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10.—A REVIEW OF THE HISTORY AND RESULTS OF THE ATTEMPTS TO
ACCLIMATIZE FISHE AND OTHER WATER ANIMALS
IN THE PACIFIC STATES.

Acctunansatiog o Fan oo

Pawrhie St 7, ta

.. e 144
PLate 73 &

By HUGH M. SMITH, M. D.

PREFATORY REMARKS.

Few subjects connected with the utilization of our natural resources present
greater interest than the possibilities for the successful transfer of useful animals from
one section of the country to another and their acelimatization in new regions.. The
benefits that may acerue to & community or section through the introduction of new
resources are various, and there are few parts of the country in which valuable
non-indigenous animals are not now found.

1u the case of water animals, the benetits of successful acclimatization are doubt-
less proportionally greater than with any other class, owing to the little atteution they
require after introduction, their extraordinary fertility as compared with land aniwals,
and the slight labor and expense incident to their utilization. At the same time, it
is apparent that the difficulties in the way of intreduction of fish, mollusks, ete., are
greater than with other animals; the drawbacks in the mere transportation are often

- very serious, especially when long journeys are to be made; while the uncertainties
attending the deposition of the animals, the determination of the general resulits, and
the ganging of the economit effects ure much greater.

Among other influences militating aguainst the successful introductiou of fishes
aud other aguatic animals into new areas, in addition to those incident to their trans-
portation, are the following: (1) Unsuitable water temperature; (2) unsuitdble food;
(3) unfaverable topographical condition of the bottomn; (4) wbseunce ot suitable rivers
for unadromous fish; (5) enemies and fatalities acting on u relatively small number
of individuals.

The results attending the experimental introduction of aquatic food animals into
the waters ot thie Pacific States must be regarded among the foremost achievements in
fish-culture. The striking illustrations here presented of the influence of man over the
supply of free swimming anadromous fishes, to say nothing of his ability to affect the
abundance of non-migratory species, are of great economic and scientific interest.

Aside from the direct economie results which have followed the iutroduction of
east-coast fishes into the waters of the Pacific States, a very important basis has been
furnished for judging of the general effects of artificial methods in regions where the
ohject of fish-cultural eperagions hius been to maintain and increase the sbundance of

native specics. Attention was first drawn to this phase of the subject in an article
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contributed by the writer to the issue of Secicnee for Aungust 18, 1893, in which the
following paragraph appears:

Of scarcely less consequence than the actual vesults of shad introduction ou the west coast
is the important bearing which the success of the experiment must huve in determiniug the outcome
of artificial propagation in regions in which it is not possible to distingaish with satisfactory
acenracy the natural from the artificial conditions. It these fur-reaching, and no doubt permanent,
results attend the plaunting, on fow occasions, of small vamibers of fry in witers to which the fish are
wot indigenons, is it not permissible to assnme that wneh more striking consequences must follow the
planting of enormous quantities of fry, yoar after year, in native waters? There i no reasonable
doubt that the perpetuation of the extensive shad fisheries in most ot the rivers of the Atlantic
Coast has been uceomplished entirely by artificial propagation. On no other sapposition can the
waintenance and increase of the supply he aceounted for,

The zealoas efforts of the fish commissioners of Californin to increase the quantity
and variety of food and game tishes of the State deserve special recognition.  For
more than twenty-five years the energies of the commission have been almost
constantly directed to the acelimatization of desivable fishes inhabiting the waters of
the Bastern States. Their remarkable success when acting on their own behalf and
In conjunction with the New York Fish Commission and the United States Iish Cons.
mission entitles them to the great credit and praise which they have received both
from the inhabitants of California and from the people of other States and foreign
countries. The other States of this section hiave also exhibited great interest in the
improvement of their fish supply through the acclimatization of eastern species.

Mention should be made of the eflicient services rendered to fish-culture by Mr.
Livingston Stone in successfully taking fishes across the continent ot a time when fish
trausportation was un undeveloped art and when the difficulties encountered would
have discouraged one less enthusiastically interested and less competently informed
on the general subject. To Mr. Stone more than to any other person is the direct
credit duc for the introduction of most of those fishes which have since attained
economic prominence.

In this report [ have considerad wl those species not already indigenous which
have been introduced, or the introduction of which has b&en attempted, in California,
Oregon, Wushington, Klalo, and Nevada. ldaho has been included in the dis-
cnssions because all 1ts water-courses are practically tributaries of the Columbia
River, and fisht planted in that stream might find their way into the State, while
plants in the open waters of Idaho might produce results in Oregon aud Washington.
The proximity to Californin of the Nevada lakes and rivers in which new fishes have
been planted, and the similarity of the fishery interests of the contignous parts of
the two States, have appeared to warrant the inclusion of Nevada in the list. In
the case of a few species having special interest, reference to their acelimstization in
Utah has been made.

An interesting chapter might be prepared treating of the experimental intro-
duction of native western fishes into new waters of the region—us, for instance, the
acclimatization of the chinook salmon and rainbow trout iu landlocked Nevada waters
and the successtul transplanting of the Sacramento pereh (Archoplites interruptus) in
Nevada—Dbut this subject is foreign to the scope of the present paper.

1t is intended in this paper to recount the history of the introduction of each
aquatic species; to record the general results of the experiments; to state what is
kunown of the habits of the animals 1n their new environment; and to give an account
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and of the fisheries prosecuted. To fuﬁilit:mw
the identitication of the fish, especially on their appearance‘lu new lo\talltu‘z;;ils gil:)\“:;rn
tions of the principal species are included. fl‘he rep(.n-ts of State fis ?:he \;rimrvs
have been freely quoted, either as general information or to bear ou
tements regarding the different species. ) . y o
sta The ilnpo%tullce‘:)f this subject and the absence of any specm.l. paper d.e‘jh1V\lg|;i(:rl\(;it
its various aspects make it proper to give to the ma,tterfthe deta;leihléos:lc}; (:L ich ¥
i i { i age hile the printed references to ject
eives in the following pages. W . ¢ ne :
:)tz:an numerous, there are many prominent phases which 1~|.ue not‘been ;ne‘xl\;\:)czeto ;
and the full extent ot the industry which has been established zwfd.t i::on;:gtes o o
'the acclimatization ex—eriments is unknown eveu to the people o e
concerned. ‘
The following fish and other aquatic
considered in the order given:

of the economic importance attained

animals receive specia! mention and will be

(19) The Crappy or Buchelor ( Pomoxis annalaris). ¢ Yo
) ‘ (20) The Strawberry Bass or Calico Bass ( Pomona
logus). :
i 1 oides).
i Fhite Cattish (Ameiurus catus). 3?’2 ) apar ‘ ) ian, ’
(2) ;‘;e;‘ tted Cathish (Jetalurus punclalns)}yﬂ (21) The Rock Baas {mbloplites ru.pu rlu)ulu:[:"!) il
3) o © 'pu Cyprinns carpio). 393 ! (22) The Warmouth Bass (Chanobrylius g : a.l_ ot
2;; ';‘:e EIJ‘::EI\( (‘:';"inca tiu‘ca) 4oz | (23) The Blue-gill or Blue HBream (Lepomis p
e s . e
5) Joldfi Carassi ratus). 0 lidus). - ) c.r(”
(6) The Goliiish (Carassius auratus). 03 | T, b (Lepomis et
T f ii a (Chanos cyprinella). (24) e Gr ’
g; ’H:e ;;:;ﬁ(“(;?“i“‘" :ai;idi‘::im;il.p ‘ (45) The Large-mouth Black Basy ( Micropterua lf-‘n_
e

(1) 'The Bullhead or Horned Pout ( Ameiurus nebu-

el davei- | salmoides). i
(#) The Col;xmlt;lig\vhxt.ehsh (Coregonus clupei i (26) The Swall-mouth Black Boes (AMicropterus gy
Jormir). dolomien).
(10) The Atlantic Salmon (Salmo salar). 431 o 'l‘l:; Yellow Derch or Ringed Perch (Perca

(11) The Landlocked Salmon (Salmo salar sebago).
(12) The Yon Behr or European Brown Trout

(Saimo fario). 433

avescens). ) ]
(28) Tl{le Wall-eyed Pikeor Pike Perch (Stizoatedion

s J : b~ itreum). ) N
(13) The ]..och Leven ‘Tront (Salmo trulta leren ) 'n: s“ip)ed iomm o oekfish (Kooaus linsatu). Lfﬁ
N 1 (30) ‘The White Basa (loccus chrysops).

(14) The Lske Trout or Mackinaw Trout (Salve-
linus namaycush ). o

(15) The Brook Trout (Salvelinus jon{mallu)."}"

(16) The Muskellunge (Lucius maaqu:!wnyy).‘fg7

(17) The Pike or V'ickerel (Lucius ?ucma). +3%

(18) The Eel (Anguilla chryay;za). Wy

31) ‘The Tautog (Tuntuga onitia)j ) .
E:sz; The Ameri:uu L.obster ( Homaruf a.merlcan;a&. #‘5'7
(33) The Eastern Oyster (Ustrea virginica). v/

(34) The Soft Clom (Mya arenaria). w67

qunfbnr_jéﬂ(/c 71””&9/4 4 7/

i i ay d nue
This paper is based chietly on inquiries wmade by t,ije }vrlte; ;{:ﬁl\ll;:{i ;?,dsg :m s,
B y an inspecti f the economic fisheries o ae 8.
1894, in the eourse of an iuspection o e tatos Commis.
i i i 1 arshall M¢Donald, the Unite :
Acting under instructions from Hon. Mars @ Ml ‘ . e
sionerbof Fislh and Fisheries; special attention was given to th()bte t;s:;;z ﬁ::(re(;; hor
aquatic animals which had been artificindly int;roduee:d 13tf(‘) the ;\E ez R Alexandor,
informati as btained from Mr. A. B.
Much valuable information has also been o ed from Wr e o,
: tross, who was detailed in 1893 for an investigaf
- ishery expert on the steamer Albatross, w : : ‘ ' o
of thiﬁ subject, and submitted a report embodying lns. ob.xerv?tlonsb '0“131;2;1’ s;xl':[me
bass, and cattish in the vicinity of San Fr:mci—sco and in the (/olglll ia .
following chapters Mr. Alexander’s report has'been freely qunt'e . e containes
Use has also been made of the information ou the ‘foreg“nng s‘.eisl 0 m‘mi“iou
the reports of Mr. Y. A. Wileox, field agent of the United States Fish Co siou,

1 in
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who has twice made a canvass of the tisheries of the entire Pacific Coast under very
favorable circumstances.

in 1895, Mr. William Barnuny, of the United States Fish Commission, visited
parts of ldaho, Utuk, Oregon, and Washington, and obtained information regarding
non-indigenous fishes of those States that has been incorporated in this article.

The writer desires to express special obligations to Mr. Jokn P. Babeock, chief
deputy of the California Fish Commission, for numerons courtesies which have con-
tributed to the completeness and accuracy of tlus paper. Mr. Arthur G. Fletcher,
of the same commission, has also furnished a number of interesting notes. ;

Moessrs. Habeock and Fletcher, cooperating with the writer, were able to secure
aceurate figures showing the monthly receipts of shad, striped bass, carp, and catfish
in 1893 and 1894, which information is given elsewhere,

To the following fish-dealers of San Francisco acknowledgment is due for their
kindness in according tree aceess to their books, from which an accurate statement
of the extent of the trade in the species under discussion could alone be obtained:
American Union Pish Company, J. L Kessing, A. Paladini, Piouecr Fish Company,
G. Camilloni, 8. Tarantino, B. Caito, and P. Gusmani.

The following-named gentlemen have courteously responded to inquiries and
supplied useful data: Hon. George 1. Myers, Portlamd, Oreg.; Mr. James Crawford,
fish commissioner, Vancouver, Wash.; Mr. I'. C. Reed, ex-fish eommissioner, Astoria,
Oreg.; Mr. Charles I". Lauer, The Dalles, Oreg.; Mr, George T. Mills, fish commnis-
gioner, Carson City, Nev.; Mr. W. H. Ridenbaugh, Boise, ldaho.

THE CATFISH.
INTRODUCTION 1O PACIFIC STATES, AND RENULTS.

At least three species of eatfish—the white catfish (Ameiurus catus), the yellow
catfish or bullhead (Ameiurus nebulosus), and the spotted cutfish (Jotalurus pune
tatus)—inhabiting parts of tha United States east of the Rocky Mountains have been
transferred to the Dacific States. Catlish were taken to California in 1874 by Mr.
Livingston Stone,* of the United States VFish Commission, and subsequeuntly one or
two species were introduced into Oregon and Washington. Mr. Stone’s assortment
of eastern catfish consisted of 56 lwge Schuylkill catfish (Ameinrus catus) from the
Raritan River, New Jersey, and 70 hornpouts or bullheads (A. nebulosus) from Luke
Champlain, Vermont. The large white cattish were deposited in the San Joaquin
River, near Stockton, Cal,, and the bullheads were placed in ponds and sloughs near
Sutterville, Sacramento County, Cal.; both plants were made on June 12, 1874,

It appears from Mr. Stone's account of his trip across the continent in 1874 that
at Fremout, Nebr., on the Elkhorn River, he took on bourd some catfish from that
stream, and that 18 of these were placed in the San Jonquin River, near Stockton, in
conjunction with the other Lirge catfish from New Jersey. Mr. Stone refers to these
a8 “Mississippi catfish,” but this designation is not definite enough to conclusively fix
their identity; and as no specimens have recently been observed, and as no examples
are preserved in collections, the ichthyological status of this fish must be considered
unsettled. Recent collections in the Blkborn River and neighboring waters by the

* o0 Report Califoruia Fish Commission, 1875-T5, pp. 5, 6, 22, 30, 32.
B
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"United States Fish Commission have discloged the presence of a number of species of
catfish, any or several of which might have been obtained by Mr. Stone. Among
these are the spotted catfish, bine catfish, or chanuel cattish (Ictalurus punctatus); the
fork-tailed cattish (ITetalurus fureatus); the mud catfish or yellow €atfish (Leptops
olivaris); the great fork-tailed catfish or Mississippi catfish (Ameiurus lacustrisy;, and
thé Dlack catfish or bullhead (Ameiwrus melas), The first, third, and fifth named
species are known to be common in the river in question, and only these arve recorded
from Fremont. It is therefore probable that specimens of one of these were secured
by Mr. Stoue.

