. ....... 
Quahogs (hard 

dams) ....... 
Crab8 hard.. - . 
Crabs: soft.. ... 

Totnl ..... 

w$itiug ..... 

Shoepaliead.. .. 

Striped$nss ... 

TelTa]JiUS ..... 

380,000 
245,100 

................. 
15,800 
04,090 
75,490 
25,400 
37,580 

29.585 
33,456,700 

02,500 
15,000 
9,850 

14,380 
93,030 
7,045 

100,420 
121,900 
545,340 
12,310 

1,170 
880 

?64,690 
9,514,288 

280,368 
93,333 

306,200 

45,675,109 

11,0'i0 -- 

* 510 

1,603 
850 

1,231 

?,mi 
16,900 

75,220 
20,500 
41,785 

04,710 

18,915 ?91,180 
840 1 86,086 

14,475 450,918 
5,890 9,930 

1,780 
855 

1,380 

'81,620 37,589,0U2 I -.-- 

.......................................................... I ....... ................................ 830 35 l,lG0/ 63 

......... 

I Elieabatli City. 

Alewives ...... 
Bluefish . . _ _  . ~. 
Cattish 
Cobia or crab. 

eater.. ....... 
Croakers . . - - -. 
Drum.. ........ 
Eels ........... 
Flounders ..... 
Kingfish a n d  

Menhaden ..... 
Mu!lei.. ........ 
Perch .......... 
Pompano ...... 
Sea bass . . - . - . . 
Shad ........... 
Sheupsliead- ~. . 
Spanish mack- 

erel. ......... 
Spots .......... 
Squeteawc .... 
Striped h a s . .  . 
SLurgeou ...... 
3uckirrs.. ...... 
Other fiah. ...... 
Oysters ........ 
Quahogs (hard 

clams) ....... 
Crabs, hard.. .. 
Crawfish.. 
Turtlos ........ 

Carp.. 

whiting ...... 

Total ... 

Si)ecies. 1 ' 1890. 

151,131 
153,281 

................. 
24,33: 

481,871 
71.90! 
8,501 

42,881 

85,30( 
12,579,001 

12,00( 
5,250 

49.600 
13,240 

598,111 
10,033 

155,333 
308,125 

1,019,150 
18,400 

298,000 
2.000 

137,180 
2,712,220 

40,000 
1,057,250 .............. 

150,250 

.20,187,048 

.................. 

-- 

305 1 
12880' 
1:541 1: 
1,2351 300 

290 E,300 

I 

- 
Value 

$1,511 

- 
7,38: ....... ....... 

48( 
14,451 
1,81t 

35( 
1,34( 

l,98( 
21,25: 

211 
157 

4,960 
41 0 

20,500 
521 

15,533 
0,183 

1,840 
8,960 

40 
' 2,724 
173,005 

3,000 
0,708 

3,125 

80,584 

....... 

................................................................ ........................................ I:: ....................... 
12 200 8 ,  .........I........ ................. 

................................................................. 
225 5,100 220 2,000 1 120 1,568 94 

1:aooi ......... 1 .......I ......... j ........ 1 ......... ! 
480 l.'.io,gO;; 

....... ........ 
555 i 10.404 753 5.022 810 9,ti70! 525 ... 
.WI I.. ....... .I.. .... . I .  . : ....... i ...... .I.. ....... . I .  ...... .I.. ..... ~ . l .  ...... 

I 
_ _  ..... ....... 080 1.. ....... 1 .__....I.. ....... 1 ...... ./. ........ 

4.?43 258,300 8,990 254,500 8,275 27,815 I...'ibi/.'..i2,575 1 645 
$08 '... .............................................................. 

9,090 ................................................................. 
4,020 ................................................................. 

22,010 ................................................................. 
1.470 1 9,010 #iJl ' 4,280 403 500 50 1,000/ 100 

40 ......................... .......I......... ........................ 
i08,410 ................................................................. 

G:$:I $g:i 1 % I  3;;I $:%( 400 R5 

19,035 
780 

......... ....... 

.- 
Bairfax. v I Bssex. I - --____ . 1881. j 1890. 1891. 1890. 1891. 

.................. .................. 
18,250 

428,350 
01,282 
7.320 

44,000 

63,000 1,590 ......... ................. 
11,412,000 19,224 

. 
........ ............... 

3;900 
Qi,040 

2,874,480 

I 
.........I.. ...... ................................. 

.................................. 

29,088 2,000 
879,376 8,890 ....... ...... 
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I I 
Statement B y  counties and species of fhe yield of t l ie j is lwiee of r'ityiitia-Contiuucd. 

Chesterfield. Dinwiddie. 
-- I_--____- 

I Charles City. I 

~nlue. 

$2,510 
405 
904 

02 
0,228 
1.400 

Snecies. 1 1800. 

Poullas. j Value. ~>&ida. /\-aloe. pounds. ya lue  I ~ouuc10. Value. 

.305,000 $3,0110 360,000 $2,650 44,000 $90 40,000 $90 

05 000 1,850 02:000 1,700 .................................. 
3(810 230 2,005 180 .................................. 

-___ 

27,800 570 20500 512 .................................. 
1001375 2,812 70,502 1,808 42,234 1,080 37,334 900 

5.000 5UO 4.000 400 .................................. 

I Pounds. I Value. 

Catflsh ........ 
Cobia or crab- 

cater ........ 
Croakers ...... 
Drum .......... 
Flounders ..... 
Kingfish and 

whiting ..... 
Meulladen ..... 
Mnllet ......... 
Perch .......... 
POIU auo ...... 
Slincl! .......... 
Spanish mack- 

erel. ......... 
Spots ._.. ~ .._.. 
Sqnetoa rue.. .. 
Sturgeon ...... 
Suolcers 
Other flsli ..... 
Oynters.. ...... 
Qunliogs (hard 

clains) ....... 
Crabs, hard .... 

Striped Bass. .. 

Alewives ...... 
Cntflsli ........ 
Perch.. ........ 
Pike ........... 
shad..  ......... 
striped bass.. . 
Sturgeon 
()tlier fish.. 
Turtles.  ....... 

...... I .... 

5,000 150 

50 000 1,000 
44:400 1,832 
8,000 320 
3,200 100 

20,000 000 
500,000 1,000 
15,000 375 
4,100 104 

25 000 2.500 
404100 14,552 

25,000 2,500 
17,000 028 

110,000 3,408 
1,850 185 

73,000 1,876 

h3 000 840 
2 , ~ ~ : 5 1 0  150,585 

20 320 1,270 
114:OOO 950 

........................ 

I 300 001 
I5:300 1 
32,381 

5,000 
400,407 
17,024 
38 io1 

221:078 
530 

102 

DO0 
1,320 

340 
210 

450 
1,000 

450 
110 

2 300 
15:888 

3,530 
012 

3,354 
105 

1,050 

045 
144,583 

1,200 
1,000 

$2,5'21 
400 

1.002 
330 

10,042 
1,005 

5,073 
11 

1,281 

.... ........................... ........ ........................ 0,OGO 212 8,800 182 

................ /... ............................................... .................................................................. .................................................................. .................................................................. I ................................................................. 

....... .I 1,. ..... :. ................................................ ........ ............... 40,540 1,488 5'',000 1,500 ........ 1 ::I$::::: ................................................. 
81,900 $2,457 05,520 $1,066 17,030 465 ,i8,200 408 

.................................................................. 

.............. .I:. ................................................ 

.................................................................. .................................................................. ................................ 3,000 200 2,000 200 .................................................................. ....................................... 22,085 500 24,200 528 ................................ 115,000 2,538 115500 2,P25 ................................ 35,000 2,450 3S:COO 2,250 

.................................................................. 

Total .... 

Pike ............ 
Shad .......... 
Sheepshead .... 
Spots .......... 
Squetea UB . . -. 
Strirgeou ....... 
Suukors. ....... 
Other flsh ...... 
Oysters ........ 
Tur t les .  :. ...... 

. Total. ... 

Striped ins0  ... 

-__ 
Pounds. 

........... 
10d,875 

3,126 
17,750 
40,377 
00,500 

200,654 
10,500 
28.315 
1,532 

310,5RI 
14,522 
34,520 

201,511 
000 

I Gloucexter. 

5,000 
10,850 
125 000 

3,125 
150,000 

40:075 

i : a n  

a m  

.......... 
20:210 

821,030 840 I .......... -1: 
1,528,033 1 

$50 
811 

5,000 
08 

812 
850 
480 

2.372 

8,437 
187 
712 

1.531 
0,050 

116 
047 

42,742 

11,080 

...... 

...... 

...... -- 

903 I . . .  ..... .I.. _;. . .[. . . . . . . . . [ . . . . . . . I . .  ................................ 
41607 1 rz&m 2 azo 1o0[535 2,258 1 11,000 j 219 j 11,100 [ 200 j ...... ...... ........ ...... ...... ....... ....... 13 I .._I .j. I .I ...I ....-...I ..I. I 

-_I--I -___I_.-- -- - --_ -- 
20,371 j 720,375 ~ 11,082 I 041,502 1 9,658 1 08,434 j 1,401 i 88,434 1 1,259 I 

Pounds. 

435,500 
57,000 
5,400 

45 000 

8,500 
4,200 

44:300 

15,000 
600 000 
18:oOo 
2,000 

23,000 
5'20,084 

35,000 
24,400 

111 800 

78,000 
1:05u 

........ 
58,000 

2,453,717 

20.256 
120,000 
15,280 
10,000 - 

l,645,587 

Tight. 

['ouuds. 

3 500 
14'300 
122:000 

p c o  
2,mn 

0,000 
150,OUU 

34,440 

15?,600 
2 500 

15'500 
33:500 
5U,000 

4.120 
27 640 

........ 

........ 

780:540 ......... 
1,414,549 

........ 
360 .... 
640 .................................................................. .......I 2,020 21,385 1.206 1 030 72 1 20,027 1,135 1 7701 00 25.181 8281 21Ji2j 0v5 I 

0,760 132,181 3,855 113,408 3,480 178,020 6,332 142,018 4,251 
.................................. 

500 .......... 
1,285 0,000 
6,600 13 872 

120 17,838 
1,003 18,OoU 

41,013 1'32,500 ....... 302 

....... a i : m  
485 14 650 
551 13:771 

7,800,126,000 
7 1 400 

1DU I ........ I... ..... I........l........ ................................ .. .I: .. ......I ....... .I.. .. ...-.I : ... ....I ...... 
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~~ 

King  Georgc. w,' K i n g  Willinm. 

Species. 1890. ! 1891. --. 

Alewives ...... 788,805 $8,801 627,103 $7,511 20,000 $200 25,000 $250 
Bluefish ......................................................................... 
Car ........... 1,100 55 1260 03 
C'nt8sh ........ 15,150 . 447 10;u2t 605 80,700 2,745 87,020 2,038 
Croakers ......................................................................... 
Eels ........... 4,060 167 4,230 165 
Floundcrs ....................................................................... 
Menhnden ....................................................................... 
Perch.. ........ 16,800 840 10,700 085 
Shad. .......... 237,580 6,788 215,654 5,705 314,R84 0,421 252,210 7,544 
Spanish maok- 

ere1 ............................................................................ 
Spots ............................................................................ 
Squeteague.. .................................................. .: ................ 
Striped bass ... 36,160 2,980 22,340 1,788 7,680 768 8,575 858 
Sturgeon ...... 2,185 68 1,880 57 ................................ 
Suckcra ........ 8.510 255 0390 282 
Othertish ...... 05,445 3,388 74:880 3,875 ................................ 
Oysters.. ........................................ 128,100 7,450 130,000 6,770 

Crabs: soft.. ..................................................................... Crabs Iiard.. -. 30 4,100 32 13,800 00 15,300 17 

........ 4'2001 005 4,050 608 Frogs.. 4,032 

Statement by counties atid species of the yield of the Psheries of T7ilpi?iia-Contiuued. 

Lnncaster. 

1890. 1891. 

--___- 
Ponuds. Valuc. Pouuc1s. Value. 

613,000 $4,215 620,225 $4,202 
73,637 4,438 80,000 4,000 

.................................... 
17,800 715 10?320 662 .................................................................... 
11 140 340 10080 310 

.................................................................... 
606,665 24,091 610,750 24,480 

12 000 060 10,000 800 

.................................................................... 

20,70(000 70,005 40,74li,000 70,893 

14'716 1177 14,000 1,120 
374:142 15:720 373,867 15,685 

5,830,500 287:700 5,286:400 3511370 

.................................... 
40,441 2,180 47,425 1,085 

126,505 3 047 120000 2005 

81,440 8,144 80,000 8,000 

.................................................................... 

.................................... 

$4,388 
6,250 

2,850 

021 
216 

17,540 

Alewives ...... 553,400 $5 534 538,800 
I)lueffsh ....... 158,000 4:700 r175,OOU 
Cobia or crab- 

eater ........ I 85.000 I 2.550 I 05.000 

kl04,625 $2,016 270,000 $2,610 4,450 $128 4,000 $120 ................................................................... 
..................................................................... ......................................... 0,550 302 10,000 400 

.......................................... 1,000 40 800 32 

.................................................................... .................................................................... 
131,250 3,750 108,500 3,100 1,655 84 1,675 81 

Cronkora ................................ 
hionlinden.. ... 550,000 1,100 462.534 
Muuut ......... 1 71000 I '210 1 7,200 
Perch ................................... 
Shad ........... 651,000 19,530 
Spanish mnck- 

Snue teame  ._.. 247,300, 7,410 

erel. ......... 15,000 1,500 
Spots .......... 1 '  3,500 1 105 

588,000 

15,300 
3,000 

224,74G 
SCriped bass 
Sturgeon ...... 
Other tish.. _._. 
Oysters ........ 

............................ 
147,000 2,040 180,500 
50000 1,770 44,500 

2,211:850 141,615 2,478,350 

Total ... . 1 ~ , 1 8 0 ) ~ ) ~ , ~  
I Prince William. 

Quahogs (hard 
clams) ....... I 42,000 3,000 51 200 

.ZOO 14400 

Species. 

Alewives ...... 
Carp ........... 
Eels .......... 
I'croh ......... 
P i k e  
Shncl ........... 
Sqiieten lie 
Striped 6nss __. 
Sturgeon 
Suckcrs ........ 
Other fish ...... 
0 stera 

Cntfiqh.. ....... 

d o g s  .......... 
~ ~ t a l  ..... 

1800. 1891. 1890. 1801, 1800. 1801. 

Pounds. Value. Pounds. Value. Pounds. Vnlue. Pounds. Value. Pounds. Value. Pounds. Vnlue. 

62,000 $610 70,ZUO $790 199,7.?0 $l,W 150,000 $1,500 1,264,160 $10,888 1,053 300 $9,745 
2,100 68 1,980 64 .................................. 8 800 140 4:175 208 

?:!! 60 1,820 70 4,080 180 4 205 150 9,785 140 2,430 120 
7,315 284 7,865 286 29,812 1,491 21:750 1,088 34,285 1,410 87,242 1,575 

102,020 2,032 84,400 2,360 183,812 5,237 134,575 3,815 64,400 1,000 55,200 1,805 ...................................... 32,500 1,950 24,375 1,463 .................................. 
8,640 668 0,400 738 03,000 0,300 52,150 5,215 7,000 750 7,000 700 

6 ................. 
5201 16 720 21 2,175 52 1,845 43 2,346 72 1,055 50 

3,526 106 4,035 130 27 550 882 20 3U0 682 5,560 185 0,000 247 .......................................... 041:800 48,630 851:200 55,250 .................................. 

-___--.-___I________- - 
60 2,710 02 110,750 3,065 94,250 2,007 0:800 302 19,700 601 

.............................................................................. 3,920 280 4,820 337 

........................................................................... 150 

15,000 1,875 15,600 3,951) .................................. 600 75 000 86 
---_-__________.---4 --- 

205,280 1 0,085 % 0 7 , ~ ~ 0  6,510 i ~ , 6 0 a , ~ z ~  70,375 1,a54,800 72,142 1,398,406 16,328 i,ioa,412 .i5,47a 
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Statenlent by oouiities m i d  apeoie8 of fhe yield of f i t 0  jisheriea of Vivginia-Continued. 

Sorfollc. Northnipton. 

soeeies. 1890. 1 1801. 1 1890. 1 1801. I- 18DO. 1691. 
1 New Kent. 

I---_ _-I-_ 

1 Tnloe.  ~ounda .  value. Founds.' Value. Pounds. 

......................... 387,600 $\029 1260000 
$3,350 197,280 $4,840 201,133 5:841 '497:840 

......................... 10,404 352 20100 
2,800 73,650 2,459 35 000 1,000 a1:380 ......................... 29:680 203 33,000 .......................... 2,:380 70 1,700 

7.000 700 4,971 125 3,895 ................ 237,213 472 23O.OOO 

................ 1,700 191 22,000 ................ 31,723 913 34,210 ................ 78,700 2,207 56,475 ......................... Gi" 43 3,400 

......................... 183,590 7,033 2d0,000 
' 4.050 48,980 3,729 16,488 468 13320 

6,175 d W . 5 0  5,860 420,783 6,418 3083532 

......................... 33,'LJO 2,100 1,487 65,200 1,050 

181 ......................... 24649 648 18785 
233,540 4,013,415 228,400 2,#0:228 12%774 3,627:702 

......................... 85 280 4 135 63936 
540:lGG 13:450 G~d:430 

2,000 800 1,000 ......... ......... .................................. 

----_I_- 

................................................... 

............ ..:.. ........ 2,835 BG a,4zo 

................ 1 .......................... .......................................... 

......................... 

.................................................. 

-__-___ 
4,880,35R 178,463 7,141,725 

I l  -------- -- ~ .... 
I Northurnberlnnd. / I Prince George. I Princms Bnno. 

$3,340 
13,181 

283 
895 

50 
45 

....... 

ai6 

103 
480 ....... ....... 

2,840 
995 

2,697 
170 

14,300 

2,700 
20 ....... 

878 I 
167,750 

4 q  
....... I 
_I 

!30,955 

Alewives ...... 1,408,238 
Bluefish ....... 61,405 
?pic ........ GOO ........ 81,300 
CFonkErs ...... 2,000 
Eale _.._. ~ ..__. 8,210 
Flounders ..... 500 
Kingfish a n d  

'tph iting ............... 
Menhaden ..... 30,090,000 
Perch .......... 15,499 
Sea bnss ....... 2,000 
Shad. .......... 863,170 
Slieepsliead.. .. 2,000 
Spnnish mnck- 

ore1 ................... 
Spots .......... 14,350 
S q u o t e n r e  .: 64,044 
striped a m  60,887 
Stnrgeon .-.__. 84,080 
Other f l ~ h  . . -. . 148,141 
Oysters ........ 2,135,000 
LTRbs hare.. .. 2&4W 
Crab#' soft .... 33,900 

Total-. ... 84,810,214 

rerra&la ............... 
.-I 



436 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

I Surry. 
~ 

! 
Specick. I 1890. 1891. 

j ~ o u n d s .  1 Value. pounds. ~ ~ a ~ u c .  
,-I-____-. 

Croakers ...... 1.. ...... ./ ......................... 

Alewives ...... ~. ....... .I.. ....................... 
Bluefish ................ 1 ........................ 
Cilttish ........ 292,314 $7,225 220,852 $5.808 

Eels ............................................................................. 
Perch .......... 9,200 . 460 7,500 375 
Menhaden ..... 1::: 
Shad: .......... 202,705 8,364 152,834 0,375 
Spanish mack- 

Spots .......... 1 
Squeten tie. ~ ~. ........................... 
Striped%x% .../.--$ii& 1,200 9,265 926 
Sturgeon ...... 765 13,276 530 
Sucker8 ........ 4,900 118 5,530 135 

Oysters .......................................... 

............................ .................................. erel.. ..... __.,__.... 

Ohher flsh... .. 16,980 473 IP,IOO/ 381 

/- Warwick. Westnioroland. IJ' I 
1890. 1801. 1891. 

pounds. I ~ a l u c .  rounds. Value. 

.................................. 
17,7d7 I51 21,410 878 ........ ....................... 

................................................................. ................................. 

.................................. i 1,200 15 2,000 120, 
' 13,865 679 12,278 491 .................................. 

26,007 1,120 25,G31 1,077 61,300 3,205 32,640 1,642 

.................................. 13,180 385 15,200 445 

963,000 87,056 906,703 34,298 583.485 42:755 510,259 43,050 

1,060 106 1,300 130 38,200 3,008 17,955 1,436 .................................................................... 
16,4371 7101 8,291) 379 28,58G 1,574 30,835 1,692 

Crabs, hard.  

Progs 
Crabs,ooft 

--I 

I I 

1 pounds. ' Value. 1'ounds. 1 Valuc. 1 rounds. I .__ 

Alewives.. ......... _ _ _ I  75,000 $i50 50,000 ~ $500 1 10,641,608 
Bluefish.. ............ .' 32,000 960 25,000 750 I 1,471,671 
Carp.. .......... .......I. ........................................ ...I 6,735 
Catf ld i  ............. .._I_. .......................................... 039,902 
cobia, or crab.sater.. . .I... ........................................ 194,537 
Croakers ........... .._I 16,700 530 25,300 1 903 I 1,121,5'25 

Eels  71, 930 
Flounders ............. 27,700 1 065 23, GOO I 12U, 135 1 168,056 
Menhaden ......................................................... 107,341,713 

1 10.4,500 Mullet ............................. 
Perch  .................. ' ............ 1:::::::::: ::::: ::.- 491,014 
P i k e  ............. _ _ _ _ _ . I  ............................................ 16, SBR 
Pompano ......................... .I.. .............................. 88,240 
Sea bass .......................... .I.. .............................. 61, 323 
Shad ~ ____._ ~ _.__.. ___.  62,415 1,630 53,665 1,450 7,266,207 

Spanishmaokerel. 
Spots.. ................ 
S q u e t c a r  ............ 
Sturgeon.. ............ 
Suckers. 
Otherfieh .............. 

Drum.. ................ ,............/ ................................ 180,050 ............................................................... 
Xingtitlh and whiting.. 1 3,000 I ' 60 3,000 

............... ....... ...... 

Sheepehead.. ...................................................... 22,775 

Striped aas ........... 

........................................................ 2,581,594 
Crabs, soft ......................................................... 440,340 
Crawfish ......................................................................... 
Frogs .............................................................. 20,232 
Terrapins  ............. 3,150 2,700 3,150 2,700 82, 519 
Turt.Iea ................ 5, 000 150 5,000 150 203, 928 -- ___ --__ -- --- 

Total  ............ 2,292. zoo !o4,014 i 2,201,205 j 91, w21 185,282,705 

................................................. _ _ _ . I  70,000 625 68,640 ................ 818 1 ........................................................................ 600 80 1,040 104 

-I--- - -I---- --,-- - .................................................................... 1 1 1 1 1 .I GOO 100 GOO 110 

-1 183,993,834 

Pork.  

Value. 

Total for State. 

$93,905 
67,545 

576 
28,487 
4,948 

313,847 ?, 011 
2,907 
4,109 
7,097 

197,5'23 
2,730 

18,809 
795 

9,520 
2,270 

207,394 
1,344 

50,750 
25,275 

124,645 
42.127 

3,153 
42,005 

2,524,348 
36,030 
32,683 
29,379 

75 
2,754 

18,194 
3,934 

a i , m  

1890. I 1891. spocics. 1 

-- 
3,647,845 

1890. I 1891. 

The products taken. witlb the di8erent appliances.-The following tables,, relating 
t o  the vessel fisheries aud tlie boat fisheries, respectively, show the quantity and 
value of the products resulting from the use of each of the iinportant forms of apparatus. 
Separate figures are giveu for each couuty; the data relate to 1890 and 1891. 

Vessels are employed in the fisheries of 1 7  counties in Virginia, in all of which 
oysters constitute a conspicuous part o f  the yield. In Laneaster and Northumberland 
counties menhaden are the most valuable products takcu. The aggregate value 
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Xonhadou. 
1890. 1891. 1890. 1691. 

~ l u B 5 B h .  
counties. 

Pound#. 1 Vniue. ~ouncls .  I value. 

Accomao 32,039,700 $57, El4 24,020,700 $41,155 
Elizabeth City.. 11,715,000 10,525 10,800,000 18,000 
Lancestor 20,240, 000 70,275 40,305,000 70,143 
Norfolk ................................................................................ 

Total ..................... 10,000 1 300 1101,354,700 107, 004 100,065, TOO 180,048 

Borthumborluud. ............... 10,000 $300 27,380,000 50,250 24,000,000 47,750 
--__._----------_  ̂

of the vessel fisheries of the State in 1891 was $S14,702, of which sum oysters 
represented $626,607 and fish $lSS,185. Tho output of oysters \vas 1,643,031 bushels, 
of which 490,230 bushels mere taken with dredges end 1,153,701 bushels with tongs. 
The value of the vessel fisheries of Accomao and Norfolk counties was $427,092, or 
more than that of all the other counties combined. 

Omitting from 
comideration the apparatus used in taking oysters, it appears from the table that 
pound nets are much more important means of capture than any other appliances. 
These caught 23,79G,S35 pounds of fish in 1891, for which tho fishermen received 
$471,560. The coinbilled yield of fish by all other apparatus was 12,503,943 pounds, 
valued a t  $340,403. Alewives, menhadeu, and shad constitute about two- thirds the 
quantity and more then one-third the vahie of the catch. Gill nets rank nest to 
pound ncts, followed by lines, seines, fyke nets, weirs, and pots. The shad is tho most 
valuable fish in the pound-net and gill-net fisheries, the squeteague in the seine and 
line fisheries, and the striped bass in the fylce-net fishery. 

The value of the shore fisheries of Virginia was $2,833,053. 

Statemeizt by counties, appai*atua, asd apeoies of the yield of the vosselfisl~sries of Pivgisia. 

Bluefish. 

1890. 1891. I -  - 
I -__-__- 

Pourrds. 'value. pounds. ~ u ~ u c  

..... __.j.__... ............... ............................. .............. 10 000 $400 
1,050 $50 35:000 1,050 

1,050 1 50 45, 000 1,450 

............................. 
---- --- 

-~ 
I Seines. I '  Liues. 

$Pn,740 
21,280 
24,965 
2,250 
8,412 
5,670 
1.970 
7,440 
2,010 

101,090 
24,285 

720 
1,280 
7,515 

27,207 

35,005 

........ 

