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REPQRT
OF THE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

FOR THE
FISCAL YEAR ENDING JUNE 30, 1901.

I have the honor to submit a report of the operations of the United
States Commission of IFish and TFisheries for the year ending June 30,
1901, together with the detailed reports of the assistants in charge of
the different branches of the work, and to call attention to some of
the more interesting features.

PROPAGATION OF FOOD-FISHES.

The fish-cultural operations for the year show an increase of over
2,000,000 over 1900, 1,173,833,400 fish and eggs having been distrib-
uted, the principal species being shad, salmon, lake trout, white-fish,
pike perch, lake herring, cod, and flat-fish, besides lobsters.

The results with salmon on the Pacific coast, though creditable,
were inferior to some years, for while the runs of fish were good in
the Sacramento and in the Columbia and its tributaries, the nuinbers
reaching the headwaters, where the hatcheries are located, were com-
paratively small. Pursuing the policy mentioned in the last report,
the fry in several instances were held for a few months and fed, so
that when liberated they were 2 to 3 inches. long and in vigorous con-
dition. “About 23,000,000 quinnat-salmon eggs were secured in Cali-
fornia and Oregon and nearly 4,000,000 blueback eggs in Washington.
On the Great Lakes the aggregate results were satisfactory, and besides
the usual work in those waters plans were matured to begin the prop-
agation of lake herring. The severe weather in January limited the
results with thig species to about 61,000,000 eggs, but greater success
is expected during the coming year.

The collection of lake-trout eggs in Lakes Superior and Michigan
nearly doubled that of last year, amounting to 22,400,000, from which
19,000,000 fry were hatched. Advantage was taken of the Michigan
State law which permits the capture of fish for purposes of artificial
propagation after the close season has begun, and a large proportion
of theso 98g8 were taken between November 14 and 28. The plan of
impounding white.fish to insure a supply of spawning fish was again
followed out successfully on the Detroit River and at several points
on Lake Erie. Tpe eggs were hatched at the stations on Lakes Erie,

1.
F. C. 1901—1
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Ontario, and Superior, and on the Detroit River, and yielded more
than 326,000,000 fry, which were planted in those waters.

The Commission receives increcasing numbers of requests for pike-
perch fry for stocking inland lakes and streams, and is endeavoring
to meet this demand. The taking of egys of this species was again
interrupted by storms on Lake Erie, but, on the whole, a satisfactory
supply was obtained. This was augmented by over 160,000,000 taken
on the Missisquoi River, in Vermont. From Lake Erie 42,000,000 eggs
were sent to the State fish commissions of Michigan and Missouri,
and 299,000,000 were held at the station at Put-in Bay. In all,
240,887,000 fry were hatched by the Commission and distributed.

In New England the customary work with marine species has been
carried on, attentioh being paid chiefly to cod, flat-fish, and lobsters.
Brood cod were collected by the schooner Grrampus during October and
held at Woods Hole until they were ready to spawn, and eggs were
also obtained from fish taken by commereial fishermen at Kittery, Me.,
and at Plymouth, Mass. The hatching was done at Woods Hole and
Gloucester. After the cod work was ayer at Woods Hole the propa-
gation of flat-fish was taken up. It becomes each year more difficult
to secure lohster eggs along the coast, notwithstanding agents are
stationed at all of the important fishing centers. At the same time
reports of statistical agents of the Commission show a slight increase
in the number of lobsters brought to market in some ports of New
England in the past year, as compared with 1898. During the year
there were hatched and planted in New England waters 202,870,000
cod, 44,000,000 flat-fish, and 60,000,000 lobsters. The eggs obtained
from lobsters taken on the Maine coast were hatched at Gloucester,
but the fry were all returned to Maine waters.

The shad work of the season was satisfactory, although fewer fish
were hatched than in the previous year, owing to weather conditions
which caused the runs on the Potomac and Susquehanna to be much
smaller than usual. On the Delaware, however, the fish were found
in great quantities, and during the season, which lasted from May 6 to
June 13, more eggs were taken than ever before. In Albemarle Sound
the run was also very large, so that the new station at Edenton, N. C.,
operated for the first time, was enabled to make a very good showing.
The total number of shad fry distributed was 193,287,000.

At the inland stations devoted to trout, bass, and other fish suitable
to interior waters there have been good results, and mnearly all of
the applicants have been supplied with suitable numbers of fish for
stocking purposes.

While the above refers briefly to the more important fish-cultural
work of the Commission, a full list of the fishes propagated, with the
number of each distributed, will be found on pages 85-110.

The Commission is often in receipt of letters showing the successful
results of plants of fish in new waters madeo in previous years. Itis
reported that rainbow trout introduced in a lake in Ellis County,
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Tex., in 1899 have so multiplied that there is now good fishing for
them, and the same is also true of certain localities in Michigan and’
Virginia. Steelhead trout continue to thrive and maultiply in Lake
Superior and inland waters of Minnesota and Vermont, where they
have beep brought from the Pacific coast. On account of both its
food and game qualities, this fish is an especial favorite in Minnesota,
as evidenced by mauy appreciative letters. Lake trout introduced
four years ago in a pond in Vermont have increased to such an extent
that there is now good fishing there, as is also the case with black
"bass, of which a small plant was made under unfavorable circum-
stances in a pond in Massachusetts. These authentic notes of the
value of fish-culture are referred to more in detail hereafter.

The following tables show the number of fish and eggs furnished to
the States and Territories, the output of the various stations, and the
total number of fish distributed by species during the fiscal year ended
June 30, 1901:

Distribution and assignments of fish and egygs among the States and Territories,

Fry and 'Adultsand

S_tate or Territory. l Species. Eggs. fingerlings. | yearlings.

Bream......

uinnat salmon

Californir..
b teelhead trout.

Colorado...

Brook

Connecticut

Brook trout............ .
Pike perch .. .....c..co. oo . 600.000 [..o.ooeo.o..
Black ba88. . cuveeimvvaninnnnonnen o 2,850
T J:17:) SN R . 40 727,000 | ceee aannis

District ot Columbia. . .....| Shed......

Landlocked salmon. o 4,500 ..ol
Rainbow trout........ ... . [ P 12
aketrout................ ... peeemeemenee| 18,600 }.eiioiil...

Florida . Black bass. -1 .. 1.1 111 SO RO e

Goorgia

b
-------------------- Black-spomd trout ......__.__.|" 130,000 116, 000 80, 000

Brook trout s . 13,000
Grayling ....... N
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Distribution and ussignments of fish and eggs among the States—Continued.

Stato or Territory.

Species.

Fry and

Eggs. ﬁngerlings

Adultsand
yearlings.

IO - eeoeeeaes e, .'

Indiana . ... ...........o.

Kentucky................... .

Louifsiana. ..................

Michigan __.........._......

Minnesot& _.cvccaiae - oL,

Mississippi...--.. S B

MIS80UTT e cmrrm e onae

Brook trout..
Lake trout ...
White-fish .
Pike perch
Black bass. .

Strawberry bass. ..
Loch Leven trout..
Rainbow trout.....
Brook trout......
Grayling .
Pike perch
Black bass. ..
Crap
Rain

Strawberry bass.._.
- Bream...... ..
Atlantic salmon ...
Landlocked salmon.
Bteelhead trout. ...
Brook trout......
Lake trout .......
Lobster .....__...
Shad.

Atlantic salmon ....
Loch Leven trout. .
Rainbow trout.....
Brook trout ...

Scotch sea trout .
Pike perch .
Black bass
Rock bass ..

Brook trout....
Lake trout .......
Scotch sea trout .

Landlocked salmon
Loch Leven trout..
‘Rainbow trout......
Brook trout......_.
Lake trout...... -
Grayling .........
White-fish._

Brook trout ......
Plke perch .. .. ...
Black buss......._.

BEEE8

§c

Crappie .....o.............

=&
-3

125
3,279
2,355

sssmsEs i
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Distribution and assigmnents of fish and eggs among the States—Continued,

T !

Fry and |Adultrand

| .
State or Territory. \ Species. | Begs. | fingerlings. | yearlings.
Missour] _......occoeoeeo-...| ROCKDASS .ol ommnmercnacnns
Strawberry bass.
Bream..........
Montanf ......ooceeveeaannn. Steelhead trout

Brook trout.....
Black-spotted tro

Gra{t]ing ...........
Bla J
Nebraska .....cooeevee ioqnne Rainbow trout.

RBlack DRSS, ..ocooanvenan
Crappio -coeveacn-en
New Hampshire.. .......... Atlnntic salmon .-...
Landlocked salmon......
Rainbow trout.......
Brook trout....
Lake trout .........

w
l:'

New Jorsey ...cc.o.c ..o SUAQA. .coneenceaeanne-

Ra.inbow trout .......
Brook trout............

Rainbow trout.
Black bass .

Now YorK..................| Shad

New Mexico.../

Steelhead trout. ...

Brook trout .. ... coeciiioan..
Lake trout .............. Ceemieen
Scotch se‘u trout

North Caroliua......._.....| Shad.....__...22 707777000

Brook trout......coccea....

North Dakot& «....coocanue. Cat-fish ...

Yellow perch
Black bass. ...
Crap ig .en
un-fleh ._._....
Obio .......................] Brook trout ..........
White-flsh .
Pikeporch .......c.oc..ooe
Lake hor rmg ..............
Black bass. . .-
Crapple - .ooooooieeaaans
.................. Rain werout...... e
Black bass. ..............
Isté)ck l{)uss i
rawberry nss
Oregon __.................. uinnat salmon
flver salmon. ... .........
Steelhead trout... ... ...
Rainbow trout._....._...._.
Brook trout...................
Gra ling

* Oklahoma

I’enmy)vgma

Rhode Island ... gockbass. e

South Carolina Lo;)(siter Seesnmmsocmmasscccssteses

ROCK DaBS.... —-vvommmeane oo
Bouth Dakota ... Loch Leven trout ..... .....

Black-spotted trout ... ... . .
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Distribution and assignments of fish and eggs among the States—Continued.

State or Territory.

Species.

Eggs.

., Fry and
fingerlings.

Aduitsand
yearlings.

South Dakota .............

Tennessee

Utah..........

Vermont..c..ccoeeeeoeae.

Virginia

Wasbington

West Virginla_...........

Wisconsin «..ooeeoeanooae

Wyoming .. ... ...

Foreian countries:
“anad.

Pike perch
Black bass.
Rock bass .
Rainbow t
Black bass.
Crappie ..
Rock bass .
Strawberry bass.. .
Bream.........coeciciiinanano.

Black-spotted trout
Brook trout
Lake trout....
Graylin
Landlocked salmon.............
Steelhead trout.................
Rainbow trout................
Brook trout...... R
Lake trout
Grayling ....
Pjke perch ..
Sturgeon ..

L

‘Warmouth bass_..........
Sun-fish
uinnat salmon...........
ilver salmon ...........
Blueback salmon ........
Black-spotted trout. ..
Brook trout.._......_.
Lake trout
White-fish ..._._.._.
Rainbow trout....
Brook trout.......
hite-ish

Sun-fish
Quinpat salmon
Steelhead trout.
Loch Leven trout
Rainbow trout......
Brook trout....__.

Lake trout........

White-fisb...........
Pike perch
Black bass.......

Crapple ...........
Steelhead trout
Loch Leven trout. ..
Black-spotted trout.
Brook trout
Lake trout
Black bass.......
Crapple

Lake trout
Black bass

150, 307, 251

1,017, 087,868

5,838,843
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Fish and eggs furnished for distribution during year ending June 30, 1901.

' : \ ‘Fry and fin- Adultsand
Source ot supply. i Species, ‘ Eggs. gyerlings. vearlinge.

—_— |

[, g -
Green Lake, Me.*...........| Landlocked salmon............. 15, 855 280, 281 178,138
o’ Brook trout. ...... N . <! 437,520 59
é,ak?htrog%....t 358, 600 l 329,827 |....... i
tealhead trout. feeiesmazailiaciieaaee . .

Craig Brook,Me.* .......... Atlantic salmon .. . 200, 000 10,000 182, 884
Landlocked salmon.. . 116, 000 3,000 3,114
Steelhead trout.... emmmamaa . 8,000 14,340
Scotch sea trout 0,000 |_.....ooeo... , 007
Brook trout.......c..ccceciooaciforeniaan aemereiieaane 170
Grand Lake Stream. Me . ..| Landlocked salmon.. 76, 692 33, 862
Brock trout....... . cleeemeaan ez 178
Nashua,N.H ...............| Brook trout.. 161,000 88,176
[€3 252 1 01" NP DU RS 408.000 5.0

8t. Johnsbury, Vt.......... Brook trout....

Lake trout
Grayling ..
Landlocked
Gloucester, Mass. ..........] Cod -cuuev.n
Lobste
Wouds Hole, Masa. +........{ Cod ..

Capo Vincent, N. Y ....._.| Pike perch
White-fish. ..

/ Lake trout ..

fm s, | B
) . N P .-
Fish Lakes. D G 0§ -

Sha

Central Station, D. ' ......| Rainbow trout........ ..........
Scotch sea trout ................ .
Loch Leven trout
Lake trout .
Brook trout
Atlantic saln,
Landlocked salm

Pike perch .......

Bhad B

—

e datel
00
<

§et

o
=
=

meas
2R R EEnn

BryanPoint. Md......-..... 8had......... ...,
Wytheville, Va.............| Rainbow trout._.... ... .. 807, 000
Brook trout....___..._..... .
Black bass ..._.............
Rock bass _....c..o..ocaiial
veerve-..-..| Rainbow trout.........
gfool]:g;out................
ac T N
Cold Springs,Ga...... ... Blackbass. .oooom oomueinnarnnas
Warmouth bass...___._..._.

Sun-fish.. .. ........ .. ...
Shad . L

888388

Erwin, Tenn....

Edenton,N.C. .

Put-in Bay,Onio ¥ .77 110 White-ish. L. 11010000l 100,
%ﬁi‘e herrgn d
Northville, Mich ... .......| Lake troat - :

Brook trout
Rainbow tron

Dotrolt. substation. . . Loch Iﬁ:ﬁn trout

Alpena, substation ... . %}:g-ﬂsh.-

SS55s¥sssss

EE8e 82888

~83

L]
of glflle&l%}i!t{on 0 the above, there were transferred from Craig Bruok station to other stations
Scoten sy 8. Fish Commissjon, 15000 landlocked salmon eggs.%,()(lo Atlantic salmon egga, 2,000
HIn aqgriroutezgs, and 500 brook trout eggs.
o8 :n 9 888“ tothe above there were transferred to Gloucesterstation for hatching 7,842,000 cod
128,757,000 gUO lobster fry were delivered to scientists.
Fish on‘um“ 1“ ©ggs were also transferred from the Fish Hawk to various stations of the U. S.
3,030,000 "’gngn and 1,419,000 also to the Pan-American Exnosition at Buffalo, N, Y.
850 biacksba,ss ©RE8 ware also transferred to Central S8tation, Washington. D. C.
TIn additi tofor breeders were transferred from Fish Lakes to Bul ochville, Ga.
Fish Lakes rote) the above, 1,800,000 shad fry were also transferred from Central Station to the
**+1 011,000 :h éﬁng pouds, which are not inciuded in this tabulation.
+ In addition" to KBS were also transferred from Bryan Point to Central Station,
other stations of theeUn%O‘iz?f }11(():000 rz;inibow trout eggs were transferred from Wytheville to
- . ) ommission.
feﬁ-e[;g %ggg‘%‘:,:A?nt%‘;;lzg"eéﬁlﬁﬁ%(&) whilée-tf‘lSh 8 8 Fning %000.(11) x;ike-pegoh opes wero tmn%
Oother stations of the U. B, Fish Commissio., and 6,000,000 pike-perc;
ggs were sent to the Pan-American Exposition at Buffalo, N. Y. b pe
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Fish and eggs furnished for distribution during year ending June 30, 1901—Cont'd.

Source of supply. Species.

Fry and in- |Adultsand
Eggs. [ g%rlings. yearlings.

Sault Ste. Marie, substa- | White-fish. ......................
tion.* Laketrout................ .....
Duluth,Minn............... Lake trout ............

Quincy, INl.._...............| Black bass ..........
Crappie . .... ...
Warmouth bass

Cat-fish .....

Yellow perch

Manchester,Iowa ....._.._.| Brook trout. ..
Rainbow trout.. N PO 124,000

Loch Leven trout. .. R

Grayling ........._..

Black bass. ..........

58!

++
P Sk
o5 20 00 00 00,85 ©

§25288RsENEs

'
3
(=]

at-fish............
Neosho,Mo ....._........... Rainbow trout....
Black bass......... R P,

g
g

Rock bass .
Strawberry hass.. eaeenn [ PO
Crappie ......... e .-

838353S3RR2IRE:

rea;
San Marcos, Tex . .......... Black bass.

o
gv—-@l Nemsw

Bream ....
Leadville, Colo.............| Brook tro
Black-spotted trout
Rainbow trout....

Lake trout......
Steelhead trout.
Spearfish, S. Dak...........| Brook trout.......
Loch Leven trout. ..
Black-spotted trout.
Bozeman, Mont.t+.......... Black-spotted trout
Brook trout.......
Steelhead trout.
Grayling ........

Baird,Cal............. ......| Quinnat salmon.
Battle Creek, Cal..... ....| Quinnatsalmon.

§QU§

95,000 | ........... 1,170, 000

Clackamas, Oreg...........| Guinnatsalmon.. _...... . ... [.co.coooe. 4,019,772 1,608
ke trout ._.... 163,001 |, ...........
Brook trout. .. 10,000 [P

Grayling ..
White-fish
Rogue River, substation...| Quinnat sal 1, 100, 000
Elk Creek, substation . .... Silver salmon. [ P
Steelhead trout. . i
Little White Salmon, Oreg.| Quinnat salmon - R
Baker Lake, Wash ......___ luebacksalmon............o. . |eeeeiioe
Silver salmon......ooe oot foeiiia et

*In addition to the above, 70,117,000 white-fish eggs and 11,000 Loch Leven trout eggs were
shipped by the Michigan stations to various stations of the U. 5. Fish Commission, and for scien-
tific or experimental purposes. Small numbers of various species of fish were shipped to the
Pan-American Exposition at Buffalo. N. Y,
+In addition to the above, 700,000 lake-trout eggs were transferred from Duluth to other sta-
tions of the U. 8. Fish Commission.
26,000 rainbow-trout egrs were also transferred to other statifons of the Commission,
In addition to the above 73,672 rainbow-trouc eggs were trausferred from Neosho to North-
ville station and 500 to the Indiana University, at gloomin ton. Ind.
1 Of the black bass, 2,600 were furnished in f900 Sent to Mexico and not tabulated last year.
4 250,000 brook-trout eggs were also transferred to various stations of the Commission.
** In addition to the above, 150,000 brook-trout eggs were transferred from Spearfish to other
o sduitior tgb%iamsl?oco?% e, terred fromB to Clack
n on e above, 100,000 grayling eggs were transferred from’Bozeman to Clackamas,
and 20,000 black-spotted troat egfs.gl&&)o gteg ead trout eggs, and 20,000 grayling eggs were
sent, to the Pan-American Exposition.
$$1,000 quinnat-saimon eggs were also sent from Baird to Prof. Dudley. of S8tanford University.
1,000,000 quinnat salmon eggs were also transferred from Battle Creek to Baird for hatching,
iR A R
0 the above, Yl 8] ead trout. eggs were transferr: rom eek toother
stations of the U. 8, Fish Comimission, k8
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Summary of distribution.

Fry and |Adultsand

Species. Eggs. | pgerlings. | yearlings. Total.

(311, NI 11,997,000 | 178,280,000 | 2,000,000 103, 287,
ninnat BAIMON .- cvee o i cmre e 8,655, 030 19,441,784
tlanticealmon. e 200, 000 397, 300
Landlocked sRlmon ... . coeee il iiaiaaiaae 180, 856 781,909
SIHVOr SAIMONM «coaet cvceeecmaicaaanoomsamsan cescalamanccmncace B 1 800,041
Blueback salmon. . N B , 834, 453
Steelhead trout. oo iiooiaeiir 155, 000 870, 768
Loch Leven trout J . 10,000 111,042
Rainbow trott. ...ooeociier conree et e 416, 860 1,037,308
Black-spotted trout R 225,000 2,076,371
Brook trout......... - 361, 000 4,483,938
Lake trout........ -.| 6,268,600 19,725,714
Scotch sea trout.. - 10, 000 26,098
Grayling .......... 270, 000 1,785,182
White-fish......... .| 46,689,000 &8, 108, 205
-| 48,100,000 240, 887, 200
30, 820, 000 51, 020,000
.. . 20,000
2,374
300
621
228,105
30,467
27,131
2,675
1,081
1,268
18,242
Fhatiaa /1 "5 50,000
Lobster -..211100700: 80, 879, 000
TOtAL . ..ot amae 173,833, 462

RAILROAD TRANSPORTATION.

The cars of the Fish Commission, while distributing fishes, traveled
103,982 miles and detached messengers traveled 200,473 miles. The
following railroads greatly aided the work of distribution by furnishing
free transportation:

Name of railroad. Cars. Mgeemrsf" i Nawme of rallroad. Cars. 'M;gf_t;u
| ,
Atchison, Topeka and Sauta Fe \ Kansas City Southern Rw 24
Rwy. System .......c.ccooooolaennne 370 || Lexington and Eastern R\zy IS S U0
Austin and NorthwesternR. R. .| ...... 489 (| Maine Central R. R ............_| 1,476'] 1,780
Baltimore and Ohio R.R.........{ 412 ]..c..... Michigan Central R. R ... o400
ggnzor and Aroostook R.R..._. 45 927 || Mobileand OhioR. R . -- 1,808 |10
3 ston and Maine R.R..........1...... 7,263 || Monson R. R....._..... P T 12
lllql,‘llniton. Cedar Rapids and Montana R.R ...................f 18 . ___.
ca grt ern Rwy ................ 1,461 1,601 || Montpellerand Wella River R.R|....... 249
Chn ral Vermont RW¥{ ... NN DU 833 || Natchitoches and Red River
Chfsnpeukenndomo WY oo T Valley Rwy .........ocooofoa ... 22
Chicago and Northwestern Rwy .1 ...... 422 || Northern Pacific Rwy .. . 0674
RC%KO. Burlington and Quincy . OregonR. R. and Naviga 3 R 638
Chyert - pic: -« ceeeon-...o.|4,874 0 8,182 || Oregon Short Line R.
g°'MﬂW& Jos | lf;enus lvanlat g,}?.}%yam
N feieaeen ere arque . ..
8g§gmdo and Southern Rwy ....| ..... 3, Philadelp%ia and Readt .
Colo::g() Midland Rwy ... . 1,081 || Plant System ...................
Creek(i)iggii& 8 v:md Cripple 18 Pc{{tlnnd and Rumford Falls
............ 2 O
Bg},“‘jg“e and Hudson 1. 1,1’ Ratland B, 8.5 0100000
Dotr ‘P and RioGrande R. R. .| ...... 8t, Louis.and San Francisco
Brolt and Mackinac Rwy.... SR L10B
Erio B %{ld Northeastern R.R. .| 326 [........ || 8t. Louis Southwestern Rwy...|-...... 339
Florida Bast Gout Baos ™ """ 77| 770 252 il S8an Antonio and Aransas Pass
ort Wo t“‘°"'5t Rwy...... [ 732 RWY ocenoeomemaees amnesmnnns - 1,146
Ruy ' OF h and Denver City Seaboard Air Line Rwy. 2,820 | . ..
Gmng RADIdn A o Srnr s e R 4,857 || Bomerset RWY ........-. 82 ........
rand Tnl; ks and Indiana Rwy 3,186 |........ Southern Pacific R.R...........[.......
Groat NopthsXwy. Bystem ... ...l 172 || Texasand Pacific Rwy 266 4511
Gulf, ColoraaR Ewy, Line...... 1,171 1,057 || Texas Central R.R.... I R '
t volorado and Santa Fe 0,024 || Dexss Yidland R.R..... il 1%
L RN [P s nion PacificR. R .... O e, ' 828
Internationd Texas Contrai R R| 1710 1,723 || Wabash R R ... 70 rEds, 1,581
ern R. R .nnd Great North- Washington County R. R.......| 68 ° 204
Kansas City, 9,501 TOLAL. veenomemeenmennceenns 37,000 775, 466
Memphis 1¥ .
o As A, ...




10 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
BIOLOGICAL INQUIRIES.

The investigations and cxperiments addressed to_the fishes and
other aquatic animals which are of immediate or indirect usefulness
to man have, as usual, covered a wide range of subjects, as noticed
in some detail in the appended report of the assistant in charge of
this branch of the Commission’s work.

In continuation of the poliey of extending knowledge of the resources
of the fresh waters and the geographical distribution of the food, game,
and bait fishes, explorations have been carried on in Maine, West
Virginia, Ohio, Indiana, Illinois, Michigan, Iowa, Nebraska, and Cal-
ifornin—some of a general character and some addressed to particular
species.

Investigations having 1efexen0(> to the animal life in the coastal
waters were conducted’ in Maine, Massachusetts, Rhode Island, Vir-
ginia, North Carolina, I'lorida, Alabama, Mississippi, Louisiana, Texas,
and California. Special experiments of economic importance related
to the artificial fattening of oysters for market, the growing of sponges
from cuttings, the rearing of lobsters, and the establishment of clam
farms. The last two subjects were considered by the special com-
mission formed for this purpose in the previous year, and material
progress has been made in developing rational measures for main-
taining the supply of lobsters and elams on the East coast.

The investigation of the fisheries of the Ilawaiian Islands required
by the act of Congress which provided a government for Hawaii was
begun in June, 1901. It was recognized at the outset that a satis-
factory study of this subject, as contemplated by Congress, would
involve a thorough inquiry into the variety, abundance, distribution,
habits, ete., of the fishes and other aquatic produects of this archipel-
ago; and it was therefore decided that the preliminary investigations
which were completed during the year should, without neglecting the
purely commercial aspects of the subject, be directed primarily to the
marine zoology of the Territorial waters.

The intelligent consideration of the discases of fishes, whether wild
or under domestication, has demanded and received much attention.
An assistant has been regularly assigned to this duty; special facilities
and apparatus have been furnished for the prosecution of his studies,
and it is hoped that before long the Commission will be in position
to control some of the disastrous fish epidemics thch now prevail at
the hatching stations.

The marine biological laboratories maintained by the Commission
at Woods Hole, Mass., and Beaufort, N. C., have been resorted to
by a . very large corps of eminent biologists from all parts of the
country. The Commission has had the benefit of the many important
investigations relating to both pure and applied sciences there carried
on. The provision made by Congress for a permanent laboratory at
Beaufort is highly appreciated by the scientists who have been accus-
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industry, which began in 1885. This has been regarded as an indica-
tion that this industry might regain its former importance, though
the results of the season of 1901 have so far not been so encouraging.

The canvass of the Great Lakes for the calendar year 1899 shows
that the yield and value were nearly equal to those of 1890, the largest
on record. The total yield was 113,728,000 pounds, worth $2,611,400.
There were 9,670 persons engaged in the fisheries and 6,617,000
invested. The most important species, commercially, was the her-
ring, followed by the lake trout, pike, pike perch, and white-fish.
The valuer of the fisheries in the different lakes vary considerably,
from Lake Erie, where they are worth $1,150,900, to Lake Ontario,
which yielded products valued at $101,000.

In recent years the fisheries of the -Mississippi and its tributaries
have developed to such a degree that in 1899 they exceeded in quan-
tity and nearly equaled in value the cntire yield of the remaining
interior waters of the United States, except the Great Lakes. The
most important products are buffalo-fish, cat-fish, and German carp.
Mussel shells, extensively used in the manufacture of pearl buttons,
were another valuable item, someé 45,500,000 pounds being secured,
for which the fishermen obtained $207,000, :

There has been a marked increase in the fisheries of California, Ore-
gon, and Washington sinee 1895, when the last canvass of those States
was made. This is owing in great measure to the extension of the
salmon-canning industry in northern Washington. The total invest-
ment in these three States is $12,873,000, and employment is given to
nearly 20,000 people. Since 1895 the investment has increased by
$5,600,000. The salmon fishery is altogether the most valuable, being
worth to the fishermen 3,500,000, but oysters, whale produects, cod,
and halibut are also important factors.

In Florida, since 1890, the decreasing supply of sheep’s-wool sponges,
the favorite commercial grade, has brought about an advance in price
and also a demand for other qualities. In the aggregate, while the
number of sponges taken is smaller, the value is considerably greater.
-In 1900, 365,000 pounds were taken, worth 567,600.

In July, 1900, the assistant in charge of the Division of Figheries
visited the Pribilof Islands to obtain data regarding the fur-seal
herd for the Treasury Department, as required by law. His report
was made to that Department. It was found the number of seals born
in 1900 was not much less than in the previous season, attributable
probably to the small pelagic catch in 1897. About 5,000.more skins
were taken than in 1899, owing to their increased value, which influ-
enced the lessees of the islands to kill some 13,000 two-year-olds. It
has always been customary to confine the take of skins to seals three
years old, but in 1900 only 9,000 of this class could be found. The
report calls attention to the fact that the increased catch of pelagic
seals during the past two seasons does not indicate that the herd is
becoming more plentiful, for while the average take by each vessel is
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also examples of walrus and narwhal tusks, sperm-whale teeth, baleen
or whalebone, both crude and prepared for use; and the well-known
tortoise shell, in the form of shells, rough and polished, of the hawk’s
bill or tortoise-shell turtle. The Florida sponge fishery is represented
by dried specimens of different grades and sizes. '

A full series of the shells of mollusks utilized in button-making is
shown, together with'buttons in the various stages of manufacture.
The mollusks yielding shells suitable for buttons are among the
numerous species which produce pearls, many of which are very beau-
tiful and valuable, and examples of these are added to the collection.
The skins of some water animals and fishes are now largely utilized
in the manufacture of leather goods of all kinds, and a number of
samples of these leathers are exhibited, including the skins as they
appear when first tanned and the leathers dressed and dyed for dif-
ferent purposes. A display of furs of water animals, for the loan of
which the Commission is indebted to Mr. C. C. Shayne, of New York,
illustrates fishery products used for clothing, and represents the furs
in their varjous stages of manufacture.