The spotted cattish is probably the best of the tribe, and is the principal one
distributed by the United States IFish Commission. In food value it is regarded by
Jordan and Kvermann as not inferior to the black bass. Several plants have in recent
years been made in the Pacific States. [ 1892 the following adult and yearling catfish
were deposited in Washington waters, in respouse to requests: Seventy-five in Clear
Lake, Skagit County; 125 in o private pond near Vancouver; 50 in Deer Lake, in
Steveus County. In 1893, 100 were placed in the Boise River, Idaho, a tributary of
the Snake River. Ten were put in the Balsa Chico River, Cualifornia, in 1895.
Plants of yearlings were made in Lake Cuyamaca and Feather River, California. in
1891, each water receiving 250 fish. '

The results attending the introduction of catfish in California were immediate and
marked. As early as 1875, the State commissioners reported on the matter as follows:

The Sehuylkill catfish and the Missisgippi catfish, placed in the Sun Joaguin River, have grown
rapidly nnd spawned, but several of the large fish and many of the young ounes have been caught by
the fishermen near the San Joaquin bridge, and have besn roturned to the river. The tishermen at
that point are much interested in their successful cultivation, and svem desirous that they should be
preserved. By another yeur they will be so numerous that they may be ¢aught with safety and
shipped to market, as it would beiwpossible to exhaust the river by ordinary fishing. The hornpouts,
a species of small catlieh from lake Champlain, which were placed in the lakes near Sacramento,
have increased so abundantly that nearly one thousand have been caught and transported to the
vurious laukes and sloughs in the Sacramento Valley. We caused geveral hundred of them to be
placed in lukes containing brnsh and dead trees, in which it would be impoesible to seine them. The
acclimatization and perpetnation of these tish in the Sacramento Valley is assured, as they are now so
sitnated that no amount of tishing will exhaust them.

In their report for 1876-77, the tish commissioners stated:

‘T'he 74 Schuylkill catfish imported in 1874, and placed in lnkes near Sacramento, have increased to
a vast extent. They already furnish an important addition to the tish food supply of the city
of Sacrumento and vicinity. Irow the increanse we have distributed %,400 to appropriate waters in
the counties of Napa, Monterey, Los Angeles, Iresno, Tulare, Santa Cruz, Shasta, Solano, Alameds,
San Diego, Yolo, Santn Barbars, and Siskiyou. These, shonld they thrive and increase ns they have
in Sacromento, will furnish an abundance of valuable food in the warm waters of the laukes and
slunghs of the interior, and replace the hony and worthless chubs and suckers that now inhabit these
places. It may be proper to call attention to the fuct that these fish have become 8o numerous in the
lukes nenr Sacramento that they ean wow be obtained in uny quuantity for stocking other appropriate
waters in any part of the State.

In 1878-79 the California commissioners distributed 39,000 Schuylkill catfish to
public waters in 22 counties, aud reported as follows about the fish:

‘F'hese have increased to mitlions and furnish an immense supply of food. They have become so
munerous that they ure as regnlarly on sale in the city markeis as the most abundaunt uative fish, and
nre sold nt abont the same prices. They thrive in our rivers and lakes, and in the still-wuter stoughs
of our plaing, as well as in the brackish sloughs iu our tale lnmds. ‘They appear to be equally at
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:u::w l;l lnkg;s 1153 (,I’u.\ sountaing whd iu actificiad rogevaira in the valloys,  Mauy farmors who have
rrtucid ponds on their farms, or who hive sprpl 2 { i ity v,

e pluy water from windmills sod hav e artifici
ponds, have stocked them with this excellont # X $ ot i st
: : xeelle sh. The produce of the few Hsh of thi i
iwported in X7, now asnually fucenishes w lar k1 o
] " EUTT 28 a large aud valushle supply of fsh foed 1o i
interior of the Btate. The value of all the ' thi i ; b s oot o
! . all the fish of thix ypecies now caaght anaually wnd o
foad wauld mars than egual the annual appropriation nade by the W ot

) the dte aud plaved nt the "

of the fish commissioners, "Phis vari I y : A
3 oN S variety of eabhish has valuahle charicteristi i i

‘ et carn L : ) 5 vala Wit stics which udmirably 8

it for wide distribution and fut setf- preservation in the strugpls Yor oxistence. M

’l‘hci report of the California Fish Commission for 1889, from which the followit
extract is made, showy that over 24,000 catlish were dism’l;nted in the State water‘g
and that the fish had become so numerous and widely scattered that furth -‘tt ti .
from the commission was hardly demanded: o rtertion

) The 7:! cu.k.ﬁah hpported trom the Nuritan River in 1874 hasve incressed and multiplied, und thi
;;creas:hd;e(l.nhnted,‘uum now we believe there is no connty in the State, from l)ele‘:r’t;”;,o Sz::
iego, that hns not been supplied with a greater or less nuwmber of these lish. They
sold in a1l the markets ab the sume prices as our mwost abundant fish, T i “0.\ I
the sloughs ﬂ.n‘d warm waters of the grest valley, und iu l.hmushl;\'ul ::ynill:!eb;?),;;{‘t;}i'“];‘pm'dhm
lf\rgc supply of food. The sggregnte value of this fish wlone, suld in the markets of San Fr:nc“ums ‘;
Sacramento angually, wonld more than equal the appropristion annually made by t.he ‘it-tml:':w(f\";(
culture, Ho':v copstast bas been the demand made apon us for the wide distrihuﬁio;x ;i‘ thtr ﬁ“:
muyAbe seer§ in oar report of expenditures, which shows yuite n turge swmousnt paid Jor their ”’5 i3 v
:zitgllzisx;?xig ijlthb);czx;uruss to difforent parts of the State. Thess fish aro now so mmbcls:r:;zg :::\,
< istribu at probably the tine has arvived when theie § istribati {
_co pr'w.nm enterprive, and the money of the State lmmmfurih:.x::;"i"::-m!,‘;;i‘:m;x:;b“m“:;Shlo one h{“
importing seme other squally valuabio fish,’ pone o cuployed i

) In copsir.lering the question of the cconemic value of the cattish sud of the
eﬂef:ta of its lntn.)ductmn on the native fishes, the fish commissioners make the fol-
lowing comment in their reports for 1833-84 wnd 188586

.it tas bo.cu stated by fishermien that they wonld destroy all'the native fish. It is our o nu ™
r,l‘mt. it was a tx.mely act on tha pact of the former State commissiouurs 1o plant thewm just \vherlx tlt(m '
-2“»" a8 our native fish wera giving out. "r *- * They are coming mom into faver with our citiz o
Every year. Tha prejudice that exiated 2t the time of their nfroduction s fast dying vub N 316"8
x?ugu.nty of our people claim that they are a better fuod-fish than the carp ththir tm:liul] e
fact is & matter of taste. The idea that they woull destroy our native fish in.n. fallavy, as o ])% .
two yesrs statistics tend to show that sneh 15 nob the fast, " " o it et

Cathish are coming mors uto favor with citizens an (ood, and by » turge elass of consum
preferred to carp.  The planting of thuse fish was regrotted by mnny.umi approved by molm. o e

Catfish .Imve bees suceasstully introdaced into the Columbia River and its triba-
tary, the lelafuecte, but the full history of the planting is not recorded, Mr. F. ¢
ge:ad, gt‘ Astoria, contributes the following note on the origin of the catfish in the

ormoia;:

The extent #f my knowledye of the history of this fish is as fullows: About eight yoars ngo (1888
when 1 was fish commissioner for Oregon, these tish were reported to be in Silver Lake Wn:hi! to]’
How they came there, { nover was ahile to find out. When [ heard thay wers in t,!Jm Ia’ke i \v;ag&l';
thay could not got ont of the lake into the Colmnbia River; this was ix; roply to o re msayt I e do'
the Washington aathorities that [ be allowed tu go over to the lake mud kill ihe cut.ﬁa:h 2 ;f ! : ﬁhm‘
wmf!d get in the river amd be another enemy to our salmon. It was only a year or two uf:)er :l‘:iu th&};
d‘utmg :'ux unusuaxl rigs in the fake the fisk were seul into the Cowlita l(i\;m‘, apd from ghere to t)l:e
ﬁ,ulumhm. 1 thonght at the tiwe they wero the rval rattish, awd would grow large enongh to oot a
20-ponndd salmon, but naw { do not think they will mjure sur salmon very mneh a8 1 hnve never s
them near the spawniuvg-grounds, and think they prefer still und wirmer water., v o
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The history of the introduetion of cattish into the wulers of Wevmls in very
interesting. 1f appears that in 1877 My 1L G. Parker, the State fish commissioner,
obtained from the Sucramento River, California, a large nuwmber of “Sehuytkilt”
eatfish {Ameinrus calus), which were eposited in Washoe Lake, the Truckee, Uarson,
and Tumbelklt rivers, and several slonghs, 25,000 vearlings being placed in the
Humbolit nlone,  In all these waters the cattish rapidly became acelimatized, and in
hiss report for 1879 and 1880 the commissioner states:

Nothing can be more sutisfuctory than the evidence I have of the increase and growih of the
geveral ots of eatdish T put in Washos Lake and Carson, Truckes, and Humboldt rivera. Washoe Lake
is su fully stocked snd the fish of that size and viger that further axperiments would be ugeloss. Over
one hundred o day have been taken by one tisherman, uone less than 14 inches long, and weighing
from 1 to 13 ponnds. O those planted in Carson River, at Schulix's ranch, several have been cauyght
at Woodfords, {0 miles up the river from where deposited, and others 60 miles down the river from
place of deposit, the latter having passed throngh all the poisonous substances fiowing into the river
from mining operations. Advices from the Truckee and Humbolds rivera warrant me in raporting
erpually as favorably as from those planted in Washoe Lake, sad with another year's growth, or on
the opesing of the rivers in the coming spring, 1 have no hesibancy in stating that good und protitable
ishing may behad, * 7 ¢ In Decomber, 1830, 1 distributed catfish in Washoe, Humboldy, Churchill,
Lander, Enreka, Elko, Nye, and White Fine vonnties. » % + Tn all, 1 pianted fish at 81 differant
places. Outside of the ‘Frackee and Humboldt rvivers, Pine Creek, and Newark Valley, the planis
were in Inkes, stoughs, stresms, and larger springs, but in every place public waters.

1n the report of the Nevada eommissioner for 1881 and 1882 it is stated that 2,600
catfish were distributed in various waters in those years, and that the results bad
been marked in all the waters stucked, thousands of pounds of catiish being taken
from Washoe Lake with hook and line in 1882, From the reports for 188384 aud
1880-60 the following extracts wre taken, which refer to the value of the catfish iu
waters where better fish can not lonrish and to the economic importance which the fish
have attuined in Nevada.

Trom neurly every plant of catfish t have reports several timea a yeur, aud in every instance I have
been complimentod on the intreduction of this very prolitic and superior food-fish. Iis hardy noture
so well fits 1% for vur saline and muddy waters, that in tocalities where the trout can nob flourish this
tish ie sure to thrive and multiply far bayond auy of onr trausplanta. In Washoe Laks, Curson sud
Humboldi rivers, they sre now found in such great numbere that snglers of all ages and sexes naver
abandon the pleasure until well-filled baskets o sscks smark the day's sport. For twe years tha
Carson and Virginia marketa have been to a great degree supplied with these fish from Washoe Lake,
‘They tnd a ready sale at the higheat prices. It has been my custom, and 1 now have on hand over
1,000 yearlings ready for distribution, in luta from 50 to 100 fish. Tho apecies of catfieh herein
mentioned were taken from the Schuylkill River, Pennsylvania, where it is unusust o fiad them to
exceed 1 pound in weight, whils in this State many wre caught waighiog over 2 pounds, thua showing
the favorable results from transplaunting fish.—(JReport for 1883-84.)

The jutredtuction aud planting of the Schuylkill River bine catfish by our first fish commissioner,
Mr. H. G, Parker, was commenced 1n Auguat, 1877, the firat deposits being made in Washoe Lake,
Carson sud Huwboldt rivers. In two years thess fish had incressed to such nambers that the con-
mission was saabled to atock obhier wutera from the supply furnished in Washoe Luke. Thousands of
pounds huve been taken snsusaily for the Tust eight or ton years, every fawily liviag near these waters
supplying their table for shout seven months of the year, while the markets of Carson sud Virginia
cities, althungh recesving lurge congignmsuts, ind anch large sale that their stock is extinneted long
before the most, desirahie satt. water fish find a purchaser. Add to thia the fact of the number engaged
in fishing for the markes, aud it will be seen that an industry has been developed, not only giving
employment to «uite & nuwmher of wen and boys, but furnishing a food-fish of a most deairable and
sslable quality, sud this through the workings of the Nevada fish commission.—({Report for 1888-90,)

¥, C. B. 189535 -
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Mr. W. IL Ridenbaugh, of Boise, ldaho, in 1595 took with & minnow net a few
small, spotted catfish in Natatorium Lake, in Botse, thus indicating that the fish
planted in 1893 have spawned.

DISTRIBUTION AND ABRUNDANCYE OF THE CATPISIL

[t is not possible to assign to cach species of eatlish its present distribution in the
Pacific States. There is nothing in the hubits of the two kinds known to have become
acclimatized that would prevent both inhabiting the same waters, although the yellow
catfish or bullbead (A. nehulosus) is probably more likkely to be fonnd in warm, muddy
ponds, sloughs, and ditehes than is the other species, which, on the cast coast, is
commonly known as the channel eatfish, in allusion to its habib of frequenting the
deeper, coliler, and clearer parts of the rivers.

In California the catlish have a morg general distribution than any other fish.
The State commissioners in 1880 asserted that there is no county in which these fish

" were not found; the wide distribution which the fish hud given themselves had been
supplemented by the efforts of the commissioners, who, from 1877 to 1879, planted
them iu 30 counties.

In California catfish are most numerous in the vidleys of the Sacramento and San
Joaquin rivers, where the conditions ure very fuvorable for their multiplication. They
are found in most of the tributaries of those streams and in the sloughs connected
therewith. They have ascended the Sacramento River as fur as Kenneth, o station
17 miles above Redding, and the San Joaguin to Tulare Lake, In 1886, My, William
Utter, writing from Campo Seco, Cilaveras County, reported that there were millions
of catfish in the Mokelumne River, whiclh joins the Sucramento River a short distance
below Sacramento. Catfish are also found in several of the coust rivers of California.

In a “List of the fishes inhabiting Clear Lake, California,” by Jordan and Gil-
bert, printed in the Fish Commission Bulletin for 1894, the bullhead (A. nebulosus) is
recorded as very abundant, and the white catfish (. catus) is reported as vccasionally
taken with the other species. In Lake Coynmaca, near San Dicgo, catfish are reported
as abundant, and some weighing 14 pounds have been taken with lines.