379,420 

429,810 $ i e s , ~ o  343,240 $182. GOO $258, 059 
34,080 17,080 37,240 17,458 68,780 ........................................ 22,009 ........................................ 2,460 ........................................ 10,067 ........................................ 0,100 
2,000 900 2,000 80U 72,235 
4,900 2,310 3,000 I, 200 8,955 ........................................ 1, WO 

7,000 3,150 .................... 167,455 
7,000 4,000 10,050 G,090 10,605 

70,000 28,705 00, 600 20,930 70,228 ........................................ 2,270 ........................................ 8,252 
30,703 10,310 27,500 10,500 10,810 ........................................ 33,785 

........................................ a4, 205 

_---------I I-- 
888,175 241,694 400,230 ] 231,178 1 804,071 

Countiou. 1890. 

Acconiac ........ 
Elieubutli City.. . 
Glouccstor.. ..... i 
Heurico ......... 
Isleof Wight ..-. 
King William , . . 
Lnucaster ........ 
Mathems ........ 
Middlouox ....... 
Nunsemoud.. .... 
Norfolk ........... 
Nortllsm ton . .  .. 
Northumterland. 
Richmond ....... 
Warwick.. ...... 
Wostmorolaud.. . 
Pork ............ 

Total. ..... 

Buslicl@. 

203,740 
45,000 
GO, 930 
5,000 

35,020 
15,800 
2,500 

14,850 
4,200 

80, 800 
408.101 
62,750 

000 
5, 000 

22,000 

10i, 300 

1,070, 851 

.......... 
--- 

I_ 

Talllo. 

$32 875 
21: 575 
22, 009 
2,450 
10,951 
0 100 

0. 045 
1,050 

34 205 
103: 030 
15,J105 

270 
2,270 
8,252 

33,785 

1: 060 

........ 
-- 
384,498 

1891. j 1890. 1 1801. 1 
- 
Bushels. 

~ 

244,495 
48,400 
05,450 
5,000 

20,400 
15, 700 
4.700 

18, 600 
4,100 

02,800 
407,570 
90,800 
1, 001) 
2,800 

23,700 

OD, 086 

1,153,701 

.......... 
--- 

1891. 

$204,4DG 
50,738 
24,565 
2,260 
8,413 
6,570 

82,813 
8,040 
2,010 

35, 005 
102,527 
29, 975 
78, 700 
1,25D 
7,515 

10,600 
27,297 

814,702 
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Arcomac. Alexandria. I 
Statmcnt  by oountics, apparatus, aid 8peoies of the yield of the 8l~ore.fi8hmie8 of 'Virgiiiia. 

Caroline. 

...... 

...... 
$815 
114 

50 
950 

1,250 
J60 
316 

2,280 
...... 

4,415 

220 

10,770 

...... ._.._. 
-_ 
-_ -- 
1,800 
8,143 

510 
740 
748 
04 0 
550 

215 
825 

815 
3,850 
240 

8,960 
700 

8,515 
1,180 

30 

3,077 

....... 

....... 

....... 

Apparatus nnd 
species. 

L1, 057 

3,750 

__ - 

....... 
1,100 
540 

1,GOO 
1,820 

1690. !- 

U,8I 0 

36 
90 
25 
25 

176 

-- -_ 

-- 
--- -- 
1,100 
500 
915 
531 

410 
305 
175 
500 

0,200 
1,114 

j Pound€ 

11,750 1 - 

Seines: 
Alewives. 
Carl..  ................. 
Cat sh .......... 
Croakers ...... 
Floiinder~ . . -. . 

wliitiny.. .... 
Menhatleu.. ... 
Mullet. ........ 
Perch .......... 
Sea bass ....... 
Shad. .................. 
Squcttla ue 
Stri ed fass 

Otherfish ...... 
Total _.._.. 

Pound nets: 
Alewives ...... 
Ifuetish ....... 
Catfish 
Cobia or crab. 

eater - _ _  - - - ~. 

Kingfish Qfd 

Spots. ......... 

SucEers ... 

............. 
... .... 
23,301 
3,80( 

1,SRL 
95,001 
02,501 
12,001 
5,60( 

147,G9( ............ 
7,02: 

434,90( 

380, OOC 
168,101 ................. 
15.60C 

76,001 

......... 

-_ 

Kin fish and 
wfiting.. .... 7,301 

Men haden.. ... 424, OOC 

1,520 
12,820 

540 
787 
700 
080 
030 

270 
900 

860 
4,243 
350 

8,640 
760 

8,805 

Perch.. ................. 
Pompano ...... 9,850 
Shad .......... 93,030 
Sheenshead.. .. 4.900 

,-_-_ 
~ -- 

10,000 100 1,000 20 18,840 189 15,500 155 ................................................................ ....................................... 9,040 275 10,600 320 

................................................................ .................................. r.............................. ................................................................ ................................ 830 35 1,100 53 ................................................................ 

................................................................ ................................................................ ....................................... 8,370 415 8,000 400 ................................................................. 
1,400 40 500 15 1,575 45 1,575 46 ................................................................ 

................................................................ 

................................................................ ................................................................ 

Croakers ...... 
Drum _.____ _ _ _  
Eels ........... 
Flounders ..... 

T o h l  ....... I 157,500 

28,501 
48,23C 
21,20c 
18,71C 

Spa&sh mack- 
erel.. ~. ___._. 

Squeteague.. .. 
Stripcd bass. _ _  
Storgeon .__._. ~ 

Suckers 
Other fish.. .... 

T O M  ...... 
;ill nets: 
Illuetish ....... 
Shad.. 
Spanish mack- 

erel. -. - ~. . ~. 
Spots. ......... 
Squeteague.. .. 
Other fish. _. . 

Spots .......... 

-- 
Total ....... 1 6,300 __- 

17i, 420 
23,4011 
217, 050 
11,GOL 
1,170 ................ 

174,790 

1,825,840 

52,001 .................. 
13,001 

~5.000 
45,oua 

-- 
-- -- 

y 0 c  

'yke nets : 
Flounders ..... 
Perch. ......... 
Stri ed buss ... 
sucEers ....... 

-- 
Total . . ~ - __. 1 302,500 

-_. -- 
1,800 
3,000 
620 
880 

Valua 

Croakers ...... 
Drum.. ........ 
Flounders ..... 

~h and  
w iting ...... 

Sea bass. ...... 
Slicepahead. .-. 
Spots .......... 
Squeteague.. .. 
Other fish ..... 

12,890 
27.1 00 
13,270 

20,5IJO 
8,700 
2,145 
10,000 
145,000 
87,775 

Poundu. 

........ ........ 

........ 
20,000 
4,000 

2.100 
100,000 
08,000 
15,000 
6,000 

156,040 

0,200 

458,000 

310,000 
320,500 

16,900 
30,210 

23,000 

........ 
80,000 

........ ........ 
-- 
-- -_ 

........ 

46,000 

21,285 

3,920 
435,000 

11,5u0 
104,125 
6,100 

170, G50 
26,450 
246,000 
16, 500 
1.315 

189,270 

........ 

........ 

983,725 

50,000 

12,500 
11,500 
36,000 
51,500 

_- -- 

........ 

169,500 

1,500 
3,500 
500 

-- 

1,000 

0,500 

30,000 
14,500 
29,220 
15,000 

22,500 ~ 

9,000 
1 986 
s:ooo 

170,000 
ao,zo4 

-- -- 

830,500, 

Value. IPounds.1 Value. IPounda.] Value. 1Pounds.l Value. IPounds.1 Value. I 

1,980 .............................................................. ....... /245,0001 ~ , G ~ o ~ ~ ~ ? , o o o / ~ ~ ~ , ~ o o /  ZG,Z~O/ . 7501 e i ~ o o I  ooo I 
1,050 
460 

1,850 
2.100 
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Accomac. 

1890. 1891. 

Pounds. Value. Pounds. Value. 

Eels ........... 4,200 $210 3,500 $175 

Oysters ........ 5,079 438 411 308 5,004,300 346,010 
uaho 8 ....... 280:308 18:915 201,100 10,035 

8rabe %ard .... 93,333 840 80,060 780 
Crabs: soft .... 305,200 14,475 460,810 18,015 
Terrapins ...... 11,070 6,090 0,QdO 5,480 

Total ....... 5,769,409 451,288 5,903,032 388,380 

--____----- 

Apparatus and 
SpQCieS. 

Pots and spears: 

Miscellaneous : =- -- ____ -- 

--- 
-- ____ -- 

43 9 

. Alexandria. Carolinc. 

1890. 1891. 1800. 1801. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Valnc. 

..: ............................................................. 

............................................................... ................................................................ ................................................................ ................................................................ ................................................................ 

................................................................ 

-_____- 

----___-_____I________ 
-- - - -- -- - -_ __ 

-------- ~---  
__ ____-____- __ __ ~ _ _  

Statement ZI.~ counties, apparatzu, and apeciea 0.f t1w yield of the shorejisksries of Virginia-Continued. 

Grand total. 8,600,049 522,001 8,854,757 467,118 035,000 $11,850 000.510 $11,308 85,700 $2,200 01,045 1 $2,413 

Islo of Wlghl. Jniuea City. King and Quecn 

1890. 1891. 1890. 1891. 1890. 1891. Apparaqtls m d  
speclee. -___ 

Pounds. Vnluo. Pounds. Valuc. Pounds. Value. Pounds. Value. Poundal Value. Pounds. Value. ----- 
Seines: \ 

Alewives .......................................... 10,828 $97 9,071 $87 78,300 $780 05,250 $052 

Porch .......... 2,200 3,010 100 526 10 455 14 14,500 435 12,500 375 
Shad 931 27 854 25 

Sturgeon .......................................... 976 80 820 33 ................................ 
Suckers 3 840 115 4,12U 120 
Otherfish ...... 5:960 205 9,040 1 410 700 21 005 20 1 ................................ 

Menhaden ..... 150,000 350 160,000 360 ................................................ ........I 

Cicttlsh ........ 000 800 $32 ............................... 18,250 540 15,000 460 

Stripcdbass ....................................... 319 20 200 21 4,520 462 6,315 531 
.............................................. ................................ 
........ ................................................................ 

-------------___I__ 

Total... ... 12,000 504 18,800 752 14,279 220 12,731 200 /115,570 2,218 08,005 2,008 ___ - -_--__-_-________--- --- -- -- -- __. -_ __ - 
Gill nets: 

Alewives .......................................... 9,500 80 8,000 78 ................................ 
Mnllct 8.000 480 9,000 540 
Perch .......... 31,000 1,800 25,000 1,500 15,783 003 1%,147 455 7,020 285 5,000 190 
Pikc ............................................... 1,208 72 1,155 t ie . .  
Shad ........... 3,828 112,044 3,455 178,020 6,332 142,018 4,251 ... 345 3,403 278 030 74 700 GO 
Sturgeon 8,087 03,240 2,218 ................................ 
Suckers 459 13,500 400 10,010 315 9,800 205 
Uther6sh 530 13,100 379 8,GOO 170 7.000 100 

Striped base 

Total .__._. 447,875 17,827 3B1,600 1 14,140 277,401 I 8,900 1227,885 '7,332 207,040 0, 170 105,118 4,020 

........ 
......... ................................................................ 

.............................. 

-----_I---- ,-__--- -- 
I--------------- 

____---_.--._ --_-_---- ___.-.---- __ 
Fyka net8 : 

Alewives ...... 5,000 50 3,500 35 ........I .............................................. 

Suokcrs ........................................... 870 82 2,028 79 3,168 05 
Other 6sh 1,500 45 1,500 , 

Catfish ........ 5,000 225 4,500 200 0,288 176 8,370 251 7,050 229 
Croakers .......................................... 7,005 $18 ................................ 
Perch .......... 2,500 150 2,000 120 8,070 307 3,628 106 3,072 110 ........................................ 0,000 827 ................................ %%8%~ ._. 3,750 375 3,000 300 9,213 885 2,232 223 1,838 184 

........ ...... ........................ 45 ............... ~ _ _ - _ - _ _ _  ----____ ___.- 
Total ____.. 17,750 845 14.500 700 40,488 1 30, 587 2,015 10,758 659 I 10,632 018 -- - - ____ ------ ~ ---- __ ___ __ ___ - -_ -___ 

Anes: ........ Cntdsh ......... 11,250 502 0,000 460 ........................................ 
Croakers ....... 125,000 5,000 122,UUO 4,880 ........................................ 
Drum .......... 1,875 03 1,500 75 ........................................ 
l'crcli .......... 4,375 202 3,600 210 ........................................ 
sileopshond .... 3,125 187 2,500 150 ........................................ sSl,ots .......... 17,750 712 i 6 , ~ o o  590 ................ .I ...................... 
tjquetearue .... 40,377 1,531 iK3,600 1,285 ........................................ 
Othcrfish ...... 18,750 037 10,200 660 ........................................ 

........ ........ ........ ........ ........ ........ ........ &riped$Ms ... 3,760 375 3,000 300 ........ 1 ................................ ........ 
..--__---- __ ____-- ........ Total ...... 226,252 9,350 200,700 8,400 -- -_ -- -- - ---_ / - _ - _ _ _ _  

' o b  nnd spears : 

diseollnuoous : 

Eels ........... 3.125 312 2 500 250 ........ ........................................ 

Oystora ........ 671,090 31,786 574,749 32,001 129,500 7,300 126,000 7,500 52,600 3,000 62,150 3,080 
l k t l e e  ............................................ 302 7 400 0 ........................ 

.----!I------ -__------ -__- ---_ 
I... ..... 

Total ...... 
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Sta tement  by cororlies, apparatus, a n d  species of the pie ld  of fhe shore  Psher ies  of Virginia-Continued.  

Charles City. I .  Chesterfield. I Dinwiddie. I 

$1,010 
390 
856 

1,678 
615 
53 

1,738 
6,340 

1,500 

108 

__ 

....... 

Apparatps and 1 
apemes. I '8'0. 

45,000 $450 :5,000 32,000 $70 30,000 1 $65 
25,000 500 -4,000 $4":; 1 ................................ 
20,000 600 15,000 450 ................................ ................................ 31,734 810 23,000 720 
5,000 500 4.000 400 ................................ ................................................................ 

17.000 660 15,000 . 450 10,500- 200 10,000 190 
112,00U 2,710 93,000 2.lW 74,234 1,086 68,000 9i5 

350,000 2,550 325,000 2,300 12,000 26 10,000 25 
2,800 70 2,500 62 ................................ 

45,000 1,350 47,000 1,310 ............................... 

_ _ _ _ _ _ -  __ ___ __ __ __ - 
_ _ _ _ _ _ _ _ _ _ -  - - _.____ ~ _ _ _ - _ _ _ _ _ _ _ - - -  

Seines: i I 

02 3 810 
I109:3i5 

230 2.965 180 ................................ 
2,812 70,562 1,868 10,500 270 1 9,334 240 

1891. 1 1890. 1 1891. I 1800. 1 1801. 1 

Alewives ...... 
Catfifih ........ 
Perch .......... 
Shad ........... 
Striped base ... 
Sturgeon ...... 
Other fish ._____ 

Total .... 
Gill nets: 

Alewives ...... 
Catfish 
Perch.. ........ 
Pike  ........... 
Shad ........... 
Striped boss ... 

149,654 
13,000 
24,705 
65,161 
6, 226 
1,320 

83,915 
343,981 

150,000 

3. 610 
1,532 

254,420 
1,796 

33,200 
117,026 
562,184 

3,500 
0,500 

10,000 

660 
Qlli, 825 

_. __ 
___- 

........ 

____ 

~- 

- 

150,961 $1,021 
12,000 360 

.25,720 892 
99,092 2,551 
6,410 634 
1,401 56 

98,020 2, Wd8 
394,513 7,552 

150,000 1,500 ......................... 
6,664 200 
5,806 R36 

301,175 8,391 
4,505 361 

-____- -- 

discellaneous : 
Oysters. 
Craba,hnril .... 
Crabsbs, soft. 
fiqg .......... 

Total .___._ 
Grand total. 

144 I ........ I ...... -.I ........ I ........ 1 ..........I ....... ! ........ 1 ....... I ... 

......................................... 21,000 1,350 21.000 1,200 5,209,000 285, 800 5,239,600 348,600 
4,200 30 4,100 32 13,800 69 15,300 77 .................................... 

-4,032- 605 4,050 !%8- ....................... 1 ........................................... 
8,232 635 8,210 640 38,800 1,418 36,300 1- 5 ,380 .44 (12gy!ere5 ,319 ,500-33F  

.................................................................... 81,440 8,144 80,000 8,000 

-_ __ - 
~ ~ ~ / 2 ~ 5 ~ ~ 1 ~ 0 0 3 ~ 5 2 7 - ~ 2 ~ 0 ~  z6c@4- ~ ~ / 4 1 0 , ~ ' , ~ ~ 7 - l ' i ; 6 3 ~ , ' 8 8 d  35T53K ?;687; 767- 

105 

I Ring George. 
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Statement by counties, C6ppWC6tU8, and species of the  yield of the shove Jialtcries of 17il.~ittia-Coatinlled. 

Elizabotli City. Essex. Fairfnx. 

Apparatus rind 
speaies. 

Totnl ...... 21,050 

1890. 1 1801. 1800. I 189'1. 1 1890. I 1891. 

Cines: 
lilueflah ....... 30,820 
Catflfll1 ................. 
Cronkera ...... 410,410 
Drnm .......... 30,310 
Flounders ..... 14,565 
Sea bnsn ....... 1% 240 

Spots .......... 255,125 s lieten 842,500 
OZher id?:::: 21,700 

Total ___. ._ I, 031,770 

Sheep~llcnd .... I ,  100 

-- 

$300 

GO 

2.10 

69 
105 
200 

82 

TTnluo.IPonnds. 
-__. 

................ 
4,500 

000 

8,500 

................ ................ 

................ 