There al'e):)nO(lels of the modern types of fishing vessels, vessels used
on the Atlantic, Pacifie, and Gulf coasts, and the various nets, seines,
lines, hand-lines, trawls, ete., are exhibited by models and by full-size
Specimens where space will permit.

The exhibit is proving very attractive and is nearly always crowded.
The amount of space available was so limited that the aisles were
necessarily too narrow both for comfort and to allow visitors a proper
Opportunity to examine the various collections, the passages of the
aquarium especially being often so filled that it was impossible to
have more than a passing glimpse of the tanks.

An act of Congress approved July 1, 1898, directed that the United
States be represented at vhe Universal Exposition of 1900 at Paris
(?Omlnencing April 15 and closing November 5, 1900) by a4 comumis-
S}oner- seneral, who was authorized to call on various branches of the
GOYernment, including the Fish Commission, for such material in
Fhen‘ Possession as he desired for exhibit at the exposition: Accord-
ll?gly, at his request, this Commission furnished to Dr. T. H. Bean,
director of forestry and fisheries on the staff of the commissioner-gen-
eral, the following exhibits, which at the close of the exposition were
fluly returned: Series of casts of food-fishes; series of photographs
1llust1'a,ting methods of preparing fishery products for food; series of
larg.e Photographs of fish-cultural stations; series of photographs illus-
*'I‘&m}g Alaskan fishery methods and scenery; series of water-color
d‘rangs of fishes of United States and Porto Rico; series of publica-
tions of the Commission; models and specimens of fish-cultural appa-
ratus; Tnodel of transportation car; model of fish hatchery; collection
of Florida commereia] sponges; collection of oyster-shells, illustrating
grov}'th and devel_opment; collection of fresh-water mussels, illus-
trating the mussel fishery and the manufacture of pearl buttons.

F. C. 1001—2
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On October 15, 1900, this Commission was notified that it had been
awarded the diploma of a grand prix for its collective exhibit.

The following members of the Comnmission staff individually exhib-
ited sets of their published papers pertinent to the work of the Bureau,
and were awarded the stated prizes:

Gold medals: Dr. H. M. Smith, Dr. B. W, Everpann. .
Silver medals: Dr.J. A. Henshall, Mr. C. H. Stevenson, Mr. W, A. Wilcox

Bronze medals: Dr. W, C. Kendall.
Honorable mention: Mr. John W. Titcomb.

The following additional awards were made wholly or partly for
reports, ecither published by the Commission or based on its work.
Gold medals: Commander Z. L. Tanner, U 8. N.: Dr. D. 8. Jordan, Dr.
T. H. Bean, Dr. L. Stejneger.
Silver medals: Dr. W. O. Atwate:. Prof. Edwm Linton.
Bronze medals: Dr. H. C. Bumpus, Dr. S. E. Meek, Dr. A. J. Woolnan,
Dr. P. H. Kirsch.

Silver medals were awarded to Mr. A. II. Baldwin and Mr. C. B.
Hudson, for water-color drawings of fishes made to illustrate publica-
tions of the Commission. )

In connection with the Paris Exposition, an International Congress
of Agriculture and Fisheries was held under the auspices of the French
Government. Dr. H. M. Smith was designated to represent the Com-
mission at this congress, and his account of the proceedings will be
found on pp. 133-139. Aitention is drawn to the series of formal views
adopted by the congress relating to fishery matters of international
interest.

AMERICAN FISHERIES SOCIETY.

The American Fisheries Society held its twenty-ninth annual ses-
sion at the Woods Hole station of the Commission, beginning July 18,
1900. The society is the only organization of the kind in the United
States, and has a large membership of persons in all parts of the
couniry who are interested in fisheries and fish-culture. The Com-
mission has always been in hearty sympathy with the objects and work
of the society, of which many of its staff are active members; and it
was at the special invitation of the Commission that the meeting was
held at Woods Ilole.

The attendance was large, and the meeting, which continued for
three days, was one of the most interesting and profitable in the his-
tory of the society. Besides the reading and discussion of a number
of unusually valuable papers, the members witnessed the workings of
the hatchery and biological laboratory at Woods Hole, made several
trips on the vessels of the Commission, had a demonstration of deep-
sea sounding and dredging on the steamer Iish Hawk, and visited a
number of private trout hatcheries in Massachusetts and Rhode
Island,
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PUBLICATIONS.

There have been added to the library during the year 164 books and
288 unbound volumes and pamphlets. Besides the bound report for
1899, the following pamphlet extracts from the reports for 1899 and 1900
and the bulletin for 1899 have been published:

Descrigtion of two new species of darters from Lake Maxinkuckee, Indiana, by
. W, Evermann. Report for 1899, gp. 363-869.
The sturgeon fishery of Delaware River and Bay, by John N.Cobb. Report for
1899, pp. 369-380. .
Report of the Commissioner for the fiscal year ending June 30, 1899, by G. M.
Bowers. Report for 1899, pp. VII-CLXIIL .
The gas-bubble disease of fish, and its cause, by F. P, Gorham. Bulletin for 1899,
Pp. 83-37.
The claxlm)l problem and clam culture, by J. L. Kellogg. Bulletin for 1899, pp. 39-44,
Description of new species of fishes from the Hawaiian Islands belonging to the
families of Labridee and Scaridee, by O. P. Jenkina Bulletin for 18989,
pD. 45-65,
Rotatorli)a of the United States, with special reference to those of the Great Liakes
' region, by H. 8. Jennings. Bulietin for 1899, pp. 67-104.
A report of work on the protozoa of Lake Erie, with special reference to the laws
of their movements. by H. S. Jennings. Bulletin for 1899, pp, 105-114.
ate: on a gollection of fishes from the rivers of Mexico, with description of
twenbﬁ new species, by D. S, Jordan and J. O. Snyder. Bulletin for 1899,
pp. 115-147.
Notes on the Florida sponge fishery in 1899, by H. M, Smith. Bulletin for 1899,
pp. 149-151,
Chemical changes in the developing fish egg, by P. A. Levene. Bulletin for 1899,
pp. 158-155.
The free-swimming copepods of the Woods Hole region, by W. M. Wheeler.
Balletin for 1899, pp. 157-192,
Observations on the life history of the common clam, by James L. Kellogg. Bul-
letin for 1899, pp. 198-202.
Natural history of the starfish, by A. D. Mead. Bulletin for 1899, p. 203-224.
Movements of certain lobsters liberated at Woods Hole, by H. C. Bumpus. Bul-
letin for 1899, pp. 225-280.
Improvemqejnts)idn preparing fish for shipment, by R, W. Tower. Bulletin for 1899,
pPp. 231-235,
Report of a dredging expedition off the southern coast of New England, by Free-
land Howe. Bulletin for 1899, pp. 237-240,
Lobster fishery of Maine, by John N. Cobb. Bulletin for 1899, pp. 241-265.
Fish parasites collected at Woods Hole in 1898, by Edwin Linton. Bulletin for
1899, pp. 267-804.
Biological notes from Woods Hole. Bulletin for 1899, pp. 305-310.
Skeleton of the black bass, by R. W. Shufeldt. Bulletin for 1899, pp. 311-320.
hemical composition of subdermal connective tissue of ocean sun-fish, by E. H,
Green, Bulletin for 1899, pp. 321-324,
Report of the Commissioner for the year ending June 30, 1900, by George M.
L Bowers. Report for 1900, pp. 1-191,
nvestigations of the aquatic resources and fisheries of Porto Rico by United States
Fish Commission steamer Fish Hawk. General report, fisheries and fish
A trade and the fishes of Porto Rico.
method of recording ogg development for use of fish-culturists, by Claudius
Stati Wallich. Report for IOOOM)S. 185-194.
atistics of the fisherfes of the Middle Atlantic States, by C. H. Townsend. Re-
Stati port for 1900, pp. 195-310.
&tlst;g: i)gotohe ﬁﬂ;ﬁ?e;sgf the New England States, by C. H. Townsend. Report
oY, Pb. ~386.
The hy3g§<3§g% of the Woods Hole region, by C. C. Nutting. Bulletin for 1899, pp.
Descngtnons of fifteen new sFecies of fishes from the Hawaiian Islands, by Oliver
. Jenkins, Balletin for 1899, Pp. 387404,

P rasitos of fishes of the Woods Hols region, by Edwin Linton. Bulletin for 1899,

There have peen distributed during the year 1,213 bound and 12,112
bawphlet publications of the Commission.
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The Museum of Comparative Zoology, at Cambridge, Mass., has
published the following paper, based on investigations of the steamner
Albatross in 1891:

Bulletin. vol. xxxvi, No. 6, xxvi1i, Description of two new lizards of the genus
Anolis from Cocos and Malpelo islands, by L. Steineger, November, 1800,

APPROPRIATIONS.

The appropriations made by Congress for conducting the operations
of the Commission for the year ending June 30, 1901, were as follows:

SalAT OB . e e e $232, 980
Miscellaneous expenses:
Administration. .. ... o ...l 12, 500
Propagation of food-fishes . _______ . ______._ ... .. . ... 170, 000
Inquiry respecting food-fishes . ...._ . .. .. .. .. ... L. 22,500
Statistical inquiry ... . ... 7,500
Maintenance of vessels ... ... _...___ e et et cae e 35, 000
For improvement and enlargement of stations at—
Green Liake, Mo ... ..o oo ieieeald ) 3,000
Nashua. N. H .. s 2,500
‘Woods Hole, Mas8._ . ... .. .o e 2,000
Wiytheville, Va. . .. e 2,500
Edenton, N. C_ e 8, 000
Bullochville, Ga. ... e e 10, 000
Brwin, Tenm . ... oo e 6,000
Put-in Bay, Ohio - . ... ... 8,000
Spearfish, 8. Dak._ ... .. 38,500
Baker Lake, Washington._._ ... ______ .. ____.__ . . _______._._. 5,000
For improving water supply at St. Johnsbury, Vt.,station. . ... __.__._. 20, 000
For repairing damage from floods at San Marcos, Tex., station.. . ._.___ 2, 000
For establishment of a marine biological station near Beautfort, N.C.. . 12,500
For establishment of a fish-cultural station in West Virginia . ... ...__. 25,000
For continuing investigations regarding lobsters and clams. ... ..._..... 7,500

A report of the expenditure of these amounts will be made to Con-
gress, in accordance with law.
GEORGE M. BOWERS,
© Commissioner.
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REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. ne C. RAVENEL, Assistant in Charge,

PROPAGATICN OF FOOD-FISHES.

The year’s work included the propagation of 32 species of fish and
1 erustacean, and resulted in planting 1,173,833,462 fish and eggs in
public and private waters. Operations were conducted on the same
general lines as in the past, attention being chiefly directed to keeping
up the supply of salmon, shad, white-fish, lake trout, lake herring, pike
perch, and other fresh-water fishes, in additicn to such important
species as the ced, flat-fish, and lobster.

On the Pacific coast the propagation of guinnat salmon was con-
ducted at stations located on tributaries of the Sacramento River in
California, on the Rogue River in Oregon, tributaries of the Columbia
River in Washington and Oregon, and rvesulted in the collection of
over 23,000,000 eggs. Though the run of salmon on the Sacramento
was above the average, the number reaching the headwaters and
entering McCloud River and Battle Creek at the points where the sta-
tions were located was small. At Baird station 2,139,000 eggs were
secured, and at Battle Creek 3,520,000. The fry hatched from these
were held for several months and fed before they were planted. On
the Rogue River 3,303,000 eggs were secured, from which 1,850,000
young fish were planted at the headwaters of the river and 1,000,000
near its mouth, at Wedderburn. When liberated they were from 2 to
3 inches long, having been fed for several months on canned sahmon.
For the purpose of maintaining the supply in the Columbia River
Basin stations were operated on the Little and Big White Salmon
rivers, in Washington, and on the Clackamas River, near Oregon Cily,
Oreg., the work at these points resulting in the collection of more than
14,000,000 eggs and the planting of 10,500,000 young fish between
Portland, Oreg., and the Cascades. N

At the request of the New Zealand Government, a shipment of
500,000 guinnat-salinon eggs was sent to Littleton, New Zealand,
under the care of Mr. G. H. Lambson, superintendent of Baird station.
Though the eggs were en route 31 days, and wero carried over 7,000
miles, they reached their destination with a loss of only 57,500,
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The station at Baker Lake, Washington, was operated as hereto-
fore for maintaining the supply of blueback salmon, which is of great
importance commercially on Puget Sound. The run.of fish reaching
Baker Lake was very small, and owing to the washing away of barriers
which had been erected to stop their ascent, only 4,171,000 eggs were
secured. From these 3,834,000 fry were hatched and released in Skagit,
River and Lake. An effort was also made to propagate silver salmon
at this station and on the Rogue River, but with slight sucecess.

Very encouraging reports have been received from time to time
relative to the successful introduction of steelhead trout in the Great
Lakes and other eastern waters, hence all the eggs of this species
collected at Elk Creek, a tributary of the Rogue River, were sent
to eastern stations, except 65,000, which were hatched and planted in
local waters. . : ‘

The usual arrangements were made during the summer for the
collection of lake-trout eggs on Lakes Superior and Michigan by the
superintendents of the Michigan and Minnesota stations. 'The field
embraced Port Arthur and Rossport, Ontario, Grand Portage, Minn.,
Isle Royale, Ontonagon, and other points in Michigan, and yielded
11,900,000 eggs. On Lake Michigan only 200,000 were secured prior
to the close of the fishing season; but acting under authority of laws
passed by the Michigan legislature, which permit the capture of fish
during the closed season for the purposes of artificial propagation,
10,500,000 were collected between November 12 and 28 at Beaver
Island from tugs fished by two commercial fishermen. Thiswork was
done by tho superintendent of the Northville station, under direction
of tho State fish and game warden and his deputies. Tho total collee-
tion for the season amounted to 22,400,000, from which 19,000,000
fry were hatched and planted in the waters of the Great Lakes.

In addition to collecting white-fish eggs as usual from commercial
fishermen, arrangements were made for penning large numbers on
the Detroit River and at several points on Lake Erie. The work
proved very satisfactory, the Detroit River yielding 203,560,000 eggs
and Lake Erie 194,234,000, making a total of 397,704,000. TLarge
consignments were sent to the hatcheries on Lakes Superior and
Ontario, with the view to keeping up the supply of thisimportant fish
in those waters. The total plants of white-fish fry in all the lakes
amounted to 326,106,000. ,

Great interest having been manifested in the propagation of lake
herring, plans were made for extensive operationé, but powing to the
severity of the weather only 61,000,000 were obtained.

For the purpose of keeping up the supply of pike perch in the Great
Lakes and stocking interior waters in the States bordering on them,
steps were taken early in April to colleet eggs on Lake Erie and on
the Missisquoi River, Vermont, a tributary of Lake Champlain. On
Lake Erie the season opened propitiously early in April, but violent
storms occurred soon after, which not only wrecked the fishing gear,
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but roiled the water and drove the fish from the spawning-grounds, so
that the season was well advanced before many eggs were obtained.
By the close of April 341,000,000 had beén taken at the Put-in Bay
station, Of these, 10,000,000 were sent to the Missouri commission
and 32,000,000 to the Michigan commission; the balance were hatched,
producing 160,087,000 fry. Cooperating with the Vermont commission,
160,375,000 pike-perch eggs were collected on the Missisquoi River
during April. These were hatched and the fry were planted in May,
making a total of 240,887,000 fry planted by the Commission.

At the close of the pike-perch season the propagation of sturgeon
was taken up on Lake Champlain, and more than a million eggs were
collected. Owing to a sudden change in the temperature and other
unavoidable causes only 20,000 fry were hatched and planted, but the
experience gained will undoubtedly enable the Commission to conduct
on a larger scale in future the propagation of this important fish, which
is fast disappearing from the waters of this country.

In October the U. S. Fish Commission steamer Grampus was
engaged ip collecting brood cod for Woods Hole station, and secured
2,933, raJéing from 6 to 20 pounds in weight, which were placed in
pounds and held until ripe. A considerable number died from nat-
ural causes, but more than 2,000 were tagged and liberated, and at the
close of the year 46 had been reported as captured along the coast,
many of them at long distances from the station.

The collecting stations at Kittery Point and Plymouth were opened
in November. The weather for the first two months was very favor-
able for the work, but the catch of fish was unprecedentedly poor, and
after the 18t of January, when fish became abundant, the weather
was so rough that for days fishing was impracticable and the collec-
tions were therefore small. The brood fish at Woods Hole yielded
140,754,000 eggs, and these, with' the eggs obtained at the two field
stations, made an aggregate of 311,000,000. They were hatched at
the Gloucester and Woods Hole stations; and the fry, numbering
202,871,000, were planted on the spawning-grounds along the coast
from Kittery to Block Island.

At the close of the cod work at Woods Hole the propagation of
flat-fish (winter flounder) was taken up, and as a result of the season’s
Operations over 44,000,000 fry were liberated south of Cape Cod.

Early in the spring arrangements were perfected for sccuring the
egg-bearing lobsters captured by fishermen along the coast from Maine
to Connecticut. The schooner Grampus, assisted by a steam smack,
made frequent trips along the Maine coast, visiting not only the large
fiealers at the important fishing centers, but also those on the outly-
ing islands. Agents were stationed at Kittery, Marblehead, Boston,
Plymouth, Block Island, and other points, but although the catch of
lobsters was greater in Maine than in the previous year, the work was
less satisfactory than then. At Woods Hole only 18,262,000 eggs
were secured, and at Gloucester 51,213,000, a total of 69,475,000, which
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yielded a little over 60,000,000 fry, as against 77,000,000 the previous
year. Asindicated by the number of egg-bearing lobsters purchased,
the decline in this important fishery has been greatest south of Cape
Cod, and especially in the vicinity of Woods Hole.

The establishment of the station at Edenton, N. C., permitted the
commencement of shad work in March. The run of shad on the
Albemarle Sound was not only very large, but the herring catch fell
below the average, and as the temperature was slightly below normal
the season in that region proved most successful, over 75,000,000 eggs
being collected between March 29 and May 15. On the Potomac
River conditions were oxceedingly unfavorable. The weather was
unusually cold and the catch of shad on the upper river very small,
and at the end of the season only 33,321,000 eggs had been secured at
Bryan Point station. Practically the same conditions existed on the
Susquehanna River, and although work was pushed energetically at
Battery station the total collections for the season amounted to only
61,000,000. On the Delaware River, where the steamer Fish Hawk
had been stationed as a floating hatéhery, the weather was cool and
the catch of fish very large. The season lasted from May 6 to June
13, during which time over 115,000,000 e¢ggs were secured, the largest
number ever taken on that river. The total collections for the year
amounted to 284,829,000, and the output of fry aggregated 193,287,000,
nearly 50,000,000 less than that of the previous year.

The propagation of the basses and other fish suitable for stocking
inland waters was conducted as usual. The results were gratifying,
particularly in the increased number of black-spotted trout (Salmo
clarkiz) and brook trout (Salvelinus fontinalis) handled.

The Commission operated the following 37 stations and substations, '
and the work at each is reviewed in detail in the abstracts from the
reports of the different superintendents:

Detroit, Michigan.
Alpena, Michigan.

Green Lake, Maine.
Craig Brook, Maine.

Grand Lake Stream, Maine. Sault Ste. Marie, Michigan.
St. Johnsbury, Vermont, Duluth, Minnesota.
Nashua, New Hampshire. Quincy, Illinois. )
Gloucester, Massachusetts. Manchester, Iowa.

‘Woods Hole, Massachusetts. Bellevue, Iowa.

Cape Vincent, New York, Neosho, Missouri.

Steamer Fish Hawk (Delaware River). | San Marcos, Texas.

Battery Station, Maryland. Leadville, Colorado.-

Fish Lakes, Washington, D. C. Spearfish, South Dakota.
Central Station, Washington, D. C. Bozeman, Montana.

Bryau Point, Maryland. Baird, California.

Edenton, North Carolina. Battle Creek, California,
Wytheville, Virginia. Clackamaus, Oregon.
Erwin, Tennessee. Rogue River, Oregon.

Cold Springs, Georgia. LittleWhite Salmon River, Washington.
Put-in Bay, Ohio, Baker Lake, Washington.
Northville, Michigan.
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RESULTS OF FISH-CULTURE.

Reports from various parts of the country have been received with
reference to the capture of rainbow trout in streams stocked by the
Commission, one of the most interesting being a letter from Mr.
P. I1. Rowell, of Knnis, Ellis County, Tex., in which he states that a
10-pound rainbow tTout was talken from a lake near the city, asa result
of plants made by the Commission in February, 1899. Ile also
reported that large numbers of small fish had been seen, showing that
this species has been successfully introduced even in that latitude.
According to a report received from Manton, Mich., a rainbow trout
was captured on May 31, measuring 31 inches in length, 15 inches
around, and weighing 124 pounds.

A catch of rainbow trout from Laurel River, Virginia.

The above reproduction of a photograph is illustrative of the sue-
cessful introduction of this game fish in Laurel River, Virginia.
These specimens were captured near Damascus by Mr. Benjamin T.
Clark, of Abingdon, Va.

Although the Commission, in cooperation with the Pennsylvania
commission, has liberated annually considerable numbers of Atlantie
salmon fry in the upper waters of the Delaware River, and a number
of salmon are caught each spring in this river by men fishing with shad
and gill nets, it is a matter of regret that there has yet been no regu-
larly established run of this important species reported. During the
Spring of 1900 seven specimens, weighing 10 pounds and upward,
were caught near Gloucester, N. J., in the vicinity of the steamer
Fish Hawlk—one of 10 pounds weight being taken in a gill net almost
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under the stern of the vessel. In 1901 nine salmon, ranging from 8 to
15 pounds, were captured at Howells Cove Fishery, the three largest
weighing 11,13, and 144 pounds. As a result of an inyestigation made
by the Commisgion, based on a newspaper article, it was learned that
three salmon had been taken from the Delaware River at Newcastle.
These were captured in gill nets; they weighed 94, 10, and 11 pounds,
and sold for 45 cents per pound. The capture of one weighing 104
pounds, near Trenton, was also verified.

Favorable reports continue to come in from Lake Superior and the
inland waters of Minnesota, regarding the adaptability of the steel-
head trout for that section. Mr. H. II. Marks, of the Michigan Fish
Commission, forwarded in June, 1901, a steelhead taken from a pound
net near Salt Point, L.ake Superior, which measured 30 inches in
length. Mr. R. C. Mason, writing from Winona, Minn., reports that -
they are well adapted to Lake La Belle, and that, as a result of six
cans of fry planted in 1898, specimens weighing 24 pounds have been
taken by the anglers. The steelhead is not only an excellent game
fish, but its food qualities are highly regarded, as indicated by num-
erous letters received from residents of Pickwick, Minn. In Vermont
the fish are apparently so well established in Willoughby Lake that
arrangements were made to operato a field station in March, but only
two ripe fish were captured; these yielded 2,000 eggs.

TPollowing is an interesting extract from a letter written by the
superintendent of the St. Johnsbury station, with reference to the
presence of lake trout in Big Averill Pond, Vermont:

Four'years ago we planted some lake trout in Big Averill Pond and have sent
some there every year since, This year they are getting very good fishing in that
lake, catching most of the fish by trolling. The 4-year-old trout weigh 3} pounds,
the 3-year-olds 2§ pounds, the 2-year-olds 14 pounds, and the 1-year-olds are 11
inches long; the weight was not taken, as those under 12 inches in length are not
kept. I went out for a couple of hours Sunday morning and caught one 8-year-
old, two 2-year-olds, and one 1-year-old laker. I give you this information to let
you know another lake where good results have followed the planting of artifi-
cially hatched trout. No lake trout ever lived in this lake until those introduced
by the Commission. From Big Averill I went to Little Averill to catch some of
the golden trout. I succeeded in catching seven with hook and line, ranging from
a yearling to 3 pounds in weight, I had a gill net put in one night, but caught
only three fish in it—one landlocked salmon and two golden trout. The salmon
is one which must have been put in by the Commisesion three years ago. Below
the outlet of Little Averill, and between Big and Little Averill ponds, I fished
about fifteen minutes and caught one yearling and one 2-year-old landlocked
salmon. There is every indication that the series of lakes known as Big and Lit-
tle Averill and Littlo Leach will make a good field station in the early future.
They are all easily accessible and can be operated from one central field station.
They contain brook trout, lake trout, golden trout, and landlocked salmon.

Mr. H. B. Handy, under date of January 20, 1901, refers to the suc-
cessful stocking of Nine Mile Pond (which is 9 miles in circumference),
near Centerville, Mass., with black bass, under very unfavorable con-
ditions, several years ago. A few hundred fish from 2 to 4 inches
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long were placed in this pond through a hole cut in ice. As the pond
was thoroughly stocked with pickerel and perch, his neighbors were
very skeptical of ever seeing any of the bass; but they nmow catch
large numbers of black bass, some weighing as high as 34 pounds.

INSPECTION OF STATIONS.

During the month of December the Fish Commission stations at
Neosho, Mo., and San Marcos, Tex., were inspected by the assistant
in charge of the division of fish-culture, as a result of urgent recom-
mendations by the superintendents that arrangements be made for
an increased water supply and additional property for the construction
of more ponds for the propagation of black bass.

After carefully considering the condition of affairs at Neosho, it
was found that not only was a greater supply of water essential, but
that the hatchery would have to be rebuilt and enlarged and that
land should be acquired for the construction of bass ponds, in order to
increase/the output of this important species. Preliminary arrange-
ments were made for obtaining additional water from the City Water
Works Company, and an option was secured on property adjacent to
the Government lands. An estimate was submitted to Congress for a
special appropriation of $7,500 to cover the cost of the improvements
referred to, which was favorably acted upon. The condition of this
station was excellent, reflecting credit on the superintendent and his
assistants.

No fish-cultural work was in progress at San Marcos when visited.
The ponds were being drained, preparatory to cleaning and restock-
ing for the breeding season, which usually commences in February.
The general appearance of the station, including the buildings, was
excellent, and bore evidence of careful and judicious management,
The artesian well was supplying only a fair amount of water, but as
the majority of the ponds are now supplied by & ram and by a 27-foot
overshot wheel, operated by the San Marcos River. this was not
regarded as of great importance.

The demands for fish of all kinds in the State of Texas are con-
stantly increasing, and as the present output is all that could be
expected from the ponds in use, it was recommended that a special
appropriation be made for securing more water and constructing
ponds on lands belonging to the Government. In providing the water
supply it was apparently necessary to acquire property on the river
front for the erection of overshot wheels or other appliances for lifting
water from the San Marcos River, and an option was secured on a
desirable piece of property and an estimate submitted to Congress for
the funds necessary in carrying out the recommmendations referred to.
This resulted in obtaining a special appropriation of $8,000.
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STATION REPORTS.
GREEN LAKE STATION, MAINE (E. E. RACE, SUPERINTENDENT).

The following are the principal improvements at the station during
the past fiscal year: The dam at Rocky Pond has been thoroughly
overhauled, repaired, and raised 5 feet; the castern and western wings
lengthened 82 feet, making the dam 310 feet long and giving a 9-foot
head of water at the inlet of the main supply flume, thereby nearly
doubling the station water supply. The main supply flumne has been
put in good condition, 485 feet of it being rebuilt, and 360 new yokes
put on. A coal shed has been constructed at Maddocks Landing for
the storage of coal for the steamer Senatfor, and a number of minor
repairs and improvements made to the cottages of the foreman and
superintendent. The cottages for the laborers at the station have
been completed and two of the men provided with comfortable homes
for their families. Changes have been made in the water supply and
sewer systems, the station force rendering material assistance in all
this work when not engaged in caring for the stock of fish on hand.

The landlocked salmon on hand at the beginning of the ycar were
held until September, when 177,899 were distributed to applicants in
Maine and other New England States.

During the summer and fall the usual arrangements were.made
for establishing collecting stations at various points. As reports
indicated that large numbers of brook trout and landloeked salmon
could bLe secured in Lakes Onawa and Sebeg, in Piscataquis County,
the superintendent investigated those waters and established a station
at the head of Lake Onawa. T'wo pound nets and a slat irap were
fished until November 24, but only 21 brook trout and 16 salmon were
captured. All the lakes and streams within a radius of 10 miles
were examined, but without result. In October 'a trap was placed
between Lake Onawa and Sebec Lake on Ship Pond Stream, but
though large numbers of salmon were found above and below the
Cowyard Falls, only 105 were captured, 4 of which were females.

The work resulted in the collection of 6,000 brook-trout eggs and
15,000 salmon eggs, which were transferred to Green Lake.

The following table shows the fish and eggs obtained at the stations
operated in connection with Green Lake.

;- Brook nnd lake | Landlocked

salmon.
Point of collection.

t‘ Eggs | No.of' Eggs

ﬂsh |obt,u ned.| fish. obtained
| |

Winkempaugth‘ook(BrnnLh Pond) 841 65,500 | 75 108,000
Patten Pond . 162 [ 74,00 10 14,600
Green Lake . 5: 2000 98 ;160,500
Cold Stream Pond 348 | *717,000 25| 88,000

Lake Onawa 21 ! 8,000 121 15, 000

TOR] oo e eeeetmrene o eeee e e an e oeeee e eaeens | 658 ] 884,500 827| 836, 000

¢ Lake-tr out ORES.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 29

Of the lake-trout eggs, 358,500 were turned over to the Maine Kish
Commission at Enfield. The balance were shipped to Green Lake
and produced 329,827 fry, which were planted during the spring.