Catfish arc generally distributed in the Lower Columbin River and in the Wilia-
metteand other tributaries. The limits of their range in the Columbia basin have not
been determined. They are very abumdant in the stonghs conneeted with the Willa-
mette River below "ortland. My, I, . Reed, of Astoria, states that the catlish of the
Columbia basin is the bullhead, and that the catlish proper (that is, the fork-tailed
form) does not occur. e recently obtained aud forwarded to the Fish Commission o
specimen of Oregon catfish; it was secured in Porthand and was evidently caught in the
Willamette River. It is S inches long, and Mr. Reed states that it is about the average
size of those taken in the Columbin basin, although rather smaller than the usual run
of those now saved for the markets, which are 10 to 12 inches long,  An examination
of this example shows that it is referable to the species known as the blick catfish or
bullhead (Ameiurus melasy; it has the square tail and other features found in the com.
mon bulthead (Ameinrus nebulosus) and closely resembles the Yaster species, but differs
from it in having a tlatter head, a rather stouter body, and a shorter anal fin, In this

specimen the length of the head is contained 33 times in the body length, and the .

greatest depth 4} times in length; the anal fin has 17 rays, including rudiments, and
its base is contained 534 times in budy longth.  In A nebulvsus the anal rays number
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92. This specimen adids to the doubt existing as to the (')l'i{(;)in of the ;‘:;‘Ggi :,l,lg:;l,l::
. i i 'he ition that the original stock in Oregon anc hing
Coluwbia basin.  The supposition : 1 fock in (Oregon and Tusingto
3¢ ained from California must be disearded, as the e s 0f
may have been obtained : , a8 tho exisienc of £
i s State he :n determined, although this way b

melas in the latter State has not been ’ ngh L e il
i { i " ‘n River, Nebraska, in 1874, a3 previously sugyg .

ained by Mr, Sione in the lilkhorn River, , ousl riestol
ODM’III‘;;)O q:i»tutinns previously made from the reports of the Nevuda fish commissioner

are sufficient to show the wide distribution and great abundance of the catfish in that

te.
St S1ZE AND WEIGHT.

The average weight of cattish taken for market in Califoruia is uudlexs 14 ]'»ouu:lliki;
W 4 1 PR £} By 4 Jow
i > sry sinall fish in the Sacramento and San 1
s iy u great abundance of very s : . an Jou
’I?h:::': and ILl'\illly seine hauls might be made in some places Wlhht)ﬂ‘t yielding any
nver 10 inches long. Those weighing 5 pounds and apward are q'luto' uuc‘om.mou.
(E)Svmcimens of both Vspecics caught with a line by the wrm‘ar at (Jolhns;"xillu, l-"f,;’"“:;;‘
18194 were all 5 inches long or under. These were taken from _the muddy wa rser
the ’S'wmmento, and partook to a great extent of the color of ihe water; sonic were
¢ mi i ; : sn or yellowish green.
i milk-white, others pale green ov yel o N
‘dmagp to Muy 311, 1895, Mr. Babeock had observed no catlish in the San B‘rzlm(t,.;sco
markets weighing over 3 pounds; on that day, however, he sa,w an 8~p01fm}ih; | do(l)];
the Sacramento River, in the American Union Fish Company’s market, and hear
) ool ver . iny.
5.nound Hsh that had been received the same ¢ o .
i tlii:ln:uu gill-uet fishermen of the Sacramento and San Jowjuin rivers, using nets:
with a 74 or 8 inch mesh, sometimes take large ca'tﬁsh. A sulmon Iisl;c;n;:‘x:e:;l
Shermnn-lﬂland, in the San Joaquin, informed the writer that he had caugh
satfish weighing 10 pounds. ) . ‘ .
mm;'lr. Uﬁurl«; Cuneo, of the Americiun Union Fish Co.mp‘my, stat&;)s :l:ilt t’u.l ;e(::
catfish weighing 6 to 8 pounds are received by San Francisco dealers, but tha
6 inches is the usua length. ) ' PN
" ml:hl' Alexander reports as follows on the gize and weight of the cattish in California
-and the Columbia River:

Ky v, sy b " B “ :
"The average weight of the cattish sold in the minrkets of San ? rancisco is 1 [.\::ud. ‘:‘)ll j,::\l:m‘\mz
fish weighing 7 and ¥ pounds are brought ip, but few tish of this aize m.oolt; w; ux:ﬁl:;l i;: Mw:ﬂ "
there is little inducement for tishermen to save thern. The average lenjth of o t

ches. In the Columbia and its tributarios the fish run somewhat smaller, three-quartars of u pollnd
m

being a fair average in weight and 10 inches in length.
FOOD OF CGATFISH.

The catfish have the reputation among the California ;ishe;nll]en ofT llnia:ng lc::ﬁ:
of d turgeon, shad, and other fishes. 1i8 ecor
sonsumers of fry and eggs of salmon, sturgeoen, ; v fishes
:voi‘t:h‘t.hcir known habits in other waters. Mr. Alexa'nder’s. ex.L.mmatu())n, howe'\..re]r(,1 ;{
the contents of several hundred stomachs of catfish in California and Oregou yie
i ence of fish and ova.
ative resnlts as to the presence of youug | ' )
only \j\lf‘i-?t;ug of the bullhead in Clear Lake, Californi, J({rd:m and G.llber’; ln:uy tlu::t; t:t.
is extremely abundant and is destructive to the spm;vx; l?t ot);:r' lsp:n::.the (:; :;a.ll'l erz
ch i at ke, which they attribu y
' the valnable Sacramento perch in that y her
(:s i:: the Sacraumento River may be partly due to the more nuwerous catfish, which

teed almost exclusively on animal matter.
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B)f some persons the catfish are held responsible for the scarcity off Sacrament
Pex.‘ch in the Sacramento and San Joaquin rivers. Mr. Babeock writes ;,h"t;l; i
informed by reliable men living above Colnsa that up to 1850 perch werc’ \.'cr ‘(‘ on
there and catfish were seldom taken, but since that time the catfish lnve)' 4‘.)"‘.“"‘?"
1l:)leyoml .u.ll belief and the perch have almost disappeared. The su;.)pose‘(l m;il:l(lt:l?::ctg
: tj'et hc:fg;l;i ;);xl the abundance of the perch arvises trom the spawn-eating propensities

' Mr. A. Paladini, an extensive and long-established dealer of San Frageise
bellev.es that catfish are especially injurious to salmon in the Sacramento l’ivc;'““';m:('),
!xe thinks they destroy large quantities of ova and fry. This matter is‘tsnﬂ"-?v‘ “t;e
m.lportunt to warrant careful attention. [t would seem that the centers (;f 'I.bl““l‘j“ Y
of catfish are probably remote from the spawning-grounds of salmon. T e

ASSOCIATION WITHL OTHER VISl ENEMIES, ETC.

Iu.()alifm'uia and Oregon catfish inhabit to a great extent waters in which few
other flsh could or do exist. In the lagoons and sloughs connected with the Sat
J(?aqmn, Sacramento, and Willamette rivers, but few fish besides cattish are t: kl"xl
with t.he fy.kc nets ad set lines.  When fishing is done in the main lst,rL;un.s : 4“\0"
ber of vz’u‘leties are canght with catfish, among which are split-tails (‘l'u o’n‘;c;:thl'n-
?;zaorolepfndotus), hardheads ( 'tychocheilus ore{;nnc}mis), and carp {(Cyprinus ca.p!-] nio), v zs
in th? Columbi.u basin, young sturgeon (Acipenser trangmontanus). 2o,

Few enemies and no diseases disturb the catfish in Pacitic waters, according to
Mr. Alexuinder. No fish are known to prey on them except the striped l;:mss and c%en
tha'.t species must do so very rarely. In some instances the ingestion of 7("mi~1h b
striped bass results in the death of the latter, the ful‘llli(l;lbh‘,.Spillcs )icxl"“l ‘r thy
stomach and entering the abdominal walls of the huss. pieremng fhe

ORIGIN AND GENFRAL EXTENT oF THE FISHERY.

l"ru!n the extracts from the repurts of the Califurnin lish commission previons!
c|uotf.>d it may bao seen that very soon after the introduction of the eatfish n. ﬂﬂh;'l'y
was luaugurated.  The practice of taking the tish for market from public waters h"xy
probably increased from year to yoeur, although no statistics are uvuilu’blu for 'l.;nB
e:u“iy yeurs. At present it ix probable thuat more eatfish are canght for loeal "ln;}il
h(.)me consumption than for sale in the large marketing centers hu;nn :uwuxw;(- ul B
of the extent of the desultory and semiprofessional tishing can i’»u formed e

The catfish fishery is not of large proportions in either 4‘:xlil’or||i:|.' or Oregor
Only asmall amount of capital is invested in it, but fow persons are regularly en raf‘:edl'
and the catch is insignificant compared with the yield of many other fish tzggenéiuoth&;
sam(f‘w:tters. The industry is more extensive in California than in Ovegon
N The commercial fishery, tu Calilornin at least, hax probably x'eache:i it.;x height, if
ft’ is not already on the decline. The receipts of catfish by t.lw.‘b‘zm Francisco di;a.lzsr
in 189 were nearly 30 per cent less than in 1593; the decrease was’(.lue wl olls
:,g:h: 1:1l\c'kt ()i.' demand, the fish being more abundant. The large receipts of sllald i‘l);

narkets in recent years ha less i check £ i
(e oxpanatin of- oo ﬁsi‘mr‘\.' have doubtless put. o check on the value of catfish and
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FISHERMEN, Al’PARATUS, AND METHODS.

Fyke nets and set lines or trot lines arve the apparatus chietly employed for
taking catfish. Both these appliances are used in Califormia; but in Oregon Mr.
Alexander reports that only fyke nets are set. Considerable quantities are in some
Jocalities incidentally taken in drag seives. In the semiprofessional fishing, band
lines and dip nets are also employed. The catfish fishery of California is carried on
by «a few persons who make u business of taking those fish throughout the year. 1t
may be followerl with some regularity for a time, but is seldom allowed to interfere
with the eapture of salwon, striped bass, and other more valaable species.

) Phe number of persons who may be regarded as catfish fishermen in 1893 was
about 100. These made their headyuarters at Red Bluff, Fremont, Sacramento,

Kuight’s Landing, Isleton, Bouldin Island, Jersey Landing, and other points on the
two rivers. More than half the regular fishermen were Chinese.

The apparatus used in the catlish tishery of California in 1893, as determined by
Mr. Alexander, consisted of 750 fyke nets, valued at $8,500; 100 trawl lines, vilued
at $150, and 15 drag seines, valued at $375. The number of boats used for lifting
nets and trawls was about 60, with » value of $900. 1t should not be understoodl
that all of the apparatus shown is nsed at oue time. A few nets or trawls may be
set for a few days or weeks, talken up, and not employed again for several wonths or
possibly not until the next year.

The catfish fishery in Oregon is carried on by seven fishermen m the vicinity of
Saavies Island, situated in the Willamette River, a short distance below Portland.
Mr. Alexander reports that a Mr. Mitchell is more extensively engaged in the business
than anyone else, and that the Portland dealers look to him for their supply of
cattish. e lives, with his family and hired men, in a small portable house on the
bank of o slongh where the fishing is done. The house is s0 constructed that it may
easily be put on a loat and moved from place to place, as occasion requires. Amnother
structure, 15 by 30 feet, is builton a scow, in which the skinning, dressing, and boxing
of the fish for markei are done. The fish as canght are kept in three live-curs until
necded for shipment.  Pony fyke nets are employed by this crew; they are sct at the
ends of two leaders and are valued at $160; small skifis are used to tend the nets.
The uggregate investment in the tishery at this place is #445. Six other persons were
in 1892 more or less regularly engaged in taking catfish, but less extensively than Mr.
Mitchell, They had 5 seows, 9 skiffs, 12 enrs, and 8 nets, with leaders, which property
was worth about $1,615, making $2,060 the total value of the apparatus, boats, ete.,
devoted to the fishery.

The following aceount of the fyke-net fishery of California and Oregon has been
furnished by Mr. Alexander:

The fyke net has been found to be the most economical device vet employed for enrrying on
the catfish fishery. It has wany advantages over the drag geine. The fyke net can be sot and left
remaining in the water for an indefinite length of time without the fish dying or making their escape.
With the drug seine, the fish caught at ench haal muat be cared for immediately if thoy are to be kept
alive, which involves considerable extra lubor.

The fyke nuts employed on the Pacific Coast do not differ materially from those used on the Atlan-
tic seaboard and on the (irent Lakes. They are from 12 to 20 feet in Jength, the size largely depend-
ing on the locality. In places where the current ruus swiftly, smaller nets are used than in localities
where there is little or no current,  The usual type consists of a tapering bag distended by four hoops
from 3 to 4 feet apart. The hoop at the mouth is about 34 feet in diameter, the one at the end 12 to 16

—_—
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inches in diameter. As n Tule, there is only one funmel, sitnated nearly in the middle of the net.
There is no rnle for the size of net, mesh, or hoops; each fisherman carvies ont his individoal ideas

as to what is best suited to the conditions. ‘I'he size of mesh is wsually 24 to 3 inches, but the nets,

used by the Chinese have much finer meshes, those near the apex measuring not more than halfan
inch. Most of tho fyke nets used in Californin for thoe eapiure of catfish are set without leaders; if
the latter are used, they vary from 15 to 25 feet in fength,

The average cost of sueh fyke nots ag the Chinese nan is $15; those employed by the white
fishermen cost $10 or less, having a larger mesh.

In setting a fyke net the ends are fastened to stakes driven into the bottom, the leader—if one is
nsed—being kept in position in the sume way. In places where there 1s little eurrent, the bag end of
the net is made fust to o stake, but where the current rans awiftly it is allowed to swing (reely by its
mouth {astenings. Where the tidesbbs and Hows, the mouth of thenet is changed at each turn of the tide.

In Oregon the fyke net is used wholly for the purpose of taking eatiish, although other species
are frequently enught in it. The nots are of the same pattern as those of California. In most cases
they are set double—that is, one leader direets the fish into two nets.  The leaders are 150 to 200 foet
loug, and 16 feet deep. The bay end of the nets is made fust to stakes to keep them 1 shape and
position, the water being still where this method iy used.

The leaders are so made that they can be essily converted into drag seines, which is often done, and
hauled over the same ground wliere the nets were set. This practice is only resorted to when the
catlish become scarce or other lish are desired.