................ ................ 
1,500 
2,500 
1,500 

2,300 

................ ................ 

~~~ 

........ 
$225 

........ 
30 

1,140 21,400 ==I== 

&000 $80 7,000 $70 009,059 $3,872 93,010 I $980 ................................................................ ........................................ 1,835 00 1,045 47 
5,000 150 2,500 7.5 12,000 480 10,875 435 ............................................................... ........................................ 2,000 120 1,508 04 

1,511 100, 000 
6,833 76,000 

Seines: 
Alemires 
Uluefiall ....... 
Carp. ................... 
Catti,h 
Drum .......... 
Eels .................... 
Mullet ......... 
perch. 
ShQd.. 
spots .......... 
fiquoten ue .... 
Stripad Eass ... 
Sturgeon 
Suckora.. 
Other IiHh.. .... 

Total ....... 

Alewivee ...... 
Bluefish ....... 

Cobia or crnb 
enter.. ....... 

~roakere. .  ..... 
Drum. ......... 
Eels ...... .'__.. 
Blounders ..... 
Ein fish and 

wtiting .____. 
3Cenhaden ..... 
Peroh.. 
Pompano ...... 
Sliad .......... 
Sheepehead .... 
Spariisli ~unc'k. 

ere1 .......... 
Spots ......... 
Squetea uc 
Striped fas, : 
Sturgeon ...... 
Suckers 
Other flsh. ..... 

Pound nets: 

E%il 1 :. .......I ......... 
I......... ....... 

Pounds 

............... 
7,800 

................. 
1,200 

12, 00U .................. .................. 
2,300 
3,500 
2,000 ................ ............... 
4,100 

32,90U 

151,130 
114, 000 

-- 
-- ~- 

............... .............. 
24,333 
02,GGU 
34,305 
8,580 
28,315 

05,300 
864,000 ................. 
49, 000 
5il8,111 
8,933 

155,333 
44,600 

160,330 
14,400 

298,060 ................ 
111,380 

45 
i5 
150 

46 

53,000 
012,000 

................................................................ ................................................................ 
500 50 400 40 3,435 275 8,GGO 2D3 

........................................ 770 80 110 4 ........................................ 7,165 215 0,000 190 
4.000 200 4.000 200 800 20 880 82 

3,800 ................................................................ ........................................................ 2,800 104 ........ .90,000 2,700 00,000 2,070 28,000 840 84,210 2,590 

. 308 ................................................................ 
1,420 .............................................................. 

150 3,281 180 1:: .............................. 
715 ................................................................ 

1,500 ................................................................ 

........................................................ 

1,224 ................................................................ ........ 23,850 1,170 17,400 ' 870 1 12,000 030 25,400 1,100 
3,720 ................................................................ 
14,680 23,050 830 15,750 15,335 381 10,520 268 

335 

11,050 ................................................................ 
1,065 ................................................................ 
3,518 26,400 1,320 19,500 990 ................................ 
1,090 45,000 3,840 30,000 2,880 3,500 280 7,500 804 
6,720 ................................................................. ........ 2,705 70 2,450 03 4,200 120 0,000 187 

/ 
' 

. ................ 
1,900 0i,i40 

75,798 2,030,815 
-- 

................ ................ ............... --- 

................ __-- -- 

................ 

480 
1,880 
1,030 
860 
850 

.. .'si. 1.. . .2;a;lo 

18 250 

29,840 
7,320 
27,100 

44350 

.. .i;i.l .... 4;ioo 

4,000 
20,600 

446 

................ 
120 1 3,500 
204 5,000 

................ 
37,200 
428,105 

8,700 

.......I.... ..... 
40 I 3,000 

15,533 
I ,  336 
5,000 
1,440 
8.960 

....... I...- ..... 

110,500 
35, 500 
117,250 
10,000 
224,000 

87b; 000 

18,934 11,045,572 

L7,000 --- 

................................................................ .___!?.I ........ 1 ........I ........ 1 ........I 4,3451 1801 3,7801 1611 ........................................ 204,460 8,624 182,180 I &Do4 

....... ....... ....... 

........ .......... ............... ........ ....... ....... 
....... 00 

....... 
105 ..... 
150 ....... ........ 60 1,000 

----l___l_____ I_-I-_I___l_- 
...... 

...... 
........ ...... ........ ....... 

1,360 
22,000 550 1 21,780 053 

.... 
85 ...... ...... 

26,250 
I_.._ .... ........ ....... 

I io ,  508 I 22,000 I 550 I ?L 780 1 063 I... ...... ./. ..... .I.. ..... .I. ...... 
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Apparatus nnd 
species. 
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Nansomond. Mathcws. Middlesex. 

1890. I 1801. 1890. I 1891. 

Cobia or crab. 
oater. ........ 

Menhaden ..... 
Shad. .......... 
Spanish maek. 

ere1 .......... 
spota ................. 
Soiictearme .... 

Apparatus species. and 1891. 1 18: 1 18; 1 1890, 1 189; 1 1 P o u n ~ ~ V a l u e .  I Pounds. I Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. 
I----- I---- ~ ~ _ _ _ _  

85,000 

651,000 

15,000 

244.000 

550,000 

Pols and spears: 
Eels 

........ ................. 
...... .. .............. 

Crawilsb. 833 $75 
Turtles ........ ........ ....... ....... 1 ........I ....... 

1,500 15,300 

7,320 221,000 

1,050 40,000 

........................ 

........................ 
2,940 130,500 

1,630 .................................................................. 
0,630 100:414 5,018 05,000 4,760 ................................ 
1,200 22,500 675 26,250 795 2,700 108 2,500 100 

0 164 360 0,125 700 ............................... 
2,828 282 2 460 245 800 80 700 70 

2,010 10,332 810 10:OOO 300 ................................ 

I Pounds, 

Seines: 
Mullet.. ....... 7,000 
Other flsh.. .... 3.000 

Total ...... I 10.000 
_.-- __- 

Pound nets: 
Alewives ...... 550,400 
Bluefish ....... 158,000 

Shped b e . .  .......... 
Sturgeon ...... 147,000 
Other fish. ..... 55,000 

Total ...... 2,455,400 

Gill nets : 
Alewives ...... 3,000 

S uetcn ue 3,300 
O?horflf%..:::: 1,000 

Spots.  .... _.:. . 3,500 

Total .._ -. . 10,800 

Alowives .............. 
Croakers ............... 
Peruh. .................. 
Shad .................... 
SqueteaTle ............. 
Striped Gass ............ 

Total ............... 

Oysters. . -. . ~. . 2,073,000 
Q’uahogs ....... 42,000 
Craix, soft . .  ... 10,200 
Terrapins.. .... 036 
l u r t l e s  ........ 25,000 

Total . ~. -. . 2,100,736 

Grandtotal  4,630,936 

Fyke  nets :  

--- 
Miscellaneous : 

,. 

~- 

$210 7,200 $210 .................................................................. 
00 3.000 90 .................................. .........I ...... .I ................ __-__-__-___-- 

aoo 10,200 BOO ........................................... ................ 

4:700 J75:OOO .......................... / ........ .........I....... ................ 

-__. 

5 504 535 000 4 350 304,625 $2,916 270,000 $2,010 
I 5:250 

30 . 3,800 38 :...... ....... 
105 8,000 DO 
99 3,740 114 
30 1,500 45 

204 12,040 287 ......... ........... I ................. ....................... _ _ ~ _ _ - _ _  - ----- 

.......................................................... .......................................................... .......................................................... .......................................................... 

.......................................................... 

........................................... 
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Gloucester. Hanover. 

1890. 1801. 1890. 1891. 

Pounds. Value. Pounds. Value. Pounds! Talue. 'Pounds. Valllo. 
I-- - 

Apparatus and 
speoies. 

---- -----I________ 

Seines: 
Alewives .......................................................................... 
Cutfiah ............................................................................ 
Mullet ......... 15,000 $d75 18,000 $450 
Perch .............................................................................. 
Squeteague .... 12,000 300 15,000 480 

Otherfish ...... 3,000 90 5,000 150 
Striped bass ..................................................... ........ 

........ -______--__--- 

Henrico. 

1890. 1801. 

Pounds. Value. Pounds. Value. 

43,000 $230 05.000 $350 
8,L)GO 182 8,000 100 ................................................................ 
4,540 138 5,000 150 ................................................................ 
3 000 200 2,000 200 
2:500 1 150 2,000 1 80 --___- 

Total ...... 
Ponnd nets : 

Alewives ...... 
Uluofinh ....... 
Cobia or crab- 

eater ......... 
Croakers ...... 
Drum .......... 
Kin fish and 

wf i t ing  ...... 
Menhaden.. ... 
Porn an0 ...... 
Spuiiish mack- 

erol. ......... 
Spots.. ........ 
Squeteague 
Sturgeon ...... 
Otherflsh ...... 

Total ...... 

Shad! .......... 

.... 

Gill nets: 

30,000 825 38,000 1,050 ................................ 02,000 1 000 82,000 1 040 

430,500 4, 305 435,500 4,355 ................................................................ 
30,800 1,194 40,800 1,224 ................................................................ 
50,000 1,000 45,000 000 ............................................................... 
38,500 1,155 38,000 1,140 ................................................................ 
8,000 320 8,500 340 ................................................................ 

20,000 GOO 15,000 460 ............................................................... 

-___ ~ __ -Lr - ___ 

500,000 1,000 500,000 1,000 ................................................................ 
25,000 2,500 23,000 2,800 ................................................................ 

492,100 14,702 522,784 15,718 ................................................................. 
25,000 2,500 35,000 3,600 ............................................................... 
10,000 400 18,000 720 
75,800 2,274 70,800 2,1'24 
76,000 1,875 78,000 1,950 ................................................................ 
60,000 750 53,000 705 

................................................................ ................................................................ 

................................................................ - -- -------- ____ ___- 
I 1,830,700 34,035 1,883,384 30,510 ............................... ./. ...... .I.. ...... , ................ ,_- - ________-- 

--------_----__I_____ 

Alorvives ......I 25,000 

Perch..  ....... _I... 
Shad ........... 3,500 

Bluefish ....... 13,000 
ohtfi511 I 

Squeteuguo .... 18,000 
Suckers ................. , 

250 20,000 200 I.. ........... --.I. .............. 200, 000 2,800 Zi5,OOO 2,250 

................................................................. 45 000 1,350 47,000 1,410 
100 2,800 80 81,900 $2,467 05,520 @l,000 17:500 450 18,064 405 

300 14,500 435 ................................................................ ............................................................................ 1,000 30 800 22 

540 10,500 495 ................................................................ .......................................................... 4,000 120 4,200 128 
Othcr flsh.. .............. ,.___ ...................................................... 00,000 1,800 88,500 1,720 

-___------__._---- 
Total ...... 50,500 1,280 I 53,800 

Catfish ........ 5,000 150 5,400 
Croakers- ..... 4,500 135 5,300 
Flounders ..... 8,200 100 4,200 
Perch .......... 4,100 104 2,900 
Shad ........... 3,500 00 3,500 

--__--_--_.-_. ------- 
Fyke nets:  

Spots.. ........ 0,300 1x0 5,200 
Squetea lie.. .. 8,300 249 7,500 
St r igedtnss  ... 1,850 185 1,050 

-----_I-- 

Total ...... 30,750 1,322 85,050 

Weiru . 

1,210 I 81,000 2,457 05,520 I, 900 417,500 0,050 433,584 5,005 

102 ................................................................ 
150 ................................................................ 
210 ................................................................ 
110 ........ ...,.._. ................................................ 
90 ............................................................... 

150 ................................................................ 
225 ............................................................... 
105 ................................................................ 

1,283 ...'. ............................................................ 

-__-----__ -- -------I -- - - ~  -- 

--_______-- 
-__I_____----____________-___. -_--___________ 

Alewives .......................................................................... 11,500 115 ]0,000 

Other fish ......................................................................... 22,500 588 25,000 
........................................................................... 18,085 381) 20,000 

100 

400 
025 

8hsd 
Suokers 

Total 

Lines: ....... Bluefish 
Croakers ...... 
Spots 
squeteague .... 

Total ...... 

.......... 

.............................................................. 1 ........ 1 ....... ./ 1301 5 1  110 4 

........................................................................ 53,115 1,088 55,110 1,120 
---- ---- ---___--__ 

................................................................ ........................................ ..................... ................................................................ 
2,700 7tJ 2,300 00 
1,400 42 1,000 30 _._I 
1.800 30 1,200 30 
2,600 76 2,0110 00 ................................................................ 
7,900 232 0,5UO 105 

---_--- ,-- -____-- -- ................................................................ -___-_ --- --________L-C -----_ - -___ ____------_ 
Eiacollnnoous : 

Oysters.. ...... 2,0il5,000 180, 070 1,985,507 119,018 

8rabfl?lnrd .... 114 000 950 130,000 1,000 
Tewablns.. .... 10: 113 . 8,002 15,280 8,152 

uaho u ....... 20,320 1,270 20,250 1,206 
........................................ i ....................... .,. ........................ ........................ ............................... ....................... ........... ...................... 

........I.. k..... ................ 
1":::::: 

.I: :. ..I- 
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Statement by  counties, apparatus, and species of the viela of the shore fcsherie8 of Vkginia-Continued.  - 
I K'ew Kent. I Xorfolk. I Northampton, 

Bluefish 
Catflsli ....... : 
Croakers 
Kinefish and 

wEiting 
Perch.:. ....... 
Shnd ........... 
Spots 
Squetea ue 

..................................... 51,250 $1,800 50,000 $1,750 33,210 $1,023 
15.800 474 13,200 400 .................................................. .................................... 30,000 1,200 . 25,000 1,000 ................. 

.................................... 10,000 1,000 7,000 700 2,240 57 
18,493 555 16.220 480 ................................................... 
4,050 116 3,703 105 ................................. 2,103 65 ........................................ 10,000 NO0 8,000 640 0,040 190 ..................... 1 ....... 100,000 3,000 95,000 2,850 17,880 518 

1801. 

Bluefish .............. 
Cobia or crab- 

Eels 
Drum 
Flounders 
Kingfish a i d  

whiting 
Menhaden.. 

eater ................. 

Pounds 

..'I 1: 1::: ................................................. 147,923 4,088 

............................................................................. 2.300 70 .......................................................................... 20,880 263 ..................................................................... 2,835 56 

...................................................................... 2,731 68 

/ .................................................. : ...... 10,404 252 

................................. , .......................... 1 ....... 237,213 473 

........ 
24,000 ........ ........ 
1,685 

1,575 
6. 700 

11,000 
3,100 

1,615 

........ 

........ 

Alewives.. ............ ................................................. 

Pompano 
Seabass 
Shad.. 
Shoepahead.. .......... ........................................ ...... 
Spanish mack- i 
Spots ................... .......,. ................... .....,....... ................. 
Squeteague. .................. ~ ................................................. 
Striped bass.. ............... _ I _ .  ............................................... 

erel. ........................ 1 .............. ___.......I. ....................... 

Sturgeon ............ ..;. ...... j.. ............................................... ......... ...... ............................................ Other f i sh . .  __/.  

49,675 

,260,000 
380,000 

20,100 
1,700 

33,000 
3,420 

-_ 
367,500 1,029 

1,796 191 
1.113 8 

08,712 1,706 
572 43 

163,500 7,033 

352,388 4,009 
19,300 773 
2,100 18 

1,848 28 

5,819 132 

2,210 
230,000 
22,000 
1,340 

46,200 
a, 400 

Total ....... 
Catfish ........ 
Perch .......... 
Shnd 

Suc&xa ........ 
Other fish. 

Fyke nets : 

S&et$fy;. ... 

286,000 
2, ti20 

231,082 
44,000 
1,950 
2,060 

-- 
282,266 1 8,509 1232,770 7, OOti ................................................... -__-__-___ ____ ____-____-- - __ ~ _ - _ _ _ _  _--_- 

4,650 140 4,423 133 ................................................... 
1,065 53 2,040 81 .................................................. .......................................................................... 7 045 356 ....... ._.,. 10: 015 301 
1,240 I 124 1,019 102 .................................. 0,480 474 
1,460 44 1,700 53 ................................................... ........................... .I.. ....................................... 10, 610 214 

---I_ - 

i ....................................................... 

,580,682 -- -- 
........ ........ ........ ........ 
........ -- 
........ ........ 

7,700 
9,450 
8,100 

8, GOO 

33,850 

23, 840 
31,360 
as, 870 
4,000 

55,000 
3,800 

150,7fiO 

........ 
- 
-_ 

- 
,921,142 

63,03ti 
633,400 

1,000 ........ 
, 626, 108 __- __- 
,435,075 

__ 
Value 

....... 
$72C ....... ....... 

40 

67 
' 134 

375 
155 

26 

....... 

....... 

1,517 

5,340 
11, GOO 

293 
50 

275 
45 

63 
460 

2,640 
10 

l i 0  

14,300 
41 

ai550 
2,200 

20 
GO 

41,317 

-- -- 

2,200 

-- 
-- -- 
...... ...... ...... ...... ...... 
...... - - 
...... ...... 

330 
283 
405 

172 
...... 
- 

1,190 

841 
895 
985 
200 

1, G50 
120 

4, 601 

137,781 
4,040 

15,785 
700 

168,265 

106, 980 

_- -- 

-- 
- -_ 

....... -- 
- -- 
- 
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__ 
Princess Anne. , Northuml~crla~id.  1 Princo Georgo. 

_______________I_ 

I 
A p p n r a t ! ~ ~  nnd 1890. 1801. 1800. 1891. 

-___ 
Pounds. Bal110. Pounds. Pounds.lValue. Pounds. Valuo. Pounds. Value. _____-_ -- -I----- 

Seines: I 

Bluefish .................................. .............. 175,(100 $6,125 165,320 $5,780 
C u p  ........... 000 $30 650 ................................................ 
Croakers.. ................................. ............... 108,773 49750 112,315 4,402 
E i n  tish nnd 

wii t inp.  ................................. ............... %000 3,500 34,090 3,409 
Shad.. ..................................... 16,275 55'2 .................................. 
Spots .......... 2.400 120 2,000 ............... 353000 2,450 32.419 2,269 
Squoteaque . . -. 5,000 260 5,120 ............... 353,714 12,:J9Q 402,325 10,058 
Striped bass ... 12, 000 000 12,100 ................................................. 
Other fish.. ................................ 8,000 240 1,400 50 1,040 1 58 

Total ...... 20,000 1,000 20,470 1 20,050 810 7U8,887 29,274 748,409 20,072 

Alewives . _ _  .. 1,406,238 14,102 2,108,085 ................................................. 
Blueflrrh ....... 46,495 1,803 58,773 ............... 130,000 4,650 140,000 1 4,000 
Catfish ........ 81,300 3,252 119,475 ................................................ 
Croakors .................................. ............... ll% 000 4,489 115,000 1 4,000 

Jtenhnden ..... 2,730,000 4,083 2,302,100 ................................ / ................. 
I'ercli .___ __.__. 15 409 775 17,935 ................................................. 
Shird ........... 653:170 21,135 842,802 ................................................. 
Spanish mark- 

Alewives ...... j. ........................... 2,075 $27 .................................. 

_- -- --------- 
_-- ___ '--- -- - -- 

I- 
---- ~ -- __ 

Pound ucts: 

Eels ..__ ~ _.._.. 0,210 200 7,840 ......................... .......I.... ............. 

ere1 
Spots .......... 
Squeteague .:., 
Striped ass .. 

-Stlirge:eon ...... 
Other fish ...... 

Total ...... 
Gill nets:  

Alewives 
Bluefish 
l'oroh 
Slind 
Spanish mack- 

erel 
Squoteagne. 
Stripedbnss 
Sturgeon 
Other flsh 

T o l d  

Linea: 
Rlueflsh ....... 
Croakers ...... 
Floundora ..... 
Seabass ....... 
Sl~oepahoad .... 
Sflots .......... 
Striped ass. 
Squeteyuo..:: 
Otherfleh ..... 

Total ...... 
Mis4 lnneous  : 

Oysters. ....... 

Terrapins 

Crabs, hard .... 
Ct'nb8,SOft ..... 

Total ...... 

........................................................................... 65,000 8,500 00,400 0,046 
1,050 OX 3,185 169 ................. 

30,644 1,502 55,050 2,411 .......................... 230,000 5,750 
44,087 4,468 59,583 5,988 
34,080 1,263 70,250 2,574 .......................... ................. ......... ..... 

5,107,914 56,135 5,878,369 70,025 597,000 24,505 1 000,000 25,032 

.......................... 
141,641 2,560 172,001 3,108 .............................. 

-- __ ___ ___ __ -__-- ____ -__ -_ ___ -- 
......................................... 148,500 1,220 142,000 1,170 .................................. ......................................................................... 11,725 704 10,900 054 .............................................. 9,000 480 8,D.W 417 .................................. ............................................... 185,500 5,617 1G9,865 5,539 .................................. 

............................................................................ 1,250 100 1,500 120 .................................................................... 11,178 447 18,500 500 

.......................................... 4,280 la5 3,500 100 1,200 48 1,500 60 

......................................... .390,710 9,000 302,605 0,080 25,353 I, 290 26,400 1,334 -- ,__-..--___--_- ------------ 

....................................... .................................. 14 100 1 130 12 250 970 .......................................... .................................. 28: 730 1: 058 20: BE0 803 

------- --- 

5,000 250 4,850 242 ....................... 1 ......................................... 
2,000 100 1,980 09 ............................................................... 

500 25 010 31 ................................................................ 
2,000 100 2.100 105 ................................................................. 
2,000 100 1,025 90 ................................................................ 

10,000 500 11,600 580 ................................................................ 
18,000 050 13,280 004 ................................................................ 
4,000 400 4,100 410 ............................................................... ................................................................ 1,500 75 1,625 76 , 

40,000 2,200 41,970 2.303 I ---_-.--__--- 
--__---- - -__- - 

I I, 034,500 92,072 1,540,300 80,510 .............................. 87, 607 27,825 89, 009 28,450 

......................................... 19,250 050 21,175 802 .................................. 
23,400 180 25,500 105 .............................. 0118,045 6,300 075,000 5,850 ................................................................ 83,000 2,155 89,000 2,360 
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Pound nets: 
Alewives. -. ~. . 
carp.. ......... 
Eels ........... 
Perch .......... 
Cattish ........ 

Statement .by counties, apparatus, and species of the yield of the sho~efLskeries of Virginia-Continued. 

02,000 
2,100 

1,500 
3,815 

2,050 

$610 
68 
U6 
60 

158 

70,200 $700 
1,980 64 
2,ilO 92 
1,820 70 
4,640 173 

...... ...... 
50 

147 

3,967 

I, 520 

- 
- - 

...... ..___. ...... ..... - 
I, 520 - - 
..... ..... - 
-.-.- - - Totnl 

Miscellaneous : 
Oystera 
Brags.-.-. ..... 

Total .___. . 

- ............. -- -_ 
................ 

15,000 

15,000 
- 
___ -- 

Value. 

........ 

........ 

........ 

Pounds. 
__- 

32,500 

1,675 

................. ................. 

................. ................. --- 
34,475 -_-_ 

Seines : 
Alewives 
Catfish ........ 
I'eroh .......... 
Str i  cd bass.. . 
S u c L r a  ........ 
Othcrflsh ...... 

Total ......I 
Pound nets : 

Hlueflsh 
Catfish. 

Alewives 

I ........................... .I. ................................................. 
8,170 1 ~ 2 5 0  8,300 $330 
8 400 420 7,000 350 ......................................... 
11:300 1,130 8,705 876 ......................................... 
4,900 lis 5,530 155 ......................................... 

16,060 473 13,100 881 ......................................... 
47,750 2,801 42,695 2,072 ......................................... 

........................................ 

-- -________ -- --- 
--- --- __ 

...................................... 68,300 8512 53,300 $400 1,167,000 ....................................... 11,000 550 8,000 400 61,200 ....................................................................... 10,400 
Croakcra ....... I ................................. 2,700 150 1,100 66 ......... 
Eels 
Mcnhadcn 
Perch.. 
Shad. 16,800 ' 480 12,810 360 
Spanish mack- 

s t r p a & ~ ~ i  ... :::::::: ........................ 1,060 106 1,300 130 
Sue era .................................................................... 
Otherfleh ...................................... 8,400 393 4,760 238 

2,484 85,870 I 1,870 

.......................................... 
erel ......................................... 1,200 75 2,000 120 

Squetea 110 .._ ........................ 2,800 108 2,600 150 

_-I -_-------- 
Total ............. ./. ....................... 112,200 

4,820 
76,800 
11,420 

185,400 

......... 
64,300 
38,200 
13.180 
28,580 

1,670,300 

250 
96 

571 
5,237 

3,265 
3,?08 

dU5 
1,574 

................. 
5,180 
6R,000 
14,725 

105,665 

................ 
32,840 
15,080 
15,200 
30,815 - ~ -  

Richmond. I Stafford. I 
1890. I 1891. I 1890. 1891. I ______ 

Pounds. Value Pounds. Vnlue. - - ~ -  I .I I 
.- 
Jalue. - 
5,700 

700 
1,700 

700 

100 

3,900 

...... 
- 
- - 

P o u n d ~ .  Value. value. PoundsJ Value --- 
.................... 
.................... .................... .................... ..................... .................... ---- 
.................... --- 

Pouncla. 

G20,OOO 
18,028 
51,000 
7,000 

2,000 
........ 

698,028 

140,000 
4,175 

19,700 

10,214 

___ 

2,430 

4,820 
4,200 

1,955 
4,900 

........ ........ 

$5,201 
850 

1,880 
750 

5 
75 - 

a, 731 -_ _ _  
1,288 

140 
392 
140 
500 
280 
140 ...... ...... 

72 
110 

3,122 

4,400 

__ 
- _- 

712,160 
21,714 
50,500 

7,600 
150 

1,865 

........ 

108,750 ]$I, B88 1 150,000 1 $1,500 112.000 
2,800 
9, 800 
2,785 

12.571 
3,020 
4,900 

2,346 
3, GO5 

......... ......... 

525 
208 
501 
120 
8i5 
337 
105 

................................. 
112,500 3,375 86,250 2,587 

4,980 1 180 1 4,265 150 
29,812 1,491 21,750 1,088 ................................. 
31,062 887 10,687 563 
32,500 1,050 24,375 1,462 
56,250 5,625 45,000 4,500 

1,845 43 
2 2 %  I 7:; 16,300 482 

I- 
401,999 16,250 369,502 12,375 1 154,817 

--..-__I-- ___ i 
.................................. 440,000 ............................................ 
152,250 4,350 114,888 3,282 ..... .:... 

0,750 075 7,150 715 .......... ............................................ 

201,394 

293, 300 ......... ......... ......... ........ -- 
293,300 -- 
........ ........ 
........ 
.._ ._._. 

090 

....... ....... ....... 
Tot&]. ..... .I 97,500 1,000 1 80,000 2,500 -_-- 

--I- - 
4,400 -- _- 
....... ....... - 
....... __ -- 
...... 

75 

I= F y k e  nets: 
Catfish ............... 
Other fish .....I. ...... 

_- 
320 ......... 
200 .......... ..... .I: .......... ..................... ' I - - -  

...... I ............... ----- ---- 
i 

10,830 1 470 I 12,000 1 520 I .......... 
902,UOO 46,360 831, GOO 54,000 .......... .................................. GO0 

--- -- -____. -- _I_ 

..... 
- I "1 
), 473 

......I ........ .... 

' - 
Surry. 

I 1 1890. I 1891. 1 1890. 1 1891. 1 1890. I 1801. meciea. I 1 Warwick. I nTeatmorelnnd. 

- 
Value. 
__ 

$267 

158 

........ ........ 

........ ....... - 
425 - -- 

$0,875 1,014,000 
3,060 8,325 

720 32,200 ........ 

736 
4,394 

....... 
1, U42 
1,278 

445 
1, GV2 

22, om 
- 
-- I 
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Statement by coulttiea, upparatibe, and apecies of the yield of Be ehore$ahwiea of TTil.~iicia-Continiietl. 

Gill nets: 
Porch .......... 
Shad ........... 
Stripedbass ... 
Sturgeon ...... 

Total ...... 
Lines: 

Bluefish.... 
Catflsh ........ 
Cronkors 
Spot8 
S ueteawue 
O l h e r f i h  .::I: 

Total ...... 
Yiscellaneoua : 

Opterd 
Crabs,hnrd 

800 $40 500 $25 ................................................................... 
202,705 8,364 152,834 0,375 ................................ 31,600 $920 25,200 $720 

700 70 500 50 ................................................................... 
10,572 76.5 13,278 530 ................................................................... 

220,837 9,239 107,110 0,980 ........ 1 ........................ 31 600 920 25 200 720 

................................... 14,705 . $739 12,906 $645 ................................... 
286,144 0,975 221,552 5,478 ................................................................... ...................................... 15,037 001 20,310 812 ................................... .......................................... 13 805 67U 12,278 491 ................................... ................................ 23:807 952 25,031 921 ................................... ............................... 8,037 323 3,531 l d l  ................................... 
---c- ---__.____ 1 ___---- 
280, 144 0,975 221,552 5,478 75,541 8, 194 72,066 3,010 1 ................................... 

---.--------------- 
____.__________L___-- 1-2 ----I -__- 

__-- --- ___-__-_ ------ -----_____________ ~ - -  
I ...................................... ..;809. 000 28,804 830,893 26,753 1 308,550 ZO,A36 923,750 27,150 .................................................................... 70,000 625 08,640 818 

Apparatus and species. 

Eels 
Flounders 
g i n  nali and whiting.. ..... .I 
Mentadan. 
Mullet. 
Peroh ... 
Sea bass 
Shad 
Spote ........................I.................... 
Sqnetearue 
Striped h i 8 4  
Sturgeon .............................. 
Suckera 

Alowivea... . . . . . . . . . . . . . . .  2,269,770 
Bluefish 267.200 

Seines: 

................................................................. 2,000 ...................................................... !I, ROO 
:::t:. .................................. 40,225 ......................................................... 95,000 ............................................................... 9u.500 .............................................................. 164.2:)~ .............................................................. 5, 000 ................................................................. 518,612 .................... 135,340 .......................................................... 639,284 ......................................................... 87,740 

=. ............................ 8,050 .............................................................. 21,925 

........................................... 

Other fish.. .................. ,. ........... 
Total .............................................. IL...-.-__ , -- 

/ .................... 1,200 

.-- ...... ......I.. ...... 228,025 

......I ........ 4,809,497 
--- 

--- ~ ,___ -- 
1,398, GOO 

76,725 
R, 800 

150,000 
109, 051 
I%, 638 

2,973,000 
14,250 
8,000 

16, 000 
07,478 

108,124 
179,052 
ill, 872 

480,291 

1,508 
4, oou 

44,935 
1oo.ouo 
101,700 
135.360 

6,000 
398,848 
181.219 
087,585 
80,773 
6,530 

17,000 

5,089,087 

94 
120 

'4,214 
I, 000 
2,196 
4,880 

EGO 
13,001 
5,018 

18, 759 
0,888 

261 
505 

Value. 

Alcwires...;..... ........... I...-- ........................... I / ........ Gill nets:  

Bltietlsh ......................................... I.. .................. 
Cutfish ...................................................... I.. ...... 
Menlladen.. ........................................... ......I.. ...... 
peroh ................................................................ 
Pike  ................................................................. 
shad ........................ I.. ...................................... s atliah mackerel. ........... ./. ....................................... 
Srlrlctearrue .................. i.. ...................................... 
&,let ................................................................ 
Spot4.. ...................... ~. ........... I. .......................... 
Striped Enas.. ............. ..I.. ...................................... 
Sturgeon ............................................................ 
Other flah ............................. ..I.. .......................... 

Total ............................... .I.. .... . . I . .  ......... .I.. ...... 

Suckers ................................. ........I .................... 
-I ----- __ 

$10,802 
9,338 

122 
3,440 
0.705 

uo 
120 
114 

4,607 
950 

2,0?5 
5,570 

810 
15,078 
5,900 

21,047 
7,535 

320 
0?8 

0,630 

108,039 

12,362 
3,844 

100 
350 

0,434 
750 

90 152 

480 
645 

2, 086 
10,140 
0,415 

894 
12,015 

147,482 

--- --- 

1: 2(10 

-- - 

1891. 

4,176,902 I 88,074 --- __- .--- 

=GI 124,017 
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Alewives ................. _._ 75, 000 
Bluefish ......... ..._... . ..._ 
Carp ................................................................. 
Cnttih .............................................................. 

..................................................... 
Cubip,. or crab-eater .' 
Croaker / 
Uriim _. 
Eela' 
Ploiinders 
I(in.rfitl11 and whiting 
Menhaden ........................................................... 
Perch .................................... 
Pike ........................ ., 
Pompano ............................................................ ............................................................. Sea bass 
Shad ... ______.__.___.___ ..... 
Sheepshead .................. i 
S q u e t e a r  _... .............. I 51, 000 

Sturgeon ... ..........._.._.. 10, 000 

20, 00U 

.......... ...................... 
................................................................. ........................................................... 

I 
Pound nets: 

33, 250 

Spanish mackerel.. 
Spo t s  ........................ 
Striped ass ..... ..........__ 1 
Suckers ....................... 1. ............... 

Statement by counties. apparatus. and species of the yield of the shore $fisheries of Virginia-Continuod . 

$750 50, 000 $500 0,951, 178 $p2.205 
600 15, 000 450 1 970, 521 39. 028 

0, Oil0 203 
369, 090 12, 128 ........................................ 4, 798 ................................ 262, 100 9, 120 /:::::::I 120, 405 2, 301 

2, 308 
1, 770 
2, 843 

194, 537 

01, 105 
61, 000 
95, 331 

5,742, 013 10, 6"4 
_..._ ....................... 130, 737 0, 410 ........................................ 3, 020 280 

86, 240 8, 460 
' 8  

755 2D, 105 750 3,732, 434 121, 004 
........................................ 14, 405 729 .................................................. 034, 543 45, 901 ........................................ 105, 678 4, 104 

1, 530 39, 500 1.185 1,?09, 308 03, 435 ........................................ 370, 1W 23, 908 
150 IO, 000 150 029.9ti8 17, 779 .................... 35, 841 1, 034 

................................................ 

1, 113 

I Pork . I Total for State . 

Shad ........................ 1 29, 165 
Spots ........................ 3, 500 
Squett?ay .................. 30, 000 
Stri dd ass .....,...... . .  0, 000 
SucEers .... 1:: .................................. 
Otherfish ................... 17, 500 

1, 400 
175 1, 800 90 14, 000 490 

1, 200 38, 000 1, 120 70, 715 2.819 
000 3, 350 335 . 42, 095 3, 570 ___._ .............. 9, 444 254 
625 11, 100 333 34, 3D0 1, 100 

875 24, 500 700 43, 025 

1891 . 

Simd ......................... 1.. .._.. 
Suckers ............. ......_. /:::::: ..._. 
Other fish ................... .I ... I 

Pounds . 

....... ._ __.......... ........ 150 5 ............................. 18, 985 380 .................................... 22, 500 588 

8.033. 039 
1.292. 398 

10. 215 

195. 250 
247. 980 
117. 340 
02. 220 
$1. 885 
19. 1.10 

5.044. 034 
143. 504 
4. 820 
D8. 700 
1. 340 

3.045. 407 
10. 200 
725. 910 
108. 880 

1.759. 404 
250. 623 
575. 320 
40.220 
887. 605 

442. 905 

Catfish ..................... _'.  

!3.790. 835 -__ 

....................................... 40R, 894 10, 827 

8. 300 
37. 532 
33. 595 
15. 900 
30. 737 
37. 450 
10. 500 
78. 149 
30. 814 
10. 084 
25. 900 

------ 
Bluefish ..................... : i---- 12, 000 360 10, 000 300 155, 315 

Linm: 

Croakers : ................... 15, 000 450 17, 000 513 672, 237 
Drum 65.345 

....... 3, 000 GO 3, OUO GO '21, 500 
4, 375 

.................. , 50U 1, 395 38, 500 1, 155 1,313, 064 

Sea bass ., 51, 610 
Sheepsheail 8, 370 

S q u e t e a y  
Striped nss .................... ................................. 20, 480 

.................... ........................................ ........................................................... ........................ Spots 20, 500 795 28, 500 855 379, 540 

325. 801 

5, 935 

21, 087 
1, 733 
1, 520 
470 
262 

1, 720 
537 

40, 5i8 
2, 043 

14, 228 

10. 000 
11 0 

20. 000 
25. 000 

Other fish ................... , 000 I__-__ 
Total .................... 1 139, 000 

55. 116 

300 11.000 430 102, 022 1 , 3, 206 -__-- 
3, 840 121.000 3, 003 3,252, 057 ~ 104, 782 ___---- 

109. 040 
340. 463 
631. 150 
01. 502 
45. 510 
25. 500 
3. 500 
58. 970 
7. 071 

384. 078 
1.3%. 311 

19. 875 
94. 340 -- 

____..--. Puts and spears: 

Kiscellaneous : 
Eels ......................... ........................................ 

Oysters ...................... 1,000, 721 49, 404 1,024, I00 44, 888 
unhogs. .................... 103, 920 0, 495 103, (138 0, 480 

..___ __- ___- _- 

8 rabs, liar61 .......................................................... 
Crabs, soft ........................................................... 
Crawfish ..................................................................................... 
Yrugs ................................................................ 

3.170. 505 

I, 825 
-.__ .- .----- 

8, 825 1 597 
I- 

30,806, 492 1 1,870, 310 
551, 888 30, 815 

'2,584, 794 28, 210 
440, 340 28, 054 

20, 232 2, 055 

)I. 027. 085 
559. 278 

2.308. 071 
585. 950 

833 
21 000 

. 52:215 
189. 121 .. 

15,343, 659 

i l ,  733, 337 
_- 

Value . 

$60. 606 
47. 648 

439 
14. 054 
4. 948 
8. 675 
a. 210 
2. 298 
1. 700 
2. 373 
10.125 
0. 930 
337 

9. 520 
10 

119. 0i7 
855 

49. 580 

68. 718 
21. 824 
16. 400 
1. 155 
20. 341 

4. 5G5 

471. 500 __- .. 
103 

1. 310 
1. 327 
748 

1. 145 
1. 183 
351 

2. 505 
3. 042 
300 
771 

12. 815 

100 
4 

400 
025 

1. 129 

0. 597 
9. 225 
20. 484 
1. 771 
1. 541 
510 
210 

489 
14. 142 
41. 535 
1. 988 
2. 831 

1. 900 

101. 223 

515 

.. .. 

1.897. 741 
30. 030 
32. osa 
29. 379 

75 
2. 754 
18. 491 
3. 934 .. 

2,021, 090 

2,833, 058 
.. .. 
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Number of firms.. ........................................ 
Value of property. ........................................ 
c ~ ~ h  capitnl .............................................. 
Wages paid.. ............................................. 
Oysters 11Rlldled.. ............................... bushels.. 

U ~ ~ U O . .  ................................................. 
Sold opened .................................... .gdlOnS.. 

Value.. ................................................. 
Sold in the shall.. .............................. .bn8hels.. 

Value.. ................................................. 
C&une& ..................................... .qunrt canb.. 

Value.. ................................................. 

NllNbCr Of perf30118 CNployed.. ........................... 

b'tutistics of oyster-packing cmd crab-packi~g tmdes.-Oue of the most important 
branches of the fishing industry of Virginia is the wholesale trade in raw and canned 
oysters, which is ceutered at Norfolk. In 1891, 50 firius 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 mas 2,617,647 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, briiiging $269,208; and 396,626 
cans of oysters, haviug a market value of $56,610. The details of this branch in 1890 
and 1S91 are shown in the table: 

Stininiavy of the oy8iev-poo~ing trade of fivgijiia, 

39 

$DIO,~OO 
$268,300 
$337,198 

2,135,078 
$971,847 

1,343,600 
$1,208,798 

238,753 
$290,848 
374,020 
$52,947 

1,902 

Designation. I 1890. 

Number of A n u s  .............................................. 
Number of persons employed : 

Mnle, white .............................................. 
Male, colored ............................................. 
Famale, oolored .......................................... 

Total ................................................... 

2 3 

17 22 
"6 40 
100 25.5 

232 317 
--- 

50 
2,395 

$355 000 
$295: 000 
$406, YO0 

2 617 047 
$1: 134: 094 
1 667 040 

$1: 509: 542 
225,013 

$269,208 
396,820' 
950,010 

Vdue of proport y ............................................ 
Cash capital 
Wages paill 
Number of barrels of crabs used.. ........................... 
Pounds of crab m a d  prcpared ............................... 

.................................................. .................................................. 
........................................................ cost 

1 vdU0 ...................................................... 

The business of extracting the meat of cooked hard crabs and shipping it in 
buckets is engi%gt!d 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, heving a value of about 112,500, mere ut8ilized in 
preparing 216,4S0 pounds of meat, worth $40,776. A summary of this branch of the 
fishing iudustry for 1590 aud 1891 is given in the following table: 

Sicit inmy of the ci.ab-puoling indiistiy of Tivgiiria, 

---_ 
$24,000 $24 000 
$14 000 $17'000 
$19: 250 $15: 307 
10,363 10,158 

252' 024 210' 480 
$9 ODO $12 481 

$56,037 $44770 

I Designation. I 1890. 1 1801. 1 

I I I 

F. C. B. 1894-28 



New New Pennsyl- 
How engaged. Pork. Jersey. vania. 

Seino fishory ................... 253 351 710 

Pounfl.net fishery. ..................................................... Gi1l.net fish ry.... ............ 988 1,724 350 

I?yke.net fishery.. ....................... 23 
Dipnot fishery.. ......................... /____._.__. 119 -- 

Total ...................... 1,241 1 2,098 1 1,188 

Delawaro. e:$ Virginia. Total. 

261 1,255 03 2,032 
307 2,102 1,585 7,146 

478 804 1,372 ........................................ 23 .............................. 110 

058 1 3,835 2,572 11,602 

------___- 

----____-- -- 



New Pork. New Jersey. Pennsylvania. 

Seines .................................. 
Boata ................................. 
Shore propert,y ............................... 

Gillnets  ................................ 
Boats .................................. 
Shore property ............................... 

Fyke nets  ...................................... 
Boats. ........................................ 
Shore property .............................. 

D i p  nets.. 
Boats.. ...................................... 

45 :: 1 2% 08 
3, 068 ....... 

2,830 58,770 3,306 
701 ]I 38,775 043 

6,016 ........ 
i ....:::::::: 224 17 

........................................................... .!. .................... 
./---- ............,.. ...... 

$14,905 
7,810 
4,159 

101.280 
96,150 
0,345 

140 $18,745 
280 13,076 ........ 6,362 
184 18,770 
180 11,165 ................... 

$14,905 
7,810 
4,159 

101.280 
96,150 
0,345 

Yield of shad iw the illidale Atlantic Stales. 

. 

. 

........ 
184 
180 E 1 

I- I-I-I- 
spociul apparatus : 

Snines ................. 
Gill nets  ............... 
F konets .............. 1:: ....... 1::: .....I.. ....... I ......... I .......... 1 .........I 
DSp nets .............. 
pound nets ......................... LO+, adz 

32,500 I 6 

Total ............ 
Dtbor apparatus: 

$18,745 
13,076 
6,362 

18,770 
11,165 ................... 

pound nets. .  .... 
l7.i.k" nnt,n ....... 

Delaware. Maryland. Virginia. 

No. Value. No. Value. I--- No. Value. 
Designation. 

- ~ - _ _ - - - - ~  
Seines .................... 76 $3,653 214 $36,650 27 $18,510 

lloats ................... 88 1,815 261 14.989 42 1,415 
Shore property . :. .............. 350 ........ 9,340 ........ 2,520 

Gil lnets  .................. 230 16,833 10,254 90,650 6,287 30,404 
Boats. ................. 201 8,820 1,112 63,987 874 l:,060 
Slioro property .... .:. .......... 450 ........ 6,120 ........ I ,  020 

Boats ..................................... 251 11,310 614 25,085 
Shore roperby ................................... 3,880 ........ 21,050 

F ken& ...................................................................... 
%oats ......................................................................... 

Di  nets .  ....................................................................... 
Boats ......................................................................... 

Total  ....................... 31.927 ........ 296,436 ......... 263,404 

poundnets ................................. 625 59,510 708 133,880 

Shore property ....................................................................... 
-----~---_-- 

... ... 

Total. 

No. Value. 

564 $100,018 
859 44,295 ........ 25,399 

23,107 325,767 
4,020 230,983 ........ 26,851 
1,338 193 a00 

865 a6:095 ........ 25,830 
224 4,050 
17 1,550 

900 
170 491 
97 1,064 

........ 1,018,400 

.. .. 

- 
New Pork. New Jersey. 

Apparatus. 

Special npparnturi : 

Number. Vnlne. Number. Value. 

Seines .................. 82,022 $l0,06R 211,223 $48,733 
Gill nets. ............... 660,923 139, 032 2,000,100 385,880 
F .kenets ....................................... 32,600 5,201 d, nets .................................................................. _____ 

'Total ............... 743,545 156,600 2,843,823 . 434,883 -- Other apparatus: 
S o i n a  .................. 41 2 80 9,107 1,710 

Fyke uets 8,828 2,073 4,490 810 

Grand total.. ....... 702,946 161,200 2,884,082 443,438 

............ pound nets 10,163 2,456 20, 682 0, 026 .............. 

............. Total.. 19,401 4,609 40,250 -- 8,555 
-___-~___I____- 

--- -- 

Totnl ........ 
(;rand totnl.. 

Penneylvnnin. , 

Number. Value. 

420,616 $81,772 
305,302 44,448 * 

8,118 2,020 . 

I 

........................ 
743,535 128,249 ' 

......................... ........................ -11 
120 25 
120 25 

743,055 1 128,274 

-.. 
... 

.. 

.. 

..... 
67 38,750 8,070 I 1 4,130; 987 20,500 2,240 

I S  U ~ U  L uaL 35,345 8,140 02,414 14,300 :I % I I 8:371 I 1:023 12.843 1,183 35 076 5,175 
30 4 4:110 780 

4,787 190,055 28,620 
428,008 1 04,009 Is7iis;sY -2iim 1:@037%- 2 c 7 x  8;438;ad =6% 

I I I I 

-___--- 
, UOB I 141 1 (u,u13 i lU ,5uJ I 65,388 
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- 
States. '6111 nets. 

j Uentr. 
New Pork. ............................. 21.2 
NewJersey ............................. 1 14.8 
Pennsylvania ........................... ' 14.5 

___- 
Seines. I :zt",r Total. 

Cents. Uente. Uente. Cents Uenzs. 
24.2 20.2 23 5 .......... 21.1 
22.6 20 6 16.4 .......... 15.4 .......... 19.0 20 8 25.0 17.2 

I-...----.....- -__ - ___ 

Delnwaro. .............................. H . 5  14.1 
Naryl?nd.. .............................. 12.6 
Virginla ............................. -..' %:: 1 11.3 

Total ............................. 14.4 1 11.9' 

21.7 14.3 ......... 15.1 
12.9 1;;; 1 18.7 12.3 
14.1 10.3 10. 9 

16.8 15.4 22.8 14.4 
~ ~ - - - - - -  

New Pork .................................................... 
New Jersey .................................................. 
Pennsylvnnin ................................................ 
Mnrylnn d .................................................... 
Virginia ..................................................... 

.................................................... Delaware 

Total.. ................................................. 

5,970 101 6,071 
4,677 134 4,811 

283 .............. 283 
265 43 

20,434 
15,642 710 

47,221 . 2,432 48,653 

1,444 $%E 1 
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Apparatus, vessels, boats, ana shore property eniplo?yed iii the mollusca?bjslicries of the Xidale Atlantio Xtates. 

~~ - 1 Tnloe of ~ Vesscls fishing. Vessels tramporting. 
States. appnrn- 

tils. NO. Vnloe. t$:f NO. ~ a l n e .  V:$icf 

New Pork.. .. $119,912 516 $301,270 $55,082 41  $44.100 $5,710 
New Jersey .. 62,949 406 479,070 100,545 55 70,250 7,036 
Pennsglvauia. 5,035 41 73, G50 11,625 
Delnwnre ..... 2.522 25 21,525 3,360 10 13,250 1,975 
3Cnrylnnd ..... 192,626 1,223 877,505 325,658 399 509,000 59,100 
Virginia ...... 75,511 707 385,100 132,875 212 242,895 29,421 

----___.--___--____ 

-- -__---_____.- 

Bonts (shore). 

NO. property. 

4,819 $318,085 $244,500 $1,080,150 
2,918 185,292 100,380 1,078,122 ..................................................... 90, 210 

112 1,746 2,860 47,268 
6,692 516,840 21,850 2,562,178 
6,974 412,030 18,500 1,296,302 ------ 

Products of ihe niollicscan jsheries of the Middle dtlant ic  Statea. 

Total . .  . 458,5~55 I 3,008 2,228,180 1 Gd5,675 1 723 939,495 103,992 121,515 1,434,902 353,590 6,154,329 

Oysters.. .................... 
p h o g s  or hnrd rlnms ...... 

oft clems or lmg olnlua 

h'ew York. New Jersey. 
Species. 

Vnlue. Bushels. Vnlue. 

Oysters:.. ................... 2, 611, 062 $2,748,509 2,302,081 $1, 639, y8 
unhogs or hard clams ...... 565.685 650,621 431,753 371,9J3 

82,700 47,700 ..................... 2,100 . 900 500 200 Mussels 

Shells ........................ 372 580 15,950 ................................................... 
. c nms or long clanis .... 150,550 105,891 $of+ 1 

Scallops ..................... 69,5G5 48,a40 .................................................. 
---.-_----------__. 

Total. ................. 3,771,422 3,670,211 1 2,817,134 2,050,481 

Pennsylvania. 

Bushels. Vnlue. 

160,100 $124,420 ........................ ........................ ........................ 

109,100 124,420 

THE OYSTER INDUSTRY. 

The following series of tables illustrates the exteut of the most important branch 
of the fiRhing industry of the Middle Atlantic region. In  the consideration of the 
general molluscan fisheries, the oyster fishery was included, but no separate fig.ures 
for the persons and for the vessels, bouts, and apparatus were given, and the shore 
industry connected with the fishery was not shown. 

It appears from the first table that 60,631 persoiis were engaged in this industry, 
of whom 13,192 mere vessel fishermen, 29,479 boat fishermen, 2,418 transporters, and 
15,542 shore employ0s. In each of these items Maryland held the first rank, and the 
total for the State was 32,104. 

The capital invested in tlie oyster industry mas $13,047,094, of which more than 
half, or $6,G97,302, is to  bo credited to  Maryland. The 2,S39 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 vas $1,222,356, and the apparatus employed in connection with the boat 
fishing had a value of $189,118. 

Tho output of the oyster fishery was 21,346,107 bushels, valued a t  $12,402,925. 
The yield in the vessel fishery was 9,465,156 bushels, valued a t  $5,614,368, and in the 
shore fishery 11,877,951 bushels, having a, value of $6,788,587. The shoro fishery was 
more important than the vessel fishery in New York, Maryland, and Virginia. In the 

- 
Mnasels 
ScalllJps 
Shells 

Totnl .................. 

............................................................................ 1,100 

................................................................................ 378,580 15,950 
............................................................................. 1 1 1 1 2::; I 48,340 

__.--.---- .-_. ---- 
159,400 72,228 9,903,528 5,304,002 8,231,996 2,500,378 23,112,d40 13,600,810 
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value of its oyster fishery New York ranks next to Maryland, although the quantity 
of oysters taken is less than half that in Virginia. 

Persons engaged in  the oyster industry of the X idd le  Atlantic States. 

$430,995 ............. 

i States. 

41 $73,650 
1,007 .............. 

New Pork ................................. 1,126 2,458 96 

Pennuylvania .............................. 233 ....................... 
Delaware .................................. '103 153 4a 
Maryland ................................. 6. 862 12,505 1,444 

Total ................................ 18,192 29,470 2,418 

New Jcraey .................. :__ .......... 1:647 1,012 134 

Virginia.. ........... .: .................... 3,221 12,421 701 -- 

outf i t -  ............................. 
Dredges ............ ..._. . 
Ton s and rakes.. ........ 
Xonnago .................. 
Outfit ............................... 

Boats fishing ............... 
Dredges .................. 
Rakes .................... 
Tongs .................... 

V y &  transporting ....... 

Sliore property and floats.. 
Cash capitd .......................... 

Total ................. 

Vessels, boats, apparatus, shore prnperty, and cash capital employed in the oyster indwrl;.y . of the Middle Atlalatic States. 
-____ 

I New York. I New Jersey. I Pennsylvania. I 

1,465 
1,420 

41 
7 9 6 . .  

2,771 
1,310 
1,280 
3,937 ........... 

..........I 2,280,360 .......... -- 

Doaigna?ion. I No. I Value. I No. 

1 Delaware. 
Designation. -- 

No. Value. 

Tassels fishing ............. 25 $21,525 
Tonnage .................. 304 ........ 
outfit. ............................ a, 300 
Dredges .................. 100 2,110 
Tcn 8 and rakes .......................... 

Tesaef i  transporting ....... 16 13,250 
Tonnage. ................. 224 ........ 
Ontfit ............................. 1,075 

Boats fishing .___ ._. ._. .__ _. 103 1,586 
Dredges .................................. 
Rakes ..................................................... 
Tonga .................... 103 412 

Shore property and floats. .......... 10,880 
Caah capital ........................ 18,500 

Total ......................... 82,028 
--- 

Vessel8 fishing.. . . . . . . I . .  ... I ,441 1 $357,457 1 402 
Tonnage .................. 4 636 .............. 6,540 

Maryland. 

No. Value. 

I, 223 $868,505 
20,981 ......... ........ 325,658 
2,419 111,374 

494 4,287 
30Q 560,000 

13,111 ......... ........ 59,100 
5,859 456, 636 
1,726 8,363 

12,367 69,814 ........ 2,282,625 ........ ,1,011,950 

...... 

_ _ - ~ -  

. 

. 

20,278 

17,830 
3,163 
1,300 

28,717 

....... 

........ ........ 

7,636 
146,599 

675 
160 

11.472 

. 

226,380 .......... 284,500 
467,850 .......... 183,750 ---- 

1,495,177 I. ........ I 658,460 1 

........... 
103,307 

1,222,356 
26,233 
10,077 

152,808 
3,844,705 
8,733,050 

I I - _^__ 

Virginia. I Total. I 
707 

8,155 

460 
1,367 

212 
6,114 

6,974 
99 

9,ERO 

...... 

...... 

....... 

....... 

....... 

$385,160 

132,715 
18,210 
6,482 

239,805 

28,796 
412,030 

4,045 

46.844 
856, V30 
293,000 

......... 

......... 

.......... 

........... 
653,153 

936,495 

...... I ./I, 924,107 1 ..._--..I 18, 047,094 

Yield of the oyster fEsWery of the Middle Atlantic States. 

Vessel fisherr. Shore 58ber7. 
States. 

I 
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-_ 
New York. New Jerwy. Delaware. 

______ - Designntion. 
Number./ Value. Number. Value. Number. Vnlue. -___ 

Persons eniployeil ............ 55 ........ 27 ........ 2 ........ ---- ~ _ _ _ _ - _ _ _ - -  -- __- - -- -- 
A psmtus,veasols, nnd boats: 

g a t s  ........................ 2,240 $3,460 955 $1,418 40 $100 .................. ..................... Vessels 2 8,020 1 1,100 

Boats ....................... 34 1,140 12  870 1 40 

Total ............................ 14,480 ......... 3,763 .......... 140 

Outflt .............................. 1,R60 ......... 375 ........................... 
------_-__.-- 

_____._-- --_.-_--- 
Products. 

Lobsters ........ ..pounds.. 165,003 15,055 105,064 12,463 8,20u 410 

Total. 

Number. Talue. --- 
ac ........ 

3,235 $4,987 
3 9,120 

2,235 
47 2,050 

......... 18,382 

- - 

~ _ _ _ ~  _ _ ~  

338,967 28,528 

THE SEINE FISHERIES. 

The seine is oiie of the most generally used forms of apparatus employed. in the 
fisheries of the region, arid in some States and some fisheries is more prominent than 
any other means of capture. The output of the seines is larger sud more valuable 
than that of any other apparatus used in taking fish, consideriug the entire region. 
The extent of the fisheries thus prosecuted is shown in tho following tabulations. 

The number of persons eugigcd in seine fishing in the Middle Atlantic States in 
1891 was 8,167 j the number of seiues ased was 1,808, valued a t  $278,230; the number 
of vessels engaged was 80, valued a t  43635,000; the boats used numbered 2,187 and 
mere worth $131,425; tho value of the shore property was ,557; tho total invest- 
ment was $1,113,210; the quantity of products taken w 8,189,401 pounds, for 
which 431,427,790 was received. 

The most valuable fish taken with seines is the menhaden; this is also secured in 
larger quantities than m y  other fish. The catch in 1891 was 245,SG1,22G pounds, 
valued a t  $580,677. Alniost the entire yield is taken with vessels employing purse 
seines. The shad ranks next in value, although the alewives are obtaiued in larger 
quantities. The production was 4,634,645 pounds, having a 
alewives, 16,622,834 pouiids were taken, worth $136,411 ; o 
pounds, valued at $99,932;; and of striped bass 893,065 pounds, with a value of 
@90,087. 

Of the prominent fish taken with seiues, the menhaden is most valuable in New 
Yo&, the squeteague and the yellow perch in New Jersey, the'shad in Pennsylvania, 

alewives, the white perch, and the striped bass in Mpryland, and t*he spot in 
Virginia. 
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Persons, apl~aratus,  vessels, boats, aid shore propwty  employed i n  tkc seine jishwies of the Middlc 
Atlaiitic States. 

Shore 
property. 1 States. Total in- 

vestment. 

New P o r k  ....... 1,410 I New Jersey ..___. 1,459 
I Pennwl ran ia  .... 731 

Value. 1 No. 1 Value. 'V:Z;:~ 
$75,640 26 $245,000 $47,655 
38,022 1 11 1 40,050 10,987 
19,405 .......................... 

-_____--- 

Delaware ........ 694 
Maryland ........ 2,487 
Virginia ......... 1,376 1 Total .....IT E 

~o 1 Value. 

385 $27,980 
423 1 17,476 
264 13.155 

Seines. I Vessels. 1 Boats. . 

$4,686 
9,340 

2,230 

31,100 

5,357 

26,644 

- 
N O .  

$401,101 
115,875 

17,103 

354,456 

37,917 

ia6,698 

327 
372 
151 
203 
530 
219 

79,557 1,808 
-_-- 

1,113,210 

I NewYork. I NewJeraey.  
Species. 

- 
Alewiven ............................... 
Catflsh ................................ 
D N m  ........................................................... 
Eels  .................................... 
Flounders .............................. 
E i n  Hall .............................. 
Mullet .................................. 
PQrCh.. ................................. 
Pike .  ........................................................... 
Sea bass ................................ .................................. Shod.. ................................................... Sheepshead.. 
Spanish mnckerel.. ..................... 
Spots and croakers .............. .:. 
Striped ass 
Sturgeon 
Suckers. 
Tautog ................................. 
Tomcodor frostfish ..................... 
Other fish.. 

Total ............................. 

Blueflah ................................ 

Men%ndei. ............................. 

Squetea fue... .......................... ............................ 
........................................................ 

............................. 

......... 
278,480 1 EO I 535,000 1 88,908 12,187 1 131,425 
- 

Pounds. Vnlue. Pounds. 

1,136,597 $14,615 1,783,I'iO 
1,230 495 50,228 20, goo 

95,240 
17,'025 996 88,609 

10,748 725 72,200 
15, 650 750 95,500 

124,318 7,759 17,400 

100,000 7,878 88,350 

17,585 
248,614 12,715 8,400 

788,175 382,085 16,748 
6,000 

57,004 4,031 ............. 
11,200 

401,030 19,803 775,000 
95,503 8,406 180,658 

10,730 
1,800 110 1, BOO 

78,197 2,997 38,040 

103,188,374 445,951 21,124,166 

90,057,600 288,123 16,441,436 

41,808 2,901 573,773 

............................ 
.................................................................... 

............. 179,150 7,166 

__----_- 

Products of the seiiie$sltwies of the Middle Atlaittic States. 

..................... ..................... ..................... ..................... ..................... 

..................... ..................... ..................... ..................... 
5,280 ..................... 

23,100 ..................... ..................... 
69,905 

' 3,817,247 

532 

1,137 

3,600 

100,208 
-- 

Value. 

Value. 

875,547 
5,026 

13,194 

_- 

........ 
1,685 ........ ........ 

02,511 
1,580 

39,015 
11,032 

$12,128 
1,567 
4,824 

203 
4,518 
4,260 
1,142 

42,955 
4, 9u2 

30,921 
1,738 

458 
45,452 

055 

521 
30,980 
27,270 

417 
136 

1,715 

223,077 

......... 

......... 

......... 
-- 

Pounds. 

1, ?33,846 
253,820 
110, 995 

000 
1,568 
4,oou 

44,935 

~ 

100,785,700 
101,700 
135,350 ........... 

I 

1 Delaware. 1 Maryland. I 'Virginia. 