In addition to the 147,500 brook-trout eggs colleeted, 400,000 pur-
chased from dealers in Massachusetts were delivered at the station in
excellent condition. They hatched in March and were planted during
April, May, and June, the losses being comparatively light.

Of the 336,000 landlocked-salmon eggs, 15,855 were transferred to
the Maine Fish Commission. The balance yielded 280,231 f{ry, which,
instead of being held until fall, were planted in June, owing to the
bursting of the reservoir dam early in that month.

During the freshets in April there was a surface wash around the
western wing of the dam, but this was tilled with gravel and the
embankment raised, making it impossible for the water to pass around
the extreme end. It was noticed shortly afterwards, however, that
the old wing had gone to the south about 5 inches, and a close exami-
nation showed that the old timbers pressed. hard against the bolts in
the ledg¢(, causing this sag. The water at the time was running over
the dam between the flush boards 6 inches, but the log gate was
opened and the water reduced 3 feet. The pond was never full again,
and the head was 14 inches less when the dam gave way. A careful
examination has since shown that the new wing gave way at a point
where it had been connected with the old dam, which was apparently
the strongest spot in the whole structure. The piling put in to secure
the wing rested on hard clay Lottom, but 24 feet under the ends of
these pilings a layer of quicksand extended directly under the wing
for 15 or 20 feet. The water had probably worked its way underneath
the foundation and the quicksand washed out, causing the wing to
collapse. As the supply flume was carried away for a considerable
distance, the water supply to the station was completely cut off, which
necessitated the planting not only of all the brook trout and landlocked
salmon fingerlings, but also the adult fish held in the ponds and
reservoirs.

Cra16 BROOK STATION, MAINE (CHARLES (. ATKINS, SUPERINTENDENT),

) The Atlantic salmon received, as usual, the greater share of atten-
tion, this being the most important feature of the work at the station.
The 194,572 on hand at the beginning of the year were carried until
fall and distributed with very slight loss. The food for all fishes at
the station, including the older stock of nearly 5,000, consisted almost
Wholly of hog-plucks purchased from an abattoir in the vicinity of
Boston. Of the various kinds of food 17 ,231 pounds were consumed,
costing $212.30, including transportation.

In addition to the yearlings on hand at the beginning of the year,
210 adult salmon were confined at Dead Brook for breeding purposes.
This lot spawned in October, but by that time they had been reduced
to 150, of which 66 were males. They yielded 665,000 egys, 205,000 of
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which were distributed and 354,977 hatched. Of the fry, 10,000 were
distributed in June and 300,295 remained on hand at the close of the
year, to be reared to the yearling stage for distribution in the late
fall.

At the beginning of the year preparations for the capture of salmon
at Hunt Logan, Mattagamon, were well advanced. The leader of the
weir was thrown across the river so as to intercept the ascent of sal-
mon by July 3, and a few days later salmon were observed in the outer
pond. A number of other improvements were in progress, but a heavy
rainfall brought on an unprecedented freshet for July. On July 18
the main rack was swept away, liberating the fish inclosed by it and
disabling the weir for a time. By the time the repairs were made it
was apparent that all of the fish had escaped during the flood. The
rest of the season was devoted to improving the weir and inclosure
and in preparing for another attempt in 1901. In April work was
again commenced on the weir, and by the end of the year the river
was practically closed. The rack has been much improved, and it is
believed will be an effectual barrier to the ascent of salmon.

The landlocked salmon held at Grand Lake Stream for distribution
in the fall were seriously reduced in numbers in July by a disease
which made its appearance late in June. The cause of this disease is
unknown, but it is thought to have been due to tlie presence of large
quantities of hemlock bark in the canal. This bark with some other
rubbish was re_movec'l from the water supply early in July, and no
further trouble was experienced. From June 21 to 29 inclusive the
temperature of the water reached 69° or 70° each afternoon, and it is
possible that this long-continued warm weather may have proven too
much for the young fish, though they subsequently stood a tempera-
ture of 75° or more without injury. This was later in the season,
however, and they had become older and stronger. It was estimated
that 53,715 fry were in the troughs on July 1, but this estimate was
evidently too large, as the count in October showed only 33,862. Of
these, 8,000 were liberated in Sysladobsis Lake, a tributary of Grand
Lake, and the others were deposited in Grand Lake and Grand Lake
Stream, near the natural spawning-grounds. During the last days of
October the trap was put in condition for the capture of adult salmon,
and on November 21, when fishing operations ceased, 819 salmon—322
males and 497 females—had been caught. From these, 409,290 eggs
were obtained, an average of about 847 eggs to cach female. This,
though a very small average, was better than that of the preceding
year, which amounted to only about 700. The eggs were carried
through the winter until ready for shipment in March with a total
loss of 95,000, leaving on hand 314,200 good eggs. Half of these were
transferred to Craig Brook for distribution to other stations and pri-
vate applicants; the remainder were retained at Grand Lake Stream
and hatched practically without loss; 76,692 of the fry were planted
during June, leaving on hand 75,201 for rearing to the yearling stage.
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Of the.eggs sent to Craig Brook, 130,000 were transferred to other
points and 25,000 were hatched at the station. On June 30 there
remained on hand 24,194 fingerlings.

From the brood Scotch sea trout 108,940 eggs were collected in
October and November. Of these, 12,000 were shipped, and the bal-
ance produced 42,010 fry, but they were of inferior quality and at the
end of the year only 8,902 remained. It is noticeable that Scotch sea
trout have deteriorated greatly since their introduction at this station,
and few, if any, healthy eggs are obtained from them, though in the
early experiments they appeared to be exceptionally strong and thrifty.
Whether this is due to deprivation of sea water and sea food, to which
in a state of nature they have access, is a question yet unsolved.

The following table shows the stock of fish of all kinds on hand
June 30, 1901 :

Calen(l}\r }-'ear in wl_ﬁch flsh were

hatched.
Species. [T xz: %sﬂesdh
J 1901, 1990, 1809. 1808. 1897.
£
Atlantic salmon ..... e e aeaeea | 300,205 L.
uiNNBt BRIMON - von et renie ot cveie e i maee e aan
andlocked salmon 24,229 100
tch eea trout.. 8,902 |......
Steelhead trout .. 419 160
Brook trout ...... 2,137 .
Rainbow trout ... 708 | 1,805
Total

..................................... 339,700 | 1,045 -
|

At Grand Lﬁke' 8tream, landlocked salmon, 72,312.

- ST. JOHNSBURY STATION, VERMONT (J. W. TITCOMB, SUPERINTENDENT).

During the summer preparations were made for conducting field
stations in Canada for collecting brook-trout eggs, and at Lakes
Mitchell and Dunmore, in Vermont, for brook and lake trout eggs
respectively. Prior to undertaking work in Canada the superintend-
ent visited the preserve of the St. Bernard Club, between September
14 and 24, when he made & hurried inspection of the so-called Red
Lakes, Lakes Saccacomi, Willie, Tumble, St. Bernard, Big and Little
Thunder, Papineau, and Madam Henry. Trout were abundant in
these waters, and there were indications that some of them would
8pawn in October in the tributary streams. Arrangements were made
with Mr, C. H. Simpson to build-a new hatchery at Bark River, which
was placed under the direction of the superintendent.

Active operations were commenced in October, and the probable
8pawning-grounds on all the lakes were carefully watched, fish being
frequently caught and exawmined. Very rough and windy weather
prevailed throughout November, but inspections were made at night
by jack-light when it was impossible to inspect by daylight.

In spite of very persistent work, the station was closed on Decem-
ber 1, a total failure so far as the collection of eggs was concerned.
From the data obtained and further investigations by the superin-
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tendent from the 7th to the 12th of December the following facts
were developed: That the trout in the various lakes controlied by the
St. Bernard Club do not ascend the streams to spawn, but spawh
around the shores of the lakes; that while the fish in some of the
smaller lakes may spawn as early as the latter part of October,
the principal period of spawning extends from November 15 late into
January, after the waters over the beds are covered with ice; further-
more, that it would be unprofitable to collect eggs on these lakes by
catching the fish after they have arrived on the spawning-beds; that
if the work is to be conducted there, the fish should be caught before
the cold windy weather of October and November sets in, and retained
in pens to ripen; that there is a great abundance of trout and a tre-
mendous waste of eggs in the natural process of reproduection.

At Lake Willie the trout spawned November 16 to 30, after the lake
was frozen over, but before the ice was sufficiently strong to bear a
man. Here one bed, a foot in diameter, was watched for half a day,
and 26 male trout, 8 egg-bearing females, and 14 spent females were
caught from it. Most of these fish were there to eat eggs, as was seen
on opening them.

At the request of Mr. W. H. Parker, the manager of the Lauren-
tian Club, Lae La Peche, Province of Quebee, the superintendent, in
June, made a reconnoitering trip of the preserves controlled by the
Laurentian and Shawenegan clubs, in Canada. Tt is recommended
that another attempt be made to collect eggs of the brook trout and
the so-called red trout, in cooperation with the clubs referred to. The
red trout inhabits four lakes in the township of St. Alexis Des Monts,
county of Maskinonge, Province of Quebec, and though it is impos-
sible to judge as to their abundance, except during the spawning
geason, it is believed that their eggs can be successfully collected.
The spawning season is from about the 20th to the 31st of December.
This trout averages about the same in size as the brook trout, being
about 9 inches long when matured. The largest of which the super-
intendent had rveliable information weighed 4 pounds, though some
have been reported weighing 7 pounds. As food they are excollent,
the flesh being red in color and not dry, more like the salmon than
the speckled trout. They are usually caught by ¢“still fishing,” with
minnows or angleworms, though there are authentic reports that two
have been taken on Lake Saccacomi with the fly and one by trolling.

The field station for the collection of lake-trout.eggs at Lake Dun-
more, Vermont, was opened October 19, and from October 22 fishing
was continuously conducted until November 6; 344 males and 106
females were captured, which produced 162,000 eggs; 158,500 eggs
were transferred to St. Johnsbury, where 125,400 fry were hatched
from them.

At Lake Mitchell operations extended from August 2 to December
20, during which period 1,789 trout were caught. Of these 909 were
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females and yielded 503,000 eggs, of which 473,200 were eyed. All
except 120,000, which were shipped to other points, were transferred
to St. Johnsbury, where they yielded 255,000 fry.

A lot of 30,000 eggs was also derived from the Wells River Fish and
Gawe Club, and these, together with 10,000 eggs obtained from the
brood fish at the station, yielded 9,500 fry. In addition to these,
25,000 domesticated trout eggs were received from Mr. H. F. Hurlbut,
East Freetown, Mass., in exchange for eggs of the wild trout, and
290,000 eggs were purchased from him. The following shipments were
received from other stations: 20,000 landlocked-salmon eggs from
Craig Brook, Maine; from Rogue River, Oregon, 46,000 eggs of the
steelhead trout.

The domesticated eggs above referred to, aggregating 315,000, were
very disappointing, and as compared with the results secured from
eggs taken from wild fish, it would seem that wild-trout eggs are
much better in. quality than the domesticated.

The trout on hand at the beginning of the year and those hatched
during t spring were distributed as indicated in the details of
distribution.

In March arrangements were made to collect steelhead-trout eggs at
Willoughby Lake. A small trap net was set at the mouth of the prin-
cipal stream, and. a larger trap on a bar just off the mouth of the
brook. Much difficulty was experienced in keeping this trap free of
- sawdust and mill refuse, and no fish were caught until May 1, when
several steelheads were taken by fishermen trolling on the lake. Sev-
eral ripe males entered the trap net between May 9 and 29. On May
19 one ripe female was secured, which yielded 1,778 egugs. These were
shipped green by express to St. Johnsbury, with a loss of only 23.
The fry hatched from them were apparently strong and healthy.

Though only a few eggs were obtained this year, there is no doubt
that in a few years large numbers of steelhead-trout eggs can be col-
lected in Willoughby Lake if the difficulty of capturing the fish can be
overcome. It appears from Mr. Cobb’s observations that steelheads
probably spawn on the shoalg of the lake, not entering the smaller
streams.

The fish on hand at the close of the year are shown in the following
table:

Calendar year in which fish were
hatched.

Epeocies.
1001 | 1900. | 1690. | 1808 ! 1897.
8teelhead troat . 88,984 [.... ...
nbow trout.. 1, 000 402
rook trout 14,478 |..c.cvv. .
rayling e e careas raneen | eeremeeead e ..
Brook and iake hybrids............. i DS
nbow and ateelhead hybrids. ... Jeosenae b7 N DN IO
LaKe trout - oooeoeieee e ceanon s DO ' (N P
Landlocked salmon .. ... - o il e 18,047 oceveeifeannnne

F. C. 1901-—=3
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NasHUA StaTION, NEW HaMPsHIRE (W. F. HUBBARD, SUPERINTENDENT),

The superintendent visited Greenough and Diamdénd ponds and
Connecticut lakes, in the northern part of New Hampshire, for the
purpose of securing a site for the collection of brook-trout eggs, and
selected Diamond Pond as the most favorable place, and during the
latter part of September two of the employees of the station were
detailed to that point. A rough shanty was erected and the necessary
troughs provided. The fishing was done with hook and line and with
gill nets, and continued until November 30. During this time 909 trout
were captured, of which 357 females produced eggs. The first were
collected on October 12 and the last on November 30, the number being
estimated at 140,000. At the close of operations the men returned to
the station, leaving the eggs in charge of a watchman until the last of
January, when it was found that they numbered only 15,120. The loss
was attributed to the carelessness and ignorance of the watchman.

From the brood fish at the station 100,000 eggs were collected
between October 13 and December 20. In January 500,000 brook-trout
oggs were purchased from dealers in Massachusetts, and an assignment
of 50,000 was received from the New Hampshire commission, also some
landlocked-salmon and golden-trout eggs, which will be hatched and
planted under their direction.

A fair percentage of all the eggs received hatched, but the fry from
those purchased and from those belonging to the New Hampshire com-
mission suffered very heavy losses when about 4 or 5 weeks old. As
fry from eggs taken at the station and from Diamond Pond were not
similarly affected it is believed that the eggs were of poor quality.

During the spring 191,000 fry were planted in local waters, and
there remained on hand at the end of the year the following stock:

Calondar year in which flsh were
Species. hatched.

1 1001 | 1900, | 1899, | 1898 | 1807.

Brook trout .. .o.ooe o i e e e, 63,810 | 5,206 |........]-cooa... 110
Steolhead trout ................ ... ... .e- . l

Rainbow trout. _.....
Landlocked salmon ..
Dublin trout ... __....
Grayling..............
Golden trout ... .. . L Il

Total .o e

In the early summer the employees at the station were occupied in
making a number of improvements in the superintendent’s cottage,
and, assisted by a crew of temporary men, a number of new nursery
ponds, 14 feet long by 8 feet wide, were constructed, and a storm ditch
3 feet wide 'and 2 feet deep was built for the purpose of protecting
the ponds from freshets caused by surface water during the wet sea-

"son. Since its construction it has several times prevented the ponds
and hatchery from being flooded, which would have caused the loss
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of most of the stock at the station. Wells were driven in the 14
new ponds'and in a number of the old ones. These varied in depth
from 14 feet to 60 feet, and a flow of water was obtained in all except
those placed in Ponds A and F and the supply ditch; which were all
60 feet deep.

GLOUCESTER STATION, Mass. (C. G. CORLISS, SUPERINTENDENT).

Besides the usual work of overhauling and repairing the cod-hatch-
ing apparatus, the station force was occupied during the summer and
fall in constructing a pump-room 16 by 12 feet, adjoining the fire-room,
and installing a new Blake pump of 600 gallons per minute capacity.
New floors were laid throughout the building, and a number of other
improvements were made, including the rearrangement of the suction
and supply pipes.

In November the usual arrangements were made for collecting cod
eggs at Kittery Point, and a force of spawn-takers, under Captain
Hahn, repprted there on November 19. The weather during the first
two monﬂ{; was generally good, and there was little difficulty in secur-
ing boats for the spawn-takers, but the fishing was a failure, especially
during the early part of the season, so that the daily receipts of eggs
Wwere rarely as large as expected, considering the number of spawn-
takers employed and extent of territory covered. The spawn-takers
were untiring in their efforts, and the field of operations covered the
fishing-grounds between Gloucester and Marblehead, Mass., in addi-
tion to Ipswich Bay.

The first eggs were received from Kittery Point on November 24 and
the last on March 25, the collections amounting to 98,546,000, Besides
these, 49,036,000 were transferred from Plymouth and 7,842,000 from
Woods Hole, a total of 155,424,000. From these eggs 100,466,000
fry were hatched and planted on the natural spawning-grounds from
Ipswich Bay to Boston.

In view of the uncertainty of collecting a large number of cod eggs
at Kittery Point and Plymouth, it is urged that steps be taken to
Provide a suitable inclosure near the station where live brood cod can
be held. It is believed that a structure of this kind can be built for
about $2,000.

Early in April preparatory steps were taken to collect egg-bearing
lobsters from fishermen operating in the vicinity of Gloucester, Bev-
erly, Boston, and Cohasset, Mass., and Kittery Point, Me., collectors
being stationed at Kittery, Boston, and Beverly. The schooner

rampus, assisted by a steamn lobster-smack, made collections along
the Maine coast from Portland to Rockland. This work was delayed
by the stormy weather prevailing during the entire month of April
and the early part of- May.- Heavy easterly winds, accompanied by
rainfall, were of almost daily occurrence, causing a strong current
along the coast and practically putting a stop to lobster fishing during
this period. - The first eggs wore not received until May 11, and from
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this time the work was pushed vigorously. The collections from the
fishermen at all points compared favorably with other years, several
places showing an increase, but the receipts from the large dealers in
Boston and Portland fell off, although more lobsters were handled by
these parties than during any other season for the past decade. The
probable reason for this was that a large percentage of the lobsters
handled by the dealers at those points came from Canadian waters,
where strict inspection laws prevent the shipment of egg lobsters.

During the season 4,169 egg lobsters were collected, from which
51,213,000 eggs were obtained. The following table shows the number
of egg lobsters and eggs received from the collecting fields:

' Lob-
Field. aters, Eggs.
Maine coast, schooner Grampus 1,600 | 18,467,000
Boston, Cohasset,and vicinity ....... - 896 | 11,552,000
Kittery Point, Me., and vicinit 930 | 10,543,000
Gloucester, Beverly,ard vicini 43 9,661, 000
B 4,160 | 61,213,000

Of the 47,270,000 fry hatched, 15,000,000 were planted in Maine
waters, and 32,270,000 were distributed in Massachusetts from Lanes-
ville to Cohasset. Of the fry sent to the Maine coast 4,500,000 were
taken on the schooner Grampus and 10,500,000 were shipped by rail
to Portland, where they were transferred to the schooner and planted
at points along the coast, selected after consultation with Hon. A, R.
Nickerson, commissioner of sea and shore fisheries of the State.

The adult lobsters were as usual released in the localities from which
they were secured. The continued decrease in the collection of egg
lobsters during the past two years makes it evident that if the work
is to be put on a permanent basis arrangements must be made for
impounding egg lobsters during the fall and holding them until the
eggs are ripe.

‘Woobs HOLE STATION, Mass. (E. F, LOoCKE, SUPERINTENDENT),

Duriug the summer the wharf was completed, some necessary repairs
were made to the residence and launches, and a newdynamo was sub-
stituted in place of the old machine, which had become too small for
the station, owing to the development of the biological work. The
laboratory was kept open all summer, under the direction of Dr. H. C.
Bumpus. '

In accordance with the usual custom, the schooner Grrampus began
the collection of brood cod on October 1, and obtained 2,933 fish,
ranging from 6 to 20 pounds in weight, by the 9th of November, when
the work was discontinued and the crew sent to Kittery Point. The
stock was further increased by the purchase of 332 fish from com-
mercial fishermen, making a total of 3,265. Of these, 1,170 died from
natural causes and 692 were killed by anchor frost. The others were
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tagged and released after the eggs had been taken, and at the close of
the year 46 had been reported captured, many of them at long distances
from the station. :

The collecting station at Plymouth was opened in November, work
at that point being under the direction of Mr. R. N. Veeder. The
spawn-takers, four in number, commenced work December 1, and on
December 3 collected 3,000,000 eggs, which were shipped to Woods
Hole. On account of the scarcity of fish, very few vessels operated
in the vicinity of Plymouth early in the season, and later, when they
became plentiful, the weather was so unfavorable and the sea so rough
that fishermen could not get to the fishing-grounds. In addition to
this, for three weeks during February the harbor was closed by ice and
the steam launch frozen in, but notwithstanding all these difficulties
71,713,000 eggs were collected, 52,068,000 being sent to Gloucester and
the remaining 19,645,000 to Woods Hole.

The brood fish commenced spawning November 14 and yielded
140,754,000 eggs, bringing the total handled at thestation to 160,399,000,
From th?se 102,405,000 fry were hatched and planted on the spawning-
grounds in the vicinity of the station.

Early in January three fyke nels were set in Woods Hole for the
purpose of collecting flat-fish, and about January 22 a number were
placed in Wagquoit Bay. This work was seriously interfered with by
an exceedingly cold wave, which swept over New England early in
February, lasting nearly the entire month and closing the harbors
and bays with ice, so that it was impossible to reach the nets. As a
result of the work 63 ripe fish were taken at Woods Hole and 107 at
Waquoit Bay, but 42 died before spawning. Between January 28
and the 13th of April 53,099,000 eggs were collected, from which
44,230,000 fry were hatched. The methods followed in handling the
brood fish were similar to those employed the previous season, and
the results were equally good.

Although every effort was made to increase the lobster work, the
results, as indicated by the number of eggs collected, were for several
reasons the poorest that have been secured at this station. Arrange-
ments were made early in March to collect egg lobsters at Plymouth
and Scituate, Mass., but the receipts from those points were small,
only 10 being secured from the fishermen in the immediate vicinity of
the station, though large numbers of fish had been furnished them
dyring the winter for lobster bait. An effort was also made to col-
lect egg lobsters in Connecticut waters, a schooner being chartered
for this purpose, but the returns were so poor that the work was aban-
doned at the end of May. Owing to a change in the laws of Rhode
Islapd it was late in the season before arrangements could be per-
fected for the collection of eggs in that State, and it was only done
then through the courtesy of the commissioners of inland fisheries,
Dr. A. D. Mead and Mr. Henry T. Root.
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The following table shows the receipts from the different sections
for 1900 and 1901, and sets forth clearly the marked decrease this
year at all points, especlally in the vicinity of the station and around
Buzzards Bay:

Field of collection. 1900, 1901,
Noank and Stoninrton. Conn., and Block Island, R. I........... 2,710,000 1, 488, 000
Woods Hole and vicinity, including Buzzards Bay............... 7,199, 000 2,623, 0:K)
fmouth Mass ..................................... 1,348,000 1,181,000
tuate, Mass . 3,827,000 1,772,000
Newport, R.I. ... 13,058,000 | 11,318,000
b 1o 71 PP 28,142,000 | 18,262,000

The total number of eggs collected was 18,262,000, from which
13,945,000 fry were hatched and planted. Considerable improvement
has been made this year in the method of hatching the eggs of the
lobster, the MeDonald jar with the open top being used in combina-
tion with the ordinary glass aquarium, instead of the old Chester jar
covered with serim. A scale similar to that used in white-fish work
was devised for the measurement of the eggs, and it was found to be
not only more convenient, but fully as aceurate as the old method of
measuring in a glass graduate.

CAPE VINCENT STATION, N. Y. (LIVINGSTON STONE, SUPERINTENDENT).

A new coal-house has been built during the past year and various
minor improvemnents have been made.

In October 68,000 lake-trout eggs were collected from the local fish-
ermen and 1,500,000 were transferred from the Michigan and Minne-
sota stations. In January 325,000 brook-trout eggs were purchased
from commercial hatcheries in New England, and 21,592,000 white-fish
eggs were received from Put-in Bay, Ohio, and 720,000 collectod from
local fishermen. The eggs were successfully hatched in the spring,
producing 1,485,000 lake trout, 275,100 brook trout, and 13,552,000
white-fish, which were distributed as usual.

With a view to the collection of pike-perch and sturgeon eggs in
Vermont, tho superintendent had a conference with the Vermont fish
commissioners, which resulted in an agreement whereby the U. S,
Fish Commission was authorized to collect eggs of these fishes in that
State, the same to be hatched at Swanton, where a new State hatchery
had been erected. The fry resulting from a third of the eggs wgre
to be turned over to the Swanton fish commissioner for distribution in
Vermont waters, the other two-thirds to belong to the U. 8. Tish
Commission.

On March 20, M. A. Mason was detailed from Cape Vincent, to fit
up the hatchery at Swanton, utilizing the old equipment as far as
possible. The hatchery as equipped contained 348 jars, 100 of which
were furnished by the Vermont commission, the others by the U. S.
Fish Commission. By April 10 the ice had disappeared from the river
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and fishing commenced. On the 17th ripe females were caught, and
on the 18th the first eggs were collected. The conditions existing at
this time were very unusual, as the river water, instead of warming
up and inereasing in volume, remained stationary in temperature
for ten days or more, during which time there was scarcely any per-
ceptible rise or current. Spawning fish were therefore not attracted
upstream, and the cateh, although large, consisted mostly of males,
in some hauls the ratio being 100 males to 1 female. It consequently
became necessary to fish seines in Lake Champlain a few miles below
the mouth of the river. The seining along the lake shore was quite
successful, and as a result of the season’s work about 3,500 female
pike perch were secured, of which 2,910 produced 160,375,000 eggs, the
last being collected on April 30. The methods followed were practi-
cally the same as in previous years, though a number of experiments
were tried with reference to the fertilization and transportation of
©ggs. The loss from fungus after the eggs were received at the
hatchery was very large. Of those that were eyed, 22,500,000 were
transferr;!d to Cape Vineent and 4,000,000 to the Massachusetts Fish
Commission. Those sent to Cape Vincent arrived in very bad con-
dition and produced only 13,800,000 fry. At Swanton 23,750,000 fry
were hatched and distributed from that point, 16,750,000 being turned
over to the Vermont IFish Commission.

At the close of the pike-perch season preparations were commenced
fof‘ t!le capture of sturgeon and the collection of their eggs. On the
MISS}SQUOI it was planned to place & rack across the river, consisting
of wire netting and common seine twine, with a trap in the center,
for the purpose of stopping the sturgeon ascending the river, after
the manner of stopping salmon on the Pacific coast, but this idea was
abandoned, owing to the fact that steamers ply up and down the river
(11}1‘ing high water in the spring. Pound and trap nets were also
tried, bus gill nets were finally resorted to, about 30 sturgeon being
taken in this manner from various places in the river. These were
P.laeed in pens provided for pike perch, but later in a pen built in the
river with boards laid horizontally on edge, a space being left between
tolet water in and out. The fish in the pens were examined daily, and
on May 13 a large ripe female was found, whiceh struggled so violently
on being taken from the water that the combined efforts of three
men could not prevent it from casting its spawn, some of which was
thrown 30 feet or more. When finally subdued, the few remaining
0888 left in the fish, somewhat less than a quart, were taken in a dry
Spawning pan. These were mixed with milt and treated in the same
general way that pike-perch eggs are. When the eggs were finally
Séparated they were placed in a McDonald hatching jar, such as is
used for pike perch. No further trouble from the eggs sticking
together wag experienced, but they were so heavy that the pressure
through the ordinary tubing was not sufficient to keep them in proper
motion, and it became necessary to increase the pressure. The eggs
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hatched successfully, the first fry appearing in the jar on May 20,
having taken just a week to hatch, with an average temperature of
65°,  After holding the fish in pens until the 1st of June they were
all released, as the indications were that they were not becoming any
riper. Two or three were killed and opened, and the eggs appeared
to be caked together and worthless.

On the Lamoille River sturgeon made their ﬁrst appearance on May
15. Trap and gill nets were used, but the majority were caught by
hooking them at a place on the river called ‘‘sturgeon hole,” where
spawning sturgeon apparently collect. The water here is too deep to
spear the fish, and nets can not be used; but they are taken by twitch-
ing them up with hooks, men watching the hole night and day. Many
breeders were obtained in this way, 27 being canght on May 22, when
the temperature of the water was 68°. Neuarly all of these were ripe
males, but on the afternoon of the next day two ripe females were cap-
tured. Asthe fish did not struggle violently at first, the men were able
to stop the flow of eggs by stuffing handkerchieis into the vent. They
were then towed across the river, where the males had been secured,
and were instantly killed by a blow on the head. In this way 1,300,000
eggs, were taken, but soon after the weather became extremely cold,
the temperature of the water dropping several degrees, and as no
more sturgeon were captured the work was abandoned and those
in confinement were turned loose. Efforts were then made to catch
sturgeon on McNall Bay, in Lake Champlain, a short distance south of
the mouth of the Lamoille. On the 4th or 5th of Junethree apparently
ripe females were captured, but when opened the eggs were found to
be insufficiently advanced for fertilization. A number of others were
caught in this bay during the next few days, but no more impregnated
eggs were secured, and on June 12 efforts were discontinued. The
sturgeon eggs were found, by actual count, to average 850 to the fluid
ounce. They are apparently amorphous, and of a dull, dirty color,
but this appearance is caused by a cobwebby film which surrounds
each egg. By squeezing between the fingers the film can be easily
geparated from the egg, and the eggs then seem spherical, clear, and
crystalline, not very different in size from white-fish eggs, though
probably somewhat larger. When ripe the eggs come from the parent
fish more easily and are somewhat glutinous, but if taken from a
freshly caught fish they are not more glutinous than the pike-perch
eggs, and will not give any more trouble if treated similarly.