At Antioch, Courtland, Bouldin Island, and many other places on the San Joaquin
and Sacramento rivers, trawl lines (locndly kuown ws trot lines) tuke catfish for the
city markets, local consumption, and fuinily use. The length of the lines varies with
the river or slough in which they are fished.  In the narrow sloughs and upper courses
of streams they are about 100 feet long, with hooks at intervals of 2 or 3 feet, but in
the wide sloughs and the lower parts of rivers they are often 700 to 800 feet long, with
250 to 300 hooks. When the current is swift, u wire ground line is used, but in other
situations the bottom line is of twine. ‘The hooks are smally, being about the size of
mackerel hooks employed in the New England fisheries.  One emd of the trawlis
made fast to the shore, the other end to a stone which serves as an anchor. The line
is placed either about parallel with the shore or, if the current be not switt, directly
across the course of the stream or slough. The hooks are haited with fish or meat,
beef hearts being a favorite bait.

In the aggregate, considerable ¢uantities of catfish are tuken with hand lines.
Fish thus eaught are rarely marketed, except those obtained by the Chinese. Many
of the catfish sold in the Chinese fish markets of Portland are taken with hook and
line. At places on the Sacramento River drop nets or dip nets, baited with meat or
fish, are fished from wharves. Often large hauls of catfish are madein this way. Such
nets are usually operated by boys, and the fish taken are apt to be small.

Catfish are usnally dressed by the fishermen hefore they arve sent to market, the
cleaning being doue on the lishing-grounds. The nets are hauled two or three times
a week, usually in the afternoon, according to the demaud for and abandance of fish,
while the forenoon is spent in dressing and boxing the fish, which are kept in the live-
cars until required. The fish are prepared for market by removing the skin, head,
and viscers, and packed in boxes holding about 150 pounds, no ice being used.

The fishermen supplying the Sacramento market nsually deliver their fish alive to
the dealers, who bave live-cars conveniently loeated and can dress the fish as needed.
The San Francisco and Portland fish markets are so far from the water front that the
dealers can not keep the fish alive.

P
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THE FISHING SEASON FOR CATFISH.

In California, fishing for catfish is done thronghout ‘the year, with \):'lt’ .llt:tlle
variation from month to month, as the receipts of the Snn. Franciseo denlerrs E-’:‘LHJ\(;,-I
page 393 will show. The cateh is, however, sumlles.t in Jaly and Au,'i,u.\ ,.e"t i,;
Alexander reports that from October to June a few tl_shermen find emp oty‘m ue i
Oregon in taking catfish for the Portland market. Durm‘g the summer months,
salmon are very asbundant, there is little demand for catfish.

QUANTITY AND VALUE OF THE CATCH OF CATFISH.

As mueh the largest part of the catfish yield 9(’ Gnlifornia.l. is f:onlsjlg‘nxm}t-t,?s if:;xl
Francisco, Sacramento, and Stockton, figures showing fh? rec.ellpts mé’.' (.)b..b ci ,::U i
give a fair idea of the quantity cuught. Mr. Alexander’s inqguiries at,‘ ‘M,l:..]:!l-le Lo
Steckton and the writer's examination of the books of t!ne San Francisco deale
showed that in 1893 the shipments to those places were as follows:

Pounds.
43, 975
san Prancisco 59: i
Sacramento ... T s ow
O T T e
X ‘ml 139, 000
i

The quantity of eatfish sent from the principal shipping conters on ft:\lch;\chl:
mento and San Joaquin rivers, as determined by Mr. Alexgnder, were ;\;3 0(())00 s o
diftercuce between these and the foregoing ﬁg.ures, :u-nomltlng to a;l:\out 3, " P;)\;l:nhi
representing the agyregate of u number of minor shipments of which no recort

be obtained:

Pounds.
Ked Blufis, Fremont, and Knights Landing ig, g(;g
Conrtland. .. ...ooeaceommmnnameaeen 12: ot
Isleton ... covaoiiann . - e
Rio Vista ......coovnen- .. 25 000
Bouldin Island o oo
Jersey Landing

105, 840

o make something of a business of fishing for catfish was
and fully 50,000 ponnds additional would not more

v . .

and fishermen in other branches, most of which

The cateh by persons wh
not wnder 150,000 pounds in 1893
than cover the cateh by farmers, boys,
is cousumed locally.

The gross value to the fishermen of the catfish canght for market was 6,358, and

the total vatue of the fish to the State in tle year named may be ‘eSt.llllﬂch x:t, 28,000,
making a very moderate allowance for the l:flhlisll used for.home .LOI‘nsullg‘[:.‘u;f‘.s bout

The quantity of catfish taken for sale in the Columz)m ba,sm_ n_\1 ].. ) ;m;nbers
90,000 pounds, with & value to the fishermen of $2,800. (Jompfxratlve y 1]1r1,.e mber
were lso consumed by lumbermen, furmers, and others vzlm tished for their ow X
The receipts of catfish in Portland in 1893 amounted to 75,000 pounds.
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The contention of the California tish commissioners in several of their reports
already cited, that the value of all the catlish caught annually and consmined as food
would more than equal the annual appropriation made by the State in the interests
of the fisheries and fish-culture, has probably been verified in a number of years. TIn
1893, when the fishery is known to have been less extensive thun formerly, the appro-
priations exceeded the value of the catch by only $1,500,

EDIBLE QUALITIES OF CATFISH.

Wihile the consumption of catfish in California is not large, the fish are well-liked
by many people; others, however, regard them as very inferior fish., When taken
from the cooler, deeper waters, they have a good Havor, and deserve to rank high
among the resident fresh-water fishes of the Pacitic States, but when caught in warm,
shallow, muddy sloughs and ditches they natuvally hawve little value as food.

Mr. Alexander suys that fishermen, with few exceptions, have little praise to
offer in behalf of the cuttish. Nearly all with whom he conversed said their edible
qualities were of & low grade. lle believes, however, that many people think difter-
ently, and that the gunantity of catfish eaten i some loealities indicates that the fish
are rather popular. The awmount consumed can not be due to the cheapness of the
tish, for at times other tish reach so mueh lower prices that it wonld seem no eattish
would be bought. Mr. Alexander thinks that, while a large part of the catfish is
eaten by Chinese and the poor of the numerous nationalities found on the west coast,
considerable quantities must be consumed in restaurants under fictitions names, just
as sturgeon and sharks are served as ¢ tenderioin of sole.”

The dealers in San Francisco and Portland do not attach much importance to
the catfish and do not value its edible qualitics highly, but in Sacramento they speak
well of the tish. )

Drs. Jordan and Gilbert regard the bullhend as the best food-fish found in Clear
Lake. Californix, with the exception of the Sacramento pereh and rainbow trout.

THE CATFISH TRADE.

The principal marketing centers for catiish are San Francisco, Sacramento, Stock-
ton, and Portland. The last-named place has the most extensive trade.  In propor-
tion to its population, Sun Francisce receives much fower cattish than any of the other
cities mentioned,

Catfish can not be said to be common in the San Franciseo markets. The demand
is usually very limited. At times, however, when other fish are scarce, they meet
with ready sale al good prices.  In 1393 the average daily receipts were less than 150
pounds, and in 1894 under 100 ponnds.  In no month during those two years did the
daily receipts run over 250 pouds on an average, and in July and August, 1894, they
were under 30 pounds a day.

An examination of the books of the Sun FPrancisco dealers by the Qaliforuia fish
commission and the writer showed that in 1393 the aggregute receipts of catfish were
43,974 pounds, and in 1894 were 31,055 pounds. The decrease in 1894 was due to a
marked dimintion in the receipts during the last six months of the year, as will
appear frowm the following statement.  In 1393 the largest quantities were handled in
September, and in 1894 in April.

<o oy \
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Statement by months of the mumber of pounds of -dressed catfish handled by San Francisco
denlers in 18353 and 1594,

33

-

B S ES ¥
541 ‘(..k " g
(¢ s 4
uuu‘;u “é&é“
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Monti. O oses | 1864

2,610 605

o50 | 357
6,400 1 2473
6,347, 2,795
Log2} 1528
3,362 1,732

49,0714 i 31, 055

There is little or no sale for round catfish in San Francisco, and those which
reach the dealers in such condition are dressed by them before being exposed for sale.
The fish shown in the foregoing table were dressed weights, which represent about
two-thirds the oviginal weights. The dressing consists in skinning, eviscerating,
and removal of the head.

The price commanded by cattish in the San Francisco mnarket has greatly
decreased in the past few years.  In 1888 the average price to consumers was 17 cents
a pound; in 1859 it was 10 cents ; in 1801, 7 cents; in 1892, 6 cents, and in 1893, 4 cents.

There is very little reshipping of catfish by the wholesale fish-dealers. IFully
three-fourths of the receipts of catfish in San Francisco are consumed locally, and but
few are sent beyond the limits of the State.

The catfish trade of Portland is cowmparatively large. The quantity of fish
handled in 1593 was 75,000 pounds of dressed fish, with a retail value of 3,750 aud a
cost price ot $2,250.

As elsewhere stated, the quantity of catfish handied at Sacramento and Stoekton
in 1893 was 59,025 pounds and 36,000 pounds, respectively, having about the same
retail value per pound as in San Francisco. "

THE CARP.

HISTORY OF INTRODUCTION.

The carp (Cyprinus carpio) has been planted in all the States of the Paeific and
Rocky Mountain regions, and is now one of the most widely distributed fishes. At a
comparatively early date the local fish commissioners became impressed with the
desirability of planting the carp iu the sloughs, bayous, and shallow waters generally,
which were eithier destitute of fish or, to yuote the California commissioners, contained
only “the worthless and unpalatable fish of the warm waters of the great vulleys in
the interior of the State.” From the outset a very active interest in the cultivation
of the carp sprang up in most of the States, and numerous demands for fish for
stocking local waters came from farmers and others.

The carp was tirst imported into California in 1872, when Mr. J. A. Popype, of
Sonoma County, brought tive fish from Holstein, Germany, and put them in private

TENCH (Tisient timeeny
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waters,  These fish appear to have multiplied rapidly, and it is recorded * that Mr.
Loppe did a thriving business in selling their progeny for stocking purposes.

In 1877, in exchange for eggs of the California trout, the Californi
sioners received 88 young carp from Japan; these were vetained for bre

The United States Fish Commission, in May, 1577, imported carp from Germany,
and in 1879 supplied 298 fish to the Californin comuission; 60 of these were placed
in Satterville Lake, near Sacramento, and the remainder in a private pond in

Alameda Connty, where they were at the dispusul of the State authorities.

The foregoing lots, aggregating only 3, represent all the carp from outside the
State planted in California np to the time the consignment to private
was begun by the United States Fish Commission in 1882,

The United States Fishh Commission begn the distribution of ¢
in Idahe, Oregon, and Washington in 1882, and has continued to supply them as
requested up to the present time, comparatively large consignments being made in
recent years. Most of the orviginal plants were nmde in private wiaters, but by the
breaking of dams, the overfowing of ponds, and other accidents, the fish have in some
localities reached rivers and other public witers.

The carp was introduced in Neviula in 1351, when the State commissioner dis-
tributed to applicants some that had been supplied by the United States Fish
Commission. 1n the two subsequent years numerous assignments were made by the
national commnission, 190 fish being sent to nine applicants in 1852 and 2,285 to more
than LOO applicants in 1883, Since that time there have been culls for but few tish for
stocking purposes.

u fish commis-
eding purposes,

applicants

arp to applicants

GENERAL RESULTS OF CARP I'LANTING.

A detailed acconnt of the early resnlts of earp introduction in the Pacific States,
based on the testimony of the recipients of lish, is given in an article entitled “ Some
results of carp culture in the United States,” compiled by Chiarles W, Smiley, and
published in the Report of the United States Fish Commission for 1884,

As early as 1879 the carp had become extensively acclimatized in private waters
in California and furnished a large smount of foodl to people fiving in the interior of
the State; this outeome was chielly due to the distribution from My, Poppe’s private
pouds.  In 1880 the commissioners reported that wherever introduced the carp had
‘grown rapidly in size and numbers, il by 1884 they had become so generally and
successfully planted in the waters.of the Stute that fow calls were made for them,
and the commissioners reported that the supply was enormous, the market price at
times being only 14 cents o pounid,

The history of the introduction of carp in the open waters of the Columbia basin
is not known. 1t is probable that the fish aceidentally gained access to the river by
the breaking of dams or the flooding of pouds. It has become exceedingly abundant
in the lower Columbia and its tributaries, especially the Willamette River. At The
Dalles and Celilo the fish are also very numerous.  Recent investigations by the Fish

Commission have shown thut the fish also inhabits the Snuke Liver as high up as
Glenn Ferry. Mr. Barnum reported the fish as abuudant at, Weiser, and cited its
occwrrence at Huntington, Outario, Payette, and other points on the river.

*The iutroduction and enlture af the earp in California.
Fish Comm, 1875, pp. 651-66t6.
and 1893-94 (p. 7).

Ry Robert A. Poppe. Report U. 8,
Also Reports California Iish Commission, 137475 (p. 12), 1880 (p. 10),
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Carp have become numerous ifi Clewr and Silver lakes, near Spokane, Wash,,
nd are held in considerable esteem. . o . ™
ane ;;ul‘kcd and immediate results attended the 1_|_l=|.utmg (?f caryp in Neva‘,;]:i t;(I)nﬁ‘we
Mr. Thomas Oliver, who had carp ponds near Carson City, was ‘w.pfn ol w0 e.’u‘s
th().lmulldn of young carp for sale, the progeny of ‘ele:ven x.smu.ll i}uh u,ufl:ed t],.,,g ];“.
before. The report of the Nevada fish commission for 1889-90 sta eh : .‘“ e
Ulivel'.’s fish had multiplied so rapidly that he produced more than ;no_ung; s 115137
his neighbors aud the State comumission with plants, Au earthquake in e, ,
rever, destroyed these flourishing ponds. o X .
o (],\‘I:fr”l‘aft ol‘Y Diamond Valley, in 1890, produced fish for the Lurek'a mar&n.t mi(&
. ‘ ’ i 2 o ) !
local u)nsuu;ption. The Humboldt Ativer near Winnemucea ]\ms s(iud ):(v)ar (:lll-vihey
: i in 1¢ f the fish weighing 5 pounds and uyg ;
abundance of carp in 1890, some o 0 o
\ i i e ‘kets, and were rather highly esteemed.
. 1d in the Winnemucea markets, an the ste » .
wemh?olx;Sl Tlon. Themas B. Rickey planted some carp in reservoirs and ditches cor

nected with Alkali Luke, in Douglas Couuty. The Nevada fish commission report for

e . i Lak
1880-00 stated that the fish had increased beyond all expectations in Alkali Lake,
from which many fish had been taken and salted for home use.