~~~ 

Alewives ................... 
Bluefish ..................... 
Catfieh. ..................... 
Drum. ...................... 
Eels ......................... 
Flounders .................. 
Xin fish ..................... 
Men%adon .................. 
Mullet. ..................... 
Perch ....................... 
Pike  ........................ 
Sea bnss ..................... 
Shad.. ...................... 

Species. 1 pounds. 1 Value. 1 Pounds. 

515,040 

21,900 
30,000 

5,000 

.................. 

.................. 

$7,178 9,356,231 

1,135 373,257 
380 .......... 
188 .......... 

110,519 

40,176 

8,000 

143,780 
7,800 

115,374 

8,800 

.................. 

............................ 
40 29,568,400 

114 44,300 
8,220 917, 067 

558 189,677 
110,000 

7,140 1,414,854 
Sheepshead. 
Spanish mackerel.. 
Spots and croakers ......... 
Squetort we .............. 
Sturgeon.. 
Suckers.. ................... 
Tautog 
Tomcod or frostfish 
Other fish.. 

Striped bas, 1.. ............ 

Total . . ~ _. . - ._. ~. ~ -. . 

............................................. ............................ 4,267 
13 900 811 08, 076 

1,114: 900 16,188 197,560 
44,850 5,958 486,001 ..................................... 6,940 
5.200 266 81,100 

.................................... 159,374 

.................................................. ...................................... 