Of the total number of eggs collected (1,320,000) 20,000 were hatched
at Swanton, 380,000 were sent to Cape Vincent, where they were lost,
and the balance were lost at the fishing-grounds. In the opinion of the
superintendent, the following points with reference to the collection
of sturgeon eggs seem to be pretty well established:

Lake sturgeon go up the tributary rivers of Lake Champlain to
spawn. They ascend different rivers at different times, the time for
each river apparently being determined by the temperature of the
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water. The river that the spawning sturgeon of Lake Champlain
first ascend is the Missisquoi, in the extreme northwestern corner of
Vermont. They ascend this stream very soon after the pike perch
have finished spawning in the river, which is usually the latter part
of April. The largest number of ripe fish appeared this season about
May 13, and were all gone by May 20.

The sturgeon ascend the Lamoille, a Vermont river, which flows into
the lake about 30 miles south of the Missisquoi, somewhat later. This
year their first appearance at the mouth of this river was about the
middle of May, and they collected in the sturgeon hole in the greatest
numbers for spawning on May 23. By the end of the month they had
all left the river. '

The lake sturgeon spawn in the shallow waters of the lake in June.
At least, there_is a spawning-bed in the shallow water of the bay just
south of the mouth of the Lamoille, where the sturgeon come at that
time to deposit their eggs. Parent fish collect in this bay to spawn
about two weeks later than when they are found in the greatest
numbers [?1 the sturgeon hole of the Lamoille. The largest number
of ripe orles was observed on June 4, and by June 15 they had all left
the spawning-grounds of the bay.

As far as could be observed, lake sturgeon will not spawn until the
water reaches a temperature of 60° F. It is concluded, therefore, that.
they require water at or above 60°, though of course this must be
accepted only as an inference.

Th.e lake sturgeon spawn at other places later than they do in the

bay just mentioned, as is evidenced by the faet that parent fish were
captured in June with eggs that would not have been ripe for a fort-
night, and others with eggs that would not have ripened for & month
or longer. Sturgeon do not seem to ripen their eggs well in confine-
ment, unless very nearly ripe when captured. If the fish in the pens
were confined too long their eggs caked together and were otherwise
very poor, and probably would not have been susceptible to impreg-
nation even if they had ripened sufficiently to be extruded from the
fish; but this should not be accepted as conclusive, as means will
prf)bably be eventually found for keeping sturgeon in captivity without
Injury to their eggs till ready to spawn.
‘ The spawning season at the various grounds of the lake sturgeon
18 very short. They are doubtless spawning somewhere all summer,
but a,t. any specified ground it is not believed they ave in the act of
Spawning over three or four days. In order to be on the safe side,
wide limits have been set to the period during which the spawning
§turgeou remain on the spawning-beds, but after a more thorough
investigation these limits may be much narrowed.

Unless some device has been adopted for foreibly retaining the
eggs in the sturgeon, it seemns almost useless to attempt to strip a
ripe fish after it has once been lifted from the water alive, as a few
seconds of time and a few powerful strokes of the tail hopelessly
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scatter all the eggs. It must be ascertained whether the fish is ripe
before it is taken from the water, or the instant it is lifted from the
water. The vent can then be plugged, the fish put in a strait-jacket,
and the eggs taken without difficulty. Various methods of plugging
the parent sturgeon were tried, the most effective of which was to
stuff a handkerchief instantly into the vent and keep it there, but if
the fish is given any time to struggle the eggs will be lost.

Once the eggs of the lake sturgeon are taken it is an easy maiter to
impregnate them. It nearly always happens when a straggling ripe
female is found, or when the females ripen in confinement, that ripe
males for fertilizing the eggs can not be obtained, but if ripe females
are captured during the three or four days they are on the spawning-
beds, ripe males will be found in abundance. When the ripe females
in the Lamoille sturgeon hole were caught a quart of milt might have
been taken from the males had it been necessary.

The eggs of the lake sturgeon are easily hatched in any jars used in
hatching pike perch and white-fish if a stream of water is run through
the jars with sufficient pressure to keep the eggs in constant motion.
Probably 80 to 90 per cent of lake-sturgeon eggs taken in future will
be hatched.

In the latter part of April about 1,400 eggs were secured from the
steelhead trout hatched at the station in 1897 from eggs sent from
California and kept in tanks in the hatchery. A large percentage of
the eggs were impregnated and hatched, producing healthy fry.

STEAMER FISH HAWK (JAMES A. SMITH IN CHARGE).

As soon as practicable after the vessel arrived on the Delaware
River on April 30 the hatching apparatus was erected on the main
decks and arrangements made for sending spawn-takers to the fishing
shores at Howells Cove, Bennett’s, and Cramer Hill, and to the
gill nets off Billingsport, N. J. No ripe fish were found until May 6,
probably because of the extremely cool weather which prevailed.
Daily collections of eggs continued from that date to June 13, during
which period 115,033,000 were secured and 52,813,000 fry hatched
and distributed; 24,706,000 fertilized eggs were transferred to Havre
de Grace, Md., 2,051,000 to Central Station, Washington, D. C.,
4,235,000 to the Maryland Fish Commission at Druid Hill Park, Balti-
more, and 1,419,000 to the Pan-American Exposition, Buffalo, N. Y.
Owing to lack of hatchirig facilities 6,720,000 were deposited on the
spawning-grounds. The fry were planted in streams along the coast
from the mouth of the Delaware Bay to Massachusetts. Of the total
number of eggs taken 76,955,000 were secured from the three seines
referred to above, 49,000,000 from the Howell Cove seine, and 38,078,000
from the gill-net fishermen off Billingsport.

Though not quite as many shad were caught by the fishermen as
the previous year, the fish-cultural work was the most successful and
satisfactory ever done by the Fush Hawk, for which credit is due not
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only to the officers and men belonging to the vessel, but to the fisher-
men, who assisted the spawn-takers to the extent of their ability in
securing all the eggs possible. :

There was a decided increase this season in the capture of Atlantic
salmon in the Delaware River near Gloucester. Nine specimens,
weighing 8 to 15 pounds each, were taken at Howells Cove; two were
captured at Bennett’s fishery, weighing 11 and 15 peunds, respectively;
and one, weighing 144 pounds, in a gill net off Camden. The prices
received for them varied from 40 to 45 cents per pound.

BATTERY STATION, MARYLAND (J. N. WISNER, SUPERINTENDENT).

The work of getting the station ready for shad propagation com-
menced in March. The machinery was placed in order and a number
of minor changes made which tended to increase its efficiency. As
for several years the hatching facilities had not been adequate, 280
new jars were purchased and the necessary tables provided, which of
course necessitated the extension of the circulating system. The old
boat railway, which had been in a dilapidated condition for several
)’em:s, was torn out and rebuilt, and a scow was constructed for trans-
fern.ng fry from Battery Station to Havre de Grace. A supply of
h‘errmg roe was also canned and shipped to Wytheville, Va., and
Erwin, Tenn., to be used as trout food. '

As tl'le egg-taking season approached arrangements were made for
attendmg all the seining-grounds in the vicinity, a number of sail-
boats being chartered and a force of spawn-takers employed. The
large catch of shad reported below the island indicated a successful
season, but for inexplicable causes no eggs were obtained until April
26, and even then the collections were small. On May 1st 8,993,000
Wwere secured, and from then until May 8 large numbers came in, but
from tha_t date to the close of the season the daily take amounted to
(?nly a little over a million, the total collections aggregating only
61?075,000. In addition to these, 24,706,000 were transferred from the
Fish Hawk on the Delaware River. At first the small collections
were attributed to the cold weather and high water prevailing, but
this theory was abandoned later when weather conditions became more
favorable. The fish apparently abandoned their usual spawning-
gl‘ouqd's. In a singie night over 5,000 shad were taken by gillers in
the vicinity of Port Deposit, and on one day 1,900 were secured at one
of the floats where a large seine is fished.

From the eggs collected at the station 38,845,000 fry were hatched
‘il planted, a little over 63 per cent of the number collected. The
¢8gs from the Fish Hawk produced 6,548,000, or less than 27 per cent
of the number transferred.

The buildings at the station are in good repair, but the condition of
the wharves is deplorable. It is urged that an appropriation be
secured for the purchase of larger and better launches, as those at the.
8tation are very old. '
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BRYAN POINT STATION, MARYLAND (L. G. HARRON IN CHARGE).

The work of preparing the station for the season’s operations was
commenced in March, and everything was in readiness by April 13;
but as the weather was very cold and unseasonable the force of spawn-
takers was not taken on until April 19. The first eggs came in the
next day, but the catch of shad was exceedingly small, and at the end
of April only 9,795,000 eggs had been secured, whereas the collections
at the same time the previous year amounted to over 49,000,000.
Unfavorable conditions prevailed throughout the entire season, fre-
quent rains causing freshets and muddy water, which, with the low
temperature and the scarcity of shad, proved so detrimental to the
work that only 33,321,000 were obtained. Of these, 1,011,000 were
shipped to Central Station. The others.were-hatched at Bryan Point,
producing 27,154,000 fry, which were distributed in North Carolina,
South Carolina, Georgia, and Florida, and on the natural spawning-
grounds in the Potomac River between Broad and Occoquan creeks.

The spawn-takers were dismissed on May 23, and on the 30th the
station was closed and placed in charge of a watchman. The tem-
porary force during the season consisted of 44 spawn-takers, 5 firemen,
3 assistants in hatchery, 1 coxswain and engineer, and 2 cooks.

The following shows the daily collection..of eggs and the mean
temperature of air and water:

Meanttemper- i : Mean temper-

Date. Received. sture. Date. Received. _at_ui&z.__

Air. |Water. Alr. |Water.
° R °F. oF. oK.
136,000 56 50 838, 000 08 64
270,000 b7 51 , 110, 000 64 84
84,000 b4 49 556, 000 a9 - 85
419, 000 54 49 965, 000 70 [ ]
520, 000 51 48 , 800, 000 85 64
207,000 54 48 662, 000 08 63
451,000 61 51 835, 000 69 84
883, 000 67 52 586, 000 71 85
1,886,000 | 68 53 184,000 | 72 68
2,474,000 64 - o4 224,000 71 688
2,456,000 72 66 135, 000 483 a5
2,062,000 | 68 59 527,000 [ 63 65
3,187,000 | 71 61 828,000 67 65

1,082,000 | 68 68 879,000 [......_.|.cco....
1, 632, 000 85 [} 761, 000 73 67
1,020,000 69 84 985, 000 76 86
1,239,000 68 8 jMay 27 o fecieiaeas [ 63
1,485,000 [ 64 84 || May28. ...l 60 64
957,000 | 67 83 Mayd0.............. I ............ 68 85

A number of improvements were made during the year, the most
important being the construction of a wharf 70 feet 1ong by 12 feet
wide, running.out from the front of the hatchery. This has proved a
great convenience, and will materially reduce the expense of operating
the station, as vessels plying up and down the river now land at the
station daily, thus obviating the necessity for an extra launch, which
has heretofore been employed mainly for running between the station
and Alexandria for the purpose of carrying down provisions and
bringing up eggs and fry.
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FisH LAKES, WaAsHINGTON, D. C. (C. K, GREEN, SUPERINTENDENT).

Dr. Rudolph Hessel, who had been in charge of this station since
its establishment in 1877, died suddenly on August 19, 1900, and Mr.
Z. H. Goldsmith directed operations until November 12, when he was
relieved by Mr. J. N. Wisner, field superintendent. Mr. Wisner was
relieved on March 1, upon the appointment of C. K. Green.

Work was conducted along the same general lines followed in past
years; the ponds were drawn from time to time during the fall and the
young fish were assorted and transferred to the breeding-ponds. The
Season’s operations proved very satisfactory, (4,605 yearling and 50
adult large-mouthed black bass, besides 1,531 crappie, being furnished
for distribution in the fall.

In November the shad which had been placed in the west pond
during the month of May of the previous year were liberated in the
Potomac River. It is impossible to give the exact number liberated,
but it is believed that there were at least 2,000,000. In May, 1901,
2,000,000 2'ere again placed in the west pond, and at the close of the
year largé numbers of apparently healthy and vigorous ‘shad could
be seen along the partition in deep water.

One of the most important improvements has been the construction
of a new outlet for the north pond, which was done under direction
of Mr. H: von B.a,yer, the architect and engineer of the Commission.
thfizlti ilnni I:\pl‘lgnt(lile tbre:zding fish of all kinds were transferred from
for breod] gp ‘ stot ‘0 ponds-and partitions previously prepared
. reeding purposes. The large-mouthed bass commenced spawning
in the north and south ponds on April 28, and it was observed that
they spawned not only on the gravel beds which had been placed in
the ponds, but also on the weeds close to the water’s edge. The first
brood of fry appeared on May 6. The last nests were seen on June 10,
and at the close of the year there were large numbers of young fish in
the ponds.

) The adult crappie, numbering 73, were transferred from the retain-

Ing ponds to the Seventeenth street ponds in April, and commenced

to spawn on May 1, continuing until about the 20th. A number of

zlgzts were seen and some fry have been noticed in the pond near the
es,

tI‘he crappie in the canal pond spawned on the 29th of April, but as
this pond was used for black bass, the fry, estimated dat about 8,000,
were transferred to the Seventeenth street pond as soon as they raised
from the beds. A recent examination shows that they have made
excellent growth, being from 1 to 14 inches in length at the close of
the year.

) Although the distribution of ornamental fishes has been discon-
tinued, some golden ide, tench, and gold-fish are raised annually for
the aquarium at Central Station and for exhibition purposes. Large
Numbers of young carp are also hatched as food for bass. '
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CENTRAL STATION, WASHINGTON, D. C. (J. E. BROWN IN CHARGE).

Work at this station has been conducted on the same lines as here-
tofore, it being used as a distributing depot for the fish reared at the
fish ponds in Washington, and also for hatching the various species
of Salmonide during the winter, for illustrating the fish-cultural work
of the Commission. The following table shows the number of eggs
received and the fish hatehed and planted:

Species. Received. | Hatched.

[T T PP 4,571,000 | 8,640,000
Pike perch.... 2,000,000 1, 750,000
Rainbow trout 9,769 , 030
Brook trout... 500 477
- Lake trout.... 14,888 14,319
Loch Leven trout . 9,087 9,684
Atlantic salmon ... 4,003 4,832
Landlocked salmon . 4,990 4,832
Scotch sea trout ... -- 1,071 , 644
White-lah. oo e e iiet e cere it cctres srreei e rae s 317,000 314,000
TTOLAD - o ecc o et oot et et eee e e atee ceeeeenes csmrra e aens 6, 835,008 5,748,718

The superintendent is charged with receiving and shipping freights
and express matter passing through the central office. During the
past year this involved the handling of 783 shipments and 1,004
receipts. Thesgeneral distribution apparatus is also stored at this
station under his direetion. After the distribution season is ended the
cars are laid up at Central Station for the winter, during which time
their machinery is thoroughly overhauled by the station machinists,
thereby saving the Commission thousands of dollars annually.

CENTRAL STATION AQUARIUM (L. G. HARRON IN CHARGE).

From July 1 to September 15 the grotto was closed, it being imprac-
ticable, on account of the high temperature of the water, to maintain
an exhibit of salt-water specimens. ’

The salt-water circulating plant was improved by the introduction
of a new heater and the installation of an engine for use in operating
the salt-water pumps whenever the water pressure might be too low
to run the motor. '

A supply of salt water was obtained from the Chesapeake Bay early
in September, and arrangements were made for restocking the
aquarium with marine fishes and other animals collected from points
on the Chesapeake and Buzzards Bay. About 1,000 specimens, rep-
resenting 54 species, were secured from these two sources, and these,
with supplies of sea-anemone and star-fish from Gloucester, Mass.,
stocked the salt-water aquaria to their full capacity. This exhibit
remained exceptionally good until about February, when a disease
appeared and caused the loss of a great many of the specimens, It
attacked their fins and gillrakers, and seemed to eat the flesh from
the spines and.rays, causing the fish to refuse all of the food. Various
remedies, including strong salt baths, were tried, but without effect,
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and the ravages continued until April, when most of those surviving
succumbed to the rising temperature.

The exhibit of fresh-water fishes indigenous to this region was good
throughout the summer, and in October, when the water temperature
fell to 60°, consignments of rainbow trout, brook trout, Scotch sea
trout, Atlantic salmon, and landlocked salmon were sent from Wythe-
ville, Va., and East Orland, Me.; all of these were about nine months
old when received. They continued to thrive until early in May, when
arvise in temperature necessitated their removal, and in order to avoid
losing them they were planted in suitable waters in Pennsylvania.
Attention is again called to the large lot of large-mouthed black bass,
which have been carried since July, 1896, in a tank 6 feet long by 4
feet wide, on the main floor of Central Station. During this time they
have suffered no losses.

Following is a list of salt-water and fresh-water species exhibited
during the year: '

Salt-water species.—Sheepshead, tautog. spot or goody, croaker, sea trout, pom-
pano, bur-f)éh, toad-fish, sea bass, gray snapper, black drum, sea robin, jumping
mullet, swell-fish, spade-fish, sea-horse,yellow-tail, blenny, striped bass, hog-choker,
pig-tish, mummichog. king-fish, moon-fish, star-gazer, pin-fish, fiounder, ongue
8ole, remora, stickleback, pipe-fish, file-fish, chetodon, cuuner, scup, sea raven,
sculpin, tomcod, lobster, spider orab, hermit crab, blue crab, star-fish, shrimp, sea-

.urchin, sea-anemone.
¢ Fresh-water species.—Rainbow trout, brook trout, steelhead trout, Scotch sea
n‘;°““i1 Adtla.ntio salmon, landlocked salmon, large-mouthed black bass, small-

‘;gthe black bass, rock bass. crappie, yellow perch, white perch. common tench,
-3 %O;fm‘f"h' gohli{en i(%le. gold-fish, paradise-fish, common sun-fish, banded sun-

’ on sucker, chub sucker, channel cat-fish, yellow cat-tigh, mill roach,

Geerman carp, pickerel, gar pike, sturgeon, ¢ i
alligator, terrapin, snappingpt;urtle. geon, common eel, lawprey eel, top minnow,

The following shows the maximum and minimum temperatures of
salt and fresh water in the tanks during the year:

Fresh wator. Salt water.
Month —_— Month. —-
Max. | Min. Max. ! Min.
S K. °F. °F,
77 || Septembor...... eemeeaenaan 74 I 62
78 QOctober .. ooovimiiiiains 4 | 88
70 November ... .. 64 ; 82
December. .. 58 52
47 January.. 59 b4
36 February - 58 83
3 arch__... 62 | 49
3 April ... 68 ‘ 52
34 BY ccccceacmmanannn 2 61
46 B RS TP 78 1 60
56 |
: |

WYTHEVILLE STATION, VIRGINIA (GEORGE A. SEAGLE, SUPERINTENDENT).

Immediately after the 1st of July, when the special appropriation
of $2,500 for the construction of additional ponds became available,
the material for this work was assembled and operations commenced.
It was decided to construet the pond on that part of the station prop-
erty lying west of the road leading to the railroad. Itis irregularly
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shaped, covers about 2 acres of land, and is from 3 to 8 feet deep.
The embankment on the north and west: sides is 600 feet long, from
20 to 30 feet wide at its base, and from 8 to 12 feet hlgh In order to
protect it from high water, a piling wall 7 feet high was built along
Tates Run and along the west end of the pond. On the east end the
old road bed was raised from 4 to 6 feet and widened, so that it now
serves not only as a wagon road but as a strong embankment for the
pond as well. The water supply was obtained from Tates Run, 1,100
feet above the pond, a 12-inch terra-cotta pipe laid in cement being
run alongside the old pipe, through land belonging to R. G. Corvin.
Between the two main pipe lines a 5-inch tile pipe was laid to carry off
leakage and surface drainage, thus plevenmng injury to the lands for
agricultural purposes.

In addition to the usual cribs, screens, etc., for the outlet of water,
which are situated in the northeast corner of the pond, a tight crib-
like arrangement was constructed about midway on the east end of
the pond, at the foot of the road embankment. Connected with this
crib is an offshoot from the supply pipe for the old series of ponds,
through which the main line is flushed. This is accomplished by
withdrawing a plug from the end of the pipe by means of a lever.
The water in flughing passes through the crib and enters a 12-inch
pipe line connected at the other end, and is then conveyed to Tates
Run. After flushing, the pipe is closed by reversing the lever. The
overflow from the large pond passes into the series of ponds below,
thereby increasing the water supply.

After the completion of this pond, in October, a carpenter shop 15 by
28 feet, 1% stories high, was built 50 feet west of the hatchery. The
upper floor is used for the storage of cans, tools, and other material,
and the lower one as a carpenter shop, meat room, ete. A number of
other improvements were also made, such as the building of a porch
6 by 30 feet on the south side of the hatchery, grading and sodding
embankments, filling in old blind ditches, regrading and seeding to
grass the small bottom east of the spring, building fences, painting
buildings, ete.

The fish-cultural operations for the year consisted in the propaga-
tion and distribution of rainbow trout, brook trout, black bass, and
rock bass. The distribution of fish hatched in the previous year
commenced October 6 and continued to December 23, during which
period 165,480 rainbow trout, 8,192 brook trout, 8,730 rock bass, and
1,812 black bass were distributed; also 15,816 black bass and 800
crappie were transferred from other points.

The food used during the summer for the young and adult fish con-
sisted of beef liver and mush, mixed in varying proportions, according
to the size of the fish. '

In September a loss of 156 large breeding trout from suffocation
occurred in one of the ponds. The water at the time was very low,
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barely sufficient in the ponds north of the hatchery to sustain life,
consequently this loss was unavoidable.

The breeding stock of rainbow trout on hand at the beginning of the
year numbered about 4,000, their age ranging from one to ten years. Of
these, about 2,500 were classed as spawners. The season extended from
November 4 to February 10, and resulted in the collection of 1,255,800
eggs from 1,224 fish, an average of 1,025, The size of the eggs was
more uniform than last season, the variation being from 355 to 438 to
the ounce, though the majority ran about 381. About 25 per cent of
the eggs collected were unfertilized or lost during ineubation, 417,000
were shipped to other stations and foreign applicants, and 524,000
were hatched.

The loss of brood-fish was more than double that of any previous
8eason, amounting to nearly 700, or about 33 per cent of the fish
handled. This was unquestionably due to the inexperience of the
spawn-takers, the foreman and fish-culturist both being absent during
the spawning period. Most of the fish lost were the larger females.

In Janugry two consignments of brook-trout eggs were purchased
from New/England dealers, and reached the station in apparently good
condition, though there was a subsequent loss of several thousand.

For the first three weeks after hatching the rainbow and brook-
trout fry were fed six times'a day on canned herring roe. From that
time they were fed four times a day until they were ten weeks old,
when tha roe was gradually discontinued and liver substituted. At
t}}e age of three months the usual mixture of liver and mush was
g1lven to them.

The water was unusually muddy during the summer months, which
was of course very injurious to the young fish of all kinds and espe-
cially to brook trout. The death rate increased from 40 to 50 per day
to several hundred, and on two or three occasions, when the water was
very muddy, over a thousand were lost..

The rainbow trout were not so seriously-affected from this cause,
buif late in June they were attacked by parasites in large numbers.
; hls_DaI‘asite (Gyrodactylus elegans) is described by Livingston Stone
In his book on the Domesticated Trout, also by J. J. Armistead, in
i:;%ler’s Paradise. After trying a number of remedies it was finally
dilu:::ged~ by the use of common apple' vinegar. The vinegar was
dipped with water to & 25 per cent solution, and in this the fish were
accordi’na net full ?‘t atime, and allovived to remain from 2 to .4 seconds,
fish and 1g to the size and age. This treat.ment does not injure the
howens 8 an absolute remedy fox.' the parasite. Care should be taken,
romad Ty Dot to have the solution too strong nor allow the fish to

main 1n 1% too long,
anﬁa:;:;{;?rﬂ the brood rock b{iss were placed in suitable ponds

of gravel nests provided for them. On April 19, just as
¥. C. 1001—4
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the fish had commenced to nest, the ponds were overflowed and the
nests washed away, many of them being buried in mud and drift.
The ponds were at once repaired and the remaining fiSh were distrib-
uted in them again. They soon resumed their nesting, and a good
many young have been seen, though the number hatched could not
be determined at the end of the year.

On April 26 the breeding-ponds of the black bass were stocked and
on May 7, when one of the ponds was partially drawn for the purpose
of repairing a leak, numbers of fry were noticed. Owing to the
muddy condition of the water it has been impossible to make any
estimate of the number on hand.

Following is a list of the stock on hand at the close of the yeal

! Calendur year in which flshes were
hatched.

Species. pyoms
or
1001. | 1000. | 1889. | 1888. |, 6o Lh

Rainbow trout .

Brook trout .

Large wmouth black bass . .
Sinall mouth b)ack bass .
Rock lmss

Golg fish.....

' 318,000 | 5,080

9,

Rty

EpENTON STATION, N. C., (S. G. WORTH, SUPERINTENDENT).

Early in March arrangements were made for collecting shad eggs
- from the seines and the trap and gill nets fished in the Chowan River,
Roanoke River, and Albemarle Sound, an additional steamer being
chartered and a large force of spawn-takers and assistants employed.
The results were far in excess of any previous work on the Albemarle
Sound, 75,400,000 eggs being collected and transferred to the station
from March 29 to May 15. The run of shad was large and the herring
catch under the average, t,hereby rendering conditions most favorable.
The temperature throughout the spring was also below normal,
another favorable circumstance.

Arrangements were made with Dr. Capehart for securing eggs from
the seine fished at Avoca, and from this source 61,195,600 were
derived, as measured at the station. From the trap nets, gill nets,
and other seines 14,205,000 were collected, nearly 4,000,000 more than
the previous season. At Skinner Point there was a decided falling
off as compared with the past year, owing probably to adverse winds.
The trap nets on the Chowan River afforded but few eggs, but under
different conditions it is believed that the yield at this point may be
materially increased. Conditions on the Roanoke were unusually
favorable, only one freshet occurring during the season; this lasted
ten days. 'The Willow Branch seine, on the Chowan, from which
large numbers were collected the year before, was not fished this sea-
son, but the gillers on the Roanoke furnished twice the number they
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did the previous year, and this field will doubtless prove even more
productive in future.

On April 24 the superintendent was relieved from duty, and Mr.
J. B. Rogers, fish-culturist, was placed in charge until the close of the
season. The egg productions by areas were as follows: From the
Chowan River, 1,905,000; Roanoke River, 10,872,000; Albemarle
Sound, 62,623,000, a total of 75,400,000. By apparatus the production
lay be recapitulated as follows: Trap nets, 2,783,000; gill nets,
3,766,000; seines, 68,851,000.

The number of fry produced was 51,280,000, or 68 per cent of the
number of eggs received. A study of completed tables of production
shows an abnormal loss on 13 lots of eggs between April 8 and May 1.
Two of these lots suffered from an electric storm, namely, those on
April 30 and May 1. The other 11 lots referred to were selected from

the records as representing the largest individual shrinkage, and are
as follows:

. Eggs |. Fry _[Percent
. / Duate. roceqved. produced. | of loss.
ﬁp:. g ______________________________________________________________ 2,666,000 | 1,085,000 62
Apr. B R S 380, 006 204, 000 47
Agr lo. 7 1,862, 000 702, 000 83
Apr. 12,0 3,701,000 | 1,457,000 61
Apr. 13 1, 383, 000 5670, 000 50
Apr. 16 928, 000 434,000 b4
Apr. 16 1,257,000 526, 000 58
Apr. 17 3,458,000 [ 1,762,000 40
Apr.18 3,465,000 [ 1,285,000 64
AP g LT 3,300,000 | 1,107,000 "

................................................... 8,405,000 | 1,400,000 59

Total. 25,876,000 | 10,621,000

While on the 8,285,000 eggs of April 30 and May 1, killed by an
electrical storm, there was a loss of 50 per cent, on the above 11 lots
there was a loss of 60 per cent. On all other eggs of the season there
was a loss of only 11 per cent, as shown below:

Designation, Eggs Fry Percent
— 8. bnatloil—.—“ L ) reccsved, produced. Egg loss. of loss.
Two lots of Apri
pril80and May 1. ..................... 5
E{?z‘éﬁéﬁﬁ‘(‘,‘t“”“””&"z _______ I 23%?2% 13}%%‘1)1% 1&%?% »
- TR <....| 41,240,000 | 36,560,000 | 4,641,000 11
Total ..o 75,400,000 | 51,280,000 | 24,120,000 az

gfrﬂge €8 collocted in 1900, 63 per cant woro hatched.
Suddenuribles again formed in the water supply to the hatchery on
in the Wa;f:S O_f temperature, due pr:obably to rapid expansion of air
suggosts thr-plpe-s be't}veen the suction well and hatching-jars; this
8)‘;tem wit,]e desirability of covering the exposed parts of the pipe

The fr V:,a_sbefﬁtus. or some other nonconductor.

e 1){ .ele distributed by messengers in North Carolina waters,
principally in Albemarle Sound and its tributaries.
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The following table shows the daily collection of -eggs received and
fry hatched and planted at Edenton during the season:

~

E h f‘rg d | ' E h Frg
L6 atched | g8 atchod

Date. received. and | Date- recelved and
planted. . planted.
165, 000 85, 000 | 1,771,000 | 1,310,000
93, 000 80, 000 1,375,000 | 1,080,000
824,000 558, 000 2,080,000 | 1,575,000
827,000 582, 000 2,410,000 | 1,690,000
184,000 135, 000 8,725,000 | 2,765,000
288, 000 190, 000 1,980,000 | 1,450,000
1,364,000 083, 000 3,915,000 : 1,225,000
2,268,000 | 1,208,000 4,370,000 | 2,900,000
1,165,000 835, 000 5,140,000 | 4,190,000
380, 000 178,000 4,675,000 | 3,045,000
1,862,000 | 1,160,000 2,835,000 | 2,860, 000
8,701,000 { 2,244,000 . 2,240,000 | 2,080,000
1, 303, 000 814,000 .- 2,395,000 | 2,175,000
928,000 800, 000 - 1, 40, 000 910, 000
1,257,000 700, 000 .- 905, 000 825,000
8,468,000 | 1,688,000 190, 000 175,000
3,465,000 | 2,200,000 cee- 350, 000 835, (100
3,860,000 | 2,253,000 99, 000 79,000

3,530,000 | 2,387,000
3,405,000 [ 2,005,000 Total . 75,400,000 | 51,280,000
H

ERwWIN STATION, TENNESSEE (ALEX. JONES, SUPERINTENDENT).