CARP.
BOONOMIC IMPORTANCE, FOOD VALUE, AND INJURIOUS QUALITIES OF

- - . . Sy ities
1n the Pacific States, as elsewhere, opinions dlﬁa.r w'ldely as to th;a lel;r;l::]r‘izug
of the carp, and as to whether the fish is not more m_]urmusl tha.n]l}:e us. o lure Tiow
ntert i : ons u
i i siderable extent on local conditi
views entertained depend to a eonsit L on e have
imitac servation : rience. Prejudice and preconceive
based on limited observation and exper ) ootve
{ i " opini vorable and unfavorable to the fish.
also led to the formation of opinions t.nfym _ . . o
- The present fecling toward the carp in California, Oregon, W:sh;ngton‘;lnuglé;:l“ &e
h pe spresent @ reaction from the favorabie
is generally adverse, and seems to represel : oI § e
:lfch pre\ililcd ﬁn-’z). nnmber of years after the acchmatlzutlmbl of the fli‘;l:'enter.
most extravagant stutements regarding the food val‘ue qf the ﬁslx Werg o me
t'xi;xed. We find in some State reports such superlative €xpressions a8 ‘earp

5 i B il ik - t(.a-—‘-whlull
pe
most delicious fish that swim H e AT A fuod-fish have no sup llOl, Q

X scquai with
excellence has hardly been claimed even by many \v!nc? are thoroughly a%}i:”gﬁ(: Nigh
and most favorably impressed with the edible q.uahtles of the c:ri)].mse | st.m:ked
ideal in mind, it is not surprising that disappointment overtoo!
their ponds with these fish, o ) s, con-

()lut,sidc ot the question of its food value, the (l:)a,rp ls,t?u tl;e Pacific States,
ir of o 13, which will be mentioned.
cited on » number of other grounds, ich ) e e
! In rescrvoirs aml lakes, its habit of stirring up the 1.nud :;‘u:‘\ sedt}utlle:tpl:::h:ﬂms
i Reference i ‘here made to the planting of fry ot th ‘
water roily. Reference is elsew ] ! ‘ . rodnoecns
muskellun)ge in Lauke Merced, ucar San Franciseo, 1n order :1? hem:’;e tl::,l:ll;strAs o
ic ; ¢ laat and constantly kept the water m .
of the carp, which were very abund opt > Bter Y o lind
" the reservoir the water supply of San Francisco,
lake was one of the reservoirs for | ’ : e
c‘ausidemble importance. Sea lions were previously placed in this lake for the
purpose. Mr. Babeock writes as follows on this subjeet: .
v H r-
Carp have entered the Blue Lakes in Lake County. The Blue Lakes, mre;“: :)l;u;:g;u:::k:is
merly very striking and beautiful bodies of water. A.V.La h!ott new te]lvs me ﬁLake e aports
ommiddy that its beauty is goune, the carp keopiny the water roiled all the time. Lo oree , i~
if the Spring Valley Water Compuny, in the ity aud county of San Fra , Was B
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earp iy 1o bo abuost nseless to the company.  The company employml ¥ ishermen by 1the month tn seine
the lake, and during that time—aome four months—honght 19 good-sized seals [i. o, sea lions] taken
near CH House.  These seals wero placed in Lake Marced in 1800, aud for & time the cowpany
employod men Lo go over the lake to pick up tho picces of dead cirp that were so niunerous ays to he
dangerous to the purity of the water. Iu the sumuatet of ING , il tle regnest and expense of the water
vompany, I engaged soveral ltalian fisherinem to go Lo the lake, and under our snpervision they used
all kinds of drag nets and seines in the lake and were nnable to take any earp or any other fish than
stivklobacks. ‘The seals have grown very thin,  Auother effort was mads in same manner with like
result in fall of 1895, 1 am of the opinion that there are no varp, big or little, in the Jake at this time.
‘The coming season the company will try agaie foc carp, and if noue is found the seads will he killed
off and large-month black bass placed in the lake.

A rather wide-spread opinion prevails that the carp consumes or uproots the wild
celery on which wild ducks feed, and it is reported that these e birds have
diminished in numbers of late wherever in this State their feeding-grounds bave been
invaded by the carp.” .

Carp are credited with eating other and better fool-fishes, but the charge seems
almost too trivial to netice. The ingestiou of Live fish unst be very rarely if ever
andertaken, and is inconsistent with the anatomy and known habits of the earp.

The habit of eating the spawn of other fish is aseribed to the carp in the Pacific
States, as in other parts of the country. From  statement hereafter quoted, it will

be seen that Ly some the scarcity of Sucramento pereh in California is attributed to
this canse.

The Sau Francisco Hrewing Bultetin ot May 20, 1894, coutained the following
editorial notice of the carp and catiish under the caption © Where the tish commission
went astray.” The article may be quoted to ilustrate the sentiment entertained by
nuy persons against the carp, and to show the gencerul grounds for that sentiment,

Whea the fish comnmission a few years ago wndertook to stock the rivers and alonghs of California
with cattish and carp, the Bulfetin deprecuted that sort of enterprise.  1'ains were taken to acyuire
information from various sources ahout the value of theso species ag food-ligh, in addition to what was
personslly known fromn observation on western rivers. It was found that thess fish were relatively
of small valie, and that thir was overbalanced by the injury they woukld do in decreastng tue number
of hatter fish.

Tho German carp liad already been tried in pouds and Inkes on privite estates,  Not asingle favor-
able report could be obtained. ‘The tenor of the reports were that the fish were a nnisance, and that
offorta were being made to exterminate them. Ponds and small lukes were drained ofl, but the ish
went into the mud and lived for weeks, When the water was turncd on, the fish were as active as
ever. They mnltiplied with amazivg rapidity. Bat nehody seewed ta waut them, except the fow
who were 51i)} bent on making experiments. These fish have upihtiplicd in the rivers and slonghs
nntilin many places they have Lecome a nuisuuce. Like the English sparrow ou the land, they are
heyond extermination, and are every where execrated,

Now comes the Oreyonian und reporis that carp have become so plentifal in the slomghs and bays
atong the Columbin that ishermen have offered to supply tarwers with any desired gnautity for manure
#b B s ton. The carp are gross feeders, consmming berter fovd-fishes and wild cetory and grasses on
which willd ducks feed and fatten. It iy reported that these gt hirds kave diminished in nambers
of Iate wherover in this State their feeding-jrraunds have boen invadad by enrp.

Then the fish commissioners made another nuforbunate expervnent, apainst the strongesy pro-
testy that conld be put forth. They introdused the hated aml almost worthless eatfish to the waters
of California.  These tish, like the carp, have multiplivd rapidly. It was reported, in answer to the
protests mado st the time, that only o superior kind of enthish wonld be introducer, ngainst whieh
thero could be ne valid objection. But they turned vut 1o be the same ohl tonghs that have neenpied
western Tivers anit bayons to the exclusion of hester fish, These eatfivh are voracions feeders on
St teout and satmon. Theie valae ig 8o low that very fow seck them.  The Chinese sell them occa-

stonally, as they do carp, if they can find & customer.  But most consumers turn away (vum these fish
in disgnst.
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The fish coumissionurs introduced to the waters of Californis, aniong some of 'g‘uml qual;:y, ::;O.
anecics of what were called edille fish that naw have coms into the category of mus.mwr;. _1. em i
olne u{' thess fish could bo removed from the water to the land, and there employed na fertilizers,
subatuntial gain Wonld bu made.

Drs. Jorftan and tilbert, in a paper* on the fishes of Clear Lake, California,
condemn the carp in severe terms.  They say of this fish:

Iiverywhere very couunuvn; burrowing into the x.nu\vl amony the tules :r in ;hu}lu\;’ w;n:lr:;tt;];;:
keeping the shoal waters voily all the time. This species m'regu.rded a8 wort lless or :;j)i‘;h v destrors
the eggs of the Sacramento perch and also devours f.l.ne l.alllsne.rza or waf.ar ce ex'y(,1 on rhioh the can
hackn-.md other ducks feed. In California this species js o nuisance, without redeeming qu .

The remarks of these writers on the Sacramento pereh and the eatfish in this lake
are alyp applicable to the question of the destractiveuess of the carp:

Archoplites interruptus (I'erch). Yormerly very commen, but uo.w be‘cox‘lz‘mgﬁ :m';m::,e :;)af J‘:
spawning-grounds sre devastated by the carp. '1‘he. destruction oi.' nnsc v; ;m lo :31 mx:
most unfortunate results of the ill-advised intreduction of the carp _mto alifornia w ¢ 1"’il  avesios
Ameiurus nebulosus (Cutfisk), Extremely ubx.mdz.mt and destructive to the apawn of other ap .
1t is, however, & fair food-tish aond wiuch less. obJect.mnubl_e than the carp.

The following statements concerning the destruction of 'vegetation by n,m"p in
California are from a letter from the late Mr. R:uuon B. Wilson, secretary of the
Calitornia fisk comuission, dated November 12, 1891:

I took alvastage of the flirst opportunity presented, Novax.uber 3, to Vl;lt :he .duck;hm;:‘,l;x;',:
preserve ol the Tule Shooting Club, located in the heart of whfxb is kpown 68 the S:;aunf ,_-:r?,:f;,
lying midway between Benicia aud Suisun. These marshes for twentybyeaz; ll:ver uen :1 Zs o
dnck shooting, and for the past ten years have beex§ pr'eserved by ﬁve'clnf 8. :‘; o . leaie ﬁu noni
frosn vear to year, supplemented the natural and indigenous growt.x.x ° vegea'\ ;ou 'hyll;ls‘;\ﬂng "
indigenous seeds and grasses, until ahout two years igo the pu.udB, ditclies, andg ofliﬁ at a z Krgo,m
up with vegetable mutter that upon the opening of .sha srasen it was almost uu;tmssl l;{ e; p;:n a.a out
through the dense growth. Laat year, the semon .ot 18490, IF was digcovered that a mar ¢ cth tgﬂmn’
taken place. The cause was attributed to the winter, which was a fnther eiever;ax on:s, in o a oo
were miny overflows and iTeshets vecasioned by he:wy.utorms. ’%‘lms year the chauge in re" :;“'i e
mentioned was much greater, 16 was eurly rupf)rt.e'd in the spring t?mt there \Zlnahver: 1: ! elarg
of vogetable growth in auy of the pouds.  Investigntion iolh‘)wed,‘aud it was foudn dt,thnt L) mi [3 :f;
numbers, ranging frow o few iuches iu length to 15 ponuds in w\_ralght, had mvs’e | e ﬁou:‘ T:,h
taken entire possessiou of alt the waters. ‘Phese fish cfuue, say, in May and remm:«:} glmglﬂ? ou 5:
fatter part of July~—that is, the bulk, but many remamell.lnter. ‘We are (_:onvine A h;‘ 688 Kr;——
pomwhers came toapawn.  About August, this gruat schoo'l‘, |f4you can 8o call it, sn(lliau :); lssppe:re -
that is, the lsrger ones snd the majority of the whole. Their going wag not nnhx cth e graas op::ds
i effect on vegetation—not a sign or remnant left. T}w rasul? is that to:day, W, alre e:e :;:xl:m po
huve heretofore atforded unlimited food snpply for surface-feeding ducke in tl;e ear) yfpf;r o esz:aor:
andd a like supply of celery bulbs for the canvasbacks uful redhe.?ds for the b? i;lnce o t' e s]e:;ox;; " Ba;
is ubsolutely not a single sign of vegetation. At the time mentioned I (:u're ully t?xuml(lue( b a ; ] of
the ponds and found thom positively bharren of vugo&uhl\e nmf,ter. .Noﬁw‘thsﬁandmg 2 ue‘mlg;’a 012:, :'o
it can be so eslled, of the lirger fish, the waters arv still alive with .the same fish, mngmg1 mm’m,m,
8 inches in length. These pomls, herstofore guite slear, are nov;v nothing more than muq hol ea.i :
this fish burrows in the mud thers i ne question.  Thoe heda'ui the wixtera 8re n.oh unlike ';): e‘:z:nkt;
appearance, with holus, couud in fara, rauging from um’:-‘lmlf' inch to 3 inches ;‘x; :lml’nettlsr. @ o; bonks
of the ponds and sloughs are ynite like the bottoms, ‘the tish have hurrow o the ( ep o8 T
in muny places, and it can he readily seen that it has heen one for the purposs of yetting a

h.
of th:':ﬁi::::hgho%;.o;:ur suggestion, I sccured three of the largest specimens of the fish. I cuaght

* Bulletiu U. 8. Pish Commission, 1894, p. 141.
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them i ¥
o Drm‘{;e‘lf in ono of Lln.a ponds. T shontd suy each weighod threo-fourths of o pound
‘.‘:“ dan, wrote t.o hin iy exporience, and am now in receipt of his ropty P ot
- o thr(e: specimens mentioned in your letter have been received P

dinary earp (Cyprinns carpin). 1 will hav . ) :

. ave them opened to see if, s

A e carl v napened 1o see i, perchance, the conte |
Lo ﬂm_':l ay t\‘xr‘n\v any light on the question at issne.  t shonht l»’hink there would {I (\"'leUf .

a carp might destroy the water celery and so interfere with the food of ducks.” o fittle doube

5 RS,

1 sont them
I quote:

What T have said, as {i
aid, as the result of my own observation, i } i
apomionce, whi ) ) . b ’ ation, is trine from evidence, by way of corre-
" (:“b“; ,.:l\.ch lr\.xs uc;umnlated m‘my offiee, and applies to all the marshes on t\:c \'-lura‘:n ftb
San Joaquin rivers for a distancs of guite 100 miles. Theirrigating ditches throughont I.)‘xe Sa ‘"" N ""f‘l
g an . Joaquin

al ey are full o ese hish, anud 1t 18 no ] Y Ay Bity 3 Y DRrrey 0’ \ 8 an
aml 18 1 TTowW
Vall f th fisl , t ‘“fish stor to sy that th i into the bank d make