2,020,244 48,156 43,128,398 ---I---- 

610 
2,9D7 
8,103 

41,027 
317 

2,090 ................... ................... 
4,017 213,618 

................... ........... 
288,534 
687,585 
80,573 

G ,  530 
17,660 

-- 
825,976 104,872,062 

Value. 

615,005 
8,781 
3,214 

30 
94 

120 
4,214 

187,048 
2,190 
4,880 

360 
13,061 

11,810 
18,750 
6,888 

261 
.505 

....... 

....... ....... 

....... ....... 
0,206 

184,422 
-- 

I- 

Pennsylvani@. 

Pounds. I Value. 

2,104,700 1 $10,048 ..................... 
31,483 1 1,754 

..................... 
6,405 i 368 

075 97 

Total. 

Pounds. 

16,630,484 
1,624,134 

642,3G9 
125,840 
124, (192 
120,150 
180,653 

45,801,226 
398,210 

1,818,873 
216,087 
378,014 

4,624,645 
0,000 
61 871 

381: 709 
3,176,675 

893,005 
13,470 

137,790 
3,700 

179,150 
559,134 -- 

78,159,491 

Value. 

$136,411 
05,002 
25,117 

oia 
7,022 
5,298 

13,115 
580,077 
10,676 
86,305 
14,025 
17,933 

215,606 
955 

4,671 
16,139 
09,932 
90,087 

578 
4,421 

246 
7,106 

19,135 

L, 427,790 
-- 
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States. 

New Pork .............. 

Delawnre ............... 
Virginia ................ 

Totnl. ............ 

New Jorsey.. ........... 
Ponnaylranin ........... 
Maryland.. ............. 

457 

No. of Gill nots. Boats. 

No. Vnluo. No. Value. 
persons. 
___-___-- 

1,064 6,402 $88,450 005 $59,715 

000 1,580 33,040 471 22 132 

1,504 6,970 46,030 047 16,145 

9,134 80,158 410,723 I 5,070 828,282 

2,308 3,083 120,832 1,201 143, (114 
357 200 21,450 211 12,705 

2,235 11,900 100,014 1,104 74: 571 

-___-__ -- 

THE GILL-NET FISHERIES. 

Species. 

Alewivos ....................... 
Bluelish 
Cod. 
Monhnilon .............................. 
Mullet 
Perch.. ......................... 
Pike .................................................. 
Sea bass 
Shad ............................ 

........................ .................................................. 

........................ 
Spanish mnokerel. 

Squetenguo.. ................... 
Sturgeon ....................... 
Other fish ...................... 

Total .................... 

Spote and croakers 

Striped bass. ................... 
Suckers.. ....................... 

In  1891 the gill-net fisheries of 'this region gave employment to 9,136 persons, a 
larger number than was found in any other fishery, with the exception of the oyster. 
Of these, 2,368 were in New Jersey, 2,235 in Maryland, 1,664 in New York, 1,5G4 in 
Virginia, 906 in Delaware, and 397 in Pennsylvania. 

Of the 'total amount of capital de$oted t o  this fishery, viz, $520,152, $419,722 
represented the 30,158 gill nets employed; $338,252 the 5,079 boats used, and $72,175 
the shore property required for the proper prosecution of the fishery. Maryland 
had a larger number of nets than any other State; but the value of the nets was 
greatest in New Jersey, and the aggregate investinelit in t,he latter State was also 
greatest. 

The yield of the gill-net fisheries was 33,682,198 pounds, valued a t  $1,159,031. 
The fishermen of New Jersey took 10,586,442 pounds and received $435,90S for their 
catch. Nev York is credited with an output of 4,953,280 pounds, valued at $222,016. 
Maryland ranks third, with 8,571,257 pounds, for which $217,088 mas received. Vir- 
ginia fishermen took 4,857,214 pounds, having a value of $124,617. 

The preeminent fish in the gill-net fishery is the shad; the. catch was 20,515,161 
pounds, morth $524,936. Bluefish, squeteague, striped bass, sturgeon, and alewives 
are the next important species. 

N o w  Pork. Now Jeimy. Pennsylvania. 

Poimila. Talue. Pounds. Value. Pounds. Vduo. L..-..- 
.087,440 $7,780 13,700 $160 222,000 $2,475 

I.. ........... 214,703 1,507 ...................... 
17,150 1,527 33,600 3,102 ...................... 

1,000 160 ...................... 
2,043,095 139,032 0,190,038 385,888 1,0@,050 44.448 .................................... 35,410 5,710 ...................... 

438,517 23,153 210,800 8,407 ...................... 
7,560 302 428:700 0,502 52,700 040 

aoo 

700,050 37,467 254,000 11,707 ...................... 
45,800 1,603 ...................... 

.............................................................................................. 

.............................................. 75,041 0,617 

.................................. 1, 700 81 ...................... 
14,200 1,701 49 871 6,01P ...................... 
8,070 050 500 15 ...................... 

51,357 2,885 08,700 1,201 7,800 ---- -c 

4,953,280 222,014 I 10,580,442 1 435,908 1,370,550 47,053 

pereon.9, apparatus, boats, aid shore property employed in the gill-net fislwrie.9 of the Nidliddle Atlantio States. 

Shore 
proporty 

$16,500 
44,742 

480 
1,250 
2,280 
7,860 

72,178 
-- 

Total 
invest- 
ment. 

$163,731 
317 588 
34: 635 
57,328 

170,805 
70,035 

-820,1821 

Products of tho gill-net fifislieries of the Middle Atlantic States. 
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Clld 
Menhaden ............. 
Mullet ................. 
Perch .................. 
Pike ................... 
Sesbasa 
Shad .................. 
Spanish mnckerel ._____ 
Spots and oronkera ..__ 
S q u e t e a y  .-:..-... ... 
Striped ass .  ......... 
Sturgeon ............. 
Suckers ................ 
Other fish .............. 
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product8 of the gill-net fisherier of the Middle Atlantic 8tat~8-cOntinl113d. 

......................................................................... 
59,000 380 451,000 1,084 150,OnO 350 
35,100 1,011 50,640 1,250 9,000 540 
93,515 6,902 424,804 19,578 165,0fi2 5,644 
16,650 960 150,893 9,398 7,595 458 .................................................................... 

1,382,330 57,418 8,787,787 123,780 2,416,361 73,469 .................. 10,370 1,105 14,000 1,170 
28,580 1,489 11,240 499 14,500 550 
23,530 706 85,510 2,871 70,740 2,959 
45,070 6,152 339,276 24,881 89,351 8,385 

1,304,800 30,448 50,300 1,390 141,796 4,697 
5,050 227 20.800 520 27,500 793 

14,120 629 162,747 G;232 451,589 11,452 

Delaware. Total. 
Speoies. 

$5,149 2,806,900 $15,723 1,227,700 $11,081 ........ ~ 2 1 9 , 0 2 0 /  9,5821 81,400/ 3,069 
5, 592,840 
1,264, 6iO 

4!t, 8CO 
875,763 
94, 740 

724,051 
177,0%3 
75,041 

20,515, 161 
69,780 
56 000 

829,097 
637, 268 

1,085,856 
63, 120 

780,373 

$42,368 
62,085 
1, 003 . 3,321 
2,801 

36,808 
10,982 
6, 017 

824,936 
7,983 
2,509 

38,096 
47,737 
47,039 
2,205 

21,849 
----------I__- 

Total ............ 111,451 8,571,287 217,088 4,857,214 124,617 ' 33,082,198 \=158,1 I I I  i I  

THE POUND-NET FISHERIES. 

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 estent of the fisheries with pound nets 
proper and with the closely related traps and weirs is indicated in the following taldes, 
which relate to the year 1891. 

Of tlie 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 numbcr of nots, many of them were of small size. 
The 1,005 operated were valued a t  only $71,778, while 941 in Virginia were worth 
$166,990. The263 nets shown for New York include 90 trap nets operated by vessels- 
a feature which is not observed in any other State. The value of the 1,557 boats used 
was $72,908. Of the total investmeut of $550,470, Virginia is credited with $335,446, 
New York with $127,690, and Maryland with $102,293. 

These nets took 50,657,120 pounds of fish, valued a t  $888,083. The fishermen of 
Virginia caught 23,851,961 pounds, for which they received $472,689, thus obtaining 
nearly half the quantity and more than 'half the value of the pound-net yield. I n  
Maryland S7S75,19O pounds mere taken, worth $166,423. The output in New York 
mas larger, viz, 9,909,888 pounds, biit the value was only $123,834. The New Jersey 
fishermen took 7,993,260 pounds, for which they received $125,100. The Delaware 
pound nets caught 27,891 pounds, 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 tlie table. . 

Considering the entire region, the most prominent fish taken in the pound-net 
fisheries is the squeteague or weakfish. The quantity taken was G,C33,104 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 valuo of $105,533. The squeteague was the most 
important fish in New York and New Jersey, the alewives were most prominent in 
Maryland, ant1 the shad had first rank in Virginia. 



- 
Pound nets, t rap ~ ~ ~ ~ ~ l ~ .  

No.of 1 nets, and weirs. Value of 
States. persons. outfit. 

- . . - . . - - - - - ~ l - - - - ~ ~  No. Value. 1 NO. 1 Value. 

New Pork.. ..... 244 ' 203 ' $71,340 21 $17, GOO $15,090 
New Jersey ..... 261 i 185 1 55,370 ........................ 

20 305 Delaware :. 
Maryland ....... 0;; I 1,005 ~ 71,778 ........................ 
Virginia ........ 1,304 I 941 100,900 ........................ 

.... .................. ....... 
-_I ---.--__---- 

Total. ..... 2,512 1 2,414 I 305,783 1 21 17,600 15,090 

Products of Ihe pouiid-net, lrap-net, and weiv jislieriea of the Niddle Atlantic States. 

Boats. 

I NO. Value. 

130 $8,020 $14,970 $127,020 j 
71 8,382 23,930 87,091 

450 19,815 10, 700 102,293 ' 
884 35,970 29,430 292.440 I 

115 420 10 .......... 

----- 
1,557 72,908 70,080 1 550,470 1 

New Pork. New Jorsoy. 

~ b s .  value. ~ b s .  Value. 

Alewives ....... 38,203 $727 46,300 $081 
Bluefish ........ 160,050 0,845 189,979 6,547 
Bonito .......... 1750 150 54,733 2,141 
Buttor&h ...... 794:040 12,340 200,058 5,001 
Catfldl ........................................... 
Cobia or crab- 

Drum. ................................................... 
Flounders ...... 221,098 4,934 190,807' 4,815 
K i n r f l n h  or 

whkiu ...... 10,328 2,070 2,247 278 

Menlinden ...... 5,154,424 0,072 3,985:170 12:459 
Percli ............................ 1,300 49 
Pike .............................................. 
Pompano ........................................................................ 
Soup ............ 310,358 0,200 12,982 311 
Sea bnss ........ 140,489 7,003 20,188 940 
Shad ............ 80,880 2,450 93,318 0,020 
Shoopahead ..... 19,523 3 800 17,240 2,629 
Skates .......... 101,897 2:022 
Spanish mack'l . 17,232 30,981 4,885 
Spots and croak- 

21 

Striped mas.... 49,468 0,100 17,400 1,278 

Buckor8 ......................................................... 

Speoiea. - 
----- 

eater ......................................................................... 
Eels ............ 75,014 3,500 1,200 84 

Mackeref: ....................... 25 017 2 304 

ers ............ I 17601 3'tii1 IO80 
Squetenfue .... 11,579:000 48,107 3,012:299 70.336 

3turgeon ....... 21,001 559 23,030 l,W7 

ran tog  ......... 73 942 9 983 12 4Y7 201 
Refiise flsh ..... 280:829 -I710 . . . . . I . .  

3thorflsh ....... 788,083 2,924 27,534 501 

Total ....... 9,009,828 123,834 7,092,200 125,100 I 
._I__----_.___--____ 

FEE FYIE-NET AND POT FISIIEIZIES. 

Fyke nets and pots are very extensively used in this region and contribute very 
materially to the incoine of R large class of seiniprofessioual fisherineii 8s vel1 as 
constituting a p r t  of the fishing outfit employed by regular fishermen who operate 
more importaiit kinds of apparatus. These nets a?re set in both fresh 
but are fished in largest numbers in the rivers. 

The number of persons who devoted more or less attention to fy 
fishiiig vas 2,370, of whom 1,071 mere in  New York aud 764 in Maryland. The nets 
used numbered 47,635, and mere valued a t  $14&,710. I n  operating them, 2,067 boats 
Tvere required, which had a value of $86,145. The total irivestnient was thus $200,855, 
although many of tho boats were also employed in  other fisheries. 

The aggregate catch of tliese appliances amounted to  6,985,374 pounds, for which 
the fisherme11 received $265,652. The yield in New York was 3,357,913 pollllds, valued 
at $108,904. I n  that State a larger quantity of salt-mater fish is takeii than else- 

Delawaro. 1 Narylnnd. 1 Virginia. 1 Total. 

~ b s .  
I 

................................................. 
3,340 108 300,540 9,712 442,965 14,054 752,851 24,634 

195 250 4 948 195.250 4,948 
I .................... 117:340 2:210 117,340 2,210 

.............. 21,500 050 01,665 1,700 601,950 11,929 

............................... 70,130 2, 

.............. 932,720 1,712 5,044,034 10, 

....... 1 :::: ... 07,480 3,732 02,220 2.298 235,871) 9,014 

............................................. 
0,290 934 073,888 25,925 1.13 504 0,930 825,052 33,Y38 

500 30 115,110 0,932 4:820 337 120.430 7,208 
S3,700 9,520 93 700 9,520 ................................................. 823:340 0,517 ............................... 1,340 10 171,017 8,049 

1,491 80 979,405 34,517 3,045,583 110,081 4,750,243 162,780 ............................... 10,200 855 52,963 8,984 .................................................................. 101 897 2 022 .............. 30,200 3,024 725,910 49,580 810:323 0l:SlO 

91,870 4,004 350,800 13,240 407311 18505 .............. 82,335 3,834 1,750,464 68,718 0,403:lW X80:095 
1,750 205 270,883 19,051 250,023 21,824 596 124 4L) 118 

.............. 15,205 
122,750 3,207 00,220 1,555 182,970 4,702 ................................................ 80,370 8,244 ........................................................... 280 1129 710 

i,600 75 130,834 4,280 872,880 21,405 1,821:431 29,245 

27,801 1,037 8,875,190 105,423 23,851,951 472,089 60,057,120 888,083 

.............. 

030 575,320 10,406 035:d60/ 18:058 

----__ 
I 
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States. 

where in the regiou. The values' of the fishery in the remaining States mere $56,579 
in Maryland, $53,679 in New Jersey, $13,170 in Virginia, $6,661 in Delaware, and 
$6,659 in Pennsylvania. The most important fish taken were eels, floiunder 8, catfish, 
striped 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. 

Pwso~is,  ajq~arutus,  aid boats enyloyed itt the  "fylw-net und eel-pot $fisheries of the Middle Atlantic States. 1 Fyke nets andeel 
No. of 

persons. 

$09,474 
18,125 
5,204 
2,045 

42,937 
6,865 

I 1- ---___ 
* 1,020 $31.058 $101,432 

t278 11,087 26,212 
59 1,604 6,808 
69 985 3,030 

564 0,258 52,193 
71 1,255 8,120 

New Pork .............. 
New Jersey ............. 
Pennsylvnnin. ........... 

Value. 

$1,011 
50 

150 
2.6L5 

20,944 

42 
53 

6, 620 
105 

53 
0,071 

265 
515 

6,350 
3,576 

184 

1,462 

53, u79 

a, 597 

Delawnre ................ 
Maryland. ............... 
Virgiuia ................. 

Pounds. Value. 

5,075 $20 ....................... ....................... 
82,025 8,482 
27,400 1,380 

....................... 
4,350 257 ....................... 

476 25 ....................... ....................... 
070 96 

19,450 978 ....................... 
6,950 400 

140,695 0,650 

....................... 

....................... 

....................... 

................................ 

1,071 
307 
60 
76 

764 
92 

Alewives .................. 
Blue6sh ................... 
Butter-6811.. ................ 
Catfish.. ................... 
Eels ....................... 
Flounders ................. 
Frost6sh or tomcod ........ 
Menl~aden ................. 
Pflrch ...................... 

ass ................... 
Shad.. ..................... 
&?:e-. ..................... 

21,954 
6,362 
2,534 
2, a42 

14,994 
449 

_- ~ 

Spots and cror,kers 
Squeteaguc. ............... 
Stri cdbass ............... 

em and mullet.. ...... 
Tautog or blackfish.. ...... 
Refuse fish ................ 
Other fish. ................. 

B u d  

...................... 
112,970 
16,305 
10,708 
18,125 
97,200 
45,614 

-'--- -- 1 Total .............. l-izi-1 2,067 1 56,145 1 200,855 I 
*Includes one 1-easel valued at $700. t Includes two vessels valued at $1,650. 

Products of tlke f y k e - m t  and eel-pot j is l~eries  of the Middle d t laa t i v  States. 

Species. 

Alewives 
Blue6eli 
Butter-ash. 
Cat6sh ..................... 
Ecle ....................... 
Flounders 
Frostflxh or tomcoci.. 
Mcnliaden 
Parch ...................... 
Pike. .  ....................................... 
Scu f; 
Sea 588 
Shad ....................... 
Spots nnd croakers ........ 
Sqiietea e 
Stri ed%si ............... 
S u c L e  and mullet.. ...... 
Tnutog or blackfish.. 
Hefuse ash 
Otherfish .................. 

T o t a l  __._._ ._._ _. _ _  _. 

~~ ~~ 

New Pork. 
Species. 1 Pounds. 1 Value. -- 

-- 
Pounds. Value. Pouuds. VU~UC.  Pounds. Vnluc. Pounds. 

.................................... 240,200 $1,716 8,300 $103 486,245 ................................................................. I.. ..... 29,350 ...................................................................... 46,200 
22,200 $1,312 313,225 11,755 37,532 1,810 568,402 

.103,500 4,407 016,140 25,784 4,000 525 2 112 871 

............................................................ 50,000 ....................................................................... 677,167 

100,244 7,218 .................. 106,244 

......................................................................... 9 200 

..I.. ............. 3,110 147 44,095 1,678 53,705 ................................. 2,450 98 78 149 9,505 206,089 

ZOO 8 60,223 1,307 . 10,984 300 143,015 ............................................................ 23,325 ...................................................................... 97,200 
2,380 59 63,314 2,102 25,000 771 163,083 

---_____-___. 

..................................................... 15,900 (48 1: 168: 180 

11,670' 647 411,578 17,910 30,737 1,145 664,279 

)..... 42,600 

1,001 61 28,487 1,025 37,450 1,183 247:'227 

1,440 167 101,633 7,420 36:814 3,042 1 9 2 , ~ ~ ~  

.............................................................. ........ 

-.- --__-- 
142,391 0,661 1,936,604 76,579 320,801 13, 170 

22,320 
2H, 350 

77,915 
1. U06.451 
1,004,180 

48.000 

43,200 

048,000 
20,555 
40,600 
8,100 

32.790 
I.. 

$404 
1,134 

648 
3,108 

61,051 
26.488 
1,172 

H10 
1,453 

810 
405 

2,073 

3,480 
2.000 

806 
805 
243 

1,235 

....... 

----- 
Total ............. ...I 3,357,013 I 108,004 

pounds. 

200,350 
1 0 0 0  

33,505 
355,380 
88,100 

1,400 
20,167 
85,089 
2,100 
1,100 

147,024 
6,500 

12,500 
35,760 
45,450 

5, "00 

18,925 

3: 000 

........... 

1,071,010 

1 Delaware. 1 Marylnntl. I 
Vdue. 

$3,320 
1,184 

798 
23,082 

114,497 
30,833 

1,214 
663 

28,047 
7,218 

915 
458 

10,436 
2,000 
6,508 

19,075 
7,164 

989 
243 

6,038 

!65,652 
- 



FISHERIES OF THE MIUDLE ATLANTIC STATES. 46 1 

States. No.of Valiieof .  ors sons. lines. 

New Tork.. .... I, 160 $11,745 
NewJersey .... 1,939 5,178 
l’ennsylvania .. 488 033 
Uelawaro ...... 46 20 
Maryland.. .... 702 2,272 virgiuia ....... 1,208 8,402 ----- 

Total ..... 5,609 1 23,310 

THE L I N E  FISHERIES. 

In  considering tlie most primitive means of capture employed in the commercial, 
fisheries of the Middle Atlantic region, it is interestiug to observe that lines yield 
larger money returns than pound nets, although the quantity of fish tnken is only 
half that obtained with pound nets. In  New York and New Jersey, in mhicli the 
pound-net fishery has received most atteution 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 bhus tnken in the year 1891 was over 3,000,000 pounds 
more. 

Line fishing was followed in 1891 by 4,669 people. More than one-third of these 
were employed in New Jersey, whose line fisheries for bluefish, sea bass, God, flounders, 
and squeteague are very extensive. 

The prominent feature of this fishery in New Jersey is the important’ olierat,ions 
carried on from sniall boats, while in New York there is a considerable fleet of fine 
vessels eugaged iu the line fisheries. Vessel fishiug is also relatively importaut in 
Pennsylvania, but in the other States only the boat fishery has auy promiuence. The 
aggregate amouut of money iurested in this fishery in 1891 was $356,403, of whioli New 
York and New Jersey had $309,205. 

The line catch in the entire region was 26,1S3,621 pounds, valued at  $1,003,096. 
The line fishermen of Ncw Jersey took 14,254,026 pounds, having a value of $543,657. 
These figures include 6,752,447 pounds of bluefish, worth $248,239, and 3,692,550 
pounds- of sea bass, worth $146,236, both of which fish are liere secured in larger 
quantities with lines than in any other &ate. Cod, flounders, and squeteague are 
also obtained in important quantities in the liue fisheries of New Jersey. Tlie pro- 
fessional line fishermen of’ New York took 6,686,606 pounds of fish, for which they 
received $976,979, bluefish constituting 3,372,030 pounds, valued a t  $141,336, and * 

cod 2,377,458 pounds, valued at  $89,921. In Pennsylvenh most of the line catch is 
made up of sea bass, in Maryland catfish and squeteague are the more prominent 
fishes, and in Virginia catfish, squeteague, spots, and croakers coiist8itute most Of the 
yield. 

There is in all the coastal States of this region, more especially ii: New York akcl 
New Jersey, an enormous quantity of fish taken by anglers, of which no record can 
be obtained. The fish thus taken in largest quantities are bluefish: squeteague, sea 
bass, flounders, mid perch. 

Persons, veaeele, hoals, appa~a tus ,  avid el ioi*epro~~erty  employed ivt  tltc litie$sAwies of ihe Middle 
dl lal t t ic  States. 

Total 
Slmw invest. 

- 
xo. value. v,$;:f N<,. value, property. merit. 

Vessels. Boats. 

-_I------- 

43 $100,326 $46,101 394 $30,875 $3,420 $194,460 
12 18,200 4,746 086 64,130 22,486 114,730 
0 15,075 8,710 206 8,287 160 27,815 .......................... 20 680 86 785 .......................... 524 14,028 3,080 20,675 
3 8,240 020 1,113 16,426 4,275 28,023 -___---._ -- 
6U 1 130,840 1 62,177 3,249 129,971 84,106 386,403 
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~~~ 

New York. 

Pounds. 1 Value. 
Species. 

Black bnsn.. ! ............ 
Bluefish .................. 3,312,030 $141,336 
Bonito .............................................. 
CEtflSh .................... ' 22,210 050 
Cod ....................... 2,217,458 80,021 
Dlrnrn ............................................... 
Eels ................................................ 
Floiindors ................ 107. i 3 1  . 4,033 
Hacldoak ................. 141,730 3,800 
Rake ............................................... 
Kingfishor whiting. ...... 10. 630 017 
Perch ..................... 6,612 448 .......................................................................... Pike 
Sea bass.. ................. 206,930 0,085 
Sheepshead ......................................... 
Skates .............................................. 
Spanish mackerel. 
Spots and croakers.. ...... ..;. ...................... 
Sqnetes ue ........... 321,130 16,758 
Stripcd fass-::: ........... 20,073 3,182 
Tauto ................... 17,305 3,720 

............................ 

.................................. 

Other%sh. ................ 66,R54 , 2,739 
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New Jersey. Pennsylvania. 

~ o i i n d s .  Value. Pounds. Pnlue. 

6 450 $774 20,310 $2,107 
6,752: 447 212,232 ..................... 

95,600 I, i o4  ..................... 
11,650 810 18,060 087 

702,011 24,%34 ..................... 
29,000 177 ..................... 
21,250 7.58 11,225 043 

604,028 21,018 ..................... 
17,040 Oi5 .................... 
12,080 204 ..................... 
13,500 801 ..................... .......................... 1,800 300 

600 
3,602,850 146,236 D47,5UO 33,805 

- ______ 

4,000 

2,100 320 ..................... 
I, 050 353 ..................... 
u, 000 2,025 ..................... 

86,200 3,633 ..................... 
1,901,364 85,268 ..................... 

14,075 1,774 18,365 1,778 
IO, 000 3,313,. .................... 

5,150 257 16,125 , 677 

Products of the l ine flfisherica of ilie Xiddle Atlantic States.  

I Virginia. 
Species. 

e .  Pounds. Value. ____-___ 
Black bass ................ .................. 
Bluefleh .................. 214,646 $8,041 
Bonito .................... .................. 
Catfish ................... 340,452 9,225 
cod ....................... .................. 
Drum ..................... 61,562 1,711 
Eels ...................... .................. 
Flounders ................ 45,510 1,541 
EaMock ................. .................. 
Hnku ..................... .................. 
Kin Ash or whiting. ..... 25,500 610 
Per% .................... 3,bUO 210 
pike ...................................... 1,340 81 .................. ................................... 144 58,070 I 1,900 

7,671 I 489 
Sea bass ! 
Sheepshead. ............................... 
Skates. .................................................................. 
Spanish mackero). .................................................... 1: 1: 1:. .. 

;:% 1 396: 

To 

Pounds. 

26,160 
10,416,133 

95,000 
058,086 

3,070,375 
00,562 
34,623 

157,275 
165,6iO 
12,080 
65.630 
01,697 
5,840 

4,009,626 
12,956 
7,050 
6, (I00 

Total .............. ./ 6,656,605 1 276,970 1 14,254,026 1 543,687 1 1;033,310 1 40,567 

I. 

VdUC. 

$2,881 
304.636 
I, 704 

21,647 
114 255 

2: 648 
1,481 

26,602 
4,565 

204 
2,228 
2,853 

6R1 
191,110 

1,205 
353 

2,025 
4 2 , ~  

155,266 
13, U40 
I, 353 
7,552 

003,096 

THE MENHADEN INDUSTRY. 