The fingerlings on hand at the beginning of the year (130,560 rain-
bow trout and 2,500 black bass) were carried until fall and fed as
usual on a mush made of shorts, corn meal, and beef liver. They were
distributed between October and December, the output being 1,258
black bass and 89,125 rainbow trout, not including 5,000 trout held
for brood stock.

For the purpose of testing the merits of a manufactured preparation
called animal meal, two 1,000 lots of rainbow trout were counted and
weighed on October 22 and placed in ponds 9 and 10, where they
remained until December 11, when they were again counted and
weighed. The food given the fish in pond 9 consisted of a mush com-
posed of 6 parts corn meal, 14 parts shorts, 3 parts animal meal, and 1
of salt. During the period mentioned the fish in pond 9 consumed 96
pounds of this material, the cost of same being $1.31, and on Decem-
ber 11 they were found to have made a gain of 3 pounds, their weight
on October 22 being 63 pounds. Each pound of fish gained therefore
cost 43.6 cents. The fish in pond 10 weighed 7 pounds at the com-
mencement of the experiment, and when taken out on December 11
showed a gain of 84 pounds. In this pond 96 pounds of food were
used, costing $1.58, making the cost of each pound of fish gained 19
cents. The preparation given this lot consisted of 3 parts shorts and
corn meal to 2 parts of liver.

Similar tests were made later in the same ponds with two 500 lots,
the fish being held until May 20. Those fed on the preparation con-
taining the animal meal were found to have gained 37 pounds, at a
cost of 15 cents per pound, and the other lot had gained 77 pounds, at
a cost of 84 cents per pound. As the food used in these experimnents
was carefully weighed and the conditions were identical, it seems
apparent that liver and mush are preferable.
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The spawning season of the rainbow trout extended from Novem-
ber 25 to January 13, the collection of eggs amounting to 262,600. Of
these, 146,900 were eyed, producing 135,800 fry; 100,000 eggs were also
transferred from Wytheville and yielded 84,300 fry,.giving a total of
220,000 young trout, 130,000 of which were distributed during the
spring. At the close of the year there wero 141,233 on hand.

The eggs were of much better quality than those of the previous
Year, which was attributed to the fact that the adult fish had been
kept in a pond provided with a raceway, thus obviating the necessity
for seining them, as had been customary in previous years. The fry
were fed in the usual way, first on herring roe, then on beef liver,
and on liver and mush as they inereased in size. They were trans-
ferred from troughs to the rearing-ponds as soon as they commenced
taking food, as experience shows that they are more liable to diseases
of various kinds when retained in troughs. The loss was heavy in
June, though lighter than in previous years. '

During the winter 100,000 eyed brook-trout eggs were purchased
from dea],érs in Massachusetts, and 92,295 strong, vigorous fry were
hatched from them. These did well until they commenced to feed,
Wwhen heavy losses were experienced. In May 10,000 of the fry were
Planted in local waters and the remainder, 25,000, were retained for
the fall distribution. ’

The stock of black bass was increased during the fall by the receipt
of 54 adults, giving a total of 60 brood fish. These nested in the new
ponds, anfi while it is impossible to correctly estimate the number of
fry resulting, it is believed there were over 5,000 on June 30. Large
numbers of predatory birds, animals, and reptiles were killed on the
grounds during the year. .

In addition to the land already owned by the Government, a tract
of 40 acres was acquired during the year, and a half acre was leased
for a period of fifty years for the purpose of controlling the water
supply from its source to the end of the system. A great deal of work
gas done during the summer with the appropriation of 85,000 made by
Tgngress for the construction of bass ponds and other improvements.

e new tra.ct was inclosed by means of a wire fence 5 feet high. The
Posts to which the wire was fastened were of oak, set 24 feet in the
ifx(:lu:g a”‘g tarred, the exposed part being painted with oxide of iron
proot ;):)e ‘wn:,h blocks an 1n.ch thick, making them as nearly wator-
Sioms 8.ndp:;a,ct;leable. On this tract seven ponds of different dimen-
fower wag lepths were constructed (Nos. 33 to 39). A watchman’s
used for g'.SO el‘ect‘ed on the ground between ponds 35 and 36, to be
ineclement ‘lvmg equipment and for the shelter of the watchman during
Detween the ?ther. An ofﬁcg was erected for the superintendent
ceiled and Varzficlliery and, residence, 14 by 22 feet, the hatchery was
of supplying Waltse .Gd, a nuxnl?er of changes were made in the method
trees wey r to the various ponds, and a large number of maple

ére set out on the reservation.
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CoLp SPRINGS STATION, GEORGIA (J. J. STRANAHAN, SUPERINTENDENT).

Very little fish-cultural work was accomplished during the year,
owing to the incomplete condition of the station. The fingerlings on
hand in July were distributed during the fall as follows: 275 black
bass, 306 warmouth bass, 3,367 bream, and 258 sun-fish.

Efforts were made during the winter to increase the stock of brood
fish, and in January the superintendent, assisted by the fish-culturist,
made a number of trips to Dead Lake, Florida, and succeeded in
transferring 137 black bass and 28 strawberry bass, though fully half
of them died from the effects of fungus within a few days after reaching
the station. Those that survived spawned freely, but all of their eggs
were lost, turning white on the nest within a few hours. Brood fish
were secured from streams near the station, among them 34 speckled
cat-fish, 24 of which died within three months from fungus.

About 50,000 roaches and pond chubs were obtained from a pond
near Greenville, about 14 miles distant from the station, and the fry
from these were utilized as food for the young bass.

The adult bass, bream, and cat-fish were placed in the various
breeding-ponds, and although it is impossible to estimate accurately
the number of fry on hand at the close of the year, it is thought there
wero at least 10,000 bream and a fair supply of cat-fish. Over 4,000
young black bass had also been counted, assorted, and transferred to
the rearing-ponds.

The bottoms of all the ponds at the station have been enriched and
planted with suitable vegetation, in order to furnish a certain amount
of natural food and also to protect t,h(, young fish from the sun and
from birds of prey.

After removing the young fish from the breeding to the rearing
ponds they were fed about six times a day on finely chopped fish.
They were also given as much minute animal life as practicable and
a certain amount of live minnows. The loss from cannibalisin was
not large, as the fish were assorted according to size at regular inter-
vals, but a certain percentage died from starvation, notwithstanding
the care exercised in feeding them. For handling the young fish a
seine of bobbinet is used.

After removing the fry from the ponds the water was drawn down and
the inelosures thoroughly washed with a saturated solution of salt.

Following is a list of brood stock on hand at the close of the year:

1
Species. | Adults. I ¥n:;

BIACK DASE. oo e meec e eeeee et aeee et e memne eoon eee omenn eeenee e mmane e ane | 108, 280 -
Bream. .. ...--co- 114 96
Strawberry bass. 9 [..o....
Warmouth bass. b
Speckled cat-flsh - 44 ..
673 o T 10 860

B ] P 811 1,236
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PUT-IN BAY STATION, OHIO (8. W. DOWNING, SUPERINTENDENT).

The capacity of the hatchery has been materially increased by the
construction of an extension 24 feet by 28 feet. This was equipped
with three single batteries capable of holding 180 jars each, giving
the station a capacity of 1,500 jars. The new jars, which, were of the
type designed by Mr. Stranahan, and to which reference has been
made in previous reports, were found to do fully as good work as the
MeDonald jar, and are much more convenient to operate, as they are of
the open-top pattern. A sleeping room was fitted up in the space over
the fry tanks for the use of the fireman, the building was painted, and
a number of other minor improvements made.

Early in the fall arrangements were made for the collection of
white-fish eggs at various points on Lake Erie, and for penning the
fish at Monroe Piers, Michigan, and Put-in Bay, Ohio. Although the
spawning season was later than ever before, commencing November
17, indications at first pointed to a very large take. A series of heavy
storms occurred shortly after, however, driving the white-fish from the
spawning-grounds to deep water, and damaging the nets so badly that
the fishermen were compelled to remove many of them for repair, and
as the season was far advanced by this time, they were not reset.

Taken as a whole, the season will probably be recorded as the
poorest ever known on Lake Erie, so far as fishing operations are
concerned. The greatest damage done to nets was in the vicinity of
Kelley Island, Put-in Bay, Port Clinton, and Toledo. The Monroe
fields, being on the north shore, were protected. The first fish were
penned at this point on November 10 and the last on December 3. At
Put-in Bay penning commenced on November 8th and lasted until
December 5th, 14,739 being penned at the two points, 5,388 of which
were females. These yielded 148,334,000 eggs, an average of about
25,000 per fish. The spawning of the fish held in pens eontinued from
November 20 to December 31. )

In addition to the eggs derived from the fish referred to above,
spawn-takers stationed at Port Clinton, Kelley Island, North Bass,
Monroe, and Put-in Bay collected 45,900,000 eggs, bringing the total
to 194,234,000. The average cost of these per million was $13.95, the
cost at different points varying from 40 cents to $1.99 per quart.

The experience of the past two years clearly demonstrates that it
is much cheaper to collect eggs from fish that have been penned than
to rely upon collections made by men in the open field, and that the
outeome is more certain. '

During the fall 21,592,000 white-fish eggs were transferred to the
Cape Vincent Station, and 6,000,000 were sent to the State Fish Com-
mission at Erie, Pa. The others were hatched at the station, yielding
125,100,000 fry, which were planted at suitable points in Lake Erie.
They were all hatched within a period of 21 days, the first coming out
on April 7 and the last on April 27. .
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In view of the deep interest manifested in the lake-herring work by
the fishermen on Lake Erie, preparations were made to operate on
an extended scale, but owing to the severity of the season, the pros-
pects seemed very poor. It was learned in December, however, that
spawning herring were being taken in large numbers at Vermilion,
Ohio, and the spawn-takers, sent immediately to that point, secured
61,760,000 eggs from December 3 to 11. At this time the weather
became so cold that the fishermen were obliged to use hot water on
their nets to keep them from freezing while being taken on board,
and as the hot water spoiled all the eggs with which it came in contact
the work was discontinued. Of the eggs collected, 30,820,000 were
shipped to the Pennsylvania Fish Commission at Erie, Pa., and the
remaining 30,940,000 were hatched at Put-in Bay. The first fry came
out on April 6 and the last on April 15, the total number hatched
being 20,200,000. These were liberated l)etween April 7 and 17 ‘at
points in the vicinity of Put-in Bay.

Early in April spawn-takers were st,atloned at different points on
Lake Erie for the purpose of collecting pike-perch eggs.. The season
opened propitiously on the 10th of April, fish being taken in large
numbers and in good condition; but a storm of four days’ duration
commenced on April 19, which not only wrecked nearly all the nets,
but roiled the water to such an extent that the fish left the grounds
and it was feared that the season was ended. They came back in con-
siderable numbers, however, and the collection of eggs continued to
April 30, the season being the longest ever recorded at this station.
It was also one of the most successful, as it resulted in the collection
of 341,025,000 eggs; 219,525,000 were received from Toledo, 75,300,000
from Monroe, and 46,200,000 from Port Clinton. The cost of these
varied from $3.70 to $8.50 per million, T'oledo proving the cheapest
field of operations and Port Clinton the most expensive, Shipments
of pike-perch eggs were made as follows: 10,000,000 to the Missouri
- Fish Commission at St. Joseph, Mo.; 32,000,000 to the Michigan Com-
mission at Detroit, Mich.; 6,000,000 to the Pan-American Exposition,
Buffalo, N. Y., and 2,000,000 to Central Station, Washington, D. C.
The balance were hatched at the station, producing 160,087,000 fry,
46,000,000 of which were utilized in stocking inland waters. The
remainder were planted in Lake Erie. The hatching period extended
from May 6 to May 17, the earliest eggs being in incubation 26 days
and the latest 17 days.

Exhaustive experiments, which were again coniducted for the pur-
pose of determining the value of starch and swamp muck for pre-
venting adhesion of the eggs, seemed to demonstrate that no special
advantage is to be derived from the use of either of these materials,
except that it reduces the work of the spawn-taker somewhat, as it
prevents the eggs from sticking together, and he does not have to
separate them after fertilization has taken place. In conducting
these experiments each lot of eggs was kept separate and the condi-
tions carefully noted. It was observed that the same variation in the
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quality of the eggs taken by the same person, but on different days,
occurred. in the use of both muek and starch, some days the quality
geeming to favor the use of starch, and others the muck, but on the
whole the eggs treated with starch were of superior quality.

The old method of continuously stirring the eggs during the process
of fertilization was abandoned, and the following instructions were
issued to the spawn-takers:

Take the eggs from one fish (if large), use plenty of milt, do not stir
but add a little water, let stand about half a minute and then lower
and empty carefully into the keg, which should contain about 2 inches
of water. This process should be continued until the keg contains as
many eggs as can be carried init.  After the eggs have all been taken,
add a little water to each keg, pouring a little on and a little off con-
stantly until the eggs aro washed clean of milt and hardened thor-
oughly, after which the water should be changed as often as ‘once an
hour. In adding water it must never be poured directly on the eggs,
but against the side of the keg, and care must be exercised not to
empty off enough of the water to expose the eggs to the air, as during
th.e entire time they should be covered to a depth of 2 inches. No
stirring of the eggs is to he done during the entire process, as this
has been found to cause the rupture of large numbers.

NORTHVILLE STATION AND SUBSTATIONS IN MICHIGAN (FraXK N. CLARK IN
CHARGE).

’.l‘he \.vork for the first three months of the fiscal year consisted
chiefly in caring for the fish at Northville, maintenance of buildings
and ponds at the various stations in Michiga.n, the construection of
additional transportation apparatus, and repairs to the hatching
equipment. The lake-trout fingerlings that had been carried through
the spring were liberatéd in July.

In August the superintendent visited Mackinaw, Sault Ste. Marie,
.Petoskey, Charlevoix, and other points on Lakes Superior and Mich-
igan to arrange for lake-trout collections during the coming season.
Spawn-takers were sent to the northern shore of Lake Superior in
September to collect eggs, but the work there was discontinued on
October 24, as only 704,000 had been obtained. At Marquette 2,375,000
Zgg&_% were secured, and at Mackinaw City 200,000, all taken in October, *

uring the open season.

gaffleh\?rvu:lg been decided, after 90nference with the State fish and
Point o \fu‘ en, not to attempt fishing during the closed season at any
on Octc; sel?t; éiem.zer ;slantl, Mr. II. . Mancha was sent to that poipt
25 horot <f31 28, with instruections to collect under the same conditions
ﬁshermeo ore. Arrangement.s were made with two of the commereial
&dvieabln to fish at such points and such times as might be found
Novémbe,- 1tmd as a result .10,500,000 eggs were obtained between
ot thr Sel 2'and 28, on which date operations ceased. The height

Dawning season extended from November 18 to November 26,
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514 quarts being obtained on the latter day from the two tugs. All
the eggs, except 1,500,000 delivered to the Michigan Fish Commission
fron the field, were forwarded to Northville.

During operations at this point the two tugs captured 9,297 lake
trout, weighing 69,271 pounds, and by field measurements 1,659.5 quarts .
of eggs were obtained from them. The trout caught by MeCann’s tug
averaged 8 pounds in weight and those by Martin’s a little less than
7, making the average for the whole about 7.5 pounds.

The fishing was under the supervision of the State fish and game
warden and his deputies, who threatened to arrest the agents of the
Commission, although operations were conducted in accordance with
the laws of the State and with an agreement made with the State fish
and game warden the previous year. Through the courtesy of the
Attorney-General arrangements were made to have the United States
district attorney for Michigan defend any employees that might be
interfered with by the State authorities.

Of the 13,779,000 lake-trout eggs collected, 7,267,000 were shipped
to other points, 5,766,000 of them being eyed before shipment, and
1,501,000 sent out in the green stage. The balance were hatched at
Northville, producing 3,910,000 fry, which were distributed in suit-
able waters during the early spring and summer. ‘The majority were
planted just before the absorpiion of the sac, but 125,000 were held
until June, measuring about 2 inches in length when digtributed. The
total cost of collecting these eggs was $1,200, or about 9 cents per
thousand delivered at the hatchery.

The 9,600 brook-trout fry on hand at the beginning of the fiscal
year were transferred from the hatchery to the ponds early in July,
and when counted again on October 12 they numbered 7,569, showing
a loss of 21 per cent. They did well through the winter, but in April
they were apparently attacked in the same way as the brook trout of
previous years, and the mortality inereased to such an extent that the
experiment of thinning them by transferring t6 other ponds was tried;
but this-seemed to increase rather than diminish the mortality, and
Mr. Marsh was sent to the station to make a thorough investigation
of the matter. It is believed that the disease is caused by bacteria,
and water-tight pondsof stone will probably be constructed for experi-
- mental purposes.

As there were no brood fish on hand in the fall, 1,000,000 brook-
trout eggs were purchased from dealers in New. England and 32,000
were received from Kalamazoo, Mich., in exchange for cggs of the
rainbow trout. The eggs developed well, the hatching being done in
spring water. The fry began coming out in February and were ready
for distribution by the middle of March, at which time 991,250 were
planted in, the waters of Michigan, Indiana, and Ohio; 10,000 were
retained for rearing at the station.

During January and March three consignments of rainbow-trout
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eggs, aggregating 88,074, arrived from Neosho and Manchester in
good condition and produced 69,000 fry, of which 61,000 were planted
as fry early in the spring and 8,000 as fingerlings in June.

There were on hand at the beginning of the year 8,000 yearling Loch
Leven trout—>500 of the hatch of 1897-98 and about 50 ranging from
6 to 10 years in age. The old -fish were not used, as it was found
that their eggs were worthless, but 103,800 eggs were obtained from the
younger fish between November 1 and December 27. These weore
handled in the Clark box, spring water being used for the first month,
when creek water was substituted. This being much colder than the
spring water, retarded the hatching so that they did not commence to
comeout until about the middle of February. Indistributingthe eggs,
1,000 were shipped in the green state and 20,000 after the eye-spots
appeared; from the remainder, 50,000 fry were hatched and planted in
Michigan waters during the spring.

An unsuccessful attempt was made to collect sturgeon eggs on the
Grand, Muskegon, and Kalamazoo rivers in western Michigan, and
also on the Detroit River near Wyandotte. Mr. Thayer, who had been
detailed for this work, conducted fishing operations persistently for
several weeks, but succeeded in capturing only three sturgeon.

The following table shows the number of fish on hand at Northville
at the close of the fiscal year:

Calendar year in which fish were hatched.
Specios. e e R 1894_;’
1001 | 1900, | l8on. | 1808. | 1897, |05 00
|
5t@@IHORAS . . ... cccccncmerenacctanaaan sreaeaaaa [ 243
Loch Leven trout ... .o...coocoeeommececaensonaonfeno. oo 6,688 7207000 l'fﬁ” .‘lzgll) 15
Grayling ............
Brook trout....ocee.itiees oot i ceiccanaee
TOLAL - - oot e e e e 1,853 | 400 15
i

The Detroit hatchery, under the immediate charge of M. Thayer,
Was prepared for white-fish work early in the fall, and on November 17
t.h.e first eggs were received from the three fisheries on the Detroit
River. These were operated in connection with the Wolverine Fish
Company of Detroit, on the same conditions as in the previous year.

At Belle Isle fishing operations extending from November-5 to
December 9 secured 6,308 male and 5,865 female white-fish, besides
574 undersized ones, which were returned to the river. Those captured
at the upper seine were transferred to the lower grounds, where they
Axere_held in pens and crates. At Grassy Island 7,254 mature fish

ere taken, 4,272 males and 2,982 females, 2,609 of which yielded eggs.
thf;:glnt(};? Belle Isle fish 139,280,0_()Q eggs were obtained, and from
v rassy Island 64,280,000, giving a total of 203,560,000. The
verage yield of eggs per female was 25,679.- Two shipments, aggre-
gat}ng 81,000,000, were transferred to the Alpena hatchery, 20,000,000
were sent to Sault Ste. Marie, and 52,000,000 were shipped to other
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fish comnissions and private individuals. The balance were hatched
at Detroit and produced 77,000,000 fry, which were liberated during
the month of April.

On March 10 the Alpena hatchery was opened for the reception of
31,000,000 white-fish eggs and 1,000,000 lake-trout eggs, which had
been sent to that point to be hatched and planted in Lake Huron. This
work was superintended by Mr. Howard Mancha and was completed
by May 5, when the station was closed.

In order to reduce the expense of distribution, and for the purpose
of stocking Lake Superior, 20,000,000 white-fish eggs and 750,000 lake-
trout eggs were transferred to the State fish-hatchery at Sault Ste.
Marie, arrangements having been made with the State fish commis-
sion for its use from February 1. The white-fish hatched in May
with & loss of 10 per cent, and were all plmlted in Lake Superior with
the exception of 3,000,000, which were deposited in Lake Huron, near
Detour. The lake-trout eggs yielded 700,000 fry, the loss amounting
to only 50,000.

The water at this point during April ranged from 32° to 37° the aver-
age for the month being about 334°. The average for the month of
March was 32°. The water was shut off from the hatchery several
times during the season, but, as it was only for short intervals, no
apparent damage was done.

All the lake-trout eggs hatehed by this commission at Alpena and
Sault Ste. Marie were transferred from Northville, and the white-fish
eggs were shipped from the Detroit River fisheries. .

The following table shows the number of eggs collected at North-
ville and substations, and the number of eggs and fish shlpped during
the fiscal year, including accessions by transfer from other stations:

- Eggs col- Eggs and
Species. lected. |fish ghipped

LAKe tIOUE oo e e it i e iieeec i e csieeeacnee caeean 13, 779, 000 11, 280, 000
Brook trout........ 1,019, 442 1,001, 380
Loch Leven trout. . ... 103, 800 ,
Steelhead trout. ... O 132
RAinbow troUt. . oot it it e e ieeee caieea e e s 83, 850 72,020
GrRYINE . e e e e e s
N 230 T ) 203, 560, 000 177, 495, 000

b6 <1 7 ) L IR 218, 546, 092" 189,919,627

DULUTH STATION, MINNESOTA (S. P, WIRES, SUPERINTENDENT).

The hatching apparatus was overhauled and repaired during the
summer, and a number of improvements to the station grounds were
made, including the planting of a large number of willows and pop-
lars and the completion of roads. Arran_ge'ment;s were also made
with the water and light commissioners of Duluth to furnish the sta-
tion with water from Lake Superior, this being very essential in hot
weather for reducing the temperature of the river water.
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The lake-trout work was commenced early in September, as usual,
in the vicinity of Port Arthur and Rossport, Ontario; Grand Portage,
Minn.; Isle Royale, Ontonagon, Copper Harbor, Montreal River, and
Keystone, Mich. The spawning season opened in the vicinity of Port
Arthur about September 20, and at the Michigan fields on October 5,
eggs coming in from the various points up to and including November
30. The work resulted in the collection of 9,525,000 eggs, all but
3,000,000 of which were taken in Michigan waters. These were trans-
ferred to Duluth, and after being eyed 2,100,000 were shipped to the
State fish commissioners of Utah, New York, Wyoming, and to sta-
tions of the U. 8. Fish Commission, the total loss in transit on the entire
number amounting to only 2,550. The eggs retained at the station
hatched in April, and the distribution of the fry was made between
May 2 and June 14. _

In view of criticisms which have been made in the past year as to
the methods employed in planting fry from this station, the following
éxperiment was conducted: On the 4th of April 10,000 lake-trout fry,
2.days old, were transferred from one pail to another in dippers, each
dipperful being allowed to fall 7 feet into a pail containing 6 inches
of water. On the 15th this was repeated, the fall being increased to
9 .feet, and again on May 5, with a fall of 12 feet. They were dis-
tributed the last of May in excellent condition, the total loss during
the time they were held being 65.- In view of these facts, it scarcely
seems possible that the fry could be materially injured by planting

from the deck of a vessel running at a moderate rate of speed with a
fall of only 2 or 3 feet.

On the 20th of February 15,000,000 white-fish eggs were received
fx:om the Detroit hatchery. These hatched between April 20 and 25,
yleldmg 14,600,000 fry, which were planted in Lake Superior at points
in Wisconsin and Michigan. Consignments of brook trout and rain-
bow trout were also received in February, and were hatched with very
31:11:;1 losses, the fry being distributed as usual during the month of
fuzgll'zh the yiew t'o th.e collection of steelhead-trout eggs in the near
Superiot-m' 1nve.st1gat1on wag wmade in streams tributary to Lake
Yours I,Fm wh}ch plant.s of thz}t fish have been made in the past few
&ppea:rs t,hrom n}formatlon gained from anglers in the vicinity it
beon eny ’{:lm dgmyg bhf) past twq seasons about 10,000 steelheads have
pound, af;dtt’; tl'xeu- weight ranging f.rom one-sixth of a pound to 8
their sl - .hen' length.from 6 to 25 inches. It.was also learned that
On acc}))un éln;g season in these streams commences about May 20.
yoar, Tt 45% lack of funds no effort was made to collect eggs this
June;- i 00 eyed eggs were received from the Oregon station in
Weat};er thas these had been six days en route, during very warm
and af til 8y were of poor quality. The fry were hatched by June 21,

8 close of the year there were 34,290 on hand,
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QUINCY STATION, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT).

The prospects at the opening of the season seemed, favorable for a
large collection of bass and other fishes. They were particularly
abundant in June, and as the river was falling rapidly it was believed
and hoped that large numbers would be available for distribution;
but on July 19, after several loads of fish had been sent to Mississippi
and Indiana, a very heavy rain caused the overflow of the river and
all of the ponds and lakes in the vicinity, scattering the fish all
through the surrounding country and making it impossible to collect
them in large numbers without incurring great expense. As soon as
the river had subsided the steamer Reindeer was secured from the
Ilinois commission and vigorous efforts were made to accomplish the
work laid out. The operations were very expensive, however, and
the season closed before a great deal of the usual territory could be
covered. Late in the fall several carloads of adult bass were collected
and distributed. The output for the season amounted to 50,108 black
bass (fry and adults), 13,345 crappie, and 72 warmouth bass, besides
large numbers of the commoner species.

. Work was resumed the following May. The services of a gasoline
launch were procured, and by the end of June large numbers of fish
had been collected and placed in the retaining pools at Meredosia.

MANCHESTER STATION, Iowa (R. S. JOHNSON, SUPERINTENDENT).

Various repairs were made to the buildings, ponds, grounds, and
waterway during the spring and summer, the most important being
the reconstruction in cement of the old dry wall along the spring
branch, which had been seriously damaged by freshets. The new
wall was made 1 foot higher than the old one, and the land behind it
filled in correspondingly. A new roadway was constructed, which adds
greatly to the appearance of the station. Heretofore the retaining
tanks at Bellevue have been covered with a temporary shelter, which
was taken down at the close of each season and stored with the other
equipment, but this year it was decided to construct a permanent
building over the tanks, the city council of Bellevue having granted
free use of the land for that purpose. The building is a one-story
frame structure, 50 by 16 feet, with an extreme height of 15 feet. It
stands on a hillside and is supported by white-oak posts, which raise
it 6 feet above the ground on the lower side, thus giving ample space
under the building for the storage of boats and other large equip-
ment. In one end there is an office and storeroom 8 bv 16 feet. In
the main portion, which is 42 feet long, are 6 wooden retaining-tanks,
12 feet by 4 feet by 3 feet, intended for holding young bass and crappie
until ready for distribution. These tanks are supplied with water
from the city works, conveyed through 1-inch pipes under a pressure
of 100 pounds. The total cost of the structure was $439.39.

Fish-cultural work was conducted on the same general lines as in
previous years, except that the propagation of black DLass has been
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discontinued entirely, the station depending on collections at Bellevue
for its supply of this important fish. The large ponds formerly used
for the bass work were devoted to the culture of brook and rainbow
trout, with very gratifying results, the adult trout having a much wider
range and being able to secure a large amount of natural food.

The brook-trout fry on hand at the beginning of the year numbered
30,800, of which 19,600 were distributed during the fall. The stock
of breeders consisted of 1,810 two-year-olds and 500 adults. These
fish have been kept in the old bass ponds for several months, and
were in excellent condition. From the 487 ripe females available
173,920 eggs were secured, or an average of 359 per fish. They were
of excellent quality, and hatched 98 per cent of strong, vigorous fry.
On January 18th, 189,420 eyed eggs were received in good condition
from Mr. H. ¥. Hurlbut, of East Freetown, Mass., and in February
another lot of 50,000 came in from Leadville, with a loss of only 210.
From these eggs, amounting to 413,340, 370,495 fry were hatched,
257,500 being distributed to applicants and planted in public waters
during the spring, and 60,000 held for shipment in the fall.

The rainbow trout on hand in July were carried until fall, when
13,635 were distributed, the loss during this time being very slight.
The breeders, consisting of 3,600 three-year-old and 1,340 four-year-old
. fish, yielded the first eggs on December 31, and collections continued
until the end of March, 415,330 eggs being secured. The results were
very disappointing, as only 588 ripe females were available. The fish
are in excellent condition, though, and it is hoped that the yield next
Year will be considerably over a million. Of the eggs obtained, 126,000
Wwere shipped to other stations and 206,155 were hatched, 124,000 fry
being distributed during the spring and 75,000 held for fall distribution.

. Between October 27 and November 24 the Loch Leven trout on hand
Yielded 4,680 eggs, an average of 520 per fish. From this lot 3,830
fry were hatched. The fry on hand at the beginuing of the year were
Planted during the fall in the Maquoketa River, near Manghester, as
there were no applicants for this fish.