The carp i I
amoml:: (%1_:1) is very unpopul.uv in the upper Columbia, at The Dalles and Celilo, o
pcoant o‘ i ?‘ supposc@ destraetiveness to salmon spawn. It is used to some ext,en;, b“
i “émm.;\t ‘;;mh(:.snnt thz;t section and also in the fishing-camps, but the cnnsumptiui
s light. matilla and Arlington complaints are al ]
5 \ ‘ Kton aints are also made of the earp.
e .“t I[unt,]mgfou, on the Suake River, Oregon, some carp are caught \IV)]liC]l find ¢
6llt.;'in011g & ne_ tarmers of the neighborhoml,  Along the same river, at Payette a :
o t;,;“’ sm]ne.tuvomble menn.ou of the earp i o tood-tish is made, h,ut, the seut,in;el:\(t
Atp;opke is generally against it and the fish has no economic value
Spokane, carp are sold in limited quantities to German fumilies at & g
o o an families at 3 to 33 cents
Mr. Wilcox reports that car { ]
8 that carp are found constantly in the Portlan
' Hleox reports tha : ant, and market, ¢
the «;\l;l}ll(]ldll(,(, 0i‘ the fish is such that at times it can not be sold at any p?iécﬂthough
' ltﬁ\)l‘}‘ ames (;ra’w((ml, fish commissioner of Washington, reports that L'u'p d
satfish have recently began to be recognized as of i . ey oi
ratlish o ntly ‘ eopized as of some importance as food-fis i
mll:;-tk?-; Lt'u, zlnfd .that in 1392 at least 32,000 worth of these fish were disposed of i:’l}ll;as’";
¢ “,,;I;uutgl l{ll‘:lll(l towns along the Union Pacitic and Northern DPacifie r'Lilroa:Ilz
ontdesiring to ignore any injurious qualiti o ; o
t ] 3 qualities the carp ma, 5 ini
- ’ . : ore ’ ¢ 5 ay posgess, the o
m::(,l:,i-\b(;"t‘?md that the fish ig credited with-doing much harm that it’ma “::‘:lg"
i;i]' t‘.\ \"v,' or, and that the cvidence on which the carp iy so severely cmileml fi
f:]’ ‘ 1 the Wester n Stzltgs, a8 elsewhere, wholly insuflicient at present, whateve b
he result of an hinpartial investigation of the matter. ’ ey be

In the November 5, 1891, is g
ssue of Fores vl Stre i . . .
reference to carp in Ualif’hrnin’; of Forest and Stream is tho following editorial

Nearly anc £ elore Hted S 11 H x
1y two decades a4go, an 1 five years before the United States i ported the fish from ( ermany
’

Mr. J. A. Poppe placed five small « i Nine months luter (Ma
A 3 all carp in ono of his powds at S a, Ci i Y,
18 ' h ! : g . I il DT TIITHY (_/ull. i b l
73) his stock had grown to 16 inches in longth, and 3,000 younyg Ii;\h were obtained :’rolmctl e( l'rs;;
) 3 e fi

breeding.  The fish were i

. sold to farmers thron J

Vi ! i rhout the State i

Americaand the Sandwich Islamds, The increaso of t,huup(-‘:-i:u' :t-(o ‘. o o
was remarkable, and the demand continued stoady © romotd

zially tu the imarsh or “tule” lands,
]

Now n reactio wposrs Lo ve set in, and a most
Lion appoars to ha "

unjustifinble style sui amount of abuse is being houpod aupon a really valuable fond-ﬁsh, which b

j fiab ] 1eh has

algo long hold a wortby place am:
g ong the anglers’ favorites i 1 in i
o lonis b o 8 4 i es in countries wherein it was |
q. ies which led to the action of the Government in hehall of cli i et
o all’ of earp acclimation were the
(1) Fecundity and adaptabilit
! ect E adapts Ly to the processes of artitici: agriki
(2) Living largely on u vogotable diow. e ol artcial propagation.
(3) Hardiness in all atnges of growih.

(4) Adaptability to coniditions ¥
. ¥ uniavorable Lo any eogually puls .
varied climates. able o any eyually palatable American fish and to very

(5) Rapid growth.
(6) Harmlessness in its relations to otber fishes.

e " !
They are, of course, the

e R A s I SIS
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(T) Ability to populate waters to their greatest extent.

(8) Good table qualities.

These propertics still exist and no amount of unreasoning prejudice can alter or reduce them.
When we are told that the carp is @ kind of sucker and “sucks the roots out of the banke of the
ditehes, cansing the hanks to wash out,” we are bonnd to roply that California is noted for the variety
and size of its suckers, but the carp is not one of them. The habit roferroil to is nog observed in the
carp, and tho real culprit must he sought in sotwe otber direction. 1t i3 gravely asserted also that the
fond of the ducks and other wild fow] is consnmed by the carp and the game birds are deserting the
warshes in consequence.  Again, it is charged that the salmon and trout waters ars being invaded
and the eggs devoureld on the spuawning beds. Curp in water having a smniuer temperatute of 547
would be about ax nutimely as oranges on the tuudra at Point Barrow. Wo shall next hear that
the carp has utterly destroyed tho salmon industry of Alagks and driven the seals out of Dering Sea.
As a wmatter of faet, California has many native fishes of the carp or minnow family, some of which
swarm in the irrigating ditches, while others inhabit trout waters, and certain of these are known
to be very destructive of eggs. In the Pit and dMcCloud, for esample, may be found a large species
of Ptychochilus, known 18 the Sacramento ¢ pike,” which is really a gisnt misnow, growing to 5
lougth of 5 foet. ‘This, or sowmething like it, is probably the fish for whose sins the carp is now
sutforing in the estimation of many good people of Californis. Before pussing final judgment on the
subject, send some of the cold-water carp and the burrowing nuisanue to some oue who knows the
tishies of the State for identification. Dr. Jurdan, at the Leland Stanford Junior University, will settle
all doubts for you, and Forest and Stream will take pleasure in piding investigations of any eort into
the habhits of fishes.

In a letter duted September 25, 1891, Mr. Ramon 1. Wilson, at that time secretary
of the California ish commission, called the attention of the United States Tish Com-
missioner to the Let that carp had been taken at the McCloud River station of the
United States Fislh Commission, and that Pitt River and Squaw Creek, in the vicinity,
were swarming with the fish. Mr. Wilson expressed the fear that this raid of carpin
the upper waters of the most important sulmon river of the State, the Sacramcuto,
was a serious nutter.  Iu reply, the United States Fish Commisstoner stated that it
i not seem possible that the carp could injure the salmon, whose spawning beds aro
located in the cold upper portions of the streams, and that it would be contrary to all
experience to find carp thriving in such situations. The Comissioner suggested that
the fish reported in such numbers in the Pitt River might not all be carp, but some
other members ot the carp family, gueh as Orthodon, Lavinia, Pogonichthys, Mylockeilus,
Ptychocheilus, ete.

In attributing to the carp the searcity of canvasback and other ducks in & given
region, there ghould be proof that the carp does and other fish do not eat and uproot
large quantities of Vallisneria; and the intinence of market hunters and indiscrimi-
nate killing by sportsmen wust not be overlooked. The searcity of canvasback ducks
in most streams probubly antedates the advent of the carp in noteworthy numbers,
and, as in the Votomue, was coingident with spring shooting and with the activity of
pot-hunters using swivel guns. Mr. Johu P Babcoek, chief deputy of the California
fish commission, states that he thinks Jducks in that State have changed their feeding-
grounds; miles of lands in the San Joaguin Valley arenow covered with ditches and
miles of alfalfn now grow where a few years ago thers was o desert; and the main
market supply of ducks comes from that Tegion instead of the Suisun Marshes. He
thinks, however, that the carp have proved very objectionable in this region, and in &
letter communicates his observatious, as follows:

The carp have destroyed almost all the will celery of the lower Sacramento and Suvisnn Marshes.
They reach all the ponds during high water, and, as soon as celery comes up, they eat the shoots, and,
in many of the best pouds on the ghooting preserves, huve taken roots and all of the celery. They
have not dostroyed tho tule gruss to suy noticeable extent, if at all. The damage bas bevn to- the
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!n;tl.vr grasses.  Many of the clubs planted wild colery in 1801, 1802, ;u_ul 1893, but the carp destroyed
it all, and it i elaimed by obsorving mon that the celery is entirely destroyed. The clubs reﬂo;‘t'
every season to baiting their ponds with grain, and in these ponds t;ln-‘c:u'p move in droves that W. P
Whittier tells me look like a tidal wave, as they move from one side to the other. o

. tlfhe following obscrvations on the food and the feeding-habits of the carp have been
furnished by Dr. Rudolph [essel, who supurintended the tivst importation of German
carp by the Government in 1377, ami the foremost anthority in the United States
on c:‘trp-cultm'c. Dr. HessePs remarks were prompted by the letter of Mr, Wilson
previously quoted, an extract from which was submitted for an expression of opinion,

.ln conuection with an extract from a Jetter of Mr. Ramon E. Wilson, ('alifornia fish eommission,
n.'.lzftl.ug to the suspected destruction of wild celery and other vegetation in the Suisun Marshes in th;
v{cunty of San Francisco, Cal., by the carp, 1 will give you uy observatious, extending over a period
of nany years, regarding the habits of the carp (if I may e allowed to so term its mode of living,
and the likes and dislikes of that fish), cautioning you, however, uot to regard such observation &{
anthority. ’ . o

It is trie that I have paid a great dleal of attention to the habits of the carp in Furope and in our
castern waters, hut I am not fawiliar with the waters of the Pacitic Coast, aud, for this resson
conclusions should not be taken as tinal. ' ' '

It iy well known that the carp is not very particular as to its foed, It feasts upon animal as well
as npon vegetable food. 1t seems to be an established fact, however, that animal food is preferred
hence their persistent hunt in the mud amd abont 1the roots of water plants for worms, erustacea, nmi
larvie. At the carlival stapes of its existence, from a fow wesks Lo n few months old, ,'.he y\mng'curp
can be seen serntinizing water grasses and the wnder parts of doating leaves, ste., for diminutive and
fl!muaz wicrascopic animaly tor feeding purjposes.  Laterau they do ot desprige larger animal sahstances
in the rivers; but whare there ina pereeptible searcity of that kind of foml in rivers and ssaguant
waters, they aseend into tribittaries, creeks, and bayons, ostensibly going for vegetable food, in re‘;lit
hn\f’l‘\’&l‘, delving, digging, burrowing, aud hunting in the mnd and abont the roots of the \)vunar ve"ye:
t:xtun.n for animal fuod, as indicated above. No one need, therefore, be surprised if' at snch vignn;w
exertions of the earp the growth of vegetation generally will not be promoted and the water will not
become auy clearer.  Many a plant will thus bo aprooted, rise to the surtuce, und perish, and this ma
have been the case with the celery plants in the Suisun Marshes, tov, to a certain t:xteu’t. Y

The carp is very numerons and proliic in the Potomee Rivor.  There are speeimons from 20 to 30
pounds, hut that they wo for the water celery has wot. bheen noticed horo as yot.  Water ce]er; I‘O\.vﬂ
in .tnhundum:u in places where the river tows stowly, especially about the su«:.u]]ad flata, but ﬂuS' ilfl"urv
to l.m growth, or a reduction of jta density, not to speak of its total destruction, has ll(;t been hear.('l ovf
f“ far as 1 kuow, with two exveptions only, not attributable, however, to the carp, bus to high Wntel,‘
in the spring of 1882 and 1889, when every kind of vegetation was swept away by ;.he floods, and ct;u-
sequently water celery disappeared from the river during the two yeyrs subsequent to thost; freshets,

T st uot forgret to cull your attention to the fact that turtles, too, nre not averse to o meal o;'

water celery.  I'requently 1 have seen red-bellies” il “yellow bellics” feasting in the deuse
growth of.l'uhuumc celery upon that plant.  Agother poiut: For years [ have kopt qu;i’m o number of
these species of turtles for vrnamental purposes in a suatl pond about this station and fed thems with
water celery tiken fresh from two pouds stocked with n greal number of old and young carp, which
never touched the relery, though it must be admitted that they did loosen the nmt..u in their l;nm. for
anitnl food, ‘
) In .cum:lusiuu, oroiterate that 1 am not familiae with the fauna of the Suisun Marshes, but ny
impression is that, upon closer investigation, there mity perhaps be found additional cmmc:; for the
disappearance of the water celery and other vogetation thercin, besides the undeservedly much-
abused carp.

The carp may be very destructive to the spawn of certain fishes; this is probably
the.mosb serious charge that can be lodged against it. At the same time, no exami-
nations, by competeut persons, of the stomach contents of carp appear t,o,ha,ve been
made in the Pacitic States or elsewhere.  Kven if it should be demonstrated that the
carp consitines large guantitics of fish spawn, it wonld not differ in this respeet froma
host of native species whose shortcomings in this respect are usually overlooked. If

s
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we condemn the varp for this pernicious propensity, without conclusive evidence, what
are we to do with the basses, trouts, salmons, sturgeons, and the entire sucker aud
catfish tribes, with known spawn-eating tendencies? There can be no question that
in the waters of the Pacific States the large indigenous represeutatives of the carp
family—the Sacramento pike (Ptychochetlus) and the squawfish or Columbia River
chub (Mylocheilus)—are immeasurably more destructive to spawn than the carp. They
are notorious spawn-eaters; the most attractive bait with which to catch them is
fish spawn; and on the spawning-grouuds of salmon aud trout, where the character
of the water is not adupted to the earp and where it is either-entirely absent or quite
uncommon, these fish are almost nlways present in large numbers and are kuown to
subsist lnrgely on the ova of salmonoid fishes.

Considering the question of the relation between the carp and the scarcity of the
perch in Culiforuis, attention is dirccted to the report of the board of State fish
commissioners for 1883-84, iu which the decrease in the abundance of the perch is
commented on and other factors than the carp assigned as the cause of the scarcity.
The beginning of the scarcity of Sacramento perch dates from 1881 or 1882, and was
probably antecedent to the general abundance of carp in public Waters. The remarks of
the fish commissioners in the report cited are as follows:

In former yoars thie fish was very plentiful, but has become very scarce in the last few years,
owing to several canses, viz: .

(1) Wo beliove the grentest cause of disuppearance is due to the reclamution of our tule lands by
closing the sloughs, whereby ingross aml egress ure stopped, causing them to deposit their spawn in
the rivers, und the spawn is lost by being covered with sediment.

2) By o contivual drain upon the supply bW’ who are ever on the
alert to find their hiding-places. .

Many people in California think catfish are to blame for the scarcity of Sacramento
perch. Reference to this matter is made in the remarks on the catfish.

The fiuct that curp uniformly command a higher price in the principal markets of
the country than do many fish with well-established reputatious as good food-fishes
should prevent the reiteration of the statement that the carp is of no value as food.
The additional tacts that in the United States the carp has greater money value and
is consumed in larger quantities than any other fish taken from private waters should
be conclusive evidence of its food value and economic status.

A great deal more has been expected of the carp than has ever been claimed by
those whose experience entitle them to speak on the subject. In the United States,
which is 8o bouutifully provided with salt-water and fresh-water food-fishes, the chief
utility of the carp lies in its adaptability to cultivation in natural and artificial waters
in the lowlands and plains which are either destitute of foud-fish or contain species
inferior to the carp in size or edible qualities. Throughout the Western States there
are closed waters, containing few or no desirable fish, in which the carp is susceptible
of successful enltivation and is the equal in food value of any of the fish which are
found in the swme situstions. It is to the stocking of such waters that the carp is
eminently adupted, and it is thus being utilized by thousands of families in which
it is the chief if uot the ounly available tood-fish.