Fishing for menhaden is prosecuted in all the States of this region except Penn- 
sylvania. The Gshery 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 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 a t  the two factories in Delaware. The vessels and their equipment end 
crews are credited to Connecticut, and do not appear in the accompanying statistics. 

The industry is most extensive in Sew York and Virginia. 
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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 complete statistics for each State, owing to the different times at which 
the inquiries in the several States were prosecuted. 

Some vessels fishing for menhaden in New Jersey sell large 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 $16,698, were thus utilized iu 1892. The 
largest consumption of menhaden for bait is in the extensive bluefish and sea-bass 
line fiskery of Monmouth County, 

Persoils engaged in the nienhade?i indusiry of the Middle dt lant ic  States. 

Factories in operation. 12 
Value of plants.. .. $320,000 
Cash capital ........ $356,000 

Steam vessels ......... 1 24 
Value. .............. $210,500 
Out5t ............... $53,125 
Tonnage ............ 1,608.20 

66111 filrhing vesseL9 

Fishermen. Factory hands. I Total. 

1889. I 1890. 1 1891. 1 1892. 1 1889. I 1890. 1 1891. I 1892. 1800. 1 1891. 1 
.------ I--- ----- 

Statea. 

13 13 
$330, GOO $327,500 
$380,500 $376,000 

26 I 27 
$248,000 $245,000 
$50,580 $58,107 

1,875.02 b8i5.02 ................................... 

'emJersey .......................... 
Delaware.. ........................... 
Maryland.. ........................... 
Vircinia .............................. 

0 

$32,500 
4 

$31, OUO 
$6,672 
109.58 

$52, e50 

* Complete data for these years not available. 
t Same persona flish for a faotory in  Conneotiout and are properly oredited to that State. 

6 2 2 2 

$31,500 $13,500 $14,000 gl3,OOO 
3 ........................ 

$23,000 ........................ 
$5,W88 ........................ 
l26.OT ........................ 

$52,650 $20, ooo $zo,500 $31, ooo 

.-- 

5 
$3,950 

$441 
09.41 

12 
$0 100 

1140: 078 

.Factories, veasela, etc., employed in the nienhaden indue f r y  of the Middle dtlnntio States. 

a ........ I ........ I ........ 
$3,700 ........................ 

$381 ........................ 
41.06 ........................ 

10 ........................ 
$5,450 ........................ 

$138,404 $33,500 $734,500 $34,000 

New Pork. I New Jersey. 1 Delawnre. I 1- I 
1- Items. I 1889. 1800. 1891. 1 1880. I- ---- 

...................... ............... .................. ............... i ................ ............... ............... 
Tonnage ............................................ 
Value .............. I $39 2:; 1 $43 4: 1 $41-7:: 1 s i n e s  ................ 

Totnl investment.. ... $979: 775 $1,064: 855 $1,048,307 

7 
$45,150 
$35,000 

3 
$24,000 
$5,168 
114.25 

5 

100.26 

3 
$2,750 

48.28 
!I 

$5,150 
$i28,563 

$3 :E 

$355 

I I I I I 

1800. 

0 
$51,650 
$41,000 

3 
$24,000 

650 Ji. 25 
6 

118.03 

$4,050 
$580 

76.73 
10 

$5, eo0 
Bl41,400 

e 

- 
I 

1691. 1 1802. 1 1890.. 1 1801. 1 1892. 1 ----- 

........................ 
$9,050 $iz,ooo ........................ 
117.11 137.70 ........................ $4,k 1 $3,78: I ........ 1: ....... 1 ........ 1 

I I I I 

Maryland. . Items. 

Fnctorios In operation .......................... 
V n h e  of plants.. ............................. 
Cash capital .................................. 

Steam vessels.. ................................. 
Value.. ....................................... 
oatfit ......................................... 
Tonnage ...................................... 

sail fishing vesSel8 ................................. 
Vnllle ................................................................. 
A I.. ",l.n6 ................................................................. 
Tonnuge .............................................................. 

Sail tranBporting vessels ............................................... 
Value ................................................................. 
Outfit ................................................................. 
Tounnge.. ........................................................... 

Seines ......................................... 4 2 
Vnluo ......................................... $2,800 $1,800 

Total investment ............................... $32,860 $22,680 - 

I 'P".., YYY 

1,059.90 
98 

$35,315 
' $4,078 

763. 63 
140 

$85,2Y5 
$1,037,734 

35 
$34,050 
$3,767 
778.74 

148 
$86, oon 

$1,917,055 
I 
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160,150,450 
$291,105 

l,ll8,95! 
$282,770 

11,406 
$230,917 

Fish tctilized and products preyarcd in ike ineii hadon ii idualry of the X i d d l e  Atlantic States. 

31,866,000 33,095,100 17,428,800 
$33,0%2 $35,770 $21,189 
95,270 99,G94 72,118 

$21,366 $19,036 $18,642 
1532 1870 1,098 

$34:920 $38:980 $27,592 

New York. New Jersey. 
Items. 

3,654,500 
$19,812 
72,657 

$22,169 
897 

$23,735 

185 
$2,325 

$48,229 
$28,417 

Menhaden utilized (No.) . 185 743 850 '205 410 300 
Value ........ .........I $J01:456 1 &336:185 

Gallons oil made.. ........ 1.257.405 1.310.775 

23,926,500 2a,bo9, ooo 
$29,907 $28,760 
107,212 105 6RO 
$20,093 $27:895 

................... 
3 397 2,980 

$43:875 $38 828 
$72,968 $OG:721 
$43,061 $37,961 

................... Value .................. 1 $3!21:G42 I $352.793 

>faryland. Virginia. 

1890. 1 1891. I 1890. I 1891. 
Items. 

Tons dry  sorap made.. ...I . 13;033 I . 14;517 
Value ................... $255,450 $286,890 

Total. 

1890. 

Menhaden utilized (number). ...... 20,579,400 12,500,000 210,400, 500 191 305 500 ~ 476,085,300 
Value ............................ $25,724 $15.625 $237, R23 $220: 041 $035, GO8 

Gallons oil made .................... 30,550 293,758 390,575 , 1,734,777 
Value. .  ........................... 1 $7.637 1 ii: i:i 1 $70.167 1 993.796 $450.233 

1 Delaware. 

405,371,250 
$584,527 

1,727,750 
$432.520 

1892. 1 1891. 1 1892. 

Tons d r y  sorap made.. 
Value.. 

Tons crude and aeidiilated scrap 
mudo ........................... 

Value.. ........................... 
Total value.. ..................... 

Grossprofits.. ...................... 

/-I- 

......................................... 5,953 5,835 I ' 22,340 18,339 

$38,302 $28,025 $320,075 $324: 443 I $1,123, G2G $1,021: 719 
$12,638 $12,400 $82,752 $97, BO? 1 $488,018 $437,192 

....................................................... $119,938 $119,285 $445,814 $377,734 

$30,725 $10,800 $laO, 570 $111 422 ' $228,079 $211 479 
1,575 1,200 14,053 11,219 ' 21,385 18,909 

Tons crude and neidu- 
lated scrap made ..... 3,812 4,657 2,833 1330 I 100 260 

Total value.. ........... $823,762 $095,073 $547,68d $68,890 $68,516 $48,600 
Gross profits ............. $322,306 $358,888 $256,518 $35,808 $33,740 $27,411 

Value .................. 1 $46,670 1 $55,881 1 $33,996 1 $l2:604 1 $l0:900 1 $2,306 

The figures obtained for the Tenth Census permit a fairly satisfactory comparison 
between the extent and condition of the fisheries of this region in 1880 and 1891. 
While a somewhat ditl'erent method of treatment precludes a detailed statistical 
exposition for the years named, the general comparisons which may be drawn and some 
special data that may be presented for a number of important i t e m  will give a clear 
idea of the changes wliich have taken place in the decade indicated. 

The fishing population of the Middle Atlantic States in 1880 was ascertained to 
be 59,853, of whom 44,370 were fishermen proper and 15,483 were shoresmen. In 1891 
the number was 90,983, consistiug of 73,619 fishermen and 18,304 slioresmen. The 
increase amounted to 31,070 persons, or about 52 per cent, and was participated in by 
every State. The increase was apparently most niarked in Pennsylvania, in mhich 
the figures show an advance of over 400 per cent. While it is known that a large 
augmentation in the fishing industry of that State has occurred since 1880, it is 
thought that  the very striking increase shown is due to the fact fhaQ the oyster vessel- 
fishery tributary to Philadelphia, which is now very extensive, was riot credited to  
that city in 1880, but to Delaware, in the maters of which State the vessels operated. 
While Pennsylvania has no oyster-grounds within the limits of the State, a good-sized 
fleet of vessels owned in Philadelphia engages 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 cent. The change was least marked in Delaware, in which the 
advance was only 13 per cent. For the same reason that the advance in Pennsylvania 
has been apparently more pronounced than was prcbably the case, that in Delaware 
has been less so. These remarks apply 'also to the investment and catch in the two 
States named. 
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The investment in the fishing iudustry in 1880 was $14,596,759; iu 1S91 it was 
$4,721,905, or 32 per cent greater. The increase occurred in New York, New 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 letter year was 
somewhat greater, indicating au iinprovement i i i  their size and quality. The number 
of boats employed increased about 15,000 aiid their value $860,000. The use of gill 
nets, pound nets, fykes, pots, and minor apparatus greatly iucreased. Perhaps the 
most remarkable change in respect to the apparatus employed was in  the pound nets. 
Of these, only 348 were operated in 1880, while in 1891 there were 2,414. I n  Marylaiid 
the number rose from 8.3 to 1,005 and in Virgiuia from 185 to 941. , The ouly important 
form of apparatus which underwent a decline was the seine, of which 2,580 were used 
iu the former year and only 1,SOS in the latter. The decrease occurred iu New York, 
New Jersey, and Delaware. The shore property connected with the iudustry was 
augmeiited more than 55 per cent, and the cash capital, increased about 13 per cent, 
although in Virginia there was a conspicuous diminution in the last-named item. 

Reducing 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 662,789,681 
pounds, valued a t  $16,535,238. The figures for 1891 are 590,454,369 pounds, worth 
$10,033,474. The apparent inconsistency of a diminished catch aud an augmented 
value is easily uuderstood from an examination of the table. The decreased yield 
may be regarded as being made up almost wholly of meuhaden, of which 148,175,390 
fewer pounds were obtained in 1801 than in 1880. The omission of this relatively 
cheap fish from the statistics would leave the year 1891 with au augmented yield of 
over 75,000,000 pounds, having a value of ovei* $2,500,000. The fishery objects which 
have undergone a noticeable increase in importance, as judged by a larger catch, are 
numerous. Chief among these is the shad, tho yield of which was 18,000,600 pounds 
greater in 1891. The catch of alewives was 15,613,000 ponuds more, bluefish 6,826,000 
pouiids, aud sea bass 4,051,000 pouuds, the rate of illcrease for these fish being 148 
per cent, 77 per cent, 82 per cent, aiid 273 per cent, respectively. Cod, scup, sheeps- 
head, Spanish mackerel, and striped baas h a m  decreased in abundance. The figures 

show a small increase; soft crabs aud round clams present a marked 
hile the yield of soft clams, hard crabs, and terrapins has greatly declined. 

The three tables which follow give comparative figures for the fisheries of tliid 
region : 

Conipavatzve tltatomciit of iicimbo* of persoss entploged ( i t  the Jislievies of iJto Middle Atlantic 
8fflte8 {IC 1880 alld 1891. 

11,204 

1, U84 
1,'iUO 

20,310 

10,107 

za, zoo 

New Pork ....-...... 4,729 
New Jersey ....-..... 5,059 
Pmnxvivnnia .-.-. . . .I 307 1 1,016 2,012 6,344 12 240 + 6,902 3. W.03 

41 zao 438 2,273 + 1,88G i-418.05 
317 431 1,879 2,230 + 261 + 13.68 

2,813 3,275 18,804 23,591 + 4,727 t. 25-00 

661 532 0,220 1o:o:ig + 4,410 + 71.08 

10,135 11,735 26,008 30,044 +13,090 + 54.43 
- -  " 
Dclu~vnre ...... .... -.I 1,GVZ 
Mnrylnnd ...... ...... 15,873 
Virginin. .. . . . - .. . . . . 16, 051 

Total ......._.. 44,370 -L 

1 I I I I I I I I I ___. - 
F. C. 13.1894-30 
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Cornpavatire statement of the vessels, boats, appavatn8, sliore property, and capital employed 
in  tlte fisheries of the .Middle Atlantic State8 in  ISSO and 1891. 

-- 
New Jersey. I NeK Pork. 

Desijpation. 1 1880. 

No. Value. 
-___ 

Vessels ................ 510 $774,000 
Boats .................. 3,270 279,885 
Seines ................. 1,505 127,003 
Gill nets. .............. 3,360 70,027 
Ponnd nets  and weirs.. 53 2% 500 
F ke nets and pots.. .. 3,950 0,750 J iscellaneous appara- 

t u8  and ou t5 t  ................ 110, 310 
Shore property . . - .. __. . __. . __. 1,046,900 
Cash capital ................... 119. 500 

Total  .................... 2,570,535 

I Penus, 

----- 
~- - 

1891. 1880. 1 1891. 

No. Value. No. Value. -I-..-.-I-l--- 
590 

4,005 
435 
852 
27 

3,417 

$049,070 
412,373 
38,022 

120,832 
55,370 
24,220 

$545,900 607 
223,983 5,742 
38,570 352 
25,203 3,983 
19,800 185 
15,960 0,447 

059 $817,542 
0, 227 373,070 

327 75,040 
6,402 88,450 

203 71,340 
22,144 72,850 

....... 132, PO0 ........ 209,067 ....... 470,000 ........ 409 501 

....... 20,000 ........ 638: 850 _------ 

. . __. -. 1,402,202 . -. ._ ~. . 2,467,805 

Delaware. 

. ~. . - -. 309,733 _ _ _ _ _  ._ 1,794.909 ....... 1,67R,OOO 

....... 5,283,200 

vanin. 

- -__ 
\ __ 

1880. 1891. 

NO. 1 Value. I NO. I Vnlue. i Desi,mation. 

49 
837 
151 
209 1 $87,715 

30,052 
19,405 
21,450 

5,264 
......... 

Vessels ................ 1 I1 $10,500 
Boats .................. I 110 9,552 
Seines ................. 42 8,200 
Gill nets ............... 107 4,744 
Pound nets  and weirs ................... 
Bvke nets  and pots. ~. . 2,107 4,334 
Miwcellaneous appara. 

tu8 and Outfit.. .............. 4,700 
Shore property ................ 50,000 
Cash capital. .................. 3,000 

-_I_ 

Total  .................... 95,110 

69 $51,600 41 $34,775 
889 33,227 940 29,233 
245 21,330 203 10,263 

1,457 27,793 1,586 33,940 .................. 20 305 
1,831 1,831 2,382 2,145 

. .  

._ 

........ 
2,534 

....... 25,682 
450,102 
303.750 

....... 19,370 ........ 8,215 ....... 105,080 ........ 44,800 ....... 8,000 ........ 44,400 __..--- .......I 208,231 ........ 208,082 

Virginia. 

1880. 1891. 

....... ....... -I- ....... 944,140 

Des ipa l ion .  1880. 1891. 

KO. I VRlUO. I NO. I Value. 
I-I- I-!- 

1,450 
2,825 

140 
1,402 

83 
4,050 

,750,000 
180,448 
53,950 
44,880 
13,375 
0, GOO 

I ,  627 JB1,440, 855 
9,825 579.488 

536 70,780 
11,899 100,014 
1,005 71,778 

14,994 42,887 

1,440 $571,000 944 $740,136 
6,018 292,720 9,247 403,722 

153 70,970 219 58,120 
3,F32 35,220 5,970 40,030 

185 08,300 941 160,OUO 
100 900 440 5,805 

$1, Vcssels ................ 
Boats .................. 
Seines ................. 
Gill nets.. ............. 
Pound  nets and weirs. 
Rvke nets and Dots.. .. 

tus and outfit.. 178,340 
Shore property 1, 011, 700 
Cash cauital. 2.497,150 

2i&iilaneous &para- ....... 355,283 ........ 282,510 

....... 1,914,119 ........ 467,500 

.......I 489,636 I ........ I 717,787 
........ 595,084 ........ 2,440,327 ........ 2,107,455 - --- .~ 

........... I-. .. .I 6,342,443 
~--- I .  ...... . I  7.400.718 

----- .......I 3,828,288 I .  ...-...I 2,048,659 

Percen tngo 
* ~ ~ ~ s ~  of increase 01 

Designation. 1880. 1801. in value in it:z::yn 
1891. 

-- 1891. 

Vessels ................ 4,100 $3,703,000 3,927 $3,770,752 . + $73,752 + 1.99 
Boats .................. 17,736 1,025,815 32 824 1,889.138 + 803,323 + 84.16 

36,381 48,050 153,237 + 116:DOG +321.31 

Seines 2,580 320,143 1:808 278,ZJO - 41,913 - 13.00 
Gill nets  10,880 208,407 30,158 419,722 + 211,255 +lOl.a4 
Pound nets and weirs.. 348 101,065 2,414 305,783 + 201, 718 +127.10 
F v k e  nets and pots.. .. 
?discehneous appara- 

................. ............... 
15,515 

t u s  nnd outfit .................. 600,803 .......... 1,431,101 + 824,388 4- 77.39 
Shorepro p e r ty  ................... 3,773,316 .......... 5 803 006 +2,090,290 + 55.40 
Cash cnpi a1 .................... 4,501,709 .......... 5: 140: 055 + 559,180 + 12.70 

Total ...................... 14, 506, 759 ......... .118,318,604 +4,721,905 + 82.35 
-- -- 

I I I I I I 
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CompaTatire statemont of ihcprodiicfa of tkc$ahcries of tho Niddle Atlantic States i l l 1860 and 1891. 

1 NewYork. 
Products 1 1880. 1 1801.' -____ 

Fish: Pounds. 1 Pounds. 
Alewives ............ 25G 000 2,I94,50C 

Uutter-flsh. .......... 500,000 B Y i ,  246 
Cat5sb .............. 50,000 1J7,18(! 
Ood .................. 3,580,000 2,277,456 
Eels ................. 1, 61,300 1,010,213 
Flounders ........... I ,  800, 000 1,561, GO( 
giugflsh ............. 40,000 157,541 
Menhaden ........... 288,031,200 104, ROO, 114 
Perch.. .............. 545,000 88,125 
Soup. ................ I, ~00.000 350,85& 
Sea bass ............. 150,000 879,180 
Sbad ............... 2,738, GOO 3,044,950 
Sheepahend .......... 400,000 10,529 
Spanish mackerel.. .. 25,000 74, R30 
Spots aud croakel a . . 235,000 17,501 
Squetea uo. ......... 4,000,000 2,852,653 
Striped fa88 ......... 79S, 000 205,448 
Sturgoon ............. 144,000 . 30,201 
All others ........... 4,056,140 2,250,500 

Total ............ @ ~ 8 9 ~ 6 - ~ ~ ~  

Bluefish ............. 3,000: 000 5,506,575 

Reotiles, mollusks, and I------ 
* cruataceans : 

Terrapins ............ 1,800 ........... 
Turtles ..................................... 
Clams, soft or long.. . 3,407,750 1,505,600 
Clams, hard or round. 2, i05,840 4,524,52@ 

Scallops ............. 290,600 313: 042 

Crabs ................ 1,024,583 529,000 
Lobsters. ............ 135,000 165 003 

Total ............ 15,558,578 42,142,591 
Grand total.. - -. . 3 2 % % m  l i ' 8 m  
Vdiie. ........... $4,225,695 w l r 3 X 9  

OgStQT8.. ............ 7, 803, io0 18,277 434 

Shells ............................ 16, 766,100 

A11 other6 ....................... 61: 83U ____- 

MaI$aIld. 

1880. 1 1891. 
-.-_____ i-- Products. 

NewJorsey. Pennsylvania. I Delaware. 

1880. 

Pounds. 
1 5 0 0  000 
3: 036: ODD 

135,UOU 
1,667 Oft0 

551: 000 

I 5  000 
29,134: GOO 

630 000 
50: 000 

160,000 
881,000 
275 090 

250,000 

442,000 
300,000 

1,381,226 
45,897,820 

200,000 

55,000 

zoo: 000 

4,450,000 

I_ 

9,000 ........... 
eGO,2so 

la: 825: 000 
3 132 280 

.......... ........... 
1,470,300 

156.800 .......... 
19,253,800 
05,151,480 
I---- 

1_-- W?W 
Vir] 

1891. 1880. 1891. 1 1880. . 1 1801. 

Pounds. 
2 066 820 
7: 227: 020 

230,802 
133,824 
841,011 
023 280 
987: 805 
33,OD7 

20,670,542 
093.002 

~ _ _  
Pound8. Pounda. Pounds. Pounds. 

ao, ooo ............ 45,800 ........... 1 (*) 1 2,331,775 1 2,800,700 1 ~ 863,780 1 
........................ I.. 

117,000 132,468 

(*) 40,050 
......................... 
........................ ........................ ........................ 

GO, 000 18, 645 

...................... 
196,209 73,800 

124 000 223,500 
1d500 5,000 
8,600 960 

52'2.900 G i ,  000 
476.500 255.855 

...................... 

3,280 ...... ..-...I.. .......... 30,708 11,088 ............................... :... 15,300 18,000 
827, OUQ 

3,454,024 
10,114,567 

........................ ............ 
................................................ I ........... 

105.664 
2,806,180 

23,800,826 

510,611 ........................ ........................ 
............ 

_I_- 

........... ............ ............ ............. I...-- ...... 
510, 611 84,051 86 250 1 1 
105.664 150 1 8:200 1 

t i , O U I ,  erv .fu, .Io*, "VU 14d( LOU, 64" La& Q", l a w  7- *,IO" 'tv- 

2.130.200 2.804.027 0.485.701 11.034.724 t 5,149,023 f 70.39 

...........I..... ....... 1 20O,MO/ 3 ~ 1 . 0 1 2 / +  22:5&2i; ................................... 18,766,100 +IS, 7G6,lOO .......... 

...... :....I ............ I 'ZOI: 050 I ' 8 s ~ .  057 I+ 47.007 I+ 16.10 L _ - .  ........... 1 21,833 I.. ........ 3,645,243 I/ 3,045,243 I.. ..I .I ........ 
jO,62@,860 46,851,070 163,015,413 1031_520L201 "_3OL5l3, 848 + 18.72 
% i i D  i m 9 3 x  o a z i 7 E ~ 3 ~ i  suo, 454,360 T72,333 i2-  
$ X Z Z  $3,8816 m~s-  $i- -@$%%~2%-,- 

* Not  sopnrately reportcct and incluhl in 'I all others." 
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22.-.A LIST OF THE SPECIES OF FISHES KNOWN FROM THE VICINITY OF 
NEOSHO, MISSOURI. 

BY BARTON W. EVERMANN, A .  M., PH. D., 
f i l f h ~ / o l o ~ & f  of fle U. S. 3% Coniitiissio#z, 

WILLIAM C. KENDALL, A. M., 
Assisfatif, U; S. Fish Coinmission. 

AXD 

I___. 

This paper is based upon small collection of fishes which.was made October 27 
to 30,' 1891, in the vicinity of Neosho, Mo., by Prof. Evermann,. assisted by Dr. J. T. 
Scovell, of Terre Haute, Ind. Collectioiis were macle in  Indian Creek, a few miles 
south of Neosho, aiid in the Spring Branch, which supplics mater for the United 
States lish-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 Creck, one of its small tributary streams. Subsequently he obtained s few 
specimens from the Spring Brmch a t  the ihh-hatchery. In this paper we have included 
all the species of these various collections. 

Indian Oreek is a stream of fair size, having its rise in the southeastern part of 
Kewton County; flowing southwest some 30 miles, i t  joins Elk River a, few miles 

Pineville, the county seat of McDonald County, which is the southmestscorner 
county of the State. Elk River flows into Neoslio River 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 with 
muddy bottom and scarcely m y  current. 

The following list represents only approximately the fishes of the region, but may 
be rega'rded as ftiirly complete as to the species inhbiting the smaller streams. 

I n  the larger streams, such as Spi'i~ig ltiver on the north, Neosho River on the 
most, and White River to the southeast, many additional species are known to  occur, 
not only of Oyprinida. but of the larger river fishes, such as the &ann 
punctatus), Ameiurus, Ictiobus, and the like. 

This list contains 34 species, representing 8 families, as follows: Hiluridm, 1; 
OatostornidE, 3 ; Oyprinidm, 14; Pceciliidm, 1 ; Atlierinidm, 1 ; Cetrtrarclbidm, 4; Percidm, 
9; and Cottidm, 1. Or 17 genera, distributed as follows: Noturus, 1; Catostomus, 2; 
Moxostonaat, 1 ; Cantpostoma, 1 ; Chrosontws, 1 ; Hybogtaat~~zis, 1 j Pz'mepRales, 1 j iVotro,pis, 
6; Hybopsis, 2 ;  Semotilus, 1; Tinea, 1; Zygowctes, 1; Labidesthes, 1; Lepomis, 3; 
Microvterus, 1; Btlieostomn, 9; Cottus, 1. 

' 

469 
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1. Noturus exilis Nelson. Stone Cat. Two specimens, 14 and 3 inclics long, from Indian Crobk. 
One 3 inches loug, taken by Prof. Meek from .the Spring Brauch, and others reported by him 
from the same place. 

2. Catostomus teres (Mitchill). Conwon SiuAer. Two 8pecimens,4+ and 8% inches long, from Indian 
Creek; one 10+ inches long from the Spring Branch, and by Dr. Meek reported common in 
Shoal Creck. 

Hog Sucker; ‘ I  Hog Molly.” One specimen, 3;t inches loug, from 
Indian Creck. 

Two specimens, 4+ and 5f 
inches long, from Indian Creek; reported common, by Dr. Meek, in Shoal Creek. 

Three specimens from Indian Creek and 
two from the Spriug Branch, the longest of which was 3fj inches, the shortest 26, and the 
average length about 3 inches. 

Three specimens from the Spring 
Branch, and five taken by Dr. Meek from the same place. ‘The longest of 8 specimens is 2# 
inches, the shortest 22, and the average 24 inches long. Reported itbundant by Prof. Meek in 
Shoal Creek. 

7. Hybognathus nubila (Forbes). Six examples from Indian Creek, where it is common. The 
smallest is 2) inches long, the largest 2% inohes, and the average is 23 inches. Reported by 
Dr..Meek aa abundant iu Shoal Creek. 