Several of the 3-year-old grayling reared at the station produced
©ggs during April and May, but as no ripe males were found an effort
Va8 made to fertilize them with milt from the rainbow trout, but
Without success. Of the 5,000 fry on hand at the beginning of the
yea,r,. 3,000 were planted in a stream near the station, the loss during
the time they were held amounting to 2,000.
spﬁﬂ of the brood trout and yearlings were kept as usual during the
throug ;»nd sumier in trou.gh.s and nursery ponds, their prinC}pal food
short Sgbofllt t1.1e year conswtmg. of a mush. made of beef liver and
thotn oiled in varying propormons,. according to the nge of the fish,
lectefl f:‘tocontssx'derabl'e amoupi? o‘f mmnows. .aud other live food, col-

Very h;: streams in the vicinity, was utilized in‘this way.

: vy losses of trout occurred again during the spring from
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the same disease that attacked them the previous year. On July 16
Mr. M. C. Marsh, who has been detailed to make a systematic study
of fish diseases, visited the station for the purpose of investigating the
cause of the diseased condition of the adult brook trout, and remained
until August 1.

The rock-bass ponds were drawh on August 1, and 6,000 young
were transferred to the hatching-troughs for distribution. The fish
were not shipped until October 22 and during this time about 50 per
cent of them were lost.

Several hundred adult fish were collected near the station during
the fall, and early in April 118 of them were placed in Pond V and
117 in Pond Z. The fish were noticed spawning in May, and the first
fry were discovered on June 15. Asthe ponds were not. drawn down,
1o estimate could -be made as to the result of the spawning.

On account of the excessive drought during the early spring and
summer, and the consequent failure of the Mississippi River to over-
flow its banks, very little work was done at the Bellevue collecting
station. Lakes and bayous from which thousands of young black
bass and erappie had been takon the previous year were practically
dry, and although a large extent of territory was covered only a small
number of young fish could be secured. Work commenced on July
5 under the direction of Mr. Charles Hruby. Fishing continued from
July 11 to September 1, during which time 16,089 black bass, 4,570
crappie, 829 yellow perch, 65 sun-fish, 300 pickerel, and 2,274 cat-fish
were collected and delivered to the cars for distribution. Work was
discontinued on September 1 and the station closed for the season.

During the spring of 1901 the station was opened and arrangements
made to commence actual work on July 1.

Fish on hand at Manchester station at beginning of the yeur 1900-1901,

Calendar year in which fish were
hatched.

Species.
| 1801, 1900. 1869, 1808. 1807,
[ i
Brook tTotbt - .. coicce e it et i eaaee 60, 000 049
Rainbow trout . .ooeoeverien cieie ivaiee cccecveeeaseennee| 75,000 1,140
Loch Leven trout -ccoeeonn e irieaiiiaeanena- .. 3,000 |- cemenen.
[E3X:0. 210 Y- SRR IPPP PP PP - ceeas
ROCK DRSS .o e e i cciaet it tccaccmacaee rerensmena|eeenaas 285
Atr temperatures at Manchester station during the year 1900-1901.

Mean || - ’ Mean

I Min. | Max.| aver- Min.|Max.| aver-

age. age.

1900, 1901

JUY et el 59 092 78 || JANUBTY «.eeii it —-10 48 A
August ..... 68 05 83 || February. cee] =2 38 18
September 40 93 70 1| March 2 62 88
Qctober 468 86 64 || April 32 90 67
November , . 1 65 89 ay.- 44 90 68
December - cc..coveineeal 0 50 27 || June........ qermmmeensoennan 48 | 100 79

Water temperature conetant at 50.
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- NEOSHO STATION, MissoUuRrl (H. D, DEAN, SUPERINTENDENT).

The fish on hand at the beginning of the year were carried until
fall with comparatively light losses, and in October the distribution
was commenced, the output amounting to 92,600 rainbow trout, 8,037
black bass, 9,345 rock bass, 300 crappie, 2,700 strawberry bass, and
5,730 bream. _

At the approach of the spawning season the trout were transferred
to breeding ponds, but although in excellent condition, the results
were not satisfactory. Once a week the ponds were seined to prevent
loss of eggs through the fish not entering the raceways, but despite
this precaution the number secured was much smaller than usual.
The first eggs were taken on December 10 and the last on March 12,
the 655 fish available yielding 473,503, an average of 723 eggs per fish.
Of these only 60 per cent were eyed. 184,032 were sent to other sta-
tions and to private applicants, and at the close of the year the stock
of fingerlings on hand for fall distribution numbered 51,500.

Early in July the black-bass ponds were drawn and 10,968 young fish
transferred to troughs placed in the branch stream; 74 per cent of
this number were successfully distributed in October and November.
With abundance of suitable food there seems to be little difficulty in
holding black bass through the summer at this station. Provision
was made during winter for separating the breeders from the young
fish by partitioning off a small portion of the ponds with wire screens,
through which the young might pass and thus escape the old ones.
At the close of the year large numbers of young fish were in evidence,
but none had been transferred from the ponds.

The ponds containing strawberry bass were not drawn until Sep-
tember, ag it is difficult to handle these fish during warin weather
without loss, and it was thought best to allow them to remain undis-
turbed until fall, but only 3,874 were found, and better results might
possibly have been secured had the ponds been drawn earlier.

. The breeding crappie, 38 in nuinber, were transferred to the ponds
In the spring, and for the first time it was possible to observe their
Spawning habits. Their nests were placed close together and not far
from the banks of the pond, 18 nests occupying a space of not more
than 10 by 15 feet. In the act of spawning the fish remain nearly
Stationary, their bellies close together, but their bodies at an angleso
that‘: their backs are separated 2 or 3 inches. They will lie this way,
bodies quivering, for a few seconds, then separate and take a turn
8JI‘Ol.l.nd the nest. Sometimes one fish will visit several nests in suc-
cession, but it could not be determined whether one fish spawned on
mOl‘e.than one nest. The eggs are smaller than gold-fish eggs, and
ﬁractxqauy invisible unless drawn up in an examining tube. They
h:f-fllll 13 about .50 hours, the fry being so small at first that they can
" smyll © Seen 1n a paan of water. 'They are very active, but no sereen

all enough to hold them, which explains why 8o many of them

F. C. 1901—§
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have been found in ponds below the breeding ponds. It could not be
determined just how long the young remain on the nests after hatch-
ing, but parent fish watch the nest very closely for two weeks or
more. It is not certain which parent watches the nest, but they show
more vigilance than either the rock bass or the black bass, sometimes
biting at the glass tube when it is put down to take up fish or eggs
for examination. The water temperature in this pond ranged from
60° to 65° during the spawning season. Nests were observed on April
27, and the first eggs were taken up for examination on May 13,

The rock-bass work of the past season was very disappointing, as
for some unknown cause only 9,345 were secured from the ponds.
The breeders were placed in three ponds during the spring of 1901, and
as large numbers of nests were occupied and many fry have been
observed, it is thought that the results will be much better this season.

Sun-fish appeared in large numbers in the ponds during the spring,
and thousands of them were used for bass food; 5,730 were also dis-
tributed to applicants.

After the ponds were drawn down in the fall ponds Nos 1, 2, 3,
and 4 were entirely rebuilt, and a number of others were materially

“improved. A cement walk, over 1,000 feet long, from the residence
to the small gate on the north side of the grounds, was constructed,
and two fine cement bridges over the branch were built. This work
has improved the appearance of the station very much.

Congress having made a special appropriation of $7,500 for recon-
structing the hatchery and acquiring land for bass ponds and an
additional water supply, steps were taken to purchase the necessary
land and to assemble the material for the work of construction.

Number of fish on hand at Neosho at the end of the year.

Calendnr year in which fish were
hatched.

Species.

1901. 1900. | 1899. | 1898, | 1887.

Rainbow trout . .....ooonir il
Black bass ........ ..
Rock bass.........
Strawberry bass .

Golden ide........._.

e 61,500 | 1,500 | 2,690 940 261

Temperature and precipitdtion at Neosho for the year ending June 30, 1901,

Month. | Max.| Min. | Mean. g’;‘ggg Snow.|| Month. |Max.|Min.|Mean. fg%fgg Snow.,
1600, °F, | °F, °F. | Inches.| Inches, 1901. oF. | °F., °F. |Inches.| Inches.
July ........ 92| 60| 765.4| 4.65 January . 70 91 29| 0.45........
August..... 98 57 7.7 3 February 64 12 34.4 1.20 2
SBeptember 94 47 73 10.57 |. | 8 8 46.6 4.54 2
October ?8 33 52.6 4.02 |. 80 28 54.4 8.12 1
November . 8 18 48 3.18 38 63.9 2.62 |....o...
December..| 64 9 38.4 .68 98 45 ki D ) N D,

Mean temperature for year, 57.5° F. Total precipitation, 89.79 inches.
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SAN Marcos StatioN, TExas (J. L. LEARY, SUPERINTENDENT).

To prevent a repetition of the loss of fish and damage to property
caused by the overflow of the San Marcos River in 1900 a special
appropriation was obtained for the construction of a protection wall
along its banks. During the month of August a stone wall 246 feet
long and 64 feet high was built of white limestone, laid loose, 24 feet
at base and 14 inches on top. This work was commenced August 20
and was completed by October 5, at a cost of about $640. A concrete
walk 1,200 feet long, 4 feet wide, and gravel walks 400 feet long, 4
feet wide, were laid from the residence to the office, and a number
of minor improvements were made to the ponds and buildings.

It became necessary during the year to obtain additional brood
fish, as many had been lost during the freshet above referred to. By
seining the Blanco and San Marcos rivers 150 black bass were secured
and transferred to the station in excellent condition. With the
approach of the spawning season they were placed in the spawning-
ponds, 24 figh being allowed for each half acre. This number is con-
sidered ample for that area, as in stocking bass ponds care should be
taken not to allot too many breeders to a pond, it being better to
have too few rather than too many. Nesting commenced on January
31, and by February 8 young -fish were seen. This unusually early
spawning was undoubtedly due to the very mild winter and to the
direct flow of water from the artesian well, the temperature of which
was 68°.  Owing to a sudden cold change late in February, however,
nearly all the eggs and fry in the pond at that time were lost. The
last nest was noticed on June 17. The majority of the bass still deposit
their eggs on the clay banks of the ponds, though the number taking
the piles of gravel provided for this purpose is increasing annually.

The transfer of fry from ponds to distributing tanks commenced in
April and continued to the end of J une, 89,600 young being handled
during this period. In making transfers a seine of bobbinet is used,
and no fry under 14 inches in length are removed from the ponds.

No change has been made in the method of feeding, the flesh of
0}‘&Wﬁsll and fish ground very fine and then screened through a fine
8leve being the principal material. When they could be obtained

“Water fleag were given for a change in diet, and as the fry became
older large numbers of small minnows were fed them. The brood-fish
are always fed regularly throughout the spawning season, as it not
only keeps them in good condition, but tends to tame themn and allows
Opportunity for close observation.

Of the rock bass brought from Neosho six remain. These, with the
17 yearlings saved from the fiood, were placed in a breeding pond in
ﬂ}e. spring, and at the close of the year many thousand young were
visible. They commenced spawning about the middle of March, and
nests were noticed as late as June 22.

The strawberry bass transferred from the same station also suf-
fered heavy losses, though the six remaining of this lot are in fine
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condition. They commenced spawning late in March, and it is
expected that there will be a considerable number of young available
for distribution. This fish is much more hardy than the crappie and,
unlike it, will thrive in clear water.

The breeding crappie were placed in a pond about an acre in area,
together with 26 adult carp for keeping the water in a slightly muddy
condition, which is apparently essential in the propagation of this
species. About the middle of June a haul of the seine in this pond
resulted in the capture of nearly 1,000 fry 2 to 3 inches long. Crappie
were also placed in several other ponds and tanks in the vieinity, but
owing to the drought the water in them dried up and the fish had to
be removed. The spawning season of crappie at this station extends
from the latter part of March to midsummeér, and under favorable
conditions fish from 12 to 16 months old will spawn during the fall.

The bream, of which there are 45 adults, have proven very produe-
tive, grow rapidly, and are especially well adapted for small ponds.
They were placed in Pond P in March and commenced spawning in
April. A peculiarity of these fish is that their spawning extends
throughout the entire swinmer and early fall.

As usual, a great deal of attention has been paid to providing the
various forms of fish food. Carp and mud shad were cultivated for
the black bass and crappie, and shrimp ( Crangon vulgaris) have been
introduced in the ponds containing bass and bream, and this year
furnished a large amount of excellent food for the adults and young.
-During the summer shrimp in large numbers and an occasional sala-
mander came up from the artesian well.

Many aquatic birds, snakes, and turtles have been killed, the ponds
proving an ospecially great attraction to wild ducks of different
varieties during the winter. Crawfish and bullfrogs were also very
numerous and furnished a valuable supply of food for the fry.

The station has been very free from diseases of all kinds until this
year, when fungus attacked a lot of 1,000 crappie transferred from a
pond in the viecinity. The water in this pond was quite muddy and
the temperature high, and fungus made its appearance very shortly
after their transfer to the station in water at 75°. During the spring
fungus also developed in the five ponds supplied by the artesian well,
killing & number of the adult black bass and about 30,000 young
before it could be checked. This was believed to have been caused
by the cold weather killing the upper portion of the very dense growth
of water plants, and partly also to the poor circulation of the water,
the flow from the artesian well being very light during that period.
The plants were all cut out of the ponds, and while the water was
very low salt was applied, about half a pint for each square foot of
surface at the bottom and sides being allowed. The fish were also
taken out and immersed in a bath of strong brinc. Though very
geriously affected, they commenced to improve at once under this
treatment. and the fungus disappeared in a very short time.
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The station furnished for distribution during the year 89,985 black
bass, 12,770 crappie, 8,090 rock bass, and 7,595 bream. The dis-
tribution was made by the station employees, and extended from
July 2 to October 3, 1900. It was again resumed the following May and
continued to the close of the fiscal year, the total cost of this branch
of the work amounting to $778.06. In making this distribution 36,162
miles were traveled, 81,555 of which were free and 4,607 paid.

With few exceptions the railroads of the State not ouly furnished
free transportation, but rendered every assistance possible to the
employees engaged in the work. To the officers of the International
and Great Northern Railroad special thanks are due for courtesies.

LEADVILLE STATION, COLORADO (E. A, TULIAN, SUPERINTENDENT).

From December 20 to June 1 the superintendent was absent from
the station, his duties being performed by the foreman.

At the commencement of the fiscal year there were on hand 500,000
fingerling brook trout, 270,000 of which were planted in July, 10,000
in August, and 28,000 in October, the losses during this time being
about 38 per cent.

The usual srrangements were made for the collection of brook-trout
eggs in the fall from lakes belonging to private individuals, and the
results of the work are embodied in the following statement:

Eges

Source of supply. Spawning scason. Eggs Loss. | ha.gé‘ged shipped

collected.

Station brood fish .
Uneva Lake . . ...
Smith's Pond....

.{ Oct.10-Dec.7 ...
Nov.1-Nov.25 ..
Oct.24-Nov.17 _.

Ridqway‘s Pond ... .| Nov.16-Nov.20 .
Wellington Lake ... .| Oct.31-Nov.24 ..
Young's Pond ....... Oct. 25-Nov.11

Decker's Pond .....

Musgrove’s Pongd ......... Oct. 23-Nov. 90 ..
Derry's Pond.............. Oct.28-Nov.28 .. ........_.
Black Lake ............... Nov.17. .o iiiaaaa.

TOLAL «ocmeeo e emreen o eeeie s eeene e 4,750,800 [ 2,480,600 | 410,000

On May 20, when all the eggs Had been hatched, there wore on hand
1,995,000 brook-trout fry, 887,300 of which belonged to the Cominis-
sion and 1,107,700 to the parties who had furnished the eggs. Between
this time and the end of the fiscal year 41,000 of those belonging to
the Commission, or 4.5 per cent, were lost and 585,000 were planted,
leaving on hand 260,800.

Last year it was believed that the heavy loss of brook-trout eggs
was largely due to their having been derived from 2-year-old fish, and
the results this year seemed to confirm this theory, as the loss on
each lot, except those tuken from the brood-fish at the station and
the Uneva Lake fish, was from 10 to 60 per cent less than last year.
On the station eggs the loss was 2 per cent greater than the previous
year, but this was attributed to the fact that the stock is getting very
old. The loss on the Uneva Lake eggs, however, was 38 per cent
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greater than last year, and this is inexplicable, unless it was due to
close inbreeding of the trout for the past eight years, or to the fact
that nearly all of the trout were caught out of the small lakes early in
the season and held in ponds in a somewhat crowded condition, and
were injured by frequent handlings. There is no doubt that much
handling of the fish injures the quality of the eggs, hence the greatest
care is exercised in collecting and in fertilizing them.

Shipments of ¢yed brook-trout eggs, aggregating 410,000, were made
to other stations of the Commission, State fish cominissions, and pri-
vate hatcheries, and with one exception they reached destination in
excellent condition, the loss en route ranging from 33 to 600 eggs on
shipments of 25,000. The exception referred to was a consignment
to Tokyo, Japan, which hatched en route because the ice chamber in
the top of the case was not kept filled with ice.

On July 1 there were 120 three-year-old Loch Leven trout in stock,
but 52 died during the year, and the bulk of the 2,000 fry on hand
at that time were also lost. The only eggs of this species collected
were 20,700, taken at Uneva Lake on November 25; of these 6,700
died and the remainder were hatched, half the resulting fry going to
the owner of the lake. At the close of the year there were 5,790 finger-
lings on hand.

The rainbow-trout work in Colorado is very discouraging, notwith-
standing the fact that the few planted in the streams of the State by
the Commission and the State commission have done exceptionally
well. Nearly all of the eggs collected this year from the fish at the
station were lost, and out of a collection of 25,000 obtained at Lake
Loveland on March 27, only 6,000 were saved. These were shipped to
Buffalo, reaching destination in excellent condition, and were hatched
in the Fish Commission exhibit. In February 50,000 eggs were
received from Manchester station and hatched with a loss of 10,000.
During May and June 17,000 fingerlings were planted, and at the close
of the year there were 6,795 on hand.

The 21,400 lake trout on hand, resulting from eggs shipped from
Northville and Duluth, were planted. in suitable lakes in Colorado
during the months of July, August, September, and October.

The steelhead fry from eggs shipped from Rogue River, Oregon, in
May, were planted in August and September, with a loss of only 800.

The collection of black-spotted trout eggs continued into July, but
at the beginning of the year there were 1,881,300 on hand. They fin-
ished hatéhing early in August, with a loss of 131,800, o about 7 per
cent, and the loss of fry up to the middle of August was 11.5 per cent.
The owner of the Grand Mesa lakes received 310,000 fry as his share,
and the remaining 1,231,000 were the property of the Commission;
820,000 of these were planted in September and 360,000 in Oectober,
with a loss of about 4 per cent of fry, making a total loss of only about
25 per ccnt on the entire collection of eggs obtained at the Grand
Mesa lakes.
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These eggs are obtained under very adverse conditions, as they
must be hauled 35 miles over the roughest kind of mountain road and
then transferred by rail a distance of 230 miles, with the thermometer
ranging from 100° to 110° in the shade. During June, 1,317,000 eggs
were collected at these lakes and taken to Leadville. The loss on
them to the close of the year was 1,800, or about 0.12 per cent.

The fish and fry on hand at the close of the year is shown by the
following table:

Calendar year in which flsh were
hatched.

1807,

BIOOK $T0Ub - ...l ceeececnnnrnaccenne mmaceamnacancsmmcnans : [ U RPN
Loch Leven trout..... a-
Black-spotted trout...
nbow trout _....... A
GraYNE «.ccecnniie ccceciiiacaceee ccmececacaa e ceenmanans 76

SPEARFISH STATION, SoUTH DakoTra (D. C. BOOTH, SUPERINTENDENT).

During the summer the special appropriation of $3,500 was expended
in improving the grounds, building ponds, constructing a storm chan-
nel for protecting the lower grounds from flood, and laying a 4-inch
iron pipe from the upper spring to the hatchery, a distance of 700 feet.

The fish reared at the station were distributed in the fall to appli-
cants in South Dakota, Wyoming, and Montana, the output being
210,000 brook trout and 10,000 Loch Leven trout.

With the approach of fall arrangements were made, as in previous
years, for eollecting eggs of the Lrook and Loch Leven trout from
public and private waters in South Dakota and Wyoming, and a
temporary station for eying eggs was established at Sand Creek,
Wyoming. Several thousand trout about 10 inches in length were
handled here, yielding 302,200 eggs, which after heing oyed were -
transferred to Spearfish. The water temperature at this creek stands
uniformly at 54° F. throughout the year, so that the eggs were ready
for shipment in 28 days. Collections were also obtained from ponds
controlled by private individuals, and these, with the eggs produced
by the brood fish at the station, gave a total collection of 1,062,650
brook-trout eggs and 50,470 Loch Leven eggs.

Of the brook-trout eggs, 201,000 were shipped as follows: 100,000 to
Bozeman, Mont.; 50,000 to Duluth, Minn.; 51,000 to the Wyoming
Fish Commission. The rest were hatched at the station and produced
654,000 fry, of which 250,000 wers returned to the owners of the brood
stock. On the remaining 408,000 there was a loss during the spring of
133,000, and 195,000 were planted in waters of South Dakota, leaving
80,000 on hand at the close of the year,

The Fish Commission’s share of Loch Leven trout eggs amounted
to 36,100. These were hatched and 30,000 young fish were distributed
during the spring, leaving 5,000 on hand at the close of the year,
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During the winter arrangements were made with Mr. S. H. Campbell,
the superintendent of the Wyoming commission, for the collection of
rainbow-trout eggs on Laramie River. Several hundred large rainbow
trout were secured about 24 miles southwest of Laramie and placed in
retaining-ponds, but a sudden rise of the river washed away the pond
and the fish escaped, but in the meantime 25,000 eggs had been secured.
These were transferred to the station and produced 18,500 fry.

At the request of the acting superintendent of the Yellowstone
National Park, arrangements were made in April foran investigation of
the trout streains, with the view to the establishment of a substation
for the hatching of trout. Accordingly, the superintendent examined
the Gardiner River and Lupine, Lava, and Glen creeks, but owing
to the large number of bowlders and the swift, strong current, which
prevented the use of a seine, it was found impracticable to operate at
any of these points. Accompanied by an escort of six men, a trip
was made through the park in the attempt to secure rainbow trout
in the Gibbon River from Norris Basin to a point a mile above the
Virginia Cascades, but none was captured, though a fisherman was
seen with two small ones taken from the cascades.

The trip was continued to Grand Canyon and a camp was made on
May 18 at the mouth of the Otter Creek along the Yellowstone River,
where the first fish of the season had been captured on May 15 by
Lieutenant Amos. Seining operations were conducted for ‘several
days in the Yellowstone and hundreds of Salmo mykiss taken. These,
however, were found to be affected by parasites and not very gamy.
As soon as the road crew could shovel out the road, which was full of
snow, the trip was continued to Yellowstone LLake, where the small
streams entering the lake from the west were found to abound in
trout. Tour troughs were constructed, and after building a reservoir
300,000 eggs were taken and placed upon the trays. An investiga-
tion was then made of all the streams entering the lake from the lake
outlet to West Thumb Bay, with the view of obtaining a more central
point for establishing an egg-eying station, and it resulted in the selec-
tion of a site 2 miles north of West Thumb Station, on a stream not
over 5 feet wide, but containing a sufficient supply of water of good
quality. This strecam was alive with Salmo mykiss, averaging 15
inches in length and weighing about 1} pounds. Sufficient trough
capacity for eying 2,000,000 eggs was provided, and after building
‘a substantial dam and Awmes, the fish were caught and eggs taken.
Fish were so plentiful that they were frequently taken with the hands
in the shallow water. By the 30th of June 1,200,000 eggs had been
taken and placed on trays at this station.

Nearly all of the swnall streams entering the lake are full of Salmo
mykiss, and it is recommended that the Commission cooperate with
the commanding officer in erecting a building at or near West Thumb
for the collection and hatching of black-spotted trout eggs, as it is
believed that 5,000,000 could be taken each season.
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BoOZEMAN STATION, MONTANA (JAMES A, HENSHALL, SUPERINTENDENT).

In August and September the fish that had been carried through the
summer were shipped to applicants in Montana, Idaho, Oregon, and
‘Washington, the distribution being made principally by one of the cars.

In November 108,000 brook-trout eggs were collected from the brood
fish at the station. In addition to these, 100,000 were received from
Spearfish, S. Dak., and 88,000 from Leadville, Colo., making a total of
296,000. During the spring it became necessary to removo the fry
hatehed from these eggs to the nursery ponds, in order to make room
for the grayling and native-trout eggs, and the consequent loss was
considerable, but the fingerlings on hand at the close of the year were
healthy and growing rapidly.

The eastern brook trout at this station are subject to a peculiar
disease when they reach the age of two years, and at spawning time
it is very pronounced. It commences with the formation of encysted
tumors on the lower jaw, usually at the end of the mandible; this is
succeeded by a slimy condition of the entire body in some cases, with
engorgement of the gills, though in others the fish seem to be quite
normal with the exception of the tumors. All the specimens affected
have died, about 30 per cent of the 2 and 3 year old fish having been
lost. Asno other species has been similarly affected it is thought that
the disease is inherent and not due to local conditions.

During the winter the usual arrangements were made for collecting
eggs of the native trout at Henry Lake, Idaho, and grayling eggs at
Redrock, Mont. The season at the former place did not result assuc-
cessfully as heretofore, only 730,000 eggs being secured, as against
1,440,000 in the season of 1900. This was attributed to scarcity of
fish, 50 tons of trout having been taken from the lake and shipped the
previous winter. Thestation wasopened on April 4, and the first eggs
were taken on April 22. The 592 fish handled yielded an average of
1,235 eggs. About 370,000 of the eggs were transferred to Bozeman,
150,000 were shipped to other points, and 115,000 fry were hatched and
planted at the lake. The last eggs were taken at this place on June 3.

At Redrock Lake, where Mr. G. H. Tolbert was in charge, a new
and larger trap was put in lower down tho creek and a new dam was
built. On account of the cold backward season, the run of grayling
commenced later than usual, but the fish were very numerous, and it
is probable that twice as many eggs as wore taken might have been
secured had it been desired. Operations at this point began April
4th and closed June 21st, 2,400,000 eggs being secured. From these,
1,362,300 fry were hatched and planted in the lake and its tributaries,
526,000 eggs were transferred to Bozeman, and 390,000 were shipped to
other points. The spawning season lasted from May 11 to May 23.

The eggs transferred to Bozeman hatched between June 7 and 29,
producing 293,000 fry, an unusually good percentage.

If the washings from an emulsion of fresh liver are fed to the fry
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while they are yet in the hatching-troughs and before the absorption
of the yolk sac, it has been found that they can be removed to the
nursery ponds as soon as they begin to swim and that their physical
condition is improved. This food is placed in the aerating tray at the
head of the trough, and soon finds its way to the fry at the bottom.

A collection of 33,000 steelhead eggs was made from the four-year-
old fish confined at the station and from a few captured in Bridger
Creek. Of these, 12,000 were sent to the Pan-American Exposition
at Buffalo; the rest were hatched at the station, and at the end of the
year there were 6,600 fingerlings on hand.

The following table shows the number of fish and eggs of all kinds
on hand on June 30, 1901:

N Calendar yoar in which flsh were
Species. hatched.

1601, 1900. 1899, 1868. 1897,
Brook trout .. .. cieiicciiiiiecnacttaacaeannnas samaan 202, 000
Black-spotted trout.......... . [*293, 000
Steelhead trout .... 6, 600
inbow trout....... IO, I PO

Grayling . .| 208,836 (........
Total

* Eggs and fry.

There was but very little rainfall during the summer of 1900 and a
lack of snow the previous winter, consequently the mountain streams
were much diminished and the supply of water in the reservoirs was
considerably lessened; but, by utilizing the creek water as far as
possible, no great inconvenience was experienced. In order that the
work of the station be not jeopardized by an insufficient water supply,
a connection was made between the creek water pond and the main
supply pipe from the spring reservoirs, by a 12-inch wooden pipe.
With this arrangement either spring or creek water can be used for
the hatchery and ponds. The creek water is perfectly clear for nine
months in the year, and never exceeds 60° F.; hence it is really pref-
erable to the spring water after the eggs are hatched, as it contains
plenty of food and air, in which the spring water is entirely deficient.
In using the creek water in winter, it can be tempered by the water
from the warm spring, which has a uniform temperature of 77°;
accordingly the spring has been partly inclosed by a wall, which it is
proposed to carry to a height of 44 feet, whereby the warm water can
be flumed into the creek water ditch and thus prevent its freezing in
winter.

BAIRD STATION, CALIFORNIA (G. H. LAMBSON, SUPERINTENDENT),

At the beginning of the fiscal year the racks were in place and the
river closed to the ascent of salmon above the station. Numerous
repairs were made to the buildings, a new spawning-house was con-
structed, and provision was made for ¢eanning salmon as fish food.
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Experimental hauls of the seine early in August showed that the
run of salmon was very light. On the 18th, in four hauls, nine ripe
females were secured, and on the next day 36,000 eggs were taken.
Fishing continued until the 22d of September, during which time 215
hauls of the seine were made, 4,588 females and 3,633 males being cap-
tured. O€ the females 520 proved ripe and yielded 2,021,000 eggs,
517 males being used in fertilizing them. The fish averaged 3,887
eggs each, much less than those of the previous year, which averaged
about 5,000. The fall run of salmon was very light and no ripe fish
were taken in the seine, though several hauls were made at intervals
during the season. From traps in the upper rack 26 ripe fish were
collected, which yielded 118,500 eggs, an average of 4,557,

The practice of killing the salmon before spawning was not fol-
lowed, as it causes the loss of large lots of eggs. Fully 10 per cent of
the females impounded early in the sedson, and 5 per cent during the
latter part, were nof sufficiently ripened, though eggs were pressed
from them when taken from the seine. If the fish killed prove to be
unripe, the entire lot of eggs is lost; but it requires as much time and
trouble to try them as to accomplish the work of spawning. When
there are only a few salmon on hand and an abundance of time, they
are killed before stripping, if there is no doubt as to their being ripe;
but where large numbers are to be handled this method should not be
employed.