The carp is preeminently & poud fish, and when reared in ponds or similarly closed
waters it will have food qualities, the degree of excellence of which will depend on the
character of the water. Discrimination in the planting of carp should entirely obviate
any necessity for considering the injurious qualities of the fish, except as a precaution-

ary measure.
F. €. B.1885—28
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The ‘“Abstract of the Eleventh Census,” in a table showing the extent of carp-
culture in the United States in the decade ending in 1800, gives the following data for
the States ot California, Oregon, Washington, Nevada, Idaho, and Utah:

Number of carp-culturists ... ... e 1, 006
Number of ponds and other bodics of water in which carp were planted.. 1,241
Number of carp planted........... e aee... 101,617
Value of carp sold or usml frmu pnvale WALBIB. ot aen i ceae et $15, 324

The field inquirics conducted by the Fish Commission through Mr. W, A, Wilcox
showed that the sales of carp by the fishermen increased aununally from 1889 to 1892,
Figures drawn from the books of the San Francisco dealers for the years 1893 and 1894
indicate a continuation of the increase, the aggregite receipts in the latter year being
about 20 per cent larger than in 1893, Pollowing is a statement of the quantity and
value of the carp taken for market in the Sacramento and San Joaquin rivers during a
series of four years, as determined by Mr. Wileox:

| Vears, Ponnds.  Value.

58,113 1,874
50,618 | 20t

51,214 :1,1:«;'
65,662 | 2 191 !

PN T g T.E'Fj

The foregoing fish were taken with scines and fyke nets. Theaverage gross price
received by the fishermen was a little over 3 cents a pound each year. In-addition to
these fish, large quantities are known to be taken for local sale aud howe consumption
in counties remote from the coast, for which no statistics are available.

San Franciseo is naturally the principal market for carp on the Pacific Coast. An
examination of the records of the wholesale fish-dealers of that city by the writer and
the California fish commission showed the receipts to have been 35,6563 pounds in 1893
and 42,580 pounds in 1894. The largest quantity handled in any one month was 10,142
pounds in January,1894. The figures for cach month in the years named are given in
the followiny table. In addition to these, many thousand pounds of carp are handled
by the Chinese dealers, of which no accounts can be obtained.  The catch of the Chinese
fishermen can not be ascertained, owing to their suspicions disposition and’ ﬂfe’ﬁﬁmi_
~_to keep any records. Mr, Babeock states €hat large quantities of carp are offered for 7
Twale in the Chiness markets every morning. 14 is likely that their aggregate trade in /
this tish is larger than that of all the other doalers.

Statement by months of the number of pounds of curp hundled by San Francisco dealers in 1593 and 1894,

Monthy. 1My, 1594, j

{etobmr,
November
; Docemher

el RER e
Total ....... 35,658 1 42, 580
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The average retail price received by the San I'rancisco dealers for carp during
the past few ycars has been about 4 cents a pound. The average weight of those
exposed for sale in the city markets is 5 pounds. The largest seen by Mr. Paladini,
one of the oldest dealers, weighed 30 pounds, while Mr. Cuneo, of the American Union
Fish Company, has handled a fish whose weight was 33 pounds.

In discussing the striped bass, reference is made to the observations of Mr. Alex-
ander, which showed that in the Sacrameuto and San Joaquin Rivers the carp consti-
tute the principal food of the bass. Further investigation will doubtless indicate that
a number of other fishes (black bass, stecthead, and Sacramento perch, for instance)
also subsist, in part at least, on carp.

THE TENCH.

The tench { Tinca tincaYyis a fish of the carp family native to Europe. It has been
somewhat extensively planted in the United States by the national fish commission.
In foreign countries it reaches a maximum weight of 12 pounds. The fish is covered
with very fine scales and is shapely and handsome. Its habits are very much like
those of the carp. The flesh is firm and white, and is considered very palatable. In
1895 a number ot shipments of yearling tench were made to the Pacific States; 50 tish
were placed in Older Springs, Washington County, Oreg.; 400 were put in Fourth of
July Lake, Fetz Lake,and a pond in Spokane County, Wash., and 758 in Diamond
Lake, a luke and a pond in Kootenai County, and a pond in Latah County, Idaho, the
first-named luke receiving 500 tish. In February, 1885, 20 tench were sent to a private
applicant in Virginia City, Nevada.

THE GOLDFISH.

The goldfish (Carassius anratus)is an grnamental fish, without value as food.
Numerous plants have been made by the United States Fish Commission in private
waters in the Pacific States, and the fish has, in some instances, probably escaped into
lakes or larger streams and there become acclimatized. It readily interbreeds with
the earp, to which family it belongs. :

THE AWA.

In the report of the California fish commission for 1876-77 the following reference
is made to the introduction of the Hawaiian awa (Chanos cyprinella) in California
waters. No further mention is made of the fish in the State reports, and there is no
record of their survival or capture:

In exchunge for some salmon nud trout eggs, sent to the Hawaiian Islands, we received in July
last nearly 100 fish called ‘‘nwa.” These we placed in a small stream at Bridgeport, in 8clano County,
where they conid have free nceess to brackish and salt water. They are eaid to be the most valunble
food-tish of the Hawaiian Islands, of fine flavor, and thrive in fresh, brackish, and salt water. Where
they have access to sult water they grow to weigh an average of 5 ponnds. We have reasen to
behieve they will find congenial homes and grow and multiply in the waters of this State.
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THE SHAD. -

HISTORY '1)1" EXPERIMENTS IN CALIFORNIA.

The shad (Clupea sapidissima) was first introdneed into the waters of the Pacifte
Coast in 1871. The feat of transporting the fry across the continent was at the time
considered so remarkable and bas had such a prominent influence on fish transporta-
tion that the original accounts of the experiment, as coutained in the reports of the
California fish commission for 1870-71 amd the New York fish commission for 1871,
may with propriety be quoted at some length. The possibility and the desirability
of introducing the Ash into the rivers of the west coast appear to have been first
suggested by the California fish commission, as may be scen from the following
cxtract from their report:

Your commissioners maute arrangements with Mr. Seth Green, the noted piscienltnrist of Roch-
cster, N. Y., for the importation of a lot of younyg shad to be turned into the Sacramento River,
Noshad proper ( dlosa prastabilis) are fonnd in the rivers of the Pacific Coust, while there are found
several varisties of the same fimily, such as herruyz, anchovies, and sardines.  As shad readily enter
rivors while muddy from the spring freshots, and spawn in waters of a temperature as high as 65,
thcre was reason to hope that 1if the shad could be brought here alive aud torned into the river they
would fiud suitable food, and n time go to the eeean and return to propagute their species. As the
shad is very prolific, each full-grown female yielding from 50,000 to 80,000 ¢gys, aud as the flesh is
esteemed to be nutritious and valuable food, it was deemed proper to make the first experiment of
importing new varieties with the young of this fish. The eggs of the shad are hatched in from two

to four days after they are spawned; therefore, if there were no other reasen, time alone would

prevent the importation of the eggs.

Mr. Green felt so much doubt as to the possibility of traunsporting the young fish for so great a
_distance that he determined to superintond the experiment in person. llo left Rochester, N. Y., with
an assistant, on the 20th of June, with 15,000 of the young fish just hatched, contained in eight tin cans
holding about 12 galions of water each. The wuter had to bo changed at overy convenient oppor-
tunity, as on a part of the journey the weather wus quite warms Constant attention had to be given
to prevent the water in the cans from reaching n higher temperature than 80°. At Chicago he lost a
few tish from a tilin of oil from the machinery of the waterworks with which the water attempted to
be used was covered. At Omala the river water killed n few. The canse of this ke had not time to
investigate. The water of Bear River (discharging into 5alt Lake) and the waters of the Humbeldt
and Truckee rivers were found to agres with themw sl contained plenty ot food.

Mr. Green arrived on the 27th of June. As it was advisable to put the young fish in the river at
as high a point as practicable, for tho reason that the instinct of the shad s, like that of tho salmon,

. toreturn to spawn at the same place where it was hatehald, they wers the siune day transferred to the

cars of the California and Oregon Rulroad and taken to the Sacrnmento Kiver at Tebhama. Here the
teraperature of the water was found to be 0 F. Upon dipping np the river water in a glass and
pouring «u lot of the young fish into it they were found to be lively and the water to contain large
quantities of some minute substance on which they fed. All the conditions being favorable, they
were turned loose in their new home.’ .

It is expected they will remain in this river until abont Jannary, by which time they will be 3
or4 inches long.  They will then go to the ocean to return the next year weighing from a poundto a
pound and a half, ready to commence tho increase of their kind. Thus far the experiment has been a
success. The water of the river in adapted to them. It contuins the proper kind of food for their
yonng, and the waters of our coast are filled with the sand Hea, a small species of the shrimp, on
which the fish feed after reaching the salt water. The only thing to b feared is that there may be
in the ocenn some kind of & fish which may so completely exterminate them that none will be left to
comse back and spawn. If, aftor one or two yeurs, cven ous shad iy tuken in the river the result will be
satisfactory, as it will demoustrate the fact that all tho conditions are favorable to their successful

T Y
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propagation in the waters of our rivers. Wecould then, at a tritling expenss, fill our waters with this
valuable fish. When first hatched and in a condition proper to be tranasported, one freight car would
bring over 2,000,000 of them. If, after two years, none should be taken, it wonld not then be well to
ubandon the experiment. ’

Mr. Seth Greeu's account of his trip across the continent with the young shad,
and his opinion of the success of the experiment, are as follows:

On the 19th of .June, 1871, 1 started, at 8 a. m., from Mull’s fishery, 10 miles below Albany, on
. the Hudson River, with 12,000 young shad in four 8-gallon milk cans. They had been hatched
the night before at the estublishment under charge of the New York commissioners. I arrived at
Rochester ut 10 p. m. and changued the water, substituting that from the Genesee River without injury
to the fish. 1 arrived at Clevelund ut 7.45 next morning, put 200 shad in Lake Erie, and changed the
water again. The fish were then fresh and lively, without uny sigus of sickness. I again changed
water at Toledo, and when I arrived at Chicago, at 7 p. m., the fish were still in good order, Here I
tirst tried the water from the city waterworks, bnt found there was too much o1l in it, so I went to
the luke. Having testod the water aud found that it would answer, I put 200 fish in Lake Michigan,
and ou June 21 started with cans nowly filled, at 10.45 a. m., for California. Icarried an extra can of
water, for hefore me was a lony stretch of almost arid land.  Still I was fortunate enough to find some
places between Chicago and Omahs wlere I could get a few pails of water and make a partial change.
The fish were still in good order when we arrived at Owaha, but there I could not find any water in
which they would live {ive minutes. The way 1 tested the water was by filling a tumbler and putting
a few figh in it. It was easy to tell at once, by the behavior of the fry, whether the water agreed with
them or not. I did not get a full change until I reached Laramie River. From Omahs I did net tind
any good water for 400 miles, and the only way I kept my charges alive was by drawing the water out
of the cans into pails and pouring it from one pail to another until purified, this process being assisted
by my getting a little ice water from the car tanks.

June 22,—Bad water all day, with the thermomeoter 100 in the shade from Y a. m. to 4 p. m. I
used ice water the entire day, a very iittle at a time, and had hard work to keep the temperature of
the water below 822, [ began to feel bhie und doubtful of the result. ‘The fish sufiered considerably,
but the weather began to get cold toward night, and 1 got the temperature of the water down to 75°
at ¥ p.m., the fish recovering somewhat.

June 23.—1 arrived at Laramie River at 5 p. m., and got o good change of water, fish doing welil,
and I began once more to feel hopeful and enconraged. We hud a frost that night, and next morning,
at 7, I changed water at Lircen River, where it was in proper condition, At 2 p.m. T got another change
from a stream in which there were trout, and agnin at Ogden, where I put 200 fish in the river.

June 25.—The water was changed at the Humboldt River. The water was good aund continned
good all the rest of the way.

June 26.—1I arrived at Sacramento, and took the fish up the river 275 miles from Sacramento, in
company with Messrs. Redding and Smith, the California fishery commissioners. In their pressuce I
deposited the fish in the Sacramento River the sume night at 10 p.m. There were about 10,000, in good
order.

On the sixth and seventh days ont they begun to be very busy, looking for food. Whenever [
changed the water, they wounld clean up all the food there was in five minutes. They did not enffer
for foud as long a8 the suc lasted on their bellies—that is, for abont tive days—then they needed suste-
nance. I § could got o change of water often envugh from running stresms, I could carry them a long
way, a8 nearly all strens are filled with small ingects. Witk this view 1 examined the water of the
Sacramento where I put them in, and found plenty of food for the young fry. I then went down to
the Pacific Ocean, and nscortmined that therea wore plenty of sand fleas, which are the principal food
that the old shad live on in the Atlantic.

And now, in conclusion, 1 ean ounly suy, that if they do not have shad in the Pacific Ocean there
will be but one cause—the roily water caused by washing the mountains down for gold. However, {
think the fish will get through all right. I examined the river where it looked so roily, and found it
quite clear on the surface for a fuw inchus down. The tendency of the roil was to settle to the bottom.
The young shad will ind the clear water, aud if it does not get very much worse than it was when I
was there, they will succeed. DBut iff these o not, more must he sent, for any nmmount of young fish
can be taken to Culifornia by making the proper proparations beforehand.
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THE BLACK BASSES.
HISTORY OF INTRODUCTION.

Plants of both large-mounth black bass (Micropterus salmoides) and small-meRER
bluck bass (M. dolomien) have been made in the Pacific States. The small- moutlﬁ
however, was introduced much earlier and in larger numbers. It appéars to
first mkul to California in 1874 Ly Mr. Livingston Stone in his “aquariam’ ¢
original lot consisted of 75 full-grown spawning bass from Lake Champlain;
and 24 small fish from St. Joseph Rlvex V[u,lnrm.n Two of the la.rtre fish’
the small ones were lost iu transit.
the immature lot in-Alameda Creek. -

The probable extermination by anglers of the fish put in Napa Creek e
missioners to renew their attempts to acclimatize the black bass, and in 1879, the
Mr. Stoue take ont 22 fully matured fish from the Bast. These were put in the Gry
Spring reservoir of the Spring Valley Water Company, in San Mateo Couuby
the assurances of the company that the fish would be protected and be at thie digj
of the commission should they increase. Shm tly bLefore this u small lot of

from the waters previously stocked; tlms, in 1889, it was reported as bel
Russian River. In 1889 the State authorities beg(lu the distribution of b
from p]anted waters, dueﬂy the San Andreas reservoir, and aUO fish f: om 6

ties, and a hl\e at Bl Mont,e in Monterey Oouuty, the wuregate plants ] ]
Some bass were taken from the reservoir of the Spring Valley Water Compai

In 1893, 155 fish were sent out by the State commission. The extent of the.WoF
1894 eclipsed all previous records. The State authorities sent a deputy to th 'Rusma
Itlvex whexe in May the mld hsh were semed The number c.mght aud d

"In a report of Mr. J. G. Woodbury, Cahforma aupermteudenc of lmtchcnes, prmted i ;
appendix to the biennial report of the State fish cornmission for 1889-90, the followmg stntemenﬁ
made:

“Seth Green brought the ﬁran Dblack bass to California.