8. Pimephales nota tus  (Rafinesque). 
in  Shoal Creek. 

9. Notropis shumardi  (Girard). Head, 4; depth, 44; eye, 2 j  ; snout, 3%; 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 24 i n  first ray; origin of dorsal soruewhat behind base of veiitrals, uearer t ip  of 
snout thanbase of caudal; pectorals long, not quite reaching base of vcntrals, 1% in head; anal 
small, its longest ray 19 in head; caudal deeply forked. Head rather hcnvy; snout shorter 
than eye, rather blunt; mouth rather large, oblique, jamb snbequal ; maxillary reaching orbit, 
3 in head. Teeth, 1 , 4 4 1 ,  hooked, and with slight grinding surface. Two specimens, cach2#. 
inches long, from Indian Creek, which we refer t o  this species. The mouth is somewhat larger 
and the snout more blunt than in  typical 8l~uniardi. 

10. Notropis illecebrosus (Girard). One small specimen of this species from the  Spring Branch 

11. Notropis galacturus (Cope). blilky-tail Ninnozu. Obtained in  Shoal Creek, where i t  is said not 

12. Notropis megalops (Rafinesque). Not obtained by us, but found by Dr. Meek 

13. Notropis zonatus ( Agassiz). 

River, Missouri. 

3). D. 8; A. 9; scales, 7 or 8-42-3 or 4 1 4  before dorsal. 

3. Catostomus nigricans Le Sueur. 

4. Moxostoma duquesnei (Le Suenr). 

5. Campostoma anoinalum (Rafinesque). Slorie 120Zlcr. 

Reported scarce in Shoal Creek by Dr.  Meek. 
Common Ihdhoree; Fliite Sucker. 

IJr. Meek reported this species common in Shoal Creek. 
6. Chrosomus erythrogaster Rafinesque.. Red-bellied Hinnow. 

One specimen, ai; inches long, irom Indian Creek. Abundant ’ 

a t  NeOshO. 

to  be common. 

t o  be very common in Shoal Creek. 
Coomaion Shiner. 

Alburnue zonatas Agassiz, in Putnam, Bull. &IS. Conip. Zool., I, 9, 1863. Type locality: Osage 

Head, 4; depth, 4$; eye, 3; snout, 
Height o f  dorsal la in head, its brigin 

se of ventrals equally distant between t ip  of snout and base of caudal. Head less 
than in N. rubrifrone; mouth smaller, masillary scarcely reaching eye. Color essen- 

tially as in N. rubrtfrons, the black dorsal line rather mor0 distinct; lateral line less docurved 
and the pores less plainly parked. We have examined 31 specimens of this species, 20 from 
Indian Creek and 11 from Spring Brunch. The a,verage length of these 31 specimens is nearly 
3 inches; the  shortest is 2 inches, the longest 39 inches. It was found by Prof. Meek to  be 
abundant in  Shoal Creek. 

14. Notropis rubrifrons (Cope), Three specimens from Indian Creek; common in Shoal Creek. 
Head, 4; depth, Q; eye, 39; snout, 36. D. 8; A. 9;  scalos,G-37-3. Dorsal moderate, it,s longest 
ray 14 jnhead, origin considerably behind base of ventrals, much nearer base o f  oaudal than 
tip of enout, Mouthlarge, oblique, maxillary reaching past front of’ eye; snout pointed; jaws 
subequal, or lowcr one slightly projecting. A small, straw-colored 
minnow W i t h  a narrow black line along middle of back and a broad silvery lateral band edged 
with plumbeous above. 

T’eeth 1,44 ,1 ,  hooked and with slight grinding surface. 

Lateral line decurved. 



15. Hybopsis amblops (Rafinesque). One speciinen, 2) inches long, taken from Indiau Creek, and a 
few recorded by Dr. Meek from Shonl Creek. 

16. Hybopsis kentuckiensis (Rafinesque). Riaer Chub; Jerlccr. Eight specimens from Indian 
Creek, 3 specimens taken by Dr. Meek from the Spring Branch, m d  reported commou in Shoal 
Creek. Of 11 specimens, the longest is 44, the  shortest l), aud the average length a little over 
2 inches. 

Not fouud by us, but obtained by Dr. Meek 
in Shoal Creek. 

This European cypriuoid, which is one of the Rpecies renred 
at the Neosho fish-hatchery, has escaped into Spring Branch, where young individuals were 
quite common. 

17. Seinotilus atromaculatus (Mitchill). 

18. Tiiica tinca (Linnmus). .Tench. 

Cveek C h b .  

19. Zygonectes macdoiialdi Meek. 
Zygonecles maodonaEdi Meek, Bull. U. S. Fish Comm., IX, 1889, 122, pl. 42, fig. 1. Type locality: 

Jones Creek, near Dixoii, Mo., aud Osnge Fork of the Gascpuade, near hlarshfield, Mo. 
This species, described by Prof. hleek from the localities mentioiled above, was also 

obtained by him at Neosho. It was found by us t o  be a very common fish in the Spring Branch. 
In 17 examples examined the length varied from 14 inches to 28 inches, the average length 
being about 2 inches. 

20. Labidesthes sicoulus Cope. Brook Silostwide; Skipjack. Three specimens from Indian Creek, 
inoasuring 2#, a#, and 2 )  inches in  total length, respectirely. A single speoimen obtnined 
in Shoal Creek by Dr. Meek. 

24. Micropterus dololnieu LacBpDde. 

25. Etheostoma iiigrum Rafinesque. 

Sniall-mouthed Black Bass. Kot taken by us, but obtained by 

Seven specimens from Iudian Creek, the loiigest beiug 24, 
Prof. Meek i n  Shoal Creek. 

ma bleiinioides Rafinesque. Two specimens, 3+ and 2 inches in leugth, from Indian 

hree specimens from Indian Creek. 
as, 23, and 28 inches long, respectively. 
ne. Two speeimens obtained by Prof. Meek in Shoal Creek. 

There is o m  small dnrter, 2 inches long, from Indian Cree 

Scales 6-52-9, 6-58-9, and 

in the  Sallisnw River, at Maokey, Ind. T., by Prof, Meek, and identified by him and us 

almost naked; breast and nape with very fine scales; middle line 
scales. Eead modorhe; mouth largo, terminal, but  little oblique, 
vertical of pupil; preinaxillaries not protrnctile; gill membranes sc 
deep, oompressed, back somewhat elevated; caudal pedunole compre 
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32. Etheostoma pagei Meek. 
Ethcostomapagei h e k .  American Naturalist, November, 1894,957. 

This interesting darter was described by Dr. Meek from 2 specimens obtained by  him in 
tifie Spring Branch on the IJ. S. Fish Commission grounds at Neosho, and was named for Mr. 
W. I". Page, superintendent of the  Government fish-hatchery at that  place. The original 
description is as follows: Head, 3) in length of body; depth, 4 60 43; ege, 33 in  head; snout, 33; 
dorsal fin with 9 or 10 spines and 12 or 13 soft rays; anal spines, 2; soft rays, 7; scales, 8-66 to 
61-13. Body robust; snout abruptly deciirved, but not blunt; mouth rather large, terminal, 

' maxillary reaching vertical from pupil; premaxillaries not protractile; lips thick; gill mem- 
branes not connected; cheeks, opercles, and breast naked; nape scaled ; lateral line imperfect, 
developed on ouly about 12 scales. Color of male: Belly bright red, extentling on side t o  
upper rays of pectoral fins; above the rod is a yeliowish band on the sides about as wide as 
diameter of eye; upper par t  of body olivaceous, with darker markings, each scale being 
provided with a bIack spot, these making faint lateral streaks along the  rows of scales; 
about 9 dark blotches on the side, rerrembling faint bars. Caudal and soft dorsal fins barred; 
pectorals faintly barred; anal and ventrals plain ; a dark numeral scale. The female has tbe I 
under parts whitish, the sides olivaceow, much mottled with darker; otherwise as in  the 
male. Length, 2 inches. Only the types known. 

This is tho most abundant darter 
in Spring Branch and in Shoal Creek. It is also commontin Indian Creek. Of 24 examples 
examined by  118 all are of the small brook form described astepectabile. The males were all 
extremely Ixilliant in life. The average length of the  24 specimens is 2t inches. 

Four specimens from Indian Creek, 2 to 34 inches- 
long. Common in Shoal Creek. 

33. Etheo&.oma caeruleum spectabile (Ageseix). Bainbozu Dmter .  

34. Cottus bairdi Girard. Blob; Ntllcr'e Thumb. 



23.-THE FISHES OF THE COLORADO BASIN, 

BY BARTON W. EVERMANN AND CLOUD. RUTTER. 

In this paper we have attempted to iudicate in succinct form our present knowl- 
edge of the geographic distribution of the fishes in the basin of the Colorado River 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, R narrow strip 
along the entire length of the western side of New Mexico, a large part of western 
polorado, 8 portion of southwestern Wyoming, nearly all of the eastern half of Utah 
and a narrow strip in the southwestern pmt, of tha,t Territory, and a small portion 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 our Western States. It has its rise in the Wind River Mountains. 
of' western Wyoming, near the headwaters of four other great rivers, the North Platte, 
the Big Horn, the Yellowstone, aud the Snake, and flows southward through Wyo- 
ming into Utah, ju s t  touching the northwest corner of Colorado. Until joined by the 
Grand River in Utah, in about latitude 400 20', it is known as the Green River, The 
area drained by the Green River is about 47,222 square miles. Near the middle 
of t h e  sonth line of Utah the Colorado passes into Arizona,, then, flowing westward 
through the Grand Canyon, rea8clies the Nevada line. After receiving the Rio 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-thirds of the boundary line 
between Arizona and Nemda, and all of that between Arizona and California. 

The following is a clas~ified list of the rivers and more important creeks of the 
Colorado Basin. Those in which collectiiig has been done are printed in italics: 

, 

Co2orado River : / 1 Colorado Rivev-Contiwed. 
Gila River. 

Santa Cruz River. 
Sun Pedro Raver. 

Salt River. 

Aqua Frio Creek. 

Raba,comari. River. 

wf t i t e  Mountain Creak. 

Cataract Creek. 
Little Colorado River. 

Snn Juau River. 
ZiKi Biuer. 

Rio de las Aniniae P e d i d a s .  
Minerd  Creek. 
Leifer Creek. 
Rio Florida. 
X i0  de lm Piedrue. 

Pagosa Sp4nge. 

Grrande River. 
Gun&on River. 
Unconq)nkgve River. 

Toniidi  Creek. 
Cimarron CTeek. 

Sweatwater Lakes. 
Trapper Lake. 
Eagle River. 
Roaring Pnrk. 

Little Snake River. 
Dncliesue River. 
San Rafael River. 
Dirty Devil River. 
Priae Riam,. 
Virgen River. 

473 
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The principal tributaries from the eitst are the Rio Gila (draining 68,623 square 
miles) and the Little Colorado or Colorado ChiquiQ (draining 29,265 square miles), in 
Arizona; the San Juan in New Mexico, Colorado, and Utah (draining 26,472 square 
miles); the Grand, White, and Pampa in Colorado, and the Big Sandy River 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 lieadw?ters of Green 
River are similar in character; while the tributaries from Utah, Nevada, California, 
and Arizona are from comparatively arid regions. During time of raius 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 unsuited to a large variety of iish life. 

While the headwaters of the Colorado are ordinarily clear and ]~ure, the lower 
Colorado is one of the muddiest rivers in America aud is unfit for any but mud-loving 
species. As already pointed out by Dr. Jordan,” the headwaters are well slipplied 
with trout, wcompanied by Agosia yarrowi and the blob (Cottus bairdi punctulatus). 

own appear four species of suckers (Xyrazichen cypho, X. uncompahgre, Catosto- 
innis, and Puntosteus delphiims), and ,with them the round-tail ( Gilasrobusta), 

the white salmon” (Ptyckocheilus Zucius), and Williamson’s whitefish ( Coregonzcs 
williamsoni). Still lower down are found the bony-tail (Qi ta  elegans) and other species 
of Oatostomus, while in the Arizona region and the other arid portions are found the 

culiar geiera Lepiciomedu, iMedu, and Plagopterus. 
Very little collecting has been done in the Colorado Basin, the following being 

1st of all the collections, or a t  least all those which have been reported upon and th 
ature of which is accessible to us: 
1. Three nominal species collected by Dr. S. W. Woodhouse, naturalist to C 
reaves’s expedition, 1852, These were described by Baird & Girard in 1883. 
2. Eighteen nominal species collected by the naturalists of the Pacific 

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 mere described by Baird & Girard, 
or Girard alone, in 1863-56. 

Thirteen nominal Rpecies obtained by Campbell Carrington, naturalist to the 
f IS70 nud 1871. These collections were studied and reported upon 
1871 and 1872. 
ven nominal species collected by the vgrious naturalists of the 

Wheele;. Survey (Cope, Yarrow, Henshaw, Newberry, Hlett, Rothrock, Rutter, Loew, 
Bischoff, and Birnie) in 1871-74. These are by far the most extensive 
which have as yet been made in this region, and formed the basis for the 
report by Cope & Yarrow in volume 6 of the Wheeler Iteports and for P 
valuable paper on the Plagopterine and the Ichthyology of Utah, in 1874. 

by Mr. Williiim N. Lockington in 1580. 

penter, U. 8. A. These were reported upon by Philip H. Kirsch in 1889. 

5 .  One species (Xyruuc7ben cypho) obtained at the mouth of the Gila, and describ 

6. Seven nominal species collected at Fort Thomas, A r k ,  by Lieut. W. L. Car- 

-- 
*Bull. U. S. Fish Commission, IX, 1889 (1891j, 22. 



ADO BASIN. 

lS89 by Dr. David 
Bradley M. Davis. ' Barlon W. Evermsun, Mr. B 

10. Collections have recently been made a t  Yuma and elsewhere in Arizon 

published the results. 
The fish fauna of the Colorado Basin is not rich in number of species, 

18 geuera, as follows: 
Catostomida., S species : Pnatosteus, 3 ; Oic.tostoiws, 3 ; Xyrauchen, 2. 

es a i d  species cons 
the student of geo 

Dr. Gilbert a,mong the fishe 

Lepidomeda vittata, the 
ado Basin, It is thus 
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BIBLIOGRAPHY O F  T H E  ICHTHYOLOGY O F  T H E  COLORADO BASIN. 
I 

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 publication and 
a brief summary of contents. I n  the tables of species we give the page upon which 
each species is mentioned, the name under which recorded, and our identification of 
each. Genera and species described as new are printed in italics. 

1848. ‘LIEUT. COL. W. H. EMORY. Notes of a military reconnoissance from Fort Leavenworth, in  
Missouri, to  San Diego, i n  California, including par t  of the Arkansas, Del Norte. and Gila 
Rivers. By Lieut. Col. W. H. Emory, made in 1846-47, with the advauced guard of the  
“Army of the West.” WllShiDgtOR: Wendell and Van Benthupen, Printers. 

This interesting volume, which was printed as Ex. Doc. No. 41, Thirteenth Oon- 
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. G2 and G3, and is adcompanied by a, full-page plate of the fish named Gila 
trout, which, of course, is Ptychocheilus lucius : 

A good road was subsequently found turning the spur and following the creek, until it debouchecl 
into the Gila, which mas only a mile distant. Some hundred yards before reaching this river the roar 
of its maters made us nnderstancl that we were to see something different from the Del Norte. Its 
section, where me struck it (see the map), 4,347 feet above the sea, mas 50 feet wick and an average 
of 2 feet, deep. Clear and swift it came bouncing from the great mountains which appeared to  the 
north abont 60 miles distaut. We crossed the river, its large round pebbles and swift current cbusing 
the mulesto tread mnrily. We followed its course, and encamped under a high range of symmetric- 
ally formed hills overhanging the river. Our camp resembled very much the ceuter of a yard of 
huge stacks. 

We heard the fish playing in the water, and soon those who were disengagedmere after them. At 
first it was supposed they mere the  mountain trout, but, being comparatively fresh from the hills of 
Maine, I soon saw the  difference. The shape, general appearancc, and the color are the same; at a 
little distance you will imagine the fish covered with delicate scales, but  on B oloser examination sou 
will find that  they are only the impression of scales. The meat is soft, something between the t rout  
and the catfish. but  more like the latter. 

1853a.,S. F. BAIRD A ~ D  CHARLES GIRARD. 

. 

1848. 

They are in  great abnndauce. 

Descriptions of some new Fishes from the River Zuni. 
<Proc. bc.  Nat. Sci. Phila., VI, 1853, 368, 369. 

In this short paper are described nud named the first species of fishes ever received 
from the Colorado Basin. Excepting the brief reference in Lieut. Dol. Emory’s recon- 
noissance, which we have quoted above, this is the first mentionof Colorado Basin 

specimens described were collected by Dr. S. W. Woodhouse while 
surgeon and naturalist to the expedition of Capt. Sitgreaves, for the 
f the Zufii River and its tributaries, Three species were described from 

this collection, viz: Gila robusta, Gila elegans, and Gila gracilis. The last of these is 
now regarded as a synonym of G, robusta. 
13538. SPENCER F. BAIRD AND CHARLES GIRARD. Fishes oolleoted by the expedition of Cap6.L. 

Sitgreaves, 148-152, with 3 plates, 1863. <Report of an Expedition down the ZnEi and 
Colorado Rivers, by Captain L. Sitgreaves, Corps Topographical Engineers, 1863. 

This paper was based upon the material upon which the same authors reported 
in the Proceedings of the Philadelphia Academy in 1553. This report, ho 
given more in detail and is accompanied by 3 plates containing very good 
of the 3 nominal species-Gzba robusta., Gila elegans, arid Gila gracilis. This 
tion left Zurli September 24, 1852, and reached Yumn November 30. 
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1853~. SPENCER F. BAIRD AND CHARLEE GIRARD. Descriptions of New Species of Fishes collected 
by Mr. John H. Clark, ou. the U. S. aud Mexican Boundary Survey, under Lt. Col. Jag. D. 
Graham. 

This is the first of the several papers based upon the collections made by the par- 
ties of the Mexiqan Boundary Survey proper. In it are mentioned 17 species, all of 
which are described as new. One of these (Ihndulus feaelEus=Zygonectes ?totatus) is 
desciibed from Prairie Mer Rouge, La,, and Russellville, Ky., 11 from Texas, arid 6 
from the Colorado Basin. 

GProc. Ac. Nat. Soi. Phila., VI, 1853,387-390. 

page. 

388 
888 
a88 

- Species asrecorded. Present identification. Pnge. Species asrecorded. Present identification. I -- 
Cntostomus Zatipiwnis .... Catoatomus latipinnis. 889 Cypriuodou s&aoularius.. . Cyprinodon macularius. 
Gila ernoryi .............. Gib elegans. 390 Hoternndria occidnttalis . . Heternndriaoccidentalis. 
Gila graham$ ............. Gila robusta. u I II I I I 

__. 

page. Specics ns recorded. Prescnt identification. . Pnge. Species as recorded. - 
27 Catostomus clarlcii.. ...... Catoatomus clarkii. 203. Tiarogn cobitis.. .......... 
28 Catostomus 2nsQnis ...... Catontomus insignis. 205 Gila robusta .............. 
28 Gila gibboaa .............. Lauciscus niger. 205 Gila elegms .............. 

1854. 8. F. BAIRD AND CHARLES 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 VanVliet, U. S. A. Second Part. <Proc. Ac. Nat. 
Sei. Phila., VII, 1854, 24-29. 

This is the second paper by Baird & Giraid upon the fishes o 
Boundary Survey. The list coutitius 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. 

Present idcntiflcatfon. 

Tiarcga cobitis. 
Gila robustn. 
Giln elegnna. 

1856. CHARLES GIRARD. Researches up011 the Cyprinoid Fishes inhabiting the fresh maters of tihe 
United States of America, meet of the Mississippi Valley, from specimens in Ibe 3 
of the Smithsouian Institution. 

This papsr mentions 18 species from the Colorado Basin, 9 of which are dewribed 
<Proc. Ac. Nat. Sci. Phila. 1856, 165-209. 

as new. 

Species as recorded. Present identification. ' I  
Gila gracilis .............. Gila robusta. 
Gila grahamii ............ Gila i%biista. 
Gila emorii ............... Gila elegnna. 
Tiroma interlnedla ....... Leuciscus intennedins. 
TiEoma ibbosn .......... Louciscus Iiigcr. 
Ptyohocfeiluiloa Zrcuius.. .... Ptvchocheilns 1 
Ptychocheilus vora2: ...... Gila robusta. 

IIZARD. Report upon the Fishes collected by the various Pacific Rai 
aud Survegs. Vol. X, port IV, 1400, with ni~merous plates. 

But little collectiug in the Colorado Basin was d 
the Pacific railroad surveys. 
All of these were collected in 

ords mention on1 
i River in 1852 b 

L. Sitgreaves. Specimens of one of the speoi 
in 1853 by Dr. A. L. Heermann, uuder Lie 
1884 by Arthur Schott, under Maj. Emory; uma in1855 b 

"Bio Mimbree, tributary of the Rio GiIn." But the Rio Mimbres is not a tributary of the Gila, but of Lake Guzmm, in 
Chihuahua, and these two species are not known to occur in the Colorado Basin. 
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Page. 

a7 
38 
39 
47 
47 
48 
49 
50 
60 ! 

Maj. S. H. Thomaa. This species was also collecked in 1854 by Mr. Eruefeld, under 
Lieut. E. Q. 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. 

1859a. CHARLES GIRARD. Ichthyology of 'the Boundary. <Report 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. Yol. 3, Washington, 
1858. Part on Ichthyolo,v, 1859,145, plates 1-40. 

* 

In  this final report upon the fishes collected by this survey Girnrd 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 
1856. Nothing new is added in the Mexican Boundary Report except plates contain- 
iog illustrations of all the species. 

Specica as recorded. Present idontiflcation. Species as recorded. Present identifioation. 

Minomns insi Le 61 Gila cleyns ~. . . .. . . . -. . -. Gila olegans. 
Minomusclar!? -1  01 Gila gra ami .__. . _. -. .. .. Gila robusta. 
Acomus latipinnis. 62 Gile oniorii . . . . . . . . . . . . -.. Gila Plegans. 
Argyrcus OscUluS.. 03 Tigomn intennedia . . . . . . . Leuoisous intormedia. 
Argyreus notabilis 64 Tigoma ibbosa.. __. . . . . . . Leucisons nigor. 
Agosia chrysogasto 65 Ptychoe%oilns luoius .. . -. Ptychooheilus luoius. 
Agosia metallica.. . 68 Cyprinodon macaularins.. . Cvprinodon maaulurios. 

kMeda fulgida . . . . . . 73 liirardinua occidentaliii.. . Hbtorandria occiidentalis. 
Tiaroga cobitis . . -. 

. 

- 
18595. CHARLXS GIRARD, 31. U. IchOhyological Notices, XLI-LIX. 

113-122. 
<Proo. Ao. Nat. Sci. Phila. 

e 119 of this paper Girard describes two female 
( = Heterandricl occidentalis) nined at Tucson, 
us other specim 

. CIIARLICS C. ABBOTT. Des 

This paper contains a description of #ila a&& (= Qila rqbusta), tho specimen8 
Ac. Nat. Sci. Phila. 1860, 473, 474. 

erroneously said to be from 6' Kansas." 

187L. E. D. COPE, A. M. Recent Reptiles and Fishes. Report ou 'the Reptiles and Fiehos obta 
by the Naturalists of the Expedition. . <Hayden's Report Geol. Surv. Wyoming for 

is report Prof. Cope records 13 species fxom the Colorado Basin, 5 of whic 
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D. COPE, A. M. On the Plogopterihm and the Ichlbyology of Utah. 

In  this paper 10 species are credited to the Colorado Basin. Seven of these are 

Rhinirhth 8 henshayii, 

Hybopflia tim anogensis.. 
Coratichthysgigutthtus.. 
Ccrntichthys ventricosrts.. 
Catostomus discobolus . . . 

var. 12 

described as new. 

jlage.1 Speci’es n8 rccorded. 1 Present identiftcntion. 
_L_ 

Rhinichthye cataractre 

Leuciscus lineatus. 

Agosie oscula. 
Cstostomus latipinnis. 

dnlcia. 
2 

3 
8 
4 
5 

Species a8 recorded. Prcsent identitication. I 

Plagoptelus urgentkmmw. Plagopterus argentissi- 5 

Meda fulgida .. .. . . ... . . .. Meda fulgida. 6 
Lepidomeda vittata. -. . . . . Lepidomedn vithta,. 8 
Le idomedajarrovii . ._ -. . Lepiiromeda.Jarrorli. 8 
Rhfnichthys henshmii, Rhinichtllye cataractre 10 

mua. 

Tar. 31. dulcis. 

1876. Prof. E. D. COPE ASD Dr. H. C. YARROW. Report upon the Collections o f  Fishes made in 
portions of Xevada, Utah, California, Colorado, New Mexico, and Arizona, during the year 
1871,1872; 1873, and 1874. <Zoology of the Wheeler Survey wost of the 100th meridian 
1875 (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 uo fewer than,27 
species to this basin. 

localities, but 4 of these were apparently erroneously so re fbed .  .’They are f3 
rizona,” M a  paiadora from “Pagosa, Colo.,” Gila gula from 

Fort Wingate, N. Mex.,” and Ptyckostomus congcstus fro 
montana (=Leziciscus l~ydrophlox) was probably from so 

In the body of the report 29 no a1 species are recorded from Colorado Ba 

ah Basin. Both Gila pandora and Gila gula are now regarded as being 
Leuciscus nigrescens, a Rio Grande species, and Cope & Yarrow% 

specimens probably came from that basin. Ptychostomus congestus (iHoxostonaa con- 
gcstum) i s  a‘ Texan species, atnd the 3 k$ecimens which Cope & Yarrow provisionally 
referred to this species may have come from some Texan locality. 

,atosteus bardus (Paiztosteus 

dited to Green River, 
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1880. WM. N. LOCKINGTOX. Description of a New Species of Catosto?i~ws (Catostonczis oypho) from 

The single specimen upon which this species was based was obtained from the 
Colorado River a t  the mouth of the GiltL by John B. Curry, esq., aud presented to the 
Museum of the California Academy of Sciences. 

1889. PHILIP H. KIRSCH. 

the Colorado River. <Proc. Be. Nat. 8ci. Phila. 1880, 237-240. 

Notes on a Collection of Fishes obtained in the Gila River at Fort 
<Proceedings of the United 

This is a report upon a collection of 7 species of fishes sent by Lieut. Carpenter 
The author describes one new species 

. Thomas, Arizonn, by Lieut. W. L. Carpenter, U. S. Army. 
States National Museum, XI, 1888 (1889), 555-558. 

to the Museum of the University of Indiana. 
(Cutostomus gila) and one new genus (Xyruuchen). 