The eggs were fertilized in the samo way as last season—that is, the

pan in which they were to be caught was dipped in water and mois-
tened; the eggs and milt were then taken simultaneously and mixed
thoroughly with a feather or the hand. About half a pint of water
was then added and the eggs again stirred, after which they were
washed and poured into a large bucket, where they were left until the
eggs separated. After becoming free they were placed in baskets in
the hatehery, 25,000 to the basket, it having been found that they do
better allotted in this way than by putting 40,000 to the basket, as
formerly. All of the eggs except 8 baskets were picked or washed
throughout the time of incubation including the tender stage, and
with very successful results compared with the 8 baskets which were
kept covered during that time, the experiment seeming to demonstrate
that constant picking and washing improves them to some extent.

All of the eggs from the first run were transferred to the California
Fish Commission hatchery at Sisson, and arrived in good condition.

Besides the egus collected in the fall, 1,000,000 were received from
Battle Creek, making a total of 1,118,500 left in the hatchery. Of
these, 25,000 were shipped to Mr. L. Z. Leiter, Lake Geneva, Wis., and
1,000 to Professor Dudley, of Stanford University. Those retained
commenced hatching November 28, and by February 16 they were all
out. Of the 1,056,250 fry hatched, 166,680 were lost. The others were
planted in the McCloud River between March 15 and May 18.

During the fall several attempts were made to can salmon as fish
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food before a successful solution of the problem was reached. A
number of fish received from Battle Creek on December 7 were canned
on the 8th, the whole fish being used, including head, tail, fins, and
backbone, the contents filling 41 five-pound cans. These were found
in good condition when opened two months later, and they probably
would have kept indefinitely. This material was given to the fry
during December, January, and February, but it did not prove a very
satisfactory food, as it was very difficult to divide it properly for the
young fish. If ground very fine, it would wash away in the water,
and if given in coarse pieces many of the fish would choke and a
heavy death rate followed. It is thought that the difficulty may be
overcome in future by rejecting the bones, heads,’and fins. As the
fry became older they took this food readily and seemed to thrive on
it, but, as the quantity eanned was too small, it was soon consumed,
and it became necessary to procure a supply of liver, which, mixed
with shorts, was fed to the close of the season, except for a period of
two weeks when it was impossible to secure liver, and goat meat was
used. This proved very unsatisfactory.

At the request of Hon. W. T. Glascow, the sccretary of the marine
department, Wellington, New Zealand, the superintendent of Baird
station was detailed to take an assignment of 500,000 quinnat-salmon
eggs to the Now Zealand government. IHe sailed from San Ifrancisco
on December 13 with 14 boxes, each 2§ feet long, 1% feet wide, and 2
feet high, the weight of each package being about 230 pounds. The
passage was very rough, but considering the difficulties under which
the eggs were taken, the length of time en route (31 days), and the
7,059 miles traveled, the shipment was regarded as successful. The
total number of eggs lost was 57,500. Tt was impossible to remove
dead eggs, as in the poor light they could hardly be distinguished
from the good ones. When such an attempt was made, the fungus
was found to have taken such a firm hold on the wire bottoms of the
screens that it broke into smaller particles, which, coming into con-
tact with the good eggs, caused it to spread. All attempts at removal
were therefore abandoned and an effort was made to prevent its
spread by keeping the temperature as low as possible. It is thought
the fungus started at Ionolulu, where the eggs were exposed to a

_temperature of 48° for about nine hours, while the freight in the cold
room was being unloaded. A quantity of vegetables stored in the
cold room with the eggs may have helped in developing the fungus.
In loading the cases on the steamer they were raised fromr the dock
and lowered into the ship by slings, five cases at a time, and fre-
quently they were almost on end. This was also done at Honolulu,
when removing the egyus, in order to unload freight. In many of the
cases the eggs had all jolted to one end, and as the dead and unim-
pregnated eggs were rather soft, many were broken, thus giving the
fungus every possible chance for growth.

While the eggs were in the cold room no ice was used in the cases,
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as the temperature was 8o low that there would have been but little
meltage and eggs could not be kept moist by this means. Instead of
this the eggs were watered every day after leaving Honolulu, care
being taken to have the water of the same temperature as the room.
This water was taken aboard ship at San Franciso and Honolulu and
no condensed water was used. The isolated car used for transporting
the eggs from Littleton to Kurow was a freight car with double walls
for keeping out the heat. Ice was packed in the car with the eggs
and on arrival at Kurow the interior of the car was cold and a large
proportion of the ice remained. As the eggs arrived in New Zealand
during the extremely warm weather of summer, it is not thought that
they could have been safely transported without this car, as it is a 12-
hour journey from Littleton to Kurow. Only three times during the
trip did the temperature of the eggs gét above 37° or below 35°-—once
on December 22, when it was 48°, and once on December 26, when it
was 42°; on the 29th it fell to 32°. At such times the temperature was
either lowered or raised until it was at 36°, the temperature main-
tained during the trip. In making the trip the eggs were loaded and .
unloaded 15 times, and though great care was exercised, they received
at times some very hard jolts.

BATTLE CREEK STATION, CALIFORNIA (G. H. LAMBSON, SUPERINTENDENT).

A rack was constructed in August under the direction of Mr. Ledg-
erwood, and the two retaining racks were placed in position by the
middle of the month, so that no salmon could ascend the stream. The
station was then left in charge of a watchman until September 23,
when the force reported and work was commenced on the ditch and
flume. It was found necessary to place new flumes and to make a
number of improvements to the mess-house.

As very few fish were noticed in the stream in October, an exami-
nation of the mouth of the creek was made, and it was found that a
sandbar had formed across it near the site of the old racks, which
caused the water to pass through Cottonwood Slough and lessened
the flow in the regular channel. The bar was partially removed and
the water restored to the old channel. On October 12 a number of
hauls of the seine were made and 11 ripe fish were secured. Fishing
continued throughout the month whenever the number of fish in the
pool warranted, and as a result 865,500 eggs were obtained, though
many were of poor quality, owing to long confinement of the fish.

In November fishing was irregular, as the run continued very light,
though reports from the Lower Sacramento indicated that the run
below Red Bluff was larger than it had been for years. To ascertain
Fhe whereabouts of the fish and to learn the cause of their not ascend-
Ing as far as Battle Creek, two men were sent to make investigations.
They found that the river from Battle Creek to Red Bluff was almost
barren of salmon, but that the stream from Red Bluff to Tehama was
full, the number increasing the lower they went. They also found
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that large numbers were spawning on the gravel bars and riffles in
that part of the river. ~This was thought to have been due to the low
water for the past several seasons forming good spawning-grounds in
the main bed of the river.

In November 2,216,000 eggs were collected and 438,600 in Decem-
ber, a total of 3,520,100 for the season.

A heavy storm occurred during the fall and caused considerable
damage, washing out auxiliary racks, spawning weirs, etc., and car-
rying away about 12 feet of the bank at the east end of the rack.

Of the eggs collected, 461,640 were lost in incubation, several minor
shipments were made to the Stockton High School, and 3,079,660 were
transferred to the Sisson hatchery of the California commission and
to Baird station, including 500,000 sent to New Zealand.

CLACKANAS STATION, OREGON (E. N. CARTER, SUPERINTENDENT).

It having been decided to move the Clackamas station on account
of the insufficient supply and poor quality of the water at the old site,
a point down the Clackamas River, with a good supply of spring
water, was selected during the month of July and the work of con-
structing a new station was commenced. A hatchery 42 feet by 80
feet, a bunk-house 30 feet by 42 feet, a stable, and other necessary
buildings were erected, and by the end of September the station was
in readiness for operating. The necessary roadways, bridges, etc.,were
provided, and all equipment that was of value was moved from the
old station, which was then abandoned and left in charge of a watch-
man at a nominal salary.

At the beginning of the year an effort was made to tag about 1,600
quinnat-salmon fingerlings, but the experiment was a failure, and the
fry were marked by clipping the adipose and the upper portion of the
caudal fins. This method of marking seemed necessary in order that
the fish might be distinguished from a lot of 5,000 marked in 1896.

Preparations were made early in October to reccive salmon eggs
taken on the Clackamas River by G. . Oldenburg, which were deliv-
ered at the hatchery at 40 cents per 1,000 eyed. From this source
1,725,000 were derived. There were also transferred from the Little
White Salmon 3,327,000, making a total of 5,049,000 salmon eggs
handled at the station. They arrived in excellent condition and were
eyed and hatched with a logs of 429,628. The fry were strong and
healthy and commenced feeding about the latter part of December,
when they were placed in troughs, 8,000 to each trough.” By the end
of January all of these fry were swimming and taking food, which
consisted of canned salmon of a cheap variety, such as dog salmon,
chippings from the gang knives used in canneries, ete. The salmon
was put up in gallon cans for the Fish Commission, and was donated
by the following-named firms, the cans having been furnished free of
charge through the courtesy of Mr. . P. Kendall, superintendent of
the Pacific Sheet Metal Works, of Astoria, Oreg.; J. G. Megler & Co.,
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of Brookfield, Wash.; A. Booth & Co., G. W. Sanborne, Columbia
River Packers’ Association, and Union Fishermen’s Cooperative Com-
pany, Astoria, Oreg.; F. M. Warren and Mr. Farrell, of Portland,
Oreg. This food was fresh and in good condition and the fry throve
on it, but owing to the lateness of the season only about 1,000 pounds
could be had, and it became necessary to purchase 2,880 one-pound
cans of dog salmon. Shortly after commencing the feeding of this food
a disease broke out among the fry, causing heavy losses. The fattest
and oldest fry died, though they were apparently sound. This dis-
ease was undoubtedly due to the food. When first affected the fry
would dart back and forth in the troughs as if seeking escape, buyg
after 24 hours they became too weak for further effort and were drawn
down against the screen, where they soon died.

Various experiments were tried with canned salmon, in the hope of
continuing its use as fish food, but without success. Shortly after-
wards the use of liver was begun, and the disease above referred to
disappeared. Liver mixed with mush in varying proportions, accord-
ing to the age of the fry, and seasoned with a small quantity of salt,
proved satisfactory and about as cheap in the long run as canned
-*salmon. The mush is a mill product known as ‘‘ germea,” commonly
used as breakfast food; it costs nearly twice as much as middlings,
but is a stronger and better food. Mixed with ground liver, it sepa-
rates readily in water and can easily be taken by the smaller fry.

The fry were held as long as possible and were then planted at
selected places, where the progress of their growth might be noted as
far as possible. It is, of course, to be regretted that it is necessary to
plant fry under 2 inches in length, but this is unavoidable owing
to the immense amount of space that would be required for the rearing
of millions.

‘With the exception of the affection due to the feeding of canned
salmon, there was very little disease among the fry. In the winter,
though, there appeared on the yolk sacs of about 1,500 fry what was
supposed to be small air-bubbles, about the size of a pea, which held
t?le fry to the surface of the water. They seemed to have no connec-
tion with the vital portion of the sac, however, as when pricked with
a needle the bubbles would collapse and the fish would return to the
Wa..ter apparently none the worse from the operation. Upon applying
a llghted match to the bubbles they would burst with a sharp report,
Indicating that they were filled with hydrogen gas only. Frequent
and §tr0ng salt-water baths during the rearing period go far toward
keeping the fry in a healthy condition.

' I.n rearing the fry a tank 2 feet deep, 3 feet wide, and 12 feet long,
.Whlch had been built for the purpose of hatching white-fish, was util-
ized for carrying about 10,000. The result was very satisfactory, as
the fry had a greater depth of water in this receptacle and more room
in which to move about, and it can be easily and quickly cleaned.
The floor space occupied is also much less than would be required for
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four 16-foot troughs, which would safely accommodate only 8,400. It
is therefore recommended that tanks be substituted.

During the winter 1,000,000 white-fish eggs wére received from
Northville and 200,000 lake-trout eggs from Duluth, all of which were
hatched and planted in lakes near Tacoma, Wash. From Leadville
100,000 brook-trout eggs were received, which produced 80,000 fry.
Of these, 10,000 were planted in Cox Creek, Oregon, and the balance
held at the station for rearing. The same number of grayling eggs,
transferred from Bozeman, were hatched with a loss of only 8,839, and
the fry were planted in the vicinity of Pendleton and Union, Oreg.,
at the request of the Oregon Fish and Game Association. During the
spring the California commission furnished the station with 25,000
rainbow-trout eggs, which produced 23,291 fry. Of these, 5,000 were
planted as fry and the remainder are on hand at the close of the year.

ROGUE RIVER STATION, OREGON (E. N. CARTER, SUPERINTENDENT).

During the first part of the year $1,000 was expended in construc-
tions and improvements, the money being furnished by Mr. R. D.
Hume, of San Francisco. A residence for the fish-culturist in charge
of the station, Mr. J. W. Berrian, and an additional hatching-house,’
24 feet by 70 feet, wero erected; the grounds around the station were
inclosed by a substantial fence. Provision was also made for procur-
ing an increased supply of water from Rogue River, a pump-house
being provided, in which a boiler and two small engines were placed,
with two centrifugal puinps capable of throwing 600 gallons of water
per minute each. In order to reduce the cost of pumping water a
tank 20 feet wide, 48 feet long, 10 feet deep, capable of holding 72,000
gallons of water, was also constructed. This can be filled in a very
short time by the pumps, and in addition to saving a large amount of
fuel, it now requires the services of only one engineer where three
were formerly employed. An investigation was made with the view
to taking water from the Rogue River through a diteh, but owing to
the expense the project was abandoned.

A rack was thrown across the river to stop the ascent of salmon,
and by the end of October, when work had to be discontinued on
account of high water, 3,303,000 eggs had been secured. Of these,
over 500,000 were taken 15 miles below the station with drift gill nets.

An attempt was made to transfer the eggs while green, but those so
treated proved almost a total loss, and it became necessary, therefore,
to erect troughs for eyeing them near the spawning-grounds.

During November one-third of the eggs obtained were shipped to
Mr. R. D. Hume, in San Francisco, from which point they were trans-
ferred to his hatchery at Wedderburn, at the mouth of the Rogue
River, where they were hatched and liberated in adjacent waters.

The balance of the eggs were hatched at the station, producing
1,850,000 fry, which were held until May 15 and fed on canned fish;
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8ilver salmon and steelhead trout were used for this purpose, being
canned in 24 gallon tin cans, with caps of thin tin. The cans were
stacked in a retort and were allowed to remain for 3 hours at a tem-
perature of 254° F., when they were taken out and the vents closed,
no salt being used in the process. Canned salmon has proved fairly
satisfactory as fish food at this station, and it must be used here,
owing to the impossibility of securing other material. Its cost, also,
is very light, as it can be put up by men employed for other purposes.
It was hoped that the cans might be used over and over for a number
of years, but it was found impossible to prevent their collapse while
cooling, which renders them valueless for subsequent use.

During the season 14,500 eggs were taken from two female salmon
through slits cut in the abdomen, instead of spawning them in the
usual manner. Milt was applied before washing the blood from the
eggs, and they were then placed in baskets and separate records kept
to note the result of the experiment. Only 16 per cent of them were
lost during incubation, and the loss in fry prior to their liberation
in Rogue River amounted to 221.

The smallest matured female salmon taken during the season, from
which 1,800 eggs were secured, weighed before spawning 53 pounds,
and after spawning 44 pounds. 'The length of this fish was 244 inches.

Efforts were made to collect silver salmon at Elk Creek, but the
results were very disappointing, only 133,000 eggs being secured.
These were hatched and the fry were liberated in Elk Creek.

The steelhead work commenced on March 1 and was continued
until May 18, the total take of eggs aggregating 370,000, which were
disposed of as follows: 25,000 were shipped to the Tuxedo Club, New
York; 50,000 to Wisconsin; 80,000 to Wyoming; 46,000 to St. Johns-
bury Station, Vt.; 45,000 to Duluth Station, Minn. The balance were
hatched, and the 65,850 fry resulting were planted in Elk Creek.

LITTLE WHITE SALMON STATION, WASHINGTON (J. N. WISNER, SUPERINTENDENT).

Early in July the station was opened and preparations commenced
for the conduct of salmon work in the fall. The hatching apparatus
Wa? put in thorough repair, the upper rack was constructed, four traps
built, and later on four other racks were placed in position. A small
_ boat, 24 feet long, 64 feet beam, was provided for use in planting fish,
and at the Big White Salmon, which was operated as an auxiliary for
collecting and eying eggs, two large racks and a good downstream
trap were put in. Racks were also constructed in Tanner and Eagle
creeks,

By September 10 everything was in readiness and men had been
sent to the Big White Salmon to commence operations. It was not
deemed advisable to detail a erew to Tanner and Eagle creeks, as the
work at both points was experimental, and it was thought a visit there
every few days would be sufficient. This conclusion proved wrong,
however, as a visit on September 18 showed that the fish had entered

F. C. 1901—8
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and were spawning. The superintendent at once purchased supplies
for both points and sent down a force of men, but on their arrival it
was found that a sudden rise in both streams had carried away the
racks. It is now believed that from two to three million eggs can be
collected from these streams in future.

On the Little White Salmon the first eggs were received September
12. For the first five days the collections were comparatively small,
but they increased daily until September 21, when 1,069,000 were taken.
The total collections for the season on the Little White Salmon and
the Big White Salmon aggregated 12,840,700 eggs.

The fall run of salmon was reported to be very fair, but the great
majority of the fish were caught before they could enter the streams
to spawn. According to the Oregon law fishing can be lawfully con-
ducted up to and including August 15, and this condition of affairs
operates unfavorably on the work of the station. Another matter
for regret is that the Little White Salmon, which is acknowledged as
probably the best spawning-ground of the salmon in the Columbia
River region, is being ruined by deposits of sawdust. Every possible
effort has been made by the superintendent to have this nuisance
abated, but so far the results have not been satisfactory.

A few of the fish this season were taken by gill nets and seines, but
the great majority were captured by means of downstream traps.
These traps were necessarily put in where there was considerable fall
of water, and consisted of pickets 20 feet long, placed 2 inches apart,
forming a bed in the river. From either end of the upstream end
wing dams or racks were built leading upstream and within a few
feet of the banks of the river. The ends of the traps pointing upstream
were submerged and weighted into position, and the downstream ends
were held on horses, about 18 inches above the water. The space
between the end of the racks and the shore was left to allow fish to
pass upward. Some distance above each rack were deep holes, in
which the fish would lie for a few days after ascending. As they
ripened they dropped out on the riffles to spawn, and when a sufficient
number to warrant it were on the riffles, a seine was passed across the
river above them. This was then rapidly hauled downstream for the
purpose of frightening the salmon. It is in the nature of a salmon
to turn and swim downstream rapidly when startled, and in doing so
they encountered the rack, which led them to the trap, where their
great momentum carried them out of the water onto the beds, where
pickets took the salmon and assorted them, placing males and females
in separate pens and returning the green fish to the water.

The spawning operations were conducted as follows: A female was
stunned by a blow on the head, after which it was putinto a spawning-
box and securely tied. The spawn-taker then placed the bottom of
the box on the floor and lifted the head of the fish until it was at an
angle of about 80°, with the back down. The spawning-pan was held
immediately below and close to the vent by an assistant, while the
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spawn-taker expressed the eggs. In the meantime a male salmon,
which had been gotten in readiness by tying a line securely around its
caudal peduncle, was manipulated by a second assistant, who grasped
the line near the tail of the fish with the left hand, drawing its head
between the knees with the right, thus holding it securely suspended
with the belly down. The pan containing the eggs was held immedi-
ately below, and the milt expressed by the assistant with the right
hand. Eggs and milt were carefully stirred until thoroughly mixed,
when sufficient water to barely cover the eggs was added, and the mass
again stirred to insure the milt coming in contact with every egg.
They were then allowed to remain for 14 minutes, after which they
were washed and transferred to the hatchery in buckets, 15,000 being
placed in each bucket.

For the first five days the eggs were picked; they were then covered
. and allowed to remain undisturbed until about 30 days old, when they
were again washed thoroughly and picked at regular intervals until
shortly before hatching, when they were distributed in the troughs,
5,000 to each apartment, after which they were tended as before.

The superintendent having been ordered to Washington, Mr. G. H.
Tolbert assumed charge of the station on October 22, and the eggs on
hand were hatched under his direction.

Of the eggs taken, 4,953,000 were transferred to Clackamas and
other stations; 5,620,000 fry were hatched from the balance, and the
distribution was commenced on December 7. It is believed that this
work could be much more satisfactorily performed with a small steam
launch, and it is recomwmended that one be procured.

As it had been decided to rear as many fry as possible, arrange-
ments were made for a supply of fish food consisting principally of
beef liver, ground and mixed with mill feed. Canned salmon was used
a8 an experiment, but as it was not of good quality the results were
not satistactory. The young fish commenced taking food on Decem-
ber 30, and the last of them were planted April 28.

BAKER Lake, WasHINGTON (H. H. BUCK, SUPERINTENDENT).

Arrangements for the capture of blueback salmon were made, as
usual, during the summer by the construction of racks near the mouth
of the river. It has been the practice to put in the racks just above
the l_ake to prevent the fish from ascending the stream. For about
g {nlles th.e river runs through an alluvial deposit of gravel and
c;ﬁ“g’:’l‘?dfm severzﬂ ever-changing channels, and with swift, strong
The ﬁrs,t o telf carrying imrpense trees torn from the banks higher up.
and b coyea;;, of the Co.mmlssion’s work racks were built in five places
seasog 'F'S:i nt attentlon.aud repair were kept in place through the
river c'o uldlbs Y?&I‘ a location nearer the lake was selected, where t.;he
. . 6c ossed by two racks, but the principal one was carried

way Y & fiha.rp rise of water on August 25, and no attempt was made
to rebuild it, as it was thought that all of the fish had passed up that
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were likely to ascend the river. Furthermore, it was believed that
bluebacks would not go above the lake in large numbers, and that the
time for testing the matter was opportune; but experience proved
that probably over 25 per'cent did ascend the river, and after they
leave the lake their capture is diflicult and expensive.

The first ripe female was taken on September 7, and fishing con-
tinued without interruption until October 25, resulting in the capture
of 1,140 females, which produced 4,171,000 eggs. No account was
taken of the male fish. The eggs hatched without unusual losses,
and 3,834,553 fry were liberated in Baker Lake and its tributaries.

At the close of the blueback season fishing for silver salmon was
commenced in three creeks tributary to the river, about a mile above
the lake, and in a slough or old branch at the head or east end of the
lake. By means of traps, seines, and gill nets 78 ripe females were
captured before the cold rains and the high stage of the water came.
From these 222,000 eggs were collected, which yielded 172,041 fry.

Early in Mareh it was decided to again attempt the collection of
eggs of the steelhead trout, and a location on Phinney Creek, about 5
miles from Birdsview and some 30 miles from Baker Lake, was
gelected and the work of reopening an old road to the site was com-
menced. A camp outfit was installed in some old ranch buildings
near by, and by the middle of the month a rack was completed and
net fishing commenced under the direction of Mr. Henry O’Malley.
Only a few fish were caught, and it soon became evident that the run
of steelheads was over. Explorations on Phinney Creek, Grandy
Creek, and the Skagit River did not show any large numbers, all tes-
timony sceming to prove that the principal run bad gone up in
January.

In accordance with instruections from the office efforts were made
to reduce the number of Dolly Varden trout in the lake, as it was
believed they were feeding principally on the young salmon fry liber-
ated there. A limited number were killed, but great quantities came
up from the Skagit River, and it was soon found to be impossible to
materially reduce them without nmkmg a systematic effort on the
main river.

During the year improved counections have been made with mail
and railroad by the construection of a trail down the east side of Baker
River and the extension of the Hamilton branch of the Great Northern
Railroad to Baker.
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Details of distribution.

Species and disposition.

Shad:

Connecticut Fish Commission, Stratford, Conn............

Hadlyme station, Conn ... .cooviecmeaaneone
Nanticoke River, SBeaford,Del.... .. ..
Brandywine Creek, Wilm{ngton, Del..
Blackbird Creek, Middletown,Del ......
Appoquirimink éreek, Middletown, Del
S8myrna Creek, Smyrna, Del.............
Leipsic Creek, Cheswol:!l, Del...
Bt.John Creek, Dover,Del.......
Murderkill Creek, Felton, Del . .
Mispillion Creek, Milford, Del ..
Indian River, Miflsboro, Del. ...
Broadkiln Creek, Nassau,Del . ........
Potomac River, og{)osito FFish Lakes, D.
St. Marys River, Glen 8t. Marys, Fla
Suwannee River, Ellaville, Fla.
Auciila River, Aucilla,Fla_ ..
Ocklockonee River, Ocklockones,
Little River, Quincy,Fla.............
Chattahoochee River, River Junction, Fla
Hillsboro River,near Tampa,Fla ...._.. ...
Ichetucknee River,near Branford, Fla .
Santa Fe River, near High %prings, Fla
Blue Springs, near Juliotta, Fla - ........
Peace River,near Bartow,Fla.......
Miami River, Miami, Fla. ... .......
Anclote River, Tarpon Springs, Fla. ..
Suwanochee River,near Dupont,Ga..
Toms Creek, near Alexanderville, Ga.
Savannah River,near Augusta,Ga....
ugeloo River,near Folsom, Ga. ..
Ocmulgee River,near Macon,Ga.....
Potomac River,off Bryan Point, Md ....
Pomonkey Creek, Md
Accokeek Creok, Md
Broad Creek, Md ..
Hunting Creek, Md
Piscataway Creek, Md
Swan Creek, Md.
Point of Rocks, Md
Chesapeake Bay, Battery Haul, Md ...._.
Carpenter Point, Md
Eastern Flats, Md. ...
Western Flats, Md ..
Channel, Md.........
Off Mill Creek,Md ...
‘Westorn Channel, Md...
Eastern Channel, Md . _.
. Locust Point, Md....._..
Susquehanna River, Garrett Island, Md ..
Port Deposit, Md ..
Freuchtown, Md...
Elk River, Elk River,Ma..................
Bush River, Bush River, Md
Gunpowder River, Gunpowder R
Patuxent River, Laurel, Md. .._..
Pocomoke River, Snowhill, Md
Miles River, Easton, Md ........
atapsco River, Relay, Md . ..
Maryland Fish Commfsslon. Sulisbm?' Ma...
Wanki . Druid Hill Park, Md
Wankinco River, Wareham, Mass. .................
Shark River, Belmar,N.J .. ... .. ... 777,
Great Egr Harbor Bay, Mays Landing, . J ..
Salem Creek, Salem, N.J.. . ... o
South River, Oldbridge, N.J_. ... ...
Delaware River, Howells Cove, .4 ..
Off Bennett's Fisher
Lambertville, N. J

Milf, G N
Hudson River,g?tgki?{d}'}'}"v‘l ermeseeenes

ba

Delaware River, Ca?lféolgﬁy YL
F.G. Mitchell, New York, N, ¥

Edenton Bay, Edenton, N, C
Chowan River, Edenton, N, G 117711777 777700

Avoca, N.C 11T

olerain, N.

Perquimans River, Bzx!-lttlgr((ll c

goanok& Rivl%li.' Plyn}outh. N.C
uotank River, Elizab.
Tar hiver, Wu.shln'gtog, N?gl city,
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Species and disposition.

Eggs.

F;'y and

EE
%
eq

Shad—Continued.
Trent River, Newbern, N.C....ueoneenoneamininnsonnan
Cape Fear River, Fayetteville, N.C
Scuppernong River, Columbia, N.C
8almon Creek, , N. . .
Albemarle Sound, Edenton,N.C ..
Busquehanna River, Fites Eddy,Psa .

Peachbottom, Pa
Delaware River, Dolaware Water Gap, Pa
Rhode Island ¥ish Commission, Providence, R.1
Pedee River, Pedeo, 8. C
Black River, Kingstree,8.C .
Waccamaw River, Conway, 8.
Sampit River, Georgetown,8.C ..
Cooper River, Monks Corner, S. C
Combahee River, Yomassee, S. C
Ashepoc River, Ashepoo,S.C
Edisto River, Jacksonboro, 8. C.
S8avannah River, Woodlawn, S.

Total._....

Quinnat salmon:
McCloud River, Baird, Cal
California Fish Commfssion, Sisson, Cal. ..
Clackamas River, Clackamas, Oreg
Spring Branch, Clackamas, Oreg
Pond connected with Clackamas River, Clackamas, Oreg.
Beannett Creek, Clackamas, Oreg. - cc..c..ooiomviuvvnecennnn,
Hood River,Hood River,Oreg......c.........._...
Columbia River, Hood River,Oreg..._.........._.
Shell Rock, Ore,
Mitchell Point,
Nicolia, O
Ostergards,
Linsley Creek, Oreg . ...
Rogue River, Rogue River Station, Oreg
Trail,Oreg ..._......
Herman Creek, Herman Creek, Ore
R.D. Hume, Wedderburn, Ore
Oregon Fish Commission, Portland, Oreg. . ....
Big White Salmon River, White Salmon, Wash .
Little White Salmon Lake, Little White Salmon, Wash.
Dog Creek, Dog Creek, Wash ......o...cccaeeon...
Columbia ftiver, Underwoods Landing, Wash ..
‘White Salmon Landing, Wash
Drano, Wash - ..o ... .ccoeenoe
Thirteen
Walters, Wash .............
Olsen Creek, Wash
Gnat, Wash
Spragu
Rock Creek, Rock Creek, W .
L. Z. Leiter, Lake Geneva, Wis ............cceceoo.oo
Government of New Zealand, Auckland, New Zealand

Total. ..