These were hxought out,

Mr. \\ oodbury g sives no further particulars, and is certmnly in error in claiming thn
_mentioned by him were the first 'md second respec(’.xvely, taken to California. He has ove
basa carried by Mr. Stone in 1874,
lot transported to the State:

.-siouer, by whom they were placed in Weber River, -near Ogden
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largest plants were made in Fresh-water Lake, Humboldt County,(2,000); San Joaquin
River, near Herndon, Fresno County (1,000); Lake Yosemite,-Merced County (1,000);
Stony Lake, Humboldt County (500); Keweall Rlver, ’l‘uhre County (600); Garvey

Lale, San Gabriel, Los Angeles Conuty (500); Irvine Lake, Orange County (500).
Small waters in Alameda, Los Angeles, Santa ]hrbara, San Bernardino, and Tulare
counties also received fish.

The distribution of small-mouthed black bass by the (Ja.hforma, commission was
further extended in 1895. Mr. Babeock furnishes the information that from the
landlocked overflow pouds of the Russian River 25,600 fry were collected by the
commission’s agents, and that the fish was given a much wider - dxstubutmn in the
State, applications from almost all connties being filled.” )

. The United States Fish Commission in December, 1891, phced 1, 990 yearling
large-mouth bass in Lake Cuyamaca near San Diego, and 620 in the I‘eather River
near GI‘}(“63 In June, 1895,-4 carload lot of 2,500 large mouth bass was sent to the
California fish commission,.. The fish were retzuned in pouds at Sisson. Iu‘the same
month 50 fish were put in ‘each of the following California waters: Buena Vista Lake
near Bakersfield; reservoir near San Diego, and Elsinore Lake near Elsinore.

The plants of black bass in Oregon *have not been numerous, although consider-
able interest has been manifested by anglers in securing the acclimatization of the
fish in the State. In October, 1892, 500 yearling large-mouth fish were placed in the
upper part of the Willamette Rlver near Salem, and in July, 1895, 75 yearlings were
deposited in Doves Lake near Salem; 25 in Mill Oreek, a tributary of the Wlllamette
River, and 75 in Big Creelk, a branch of the Powder River..

Comparatively numerous plants of yearling large- mouth bass have been made by
the United States Fish Cowmnnission in Washington during the past few years. In
1890 Washington, Loon, and Colville lakes received 1,220 fish; in 1891, 125 fish were
sent to Loon and Liberty lakes; the following year 3, 54’1 fish were planted in Clear,.
McDonald, Loon, Deer, American, Liberty, and Gravelly lakes. OClear, Padden, and
Shepherd lakes, o private lake in Spokane County, and a public lake in Ska.gxt, County
were supplied with 400 fish in 1893. The shipments in 1895 consisted of 625 fish,
deposited in Loon, Cavaunaugl, Silver, St. Clair, Welty, and 01ear lakes, the aggreaate

_phnts in Washington being 5,442.

In the Boise River, near Boise, Idaho, 1,597 yearlmg la.rge mouth bass were
p]anted by. the Uhited States Fish Commission in November, 1899

In 1888 the Nevada {ish commission exchanged 30 000 young eastern brook trout
for swall-mouth black bass, the other party to the t:ransactlou beiug the Sprmg Valley
‘Water. Company of San Francisco, The’ number of bass recewedI is not sb.mted in the
oﬁlcml report, but it probably amounted ‘to severa.l thousa.ud Some wexe planted in
’Ca.raon River and YWashoe Lake, and 'nbont 1 000 were pla.ced m a prxvat,e reser voir
nea.r Carson. :

The noteworthy results attending the plamtmg of black ba,ss Utah warrant
e eference, although the general dlscnssmn of ﬁsh acehmatlzamon in tha,t ‘State is not
éonlSldered in this paper. In September, 1890 the Umted States Fish’ Commission
dellvered 300 yearling large-mounth bass to Mr AL M. Musser, the State’ ﬁsh commls :
At bhe qame time
1,418 yeéarlings were planted in Utab Lake, n,t. B.Lt,t]e (Jreeh Iu 1893 twu lots of 25
ﬁsh e'\ch were supplied to applicants in SalL L‘Lke (Jlty L
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most mdely distributed gﬂ.me fishes of the Stwtc The State fish connms.snouersl}a.ve
refrained from depositing fry or yearling bass in waters already stocked w ith salng
trout, but have restricted the distribubion to lakes, Le%ervous, ponds, aud rlver
which the pl cdaceous bass could do no d‘un'lge

those riv exe in wlm,h they have not already been pl.mted
Very prompt results attended the planting in Napa and Alameda creeks in’ 1874.
In t;heu 1(,1)01(. for 1874-75 the C'thornn commissioners st'\,ted tha.t; during the, latbe.r

The fish pld.ntul in Ahunedm Cleek were mx(l to have been seel
The 1cpmt for 187677 stated that the ﬁe.h had mcre

been ubsu ved
none had bu'n tak«_n

two years named. .
The adult buss plnced in the reservoir in San Mateo Couuty in 1879,mp

for dlstubumon I xsh impor t,ed by the Sportsmen’s ()lub of San 1* rancisco about he
same time and placed in a lake in Alameda County had also increased and were Sube
sequently utilized in stocking other waters. The San Mateo County reservoir serv
as the principal source of supply for the State commission until 1894, since Wh;ch:
the young for distribution have been wostly taken from the Russrm River.
In the Awmerican Angler for April 9,1887, Mr. Charles Kaeding records the ar valy
at San Francisco on March 2 of the first bhck bass from the Russian River. The | .cﬁ;
was taken at Guerneville and weighed 24 pounds. By 1889 or 1890 the Russian Ri v;
had become well supplied, althongh the California authoritics stated that up ‘b
time not many public waters had beeu stocked. Numerous applications for b'uss e
made to the State commission in 1890, and over 800 yearlings were obtained for pla,nt ;
ing from waters that bad been previously stocked. The abundance of the ﬁsg?g
Russian River was attested by the large number of yearlings taken for dxstnbv.} 1'1%@
1894 aund 1895 from the overflow waters of that stream, the aggregate collections bein
35,000. Lnrge' nambers. of young fish were seen in the river itself in 18
Babcock believes the stocking of the Russian Ri\'&ll was done by private parties)}
there is no record of plants made in that strean under State 'Lusplceq
Tu their report for 1893-94, the California commissioners said tlnb they could quo
from many letters showing the most remarkable growth of black bass in strmm‘s“ﬁm
lukes which had never before been stocked. Besides the numerous closed w_a.ter&
which the fish are fonud, the following rivers,in addition to the Russian, are;
stocked: Tule River, he.xdwatels of the American River, headwaters of
Joaquin River. A few bave also been reported from the Sacra.mento River ot Colugas
Jordan and Gilbert record the smallinouth bass from Clear Lalke.
Mr. Fletcher, deputy of the California fish commission, reports that black bass
doing very well in Imke Cnyamaca, nnd that a- grmt m'my have beeu taken in t
two years. Mr. J. I5. Friend, of Sa :

N
latter part of 1895, took 3 hrge )i p’ﬂ%})]&f&l: ﬁs

" successful m(:roducblou is more important than in any other State.
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~Regarding:the outcome: of the plants of bass in Washington waters, Mr. .Alex.
ander report.s that as far as he has been able to learn nearly all the bass are thriving
and ‘are in a fair way to soon become plentiful enough to give the a,nglers sport and

supply many tables with food. .

Clear Lake, 14 miles from Spokane, is oue of the waters in wluch the. United
States Fish Commission has deposited bass, plants being made in 1892 and 1895. In.
August, 1895, Mr. William Barnum, of the Commissiou, visited this lake and found
the fish abundant. Silver Lake, about 2 miles distaut, has also been successfully
stocked, and bass were numerous in 1895. Otter Lake, a small lake in the vicinity,
was privately stocked with-ish from Clear and Silver lakes in 1894. The question of
stocking Medical Lake with bass from Clear Lake has been under discussion for some
time, and several plants of fish bave beon made. The peculiar character of the water
in Medical Lake however, is thought by some to militate against the success of the .
experiment. King La,ke, noar Medical Lake, has also beeu planted with bass from
one of ﬁhe neighboring la,kes In 1895 black bass were reported abundant in Loon
and Washiogton lakes. ~

No information as to the outcome of plantmg bass in Nevada has been received
since 1893, Up to that time the ﬁshermen of Carson River aud Washoe Lake had
taken no fish, according to the State fish commissioner’s report.

Mr. W. H Ridenbaugh, or .Boise, Idalio, bas a pond connected with the Bmse
River, 1} acres iu extent, in which large-mouth bass are abundaut. Another pond of-
24 acres wag drawn off in 1892, and 2,240 bass, averaging half a pound each, were
placed in the Boise River. No ﬁslnng lns as yet been done in the river, and it is not
known how the fish are flourishing. The eventual stocking of the Snake and Colum-
bia rivers from this stream is not improbable. Mr. Ridenbaugh has never heard of
any bass being caught by auglers or in any other way iu the Boise River. He has
watched for them in the irrigation ditches, especially atter a break, when the water
was low, but has never seen one, and is inclined to belicve that the fish have gone
down the Boise River into the Snake River. The lutter is sluggish and deep in places,
aud apparently well suited to bass. Mr. Ridenbaugh thinks it will one day be a great
bass stream. , .

Under date of December 21, 1895, Mr. Ridenbaugh informs the Commlsswn that
hia first stock of black bass was obtmued in 8. Joseph, Mo., and shipped to Boise by
express. The lot consisted of 50 fish about 6 inches long. These were placed in his
smaller pond eight years ago, and duri ing the last four years he has caught annually
about 60 fish, weighing 1 t0.1} pounds. The larger pond was stocked with small fish
from this pond and with bass received from the United States Fish Commission..

* Large-mouth black bass are uow exceedingly 'Lbundant in Utah Lake, Ut'lh t;he

,Iake having been stocked by the single plant in'1890. The economic. result of this

’AGCLIMATIZATION OF. FISH IN THE PACIFIC. STATES.

The large- mouuh bass reaches a greater weight than the other species; in the
Great Lakes, Mlssmmppl Valley and Sastern States, the maximum is about 8 pounds,
but in the Warm southern waters a weight of 15 or more pounds is atfained. The
ma.x1mum Welght of the small-mouth form is about 3 pounds.

As yet there is little occasion ou the part of fishermen and anglers in the “’esteru

‘Sta.tes to koW the chdracters distinguishing the two species of basses, since only one

of ‘them has béen’ planted in a giveo locah(;y, bui us the fish receive wider distribu-
tion by ua.tural and artificial weans the two kinis wm in time be sometnmes found in
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2 sume waters, and it will otten be a matter of interest to anglers and others to learn 3
ich fish has been caught. The color markings and the gencral appearance of the’
o basses are usually sutficient to distinguish the species, as the accompanying figures
i1 show, but the most satistactory and couclusive feature by whicli they may be sepa
ied, whatever the age or condition of the specimens, is the number of rows of scales
the side of the head. In the large-moath bass the scales are relatively large and :
about 10 transverse rows, while in the small-mouth species these scales are quite
nute and in about 17 rows. .

FISIIING 'O BLACK BASS.

In Californian the black bass is not a commercial fish. It is seldom, if ever, seen
the markets of San Francisco or other large cities. and when exposed for sale is
ually an indication of a violation of law on the part of some fisherman.
The ouly legal method of taking bass in California is with hook and line. A |
vorite fishing-ground is the reservoir of the Spring Valley Water Company in San "%
ateo County, where fishing is by permit, and ouly 20 bass are allowed to be caught
ong time by one persou.  Mr. Alexander reports that the guests at the Hotel del -
onte, Monterey, ave permitted to fish in the lake and reservoir in the hotel grounds.
1 cateh is fhnited to 12 tish to wrod. Bass a foot in length have been taken in the
ke, and some 18 inclies long hiave been caught in the reservoir at Thermalito.
Same bass augling has been done in the Russian River, where the fish are abun-
nt, but it is said the fishing is not good. Considerable illegal fishing has from time
time been reported in this river. Mr. Alexander states that several fishermen with :
ag scines made comparatively large hauls in 1894, much to the indignation of the
ate authorities and the people in the vicinity. In July, 1594, arrests were made and
nviction had for using dynamite to kill bass. Several hundred buss were found
mting in the river after the explosion of a submerged charge of powder, and dead fish

The bass in Clear Lake and other lakes near Spokane, Wash., afford fine sport.#
anglers. The tish usually weigh 1 to 14 ponnds. Minnows are nsed for bait, and *
en dead or mutilated ones will prove attractive lures. The black bass sold in the-:
sokane markets are taken in Silver and Clear lakes with hook and line, no netting
ing permitted. Mr. . Michael, o fish-dealer of Spokane, reports that he pays the
shermen 123 cents a pound for bass and retails them at 13 to 17 cents a pound. Hel
wdles about 150 pounds a week during o season of about 10 weeks. W
In Utah Luke, Utah, the large-month black bass has becowne a fish of considerable:
yumnercial value. In 1895 Mr. Willinmn Barnum, of the United States Fish Commis-
on, learned at Salt Lake City that one dealer in that place was receiving about 5002
yunds @ week (rom Utah Lake.  The fish are very highly esteemed, and retail readily
3 20 cents a pound. The usual weight of the fish taken for market in Utah Lake is 1

scorded.  The bass is said to be the only high-priced fish used by the Chinese, whoz:
e very tond of it. The Deseret Freatng News of September 26, 1895, reported tli&j;:g%
2,000 pounds of bass Lad already been {aken that season from Utah Lake. The
sport of the Utah commissioner for 1894-95 states that 60,000 pounds of black ba!
ere caught in Utah Lake in those years. most of the fish being shipped to Colorad:
ishing is done with lines. -

Bull. 4 S.F.C, 1895,
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LARGE-MOUTRH BLACK BASS (lMicropterus selmoides).

o

YELLOW PERCH OR RINGED PERCH (Perca flavescens).

PLaTE 81.