I IPage.1 Species as recorded. I Present ~dcntiflcatlon. 1, Page., Species as recorded. I Present identification. I 
1-1 I ll-I 1 I 

1891. DAVID STARR JORDAN. Report of Explorations in Colorado and Utah during tho summer of 
<Bull. U. 5. 

During these explorations Dr. Jordan was assisted by Prof. karton W, Evermann, 
Mr. Bert Fesler, and Mr. Bradley M. Davis. Next to tho Wheeler Survey the collec- 
tioiis obtained by 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: 

1889, with an Account of the Fishes found in each River Basin examined. 
Fitih Commission, IX, 1889 (1891), 1-40, plates 1-5. 

Identification. Page. Idcntiflcation. 

I I  II I I 

I n  August, 1893, while on their may to Idaho, the present writers stopped one day 
at Green River: Wyo., where the Green River was 'eremined and a small collection 
of fishes made. The river was seined froin a point about 1s miles abovo the town 
dowii to below the railroad bridge. A t  that time (August 1) the stream averaged 
about 125 feet wide arid a t  least 3 feet deep; the current flowed about 1s feet par 
seccnd, and the temperature was about 700 at noon. The water was very green 
where deep; though clear, it, contains a good deal of alkali. The bottom of the 
channel is of gravel, shale, mud, and sand in different places. The shores are of 
adobe or sand and gravel where low, but of saudstone or shale where high. The left 
bank of the river above the town is of very high and picturesque cliffs end buttes of 
shale and sandstones of varied colors; aiid the deep side of the stream is a t  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 
paucity of species in this stream. 

Our notes on this colleetiori will be found under t h e  appropriate species in the 
following list, 



Nominnl speciea. 

Minomus debhinus .......... 
Minomus tardus. .  ................. 
Pantosteus jnrrovii.. ........ 

Do ...................... 
Pantosteus delphinus.. ...... 

Do ...................... 
...................... ..................... 

Do ...................... 
Do ...................... 

I I I I I 

Tho specimens secured do not iliffer mrlterially 
from thoso collected by Jordan gL Evermann in the Gunnison and Uncompahgre rivers in 1889. 

3. Pantosteus clarkii (Baird & Girard). 

This species we fonnd abundant in Green River. 

ominnl species Locnlity. Collector. Authority. 

Locnlity. Collector. 
- 

Probably a tributnry of Groon 

Zuiii River New Mexico.. ........ 
Tierrn Ardarilla, New Mexico ... 
Eagle Biver, Gypsum, 0010 ...... 
Gunuison River, Delta, Colo ..... 
Unoom ah c Rivcr Dolta Colo.. ...... do ..................... 

River. 
do ............................ 

& Davis. 

Rio de k s  %Iuimas Xkrdidds, Du- .... ..do ..................... 
Rio fiohda Durango Colo. ....... ran o Cola 

Green Rivdr, Green l h e r  ........ 

.................. ........................ John N. Clark .............. Bnird & Girard, 1854. ..................... do Girard, 1889, 
homas, Ariz ..... Lieut. W. L. Curpenter ...... Kirsch, 1889. I 

Carpenter, and described by Kirsch in 1889. 
F. C. B. 189431 



482 BULLETIN O F  THE UNITED STATES FISH COMMIDSION. 

Locality. Collector. Nominal species. 

Catostomue ikgnis ......... Rio San Pedro .................... John 18. Clark .............. 
Do. ........................... do ................................. 80 ..................... 

Catostomus insigne .......... Aah Creek Arizona.. ............ Dr. J. T. Rothrook. ......... 
Do.. .................... 

Catostomus insignis.. ...... Gila River, Et .  Thomas, Ariz.. ... Lieut. Carpenter.. .......... “New Mexho” ................... Dr. Oecar Loew.. ........... 

Authority. 

Baird & Girard, 1854. 
Girard, 1856 and 1859. 
Cope & Yarrow, 1876. 

Kirsch, 1888. 
DO. 

CYPRmIDE. (The Minnow Family.) 

The bulk of the species of the Colorado Basin belong to this family.” I 

9. Ptychocheilus lucius Girard. 

gans Baird & Girard. 

‘ Cyprinue carylo Linnaus. The Gerinun Uurp. Thie species was introduced from Europe into t h e  United S 
876 by tho Government, and eveu earlier by private indlvidunla. From the ponds it has escaped to  the  rivers 

found i n  many of the larger rivere, including tho Colorado. 

I I 

............ 

............ ....................... ..................... ...................... 

Nominal species. 

Catostonius wpho 

Xyrauchen cypho 
Do 
Do.. 
Do. 

- 
Locality. Collector. Authority. 

.............................. 
... ........... ... ..................... ............ ..................... Do. 

Colorado R i re r  a t  mouth of the 

Gila Eiver, Ft. Thomas, Ariz.. Lieut. Carpenter. Kirsch, 1889. 
Green .River, Blake City Utah Jordan Jordan, 1889. 
Gunnison River, Delta, bolo do 
Uncompahgro R., Dclta, Colo.. do i ......... ..................... Do. ‘ 

W. N. Locking-ton,1880. 
Gila River. 
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11. ails robusta Baird & Girard. 

Nominal epooios. 

is extremely vari- 
able. Compured with specilrieris from Salt River at Tempe, A r k ,  ours from Green River differ in the 
obviously smaller eye and the possibly wider union of the gill-membranes with t8he isthmus. If, on 
further investigation, a northarii form is found separable from the  southern, it will bear the name 
naowcc Cope. The following is t~ detailed description of the six examples taken by ut3 in Green River 
at Green River, Wyo., near the type locality of Gila iiacrea : 

Head, 34 to  4; depth, 48 to 4k ; eye, 3% to 4;  snout, 3& to 4; interorbital width, 2%; D. 9 or 10; A.. 
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-14. Leuciscus intermedius (Girard). Types taken i n  thc Itio Snn Pcdro, tributary of Rio Gila, by  

15. Leuciscus niger (Cope). 
John H. Clark, and described as Tigoma istermedia by Girard in 1866 and 1859. 

Nominal species. 

Gilagibbosa. ................. 

Do. .. .: ................. 
Gila nigra ................... 

Do.. .................... 

. .  Tigoma gibbosa ............. 

Locality. Collector. ' Authority. 

Rlo Santa Cruz, tr ibutary of Rio John H. Clark.. ............ Band & Girard, 1834. 

Tucson. Sonora, Ariz ............. Heermann & Clark ......... Girard 1856 1859. 
Rio Santa Crnz, t r ibutary of Kio John H. Clark. .  ............ Girard: 1850: 

Ash Creek. Arizona .............. Dr. Rothrock ............... Cog0 & Yarrow, 1876. 

Gila. 

Gila. 

San Carlos, Arizona .............. H. W. Henshaw.. .......... Do. 

- 
Xominal spociea. Locality. 

Colortulo Chiquito 
Camp Apache, Arizona. 

.... .......... 1- 
Rhinichthys henshavii var. II.. 
Rhinichthys beushavii: var. III.. ... 
-~ 

I I I I I 

Collector. I Authority. 

I---- ........ .......... E. W. Henshaw ................. Copc, 1874. 
do Do. 

'20. Agosia yarrowi Jordan & Evermann. 

Nominal spceica. Locality. Collector. Authority. 

Our collection from Green River, Wxomiug, contains 57 specimens, which we provisiondly refer 
to this species. They show some differences, however, aud m i y  prove t o  be an undescribed species. 
T h e  following is a desoription of these specimens: Head, 4; depth, 49.; eye, 5 ;  snout, 2%; interorbital 
width, 3+. D. I, 8; A. I, 7; scales, 13-73-10, about 30 beforc the dorsal. Body rather slender, com- 
pressed; head long, snout long; mouth iuforior, horizontal; barbel present ; opercle rather abort and' 
avenly rounded. Caudal peduncle long, compressed, and rather deep. Scales larger than in A .  gar- 
r o d ,  much reduced in size on back on anterior par t  of body; lateral line complcte, nearly straight. 

Argyreus OLfCUZUS. ........... 
Cera t ich thp  uentricosus.. ... 
Apocope oscula. ............. 

Do.. .................... 
Do ...................... 

Apocope veptricosus ......... 
Do. ..................... 

Arpyreu8 nolabilie ........... 
Babacomari, tr ibutary of Rio San John R. Clnrk .............. Girard, 1850,1859. 

Pedro, tr ibutary of Rio Gila. 
Rio Santa Cruz ......................... do ..................... Do. 
From Arizona .................................................. Cope 1874. 
Camp Apacho, Arizona. .......... H. W. Henshnw.. ........... Cop: & Yarrow, 1876. 
Ziifii River ........................ G. M. Koasby ............... Do. 
Pagosa, Colorado Yarrow & Allon. Do. 
From Arizona .................................................. Do. 
From New Mcxioo.. ............................................ DO. 

................. ........... 

Nominal species. 

Agosia yarrowi.. ............ 
............... ............... ............... ............... 

DO ...................... 
DO. ..................... 
Do.. .................... 
Do ...................... 
Do. ..................... 

Locality. Collector. Authority. 

Tomiehi Crock, Colo. ............. Jordan, Evermann, Fesler Jordan, 1889. 

Gunnison River, Gunnison ............. do ..................... 
Gunnison Rivor Delta, Colo ............ do ..................... 
Uncom ahprc diver Delta ............. do ..................... 
Grcon l!irer, Blake dity, Utah.. .. Dr. J ordan.. ................ 
Eagle River, Gypsum, %olo. ...... Evermnnn & Davis.. ....... DO. 
Rio de la8 Anima8 Perdidas, Du- Jordan, Erormann, Fcsler DO. 

Rio Florida Duranpo Colo. ........... .do ..................... Do. 
Leiter Creek Durnn b Golo ........... do ..................... DO. 

& Davis. 
Do. 
DO. 
Do. 
Do. 

rango, Colo. & Davis. 

Green ltiver,'Green giber, Wyo.. Evermann & Ruttor.. ...... Evermann & Rutter, 
1895. 
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Fine moderate, the  height of the ddrsal l& in  head, the free edge somewhat concave; origin of 

dorsal fin behind ventrals, midway between base of middle caudal rays and nostril; ann1 fin falcate, 
its anterior rays equal to longest dorsal rays;, pectorals rather short, I+ i n  head, not reaching ventrals; 
ventrals short, barely reaching front of anal fin; caudal fin widely forked. Color in alcohol, olivaceous 
above, with darker marbling and small dark spots scattered irregiilnrly over back and sides, few of 
which are, however, founa below lateral line; under parts pale straw-color or silvery; fins all plain. 
The numerous specimens s l~ow but little variation froin the above description, except in  the squama- 
tion; the number of scales in the lateral line varies from 70 to  76. Occasionally thoro are 9 dorsal 
rap; eye, 44 to  5 ;  depth, 45 to 4+; llead, 4 to  4). From spccimens of Agoeia garrowi, from Guunison, 
Colo., these differ in having larger scales (16-74 to  80-13 in yamarci), deeper and more compressed candd 
peduncle, and narrower head. 

This species was f o m d  to be qiiite abundant at Green River. It seemed to go in  schools and 
to  be found in the current, where they were feeding upon l ~ h e  gravelly bottom. At some hauls of the 
seine none at a11 would be takcn, wliile at others considerable numbers would be secured. 
21. Agosia couesii (Yarrow). Typos from near Camp Apache, Arizona, described i s  Apooope couesi 

22. Agosia chrysogaster Girard. 
by Yarrow in 1876, and recorded by Cope & Yarrow, 1876. 

Xominul apecies. Locality. 

AgOsiu chryeogaster.. ........ Rio Snnta Cruz ................... 
Agosia metallma ............. HIo Sun Pedro, tributary of Rio 

Hyborhynchus siderius.. ... Cnmp Lowell, Arizona ........... Gila. 

Collector. Authority. 

John E. Clark .............. Girard, 1856. 1859. 

Jas. M. Rutter .............. Cop0 & Purrow, 1876. 

...... .................... do Do. 

Nomiunl spccios. Locality. 

Meda fidgida. ................ Rio San Pedro, tributary of Rio 
Gila. 

Do. ........................... do ........................... 
Do ............................ do ................................. 

I I I I 

Authority. Collector. 

John H. Clurk. ............. G i d ,  1850,1858. 

Sarrow & Hensbow ........ Cope 1874. 
do ..................... Cope'& Yarrow, 1876. 

Nominal species. 

Sulmo (Sular) virgin& ..... 
Do.. ..................... 

Sulmo glewitiauo ............ 
Do.. ................... 

Salmo mykiss pleuriticus .... 
Do. ...................... 
Do.. ..................... 
Do.. ..................... 
Do.. ..................... 
Do ....................... 

t 

Locality. 

Neur Bt. Bridger, Wyo ........... 
Henry Pork of Green River ...... 
Head waters of Green River ...... 
White River, Aria. ............... 
White Yountnins, AriE... ........ 
Pagosa, Colo ...................... 
Trnpper Lake, Colorado .......... 
Eagle River, Qvpsum, Colorado.. . 
Cnnon Creek, dlcnmood Springs, 

swootwater Lake,Bagle Co., Colo. ...... 
Crl~nniHon Itivcr, GunniRon, Colo.. ..... .do.. .................... 
Rio Flonda, Durngo, Celo ............. do ..................... 

COlO.  ..................... 



Locality. Collector. 

Heterandria occidentalis.. ... Rio Santa Cruz ................... john 8. Clark ............ 
Girardiniis occidgntalis. ........... do ... .:. ........................... do ................... 

Nominal species. 

. Dr. Heermann ......... ....................... ........................... Do Tucson LArthur  Schott. ........ 1 
Girnrdinus sonoriensis.. ..... Camp Lowell, Ariz ................ W. Henshaw-b.. ....... 

Authority. -1 B d r d  C Girartl, 1858 a. 
Girard, 1858 a. 
Girmd3 ’’ 
Cope & Ynrrow, 1876. 

Nominal species. 

Uranidea punotulata. ........ 
Potrtmooottw punctulatns. .. 
Uranides vheeleri ........... 
Cottus bairdi punctulatua ... 

Do.. .................... 
Do. ..................... 
Do ...................... 
Do.. .................... 
Do ...................... 
Do ...................... 
Do ...................... 

Locality. Collector. 

H e d w a t e r s  of Green River. ...... Hayden oolloctions ......... 
Between Bridger Pass and Fort .............................. 
Rio San Juan, Pagosa, 0010.. ..... 
Eagle l t iver  G sum, Colo ....... 
Roaring Fork, 8 e n w o o d  Springs, 

Gunnison River Gunnibon Colo. ...... do ..................... 

Leitner Creek, Dqrango Colo.. ........ .do ..................... 
Rio 
Greeu R&r, Green River, WJ’o.. 

Bridger. 

Colo. 

Gunnison River‘ Delta, Colb ............ do ..................... 
Rio Florida. ... .’. ....................... do ..................... 

de la8 Anima8 Perdidas, ...... do ..................... 
Duranpo Colo. 



I N D E X .  
.- 

Pane . 
Apliredodorus sayanus .......................... 
Aploclinotus punniena ...................... 83.86.198. 332 
Apooope couesii ..................................... 479 

bott. Charle. C ................................... 478 
thurus ccardeus ............................... 220 

hepatus ..................... 
ipenseriam .......................... 
ipenser medirostris ................ 

rubicundus ................. 
sturio .................................... 107 
trnusmoutanus ....................... 188,276, ?b2 

oomus latipinnis .............................. 477.418, 481 
oris gryllus orepitans ............................. 41 
erocheilua nlutaeeus ........................... 108,180, 190 

Bluidohthye marinus .............. 

....................... 111, 193 
.............................. 111 .............................. 477,418, 485 

....................... 111,141,142, 180, 101 
inptonii ........................... 191 
............................... 477,479, 484 

umatilla ..................................... 192 
bacore ............................................ 287 
bula vulpes ........................................ 211 
epidosaurus borealis ............................. 

......... 288 

opaeum ......................... 

......................... 

ellata ......................... 220 

,45,46,53,54,78, 330 ........... 217 
............... 288 

oseuh ..................................... 470 484 
............................... 47 
a River Salmon fishing.. ..... ............................. 

......................... 

in ........................ 
.......................... 

Atkina, C . G ......................... 

............ 
........... 21 

............ 

....... 316 
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salmoides) ................... 39.40.79. 83. 85 
Artificial Food for ...................... 303 
i n  Finland ............................. 27. 23 

Blackford. E . G ...................................... 98 
Black River. Arkausas .............................. 74 
Blanchard R i re r  .................................... 826 
Blatch1ey.W . S ...................................... 315 
Blue Babe Creek .................................... 34 
Bluebaok Salmon ............................... 242.2GO. 273 
Blnebacks. periodicity of run ....................... 273 
Bluefish ............................................. 215 
Blue Lake ........................................... 33 
Blue River .......................................... 33. 1x5 
Bodianus cruentatus ................................ 216 

fulvus .................................... 216 
BoiseRiver .......................................... 179 
Bonito .......................................... 214.284,287 
Box Canyon ......................................... 181 

Breroortia tyrauuuo ................................ 211 
Brim ................................................ 218 
Brnnean River ...................................... 178 
Bufo columbieusis ................................... 207 

lentiginosus ................................... 41 
Bullfrog ............................................. 280 
Burda. Victor ....................................... 306 
Burnett. P . B ........................................ 133 
calamus nrctifrons .................................. 218 

bnjonado ................................... 218 
calamus .................................... 218 
penna ...................................... 218 
proridens .................................. 218 

CalicoBass .......................................... 38. 40 
California F ish  Commission .................... 223.220. 232 

Black Bass (See also Micropterus dolomieu and It . 

Boyden Lake ........................................ 45 

Oyster .................................... 285 
Salmon Industry ......................... 232-236 
Sturgeon Indus t ry  ....................... 275-257 

Camilloni. G ........................................ 223 
postoma anomalum .... 36.70.82.84.86.88.04.136.328. 470 

ornatum .............................. 57.01 
anada. investigations by Prof . C . H . Eigeumann .... 103-105 

Caucer magister ..................................... 285 
97 

bartholomai ................................ 214 
chryaos ..................................... 214 
criuitns ..................................... 21 4 

........................... 214 

........................... 214 
............................... 288 ............ ......................... 36.194. 282 

cial Food for .............. 304 
Carpenter. W . L ................................. 474.480. 481 
Carpiodcs velifer ......................... 30.81.107.135. 328 
Carrington. Campbell- .----  ......................... 477 
Catfish .............................................. 282 
Cathaucrr Lake  and River ........................... 50. 54 
Catoetomidre ........................................ 123 
Catostomus nrdens .............................. 174.175. 190 

Cape Anu  Advertiser cited ......................... 

catoatomus ......................... 107.178. 189 
clarki ........................... 477.478.480. 481 
eommersoni ............................. io8 
cypho .................................. 480. 482 
discobolus .............................. 479 
gila ..................................... 480. 481 
griseus ................................. 108. 481 
insignis .................... 477.478.479.480. 482 

Page . 
Catostomus latipinnis ............... 474.477.478.479.480. 481 

macrocheilus ........................... 108.190 
n i p c a n s  ............ 36.70.81.81.80.136.328. 470 
occidentalis ............................. 1:9 
plebeius ................................ 477 
pocatello ................................ 177. 188 
teres .................................... 16.36. 

44. 45.46.50.51.52. 53.54.80.135.328. 470 
Catulus utar ........................................ 288 
Caulrilntilus princcps ............................... 288 
Cnriar ............................................... 406 . 
Cebedichthys inannoratus .......................... 288 
Ccdnr Lakc ...................................... 34.320. 321 
Centrarchidoc ....................................... 125 
Centrarchns mncroptrrus ....................... : ... 82 
Centropomus undecimnlis ........................... 215 
Centropristis str iatus ............................... 215 

squamilentus .......................... 478. 479 
ventricosus ........................... 470. 484 

Clmbot.Xarlen. M.. on Fish.cultura1 Operations .... 300311 
Chadron River ...................................... 83 
Chocuobryttus gu~osus ......................... 38,40.85,330 
Chretodipterns faber ................................ 219 
Channel Cnt6sh. Artificial Food for ................. 304 
Characodou rnriatus ................................ 62 
Chazari . E ....................................... 300.302. 204 
Chelonia virgat :nta. .................................... 286 
Chelopus gut ta tus  ................................... 41 

Chelyclra serpentinn ................................ 41 
Cheney. A . h'.__.__. ........................... 95.98. 301. 305 
Cliilomycterus scharpfi ............................. 221 
Chinook salmon ......................... 242.245.288. 233. 287 
Chiroetoma jordnni .................................. 62. 64 
Chrosomus erythrogaster .................. 16.30.76.328. 470 

City of Mexico ...................................... 63 
Clackamas and Willamette rivers. Salmon in ....... 244. 245 

. .  

Ceratiehthys bigutlntus ............................. 479 

marmoratus ............................... 281. 280 

Chrysemys marginatn ............................... 
Chnn.Petersen Intermediate Tow N e t  .............. 

Clark. F . N ......................................... 289. 301 
Clark. J o h n H  ................................... .474.477. 480 
Clam ................................................ 285 
Clearwater River .................................... 179 
Cleat- Lake. California. Fishes inhabiting ........... 130. 140 
Clinus cvidea ........................................ 288 

Clupea restivalis ................................ 18.48.50. 54 
chqsochloris ............................... 78.82. 85 
harengus .................................... 18 
pseudohareupus ............................. 64 
pseudol~ispanica ............................. 17 
sngnx ........................................ 221. 282 
sapidissima .................................. 54. W& 

Cnemidophorus tigris ............................... 207 
Coast Line of Middle Atlantic States ............... 341 
Cwur d'Alene Lake ................................. 184 
Colorado Basin. Fishes of ........................... 473-488 

Streams of ........................ 473 
Colorado Chiquito ................................... 474 
Colorado River ...................................... 473 
Columbiau Exposltion. ~YsLescollccted in  Florida for 209-221 
Columbia River:  

164 

165 
237 

Cliola vigilax ........................................ 76. 136 

Artificial Propagation of Salmon ............... 
Fish ing .pcunds  for Salmon .................... 161 
Fishing Season for Salmon ...................... 
Salmon Fishery in 1803 ......................... 



Columbia River-Con tinued . 
Salmon Fishery. reoommrndatiuns concerning ... 

ISDEX . 

Salmon Induat ry  ................................ 230-275 
Statistics of Number and Wcight  of Salmon ... 100 

Investigationa'by Gilbert 6: Erermnnn ......... .10 0.207 
List  of Streams examined ....................... 171 
Salmon Fiaherios of ............................. 153-108 

lumbia River Sturgeon Indus t ry  ................. 277-270 
ColumbiatranQnioutnna ..................... 100,116,180, 201 
Common and Srientiflc Nnmos of the  Important 

Common names of Coregonus prognntbus ........... 
Cope, E . D ...................................... 122,478, 470 
Coregonus nrtedi .................................. 1,3,5, 330 

clupciformis ............................ 1,13, 330 

exiguus .................................. 205 
hoyi ..................................... 1,3.5,7 
Lcnuiaotti ............................... 23 
labradoricus ............................. 1,51, 54 
laurottre ................................. 5 
Inoidus .................................. 5, 24 
nigripinnia .............................. 1 
ogmeriformiR ............................. 1,2, 3 
prognathiis ............................. 1,4, 0-13 

teralis ........................... 1 
................................. 1 

oni ..... 101,100,115,174,185,198,203,206, 
474,475,478,470, 480 

in breeding color8 ........... 205, 208 
200 
141 

Columbia River Basin : 

. F shes of tho Middle Atlantic State8 .............. 344-340 
8 

274 Condition of Wnter  as Affcotmg Catch of Salmon .. 

sisco ............................... 37 

coultcri .................................. 105, 115 

Coriza femornta, a Food for Trout .................. 
CoiTal do Piedra Creek ............................. 
Coryphroun hippuros ................................ 21 5 
Cottidm ............................................. 123 ..................................... 201 

............................ 30,80,87,33', 472 

........... 203 
natus ....................... 

onyohus ........................... 

punotulntus ................................. 202 
rhotheus .................................... 118, 202 

................................... 57 
is .................................. 17, 111 

..................................... 17, 104 
e m  ................................. 10 
i lentus ......................... 478,479, 486 
.................................... 186 

Cox, Ulyases 0 ...................................... 56 
Crab ................................................ 285 
C r a b p o k i n g  Indus t ry  of Virginia ................. 440 
Craugou franoisoornm 280 
Crawilah .................................... 280,285,287, 932 
Crawford, Jamos .................................... 250 

Crotalus luoifer ..................................... 207 
Crotaphytus wisleeenii ............................. 200 
Cqstaoeans,  minute, Artificial Propngntion ....... 300-300 
curry, John E ....................................... d80 
Cyoleptus elongatus ................................. 70 

............................... 

Croaker ............................................. 210 
CrookedLnke ....................................... 40 

Page . 
167-168 

Cgnoscion nebulosus ................................ 
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219 
nothum .................................. 210 

Cyprinid= .......................................... 123 
Cyprinodon elegnns ................................. 50 

eximius ................................. 60 
macularius .......................... 477,478, 488 

Cyprinodontidre ..................................... 124 
Cyprinoid Hybrids, two fertile ...................... 29, 30 
Cyprinus oarpio ...................... 30,140.104,282,328,462 

oorinceus ........................... 80, 328 
spcouiaris .......................... 36 

Dasyntis oontrura ................................... 210 
aabina ................................... 
sayi ..................................... 

Davis, Bradley M .................................. 
Dawes, C . M ......................................... 477 
Delaware Fisheries ................................. 390-4013 

Sturgeon nnd Shnd Trade ................. 400 
Dennett, William ................................... 08 
Dennys River ....................................... 47 
Des Chutes River ................................... 186 
Desprh, M ......................................... 202 
Destruction of Salinbn in Headwatora ............... 270 

Dionda melanops .................................... 60 
Dipleotrum formosum ............................... 215 
Diplodua holbrooki ................................. 218 
Distribution of Fislios in Munniee River Basin .. ~ ~. 334-337 

11D 
Ditromn laterale .................................... 288 
Dog snlmou utilized ................................. 238 
Dorosoma cepodiaunm .................. 
Drum ................................... 
Duohesne River. ........................ 
Enrll, R . Edward ........................ 
Eopeuois nailcrates ..................... 
Edwards, Vinal B ....................... 
Eel ...................................... 
Eo1 River Basin, Explorations in ........ 
Eigeumnnn,C.H .................................... 55 

Speoied collected in Westorn Cnnndn . 

Explorations i n  Western Canadn, 
audNorthweatorn United States . 101- 

Elk River, Missouri ................................ 
Ellaley, M . G .................................... 
Elops saurus .................................... 

Enophrys bison .......................... 
Epinepbelus adsoensionis .... 

Emory, W.H. ............................... 
Entosphenue tririentntus ........... 

....... 216 oatus ........... 
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