Treg. ...

Atlantic salmon:

Phillips Lake, Hancock County, Me
Pleasant River, Brownville, Me. ...
Ponobscot River, Grindstone, Me
Mattawamkeag River, Oakfleld, Me
Moosetocmaguntic Lake Bemis, Me .
Phillips Lake, Bangor. Me
Fishin
gew York A ;) B k

ew Yor quarium, Battory Park, New
Fish Pond, Bryn Mawr, Pa y

Total. ..o e e

Creek, Frederick, Md_ ... .. 1 717007770
ampshire Fish Commission, Laconia, N, H ...
Qork, N.Y.

Landlocked salmon:
Connecticut Fish Commission, Windsor Locks, Conn
Rock Creek, Zoological Park D.C.
Spring Brook, Ellaworth Faﬂs, Me
Rift Pond, Great Pond, Mo _ ..
Canaan Lake, Camden,Me..........
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Details of distribution—Continued.

Species and disposition.

Eggs.

Fry and
finger-
lings.

Adults
and
yearlings.

Landlocked salmon~Continued.

Philligs Lake, Lakehouse, M. -...ccoocecooeaaeonan..

Lake 8Bt. George, Thorndike, Me ..
Norcross Pon .f‘armlngton, Me .
King and Bartlett lakes, Farmin,
Clearwater Pond, Farmin ton,
North Pond, Farmington, Me...
Big Island Lake, Farmington, M
Varnum Pond, Farmington, Me ..
Little Jim Pond, Farmington, Me
Bweets Pond, Farmington, Me._..
Duck and Junior lakes, Winn, Me
Decker Ponds, Bingham,Me_.......c....cccooouene.
Plerce Pond, Bingham, Me. ...... . owoe-oeesoms cesen
Clear Pond, hing am, Me ..
Rowe Pond, Bingham,Me....__._.....
Rowe and n ponds, Bingham,Me.............
Jewett Pond, Bingham,Me ___.....................
Otter Ponds, Bingham Me.._....................
Jackson Pond, Oakland, Me_ ... -2 77711100
Ellis and McGrath gonds, Onkland, Me - .11 121010
Roach Pond, Greenfleld, Me . .........c....coan...
%fsladobsis Lake, Grand Lake Stream, Me......
rast Debsconeag Lake, Great Works, Mo.......
Moose Pond, Hartland, Me. .....ccceccmecennnnn.-
Lake George, Skowhegan, Me - ....cc.ceeeunennn..
Parmacheene Lake, Oxford County, Me. ... .....
Water Company's Reservoir, Belfast, Mo
Swan Lak«.,%el? t,Me ...........
Moosehead Lake, Greenville, M
Holbrook Pond, Holden, Me.
Long Pond, Great Pond, Me
Loni Pond, Bar Harbor, Me
Tunk Pond, Tunk Pond,Me . ...
Brewer Pond, Brewer J unction, Me
+ Donnell Pond, Franklin, Me.__._. ... - ...
Lake Thompson, Oxford,Me .............
Pleasant River Lake, Cherryfleld, Me. ...
Embden Lake, Monmouth,Me._...__........"
Cr&sml Lake, Waldoboro, Me._.....___
Lake Anasagunticook,Canton, Me ...
‘Wilson Lake, Wilton,Me......cooeoeo...
Green Lake, Otis, Me. .......
Branch Pond, Dedham, Mo .........
Patten Pond, Ellsworth, Mo - ... .-
Big angd Little Bear ponas, Canton, M
Boyden Lake, Perry, Me . .
Indian Pond, Shirley, Me...
win Lakes, Brunswfck. Me..........
Grand Lake, Washington County, Me. ...
Grand Lake Stream %Vashington County,
Moosetocma.guntlc fmke, Bemis,Me........
illams Pond, Bucksport, o ...... ...
%d’nlne Fish Commission, Enfleld, Me ...
7 Pond, Ellsworth,Me. ...... o..........
fobn -St&nleg,EastAuburn,Me............
W&mpden Pond, Holyoke, Mass.................
b at;x l:s L?kes, Fa(li %éver,Mass .........
nsigamond, Worc ) ce-
gﬂrnace Pongd, Hanover, M:::?!...?f‘.‘?_s. -
cﬁggiﬂfe I;OEdﬁBr%gkﬂ%ld, Mlﬁss ...........
ake, Westboro, Mass._...
Neck Pond, West Barnatabie. Musa

Mmﬂchusetts Fish Commission, N orthampton, Mass
‘Wilkinsonville, Mass. ...

0.C. Woog, P1 3
Wit rryymouth, Mass._ .. ...l
Tehan%:) %i‘R)z"e%. Eaymnthy Moss ..

Cl
Utah Fish Com
Casplan Lake, cﬁ’-ﬁgﬁam“{,my’ Utah.......

Willoughb A T
Bigan Ligtllmke’ Weatmore, V't

e Averill ponds, Averill, Vt

BRBE38288832385E283832835885825888385858888s8s8s8
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Details of distribution—Continued,

Fry and Adults
Species and disposition, Eggs. finger- and
lings. yearlings.
Landlocked salmon—Continued.
Lake Dunmore, 8alisbury, Vt.. ... cociieomcoiicmmmmmanace]oneiaceenae e e mmeeae 1,788

Vermont Fish ('Jommission. 8t. Johnsbury, Vt.
L. Doyen-Vitry, Brussels, Belgium ...........
G. Annville Serebelloui, Milan, Italy

Silver salmon:
Elk Creek, Trail, Oregon. ... -..ccccciesccccccccecennecnan--
Skagit River, Baker Lake, Wash

Blueback salmon.
Skagit River, Baker Lake, Wash ......ccocoeiiiiiaiaaa..

Steelhead trout; .
Eagle River, Berry 8tation, Colo...ccieemrrmcaniaeaiaa oL
F‘ryinggnn iver, Thomasvilie,.Colo
South Platte River, Buffalo, Colo....
Maize Lake, Hailey, Idaho.........
Lake Tesemini, Rathdrum, Idaho.
Portneuf River, Pebble, Idaho......
Morrison Lake, Ellaworth Falls, Me
Phillips Lake, Lakehouse, Me. ......
Alamoosook Lake, East Orland, Me.
Green Lake, Otis, Me ................
Catlin Reservoir, Dorsey, Mont.
Picnic 8prings, Monida, Mont..___.__.
Bridger Creek, Gallatin County, Mont
Lake Champlain, Rouses Point, N. Y.._..
New York Aquarium, Battery Park, N,
Tuxedo Lake, Tuxedo Park, N. Y
Tuxedo Club, Tuxedo Park, N.Y
Clear Creek, Clackamas, Oreg
Elk Creek, Trail, Oreg. ... ..
Trout Pond, Bryn Mawr, Pa
Otter Creek, Vergennes, Vt.
Newark Pond, Newark, Vt..
Crystal Lake, Barton, Vt_ ... ... . ... ...
Mississquoi River, Swanton, Vt. ... .. .. ... ......
Lamoille River, Johnson, Vt ..

Sheldon, Vt ... ._....._.

Cambridge Junction, Vt..
A. J. McNab, Lake Nebagemain, Wis__......

Wyoming Fish Commission, Laramie, Wy(;...... ISR

Loch Leven trout:
Maquoketa River, Forestville, Jowa . ... .coeeemieai e
Fishing Creek, Frederick, Md .......
Long Liake, near Alpena, Mich ... ]
Torch Lake, Antrim County, Mich
Hopkins Lake, Spearfish, 8. Dak
Fish Pond, Spearfish, 8. Dak
Fish Pond, Pledmont, 8.Dak
S?rin Ponds, Rapid City, 8.
Fish Pond, Merritt, 8. Dak ..
A.J.McNab, Lake Nebafemnin, W
Wyoming Fish Commiss!

Rtg{;bo‘w t]rogt.‘

ewacla Quarry Pond, Opelika, Al ...ccaceecace ccaaacaenn

Applicants in Alabama.. _pe" fqmesecceetasoones
Sabina, Bear,and Wilderness creeks, Tucson, Ariz .. . .
Applicant &t Prescott, Ariz.c..ocoocoeomienecaoceeccaccnnans
Fern Lake, Russellville, ATK. .coceaenuercacemecmcanacancnes
Chicot Lake, Lake Village, Ark
Lake Chatawa, Lawrence, ATK «....c o ocecaveaecacaccnconnns
Hurricane Creek, Bryant, ATK - ....ccoccceccmmaceamace mennns
Applicants in ArKanBas . ... .oc.ceeeeeeoeooneoeenarannen

est Dallag Creek, RIAgway, Colo - _.oouvmvmeeveeieennnannnn

Willow Run, Jefferson, Colo .- ..o .m.ooomoe oo oaeneraaeann
Prospect Park Lakes, Cimarron, Colo.. e meemeeen
Barnard Creek, Cripple Creak, Golo. - oo ovomeonnen oo
Sweotwater Lake, 8 um, Colo...
Hourglass Lake, Loveland, Colo .
Soldiers’ Home i»’ond, District of
Panther Creek, Turnerville, Ga

20,000
14,000
13,800
3,000
10, 000
3,000
2,000
5,000
5,172
1,370
5,000
5,000
10,000
8,498
100
2,000

on, Sheridan, Wyo ......c........ -

100
6,800
1,200
2,000
2,000
80,000 |- T IIIIII|TIIIIIT
165,000 70,850 144, 908
9,312
9,600 |-
40,000
5,000
5,000
5,000
10,000
5, 000
Xi ol P D
10, 000 88, 942
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Details of distribution—Continued.

Fry and Adults
Bpecies and disposition. Eggs. finger- and
lings. yearlings.

Rainbow trout—Continued.
Little Cedar Creek, Cavespring, Ga «ccoee o ciiievoooicnvmca|emmnammcanc]emmieeacmnuas
Bear Creek, Lookout Mountain,Ga................o..o....c. .
Spring Lake, Tunnel Hill,Ga ... ..o ..o oo .
Atherton Creek, Jasper,Qa....
Applicant at Lovejoy,Ga.. ...
Notre Dame Lake, South Bend,
Spring Lake, Oakland City, Ind
Spring Brook, Bristol, In
ﬁout Pond, l§ristol. Tnd.
Applicant at Lebanon, Ind.
Spring Creek, Orchard, Jowa
B8ny Magill Creek, North McGregor, Jowa...............
Spring Creek and Pond, Riceville, Iowa ..... . ...........

i1l Creek, Bellevue, Jowa . ... .cccoceemieoncoioiionn
Mazﬂxoketa River, Forestville, Iowa
Turkey River, Cresco,Iows ... .c......
Iv{p{)er Towa River, Limesprings, Iowa. .-

illow Creek, Mason City, Iowsa ... ... .. ._.._.........__ R
Soring Branch, Manchester, Iowa. R
Volga River, Fayette, lowa...... .. e
Applicant at Manchester, Iowa... .......__..___._.......
Spring Pond, Ossawatomie, Kans ..........................
Lake Walking, Milldale, Ky . ... [P
Crystal Lake, kyland, ) < PP
Applicants in Kentucky ... ..........o..ooiiiiiiacaaoon
Spring Run, Hagerstown, Md ... . .....ccoeeoiioicananao.

hiteoak Run, Oakland, Ma. LT
Deer Branch, Butler, Md...
Ridgely Branch, Butler, Md
Gray Rock Creek, Butlor, M
Barren Rock Creek, Rocky Ri . e
Tributary of Gunpowder River, Texas, Md
Spring Brook, Conowingo, Md
Branch of Western Run Glyndon, Md.
Pretty Boy Creek, Shnm\mrg, Md......
Price Creek, Philipolis, Md........
Crabltree Creek, Swa.n‘,on, Md ..
Pocomoke River, Snowhill, Md ....._._.
Little Gunpowder River, Parkton, Md.
Browning Dam, Oakland, Md ...... ...
Paint Branch, ﬁyatbsvﬂle Md.....
Fishing Oreek, Frederick, Md...

88888

Lt st

%{pplicants InMaryland.......o..oooiiii i L 1,100
aryland Fish Commission, Baltimore,Md ......... ...... 20,000 [ccovcnecnenaadeennnaaaaa.
Massachusetts Fish Commission, Wilkinsonville, M .

W.G. Davis, Boston, Masg...........
L.B. Handy, South Warehamw, Mass
W.8. Nickerson, Kingston, Mass
Bacon Pond, Hyannis, Mass.....
Branches of Rifle River, We
Pine River, Lincoln, Mich.........._.........
Washington River, Washington Harbor, Mich ...
Run, Dore, Mich ... . . . .. il
Little Lon%Lake. Harrison,Mich _______._ ... ... |............
East Branch Ontonagon River, Watersmeet, Mich ... ...} woooooonn
Coldwater Brook, Freeport, Mich «._.............. e e :
Huron River, Milford, Mich ... ... ... .. ...... N TS
%?ring Brook trout hatchery, Kalamazoo, Mich_ ... ...V 777207000 |..............
11 Lake, Duluth, MIDD . ... . oneee e eenes coemne omeon e eoenos e e s
Poplar River, Lutsen, Minn.
Lester River, Duluth, Minn.
8ac Creek, Bois d'Arc, Mo...
Spring Brook, Aurors, Mo ..
% ring Lake, Carthage, Mo .
Wue pring, Bourbon, Mo........_
ittenber%Sprin , Steelville, Mo. . - .-
ﬁ?&‘;‘tggpe Ond,l(gedar p,Mo.. ..ol e emmeen]s
rove Pond, Mountain Grove, Mo. .. ... ... ool
Railroad servolr, Willow Springs, Mo

fpplicant at Leigh, Nebr.. /(171 111l
New Hump:;hire%l ¥ y -
Lilear Lake, Blairstown, N.J
A. M. Bigelow, Branchville IV, 5."
Pecos River, Glorletta, N Mex ...
Mescalero Lake. Tularosa, N, Mox
Rio Penasco and J ulian lakes, To
Mariano Lake, Gallup, N, Mex

—
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Details of distribution—Continued.

Species and disposition.

Adults
and
yearlings.

Rainbow trout-—Continued.
Rio Ruidosa, Capitan, N. Mex ._____.
Rita Leandra Creek, Maxwell City, M
Rock Creek, Maxwell City, N, MeX .........
Rita del Ore Creek, Maxwell City, N. Mex .-....ccremnn.une
Rita Bernal Creek, Maxwell City, N.Mex. .......c.........
Vermejo Creek, Maxwell City, N.Mex__......__.._._.
Castle Rock Creek, Maxwell City, N. Mex
Gonzales Creek, Maxwell City, N.Mex ....cccccoeunen.
Pena Flor Creek, Maxwell City, N. Mex
Bonita and Eagle crecks, Alamogordo, N. Mex...... remeanan
Irriqation Cangel, Espanola, N.Mex._.........c........ ..
ﬁpp icants in New Mexico ._..._....__........__...
ontaiue Stevens, Magdalena, N.Mex _......_.......
ake, Fayetteville, N.C._.... ... ..ot
West Fork Pigeon River,Canton, N.C................
Deep Creek, Bryson City, N.C.._........ .
Swannanoa River, Swannanoa, N.C............._.....
Linville River, Linville, N.C . .. ...
Mill Pond, Flatrock, N.C.. ... cceeivimmiaeraiiaees
Nantahala River, Jarretts, N.C ...
Cranberry Creek, Cranberry, N.C
Elk River,Elkpark,N.C...........
Punching Fork Creek, Madison Co
Applicants in North Garolina . . e mvom————
arson, Sapphire, N

R. R
‘W.C. Fisher, Brevard, N.C.
C. A.S8chenck, Biltmore, N. C
Applicants in Oklahoma. .. eee oo i aeeae
Bear snd McKay creeks, Pendleton, Oreg..-................
McElhattan Creek, McElbattan, Pa ... ...oc.cocoicenaaens
Mountain Stream, McElhattan, Pa .. ... «ocoooieeaool
Falling Spring Creek, Chambersburg, Pa - ... .
Bear Run, Bear Run, Pa. ..o cormvmmaicciaaaaaa.s
Mttliniﬁun. Tremont, P .o ceemmmiimaammea e
Laurel Run, Center Hall, Pa .
%})ring Branch, Elverson, Pa. ..o
illbach Creek, Sheridan, P& ..........cocacaeeine
South Mountain Creek, 8heridan, Pa . ................
Spring Brook,Sheridan, Pa . ... .......... ... ...
Beaverdam Run, Hooversville, Pa ... ... ..coococieaaa ..
Tumbling Run, hunters Run, Pa... oo oaaaeaee
Tag Run, HuntersRun, Pa . ...............c........ -
Pine Grove Lake, Hunters Run, Pa.
Mountain Creek, Hunters Run, Pa
Laurel Dam, Hunters Run,Pa ....
Beamer Creek, Hunters Run, Pa..
Fellows Creek, Columbia Crossroad
Speck Lake, Elizabethville, Pa ..
Letort Spring, Carlisle,Pa.....
Spotts Dam, Carlisle, Pa.....ccoueen oo
Bonny Brook,Carlisle, Pa ... ..o oiaioiiiiiiaie.
Radley Run, Poco, ¥Vos s T0 22 YA
Lower Briar Creek, Berwick, Pa . eeea-
Wolfinger Run, Berwick,Pa. . c.ccenoiine i ncean
Loyal Sock Creek,Laporte, P& .o ooooao oL
Spring Lake,Glenside.Pa .. .....o.oo iimmiiiiiiiii.
aynes Branch, S8hinglehouse, Pa . ....................... ..
East Branch Fishing Creek,Bioomsburg, Pa.........
Trout and Big runs, Bloomsburg,Pa _._......._..........
Spring Brook, Newton fquare,Pa .. ... .o..cooiciiiians
rout Run, York, P& . ... coccocmmamiaooiin i, S,
Louck Run, York, Pa. . ..ooo. oo aiacccaaacenarcnaanns
Schall Run, York,Pa . ..c.eeoceree coveaecncncesenccaeae waean
Sgring Garden Run, YorkK,Pa . ....coc.ccoioucaannn-s
r Creek, New Freedom, ) o S
Webber Branch, New Freedom, Pa .
Piney Creek, Altoona,Pa ........... ..
Little Kettle Creek, Carters Camp, Pa

BiF Brook, Honesdale, Pa.. ..
Midadle Fork Creek, Glenhazel, Pa . ......ccceoeececeacmcnnnn

Boyer Brook, SBmethport, Pa . ..... . __..c.cciiiciciacacconnn .
Daf émethport. ) 3 S, .

y Brook,
Barney Brook, Smethport, Pa. ... ... ... .. cccooaoon
Blacksmith Brook, Smethport, P& . _.......ceocouereccacnnns
‘Walcott Creek, 8methport, Pa ...
Brewer Run, Clermont, Pa...... ... i
West Branch Potato Creek, Clermont, Pa..ccoeoneemoaneas
Red Mill Brook, Clermont, Pa......_......c.o.coueun.-
Robins Brook, Glermont, Pa. . ...

Wernway Brook, Clermont, Pa

it

s¥sEzasasas
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Details of distribution—Continued.

Species and disposition.

Fry and
Eggs. finger-
lngs,

yearlings.

Rainbow trout-—-Continued.

Palmerville Creek, Clermont, Pa ............

Card Machine Run, Johnstown, Pa
Alevins Run, Johnstown, Pa ......
Mill Run, Johnstown, Pa ......
Bens Creek, Johnstown, Pa ..._...
Mountain Brook, West Hickory, Pa.
Miller Creek, Hamburg,Pa........
Peg Hunters Run, Nanticoke, Pa -
South Pond Creek, Nanticoke, Pa
Badlock Creek, Nanticoke, Pa.
Roaring Brook, Nanticoke, Pa.
Harvey Creok,'Nanticoke, Pa
Fade Creek, Nanticoke,Pa...
Coase Creek, Nanticoke,Pa...
David Spring Creek, Nanticoke, Pa
Pike Creek, anticoke,Pa ...........
Roberts Run, Central,Pa ........
Tatman Run, Huntingdon,Pa......
Ston? Creek, Huntingdon,Pa....
Rattlesnake Run, Wetbam, Pa. . .
Gooss Pond Oreek, Cresco, Pa.... ..
Bear and Sand Runs, Landrus, Pa.
Bear and Bob Creek, Landrus, Pa......
Bear Run and Rock Creek, Landrus,Pa..
Sand Run and Rock Creek, Landrus, Pa
Rock Creek, Landrus,Pa .....cccccea-..
Beech Creek, Snowshoe,Pa ...
Rock Run, Snowshoe,Pa........o........
South Fork of Beech Creek, Snowshoe, Pa .
Egypt Creek, Susquehanna, Pa .._...
Brushville Creek, Busquehauna, Pr
Mill Creek and branches, Ligonior
Bpring Creek, Bellefonte, Pa ..
Enst Lake Creek, Susquehanna,
Dunker Creek, Susquehanna, Pa
Fishing Creek, Millhall, Pa......
Little Creek, Obold,Pa .......
Oak Creek, Reading, Pa....
Pike Creek, Plymouth,Pa ....... ... .........

North Branch of Buffalo Creek, Mifflinburg,Pa ..........

Limestone Run, Mifflinburg,Pa.._...........
Molls Hollow Run, Miffilinburg,Pa ..
Woelrick Gap Run, Mifflinburg, Pa. ...

Raritan Run, Miflinburg, P& ... ocoon oo aiiiniioL

Panther Run, Mifiinburg.Pa .. .-
Ridgeview Pond, Derry,Pa....... [
Boufh Mountain Trout Run, Richland, Pa.

Cedar Run, LOCKHAYEN, Ph —weve. - oeeee vcaen e

Apﬁ)licnnt in Pennsylvania ..
Jullus E. Brooks, Allegheny, Pa .
Pine and 8mith Fork Creeks, Mc
Flint River, Fayetteville, Tenn
cFarland Lake, Chattancoga, Tenn
a3t Lake, Chattanooga, Tenn -......
& rk 8pring, Chattanooga, Tenn
L;osbg reek, Delrio, Tenn ._....
Iz Burem, Rogersville, Tenn .
11 Creek, Russellville, Tenn . ...
8 uck River, Lewisburg, Tenn ...
cbring Lake, Meadowbrook, Tenn.
:i“tfnp eak, Greenville, Tenn. ..
B tle River, Rockford, Tenn .........
i 8tony Creek, Elizabethton, Tenn
sh Pond, Cleveland, Tenn...... .....
Little Doe Creek, Doe, Tenn

w&ch River and'Sycamora Creek, Lone Mountain, Tenn..

teoak Creek, McEwen Teun

Fish Pond, T McEwen, Tonn . [...........
Rook &?eegmn City, Tenn ..

b ps
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600
1,000
600
500
500
500
500
6500
6500
600
1,000
- 600
500
6,000
600
500
250
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Details of distribution—Continued.

%) R

Fryand Adults
Species and disposition. Eggs. ﬂ!’l'ger- and
lings. yearlings.

Rainbow trout—Continued.
Gageby Creek, Mobeetie, TexX .....coouosacaiaeacnnc o |ermemecacmee]oeaiaiiiaane..
Lake Hayes, Marghall, Tex __ .- 12 """777 """ """ """~ . _.
City Reservoir and Tyler Lake, Fort Worth, Tex..........|ccccee.o.o.. . .
Utah Figh Commission, Murray, Utah ................_..... - [ PO
Beaver Pond, Proctor, Vi ............ . .. 2
Colvin Run, Vienna, Va .... JOU, IR P .

Mill Creek, Blacksburg, Va -7 27111111 RN L 1
Elk Creok,Crockett, Va . ... ooieeciiiae e e e R - 1
Private Pond,Crockett, Va . ..... ..o .
Stuffles Run and Pond, Crockett, Va . O
Fish Pond,El1erson, VB .. e cie oot miiie i caiiiecaaees ..
Fish Pond, Granite, Va...... JOUTRN S
Middle River, Staunton, Va.
Bouth Fork Holston River, M.
fish Pond, Marion, Va.....
Staley Creek, Marion, Va .
North Fork Holston River
Robinson Pond, Saltville, Va
Fish Pond, Howardsville, Va.
Spring Brook, Delaplane, Va. .. .. .
Elk Creek and Pond, Natural Bridge, V& ..o, <oveeoeooos|cmeann vaenns
Abraham Creek, Winchester, Va_...._...............

Redbud Creek, Winchester, Va ....

S rlngBrook,Winchester,’Va............... —— .
Big Crab Orchard Creek, Crab Orchard, Va ................ I
Laurel Creek,Bland, Va ... ..o o oioiiie caoiii

Little River, f’lains, Va.

Fish Pond, Amelia, Va .. R
Private pond,Fred, Va....._._..... ... ... ... N P
Mountain stream, Crai Ville, VB ..o iiie cn e iicc i ceae e
Spring Brook, Boyce, Va. ...t ciiiimieeieeeeeean e
Ss)ri%g Pond, Dublin, V& . coeceieeicccceeee e - e
Big alkerCreek,Dublin,Va. RGN PR
Page Spring, Boyce, Va _........... P eee

Reed Creek, near Wytheville, Va

. Tate Run, Wytheville, Va.

Peak Cresk, Pulaski, Va...

Little Walker Creek, Pulaski,

Little River and Laurel Creek, Pualask

Max Creek, Pulagki, Va

%rigple Creek, Beverly Furnac
n

g88

W= =

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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or Creek, Roanoke, Va, ..
Glade Creek, Roanoke, Va ...
Mason Creek, Roanoke, Va_ .. ...oc.oooiiinaoi.

Upper Lick ftun, Roanoke, Va. IO,
Roanoke River, Roanoke, Va .. P,
Wolfe Creek, Abingdon, Va .. - 1 1 11101000 ..
Fish Pond,Etter, Va ... coieeconemieaiismaiinanasannaaaan
North and South Forks, Clinch River, Burkes Garden, Va.
Clear Fork Creek, Burkes Garden,Va «....c....cc.coooao.... S P
Meadow Creek, Emory, Va. ...ccceeieeeeanaano . 3000 |ooeoneanna..
Applicants in Virginia, ..co._...o....._... ORI . 850
Rattlesnake Run, Shepherdstown, W. Va ... 500
Keyer Run, Rowlesburg, W.Va ._.._.. ... 500
Meadow Brook, Romney. W.Va ._..... ... . 500
Rockwell Run,Orleans Roads, W.Va............ TN 600
l%;)rln Brook, Martinsbur W.Va _...... N S B R, 500
sh Pond, Charles Town, W.Va..... 500
500

DTAT 200 20 28 20 DS DO L0 T 10 Jmd 35 i O pemb-

g882882888888

Buckhannon River. Hall, W.Va ... 3,
J.B.Johnson, Morgantown, W. Va.....co.oceevo o] 1,000 {aeiinncieooi o
Bear Lake, Minocqua, Wis . 2,000
Beef River, Augusta, Wis. . 1,000
Bridge Creek, Augusta, Wis . 1,000
Horse Creek, Augusta, Wis .. 400
Middle Inlet to Lake N%ueboy Athels [ 1,994
Reefer Creek,Orlenta, Wis .. .. ..._....... 5,000 | ooeen ot
‘Walter Bailey, Malvern Wells, England. . 26,000 |.coiee i e,
Moreton Frewen, Innishannon,Ireland ............cc....... ; 20,000 .o,
TTOBA - - o - e mmeme oot et e e e | 415,880 27,718 348,727

Blf‘zck-n%ttcdlltr]?ut:p col
one Pine Lakes, Fort Colling, Colo. ....eecneeceeeesnsecer-locconsascacnlomcsscomasanes

Trout Lake, Fort Collins, Colo..... i %’%
Surfuce Creek, Cedar Edge, Colo .. . 20, 000
Lakes and streams, Cascade, Colo . 20,000
Eagle River, Berrys Ranch, Colo .. 6. 000
Sweetwater Lake, Gypsum, Colo .. 25,000
Gypsum Creoktlmsum, Colo. .. 15, 000
illow Creek, ville, Colo ... 17,000
Rock Creak, Leadville, Colo. ..... 16, 000
Arkansas River, Leadville, Colo . ... .. oo il . 16, 000
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Details of distribution—Continued,
' o Fryand | Adults
Species and disposition. Eggs. finger- and
lings. yearlings.

Black-spotted trout—Continued.
Halfmoon Creek, near Leadville,Colo. ...ccoceuemaeeenaanaas
Fryingpan Creek, between Norrie and Basalt, Colo.........
Ivanhoe Lake,Ivanhoe, Colo. .o.c . oincmiaeiaacocon iictvannns
Trout Lake, Soda 8prings, Colo. ..occeioimiiccaaaiiieaannn
Crystal River, Carbondale,Colo ... .. .. o .cciieuorunnnnn
South Platte River, Hartsell and Idiewild, Colo.... .......
North Fork of South Platte River, between Buffalo and
Grant,Colo . ..oeovern iciiee e aiiie et eonneaaanan
Public Lake, Idaho Springs,Colo c.cccveocoiiniiaeaannaacn
St. Vrain River and tributaries, Lyons,Colo................
West Fork of North 8t. Vrain River,Lyons, Colo «e.n......
Middle Fark of St. Vrain River,Lyons,Colo...... .........
Cabin Creek, Liyons, Colo....ccccoivieimaioiaiiiiiiicnanns
Fox Creeék, Liyons, Colo.....con i ime i aiiiiiiaaaes
Rock Creek, \zons, Colo.............
Gooso Creek, Wagonwheel Gap. Colo.
Los Pinos Croeek, Osler, Colo ....
8now Mass Lake, Aspen, Colo.
Gunnison River, Elk Creek, Col
Cimarron River, Cimarron, Colo..
South Boulder Creek, Central City,
Poncho and Marshall creeks, between
TO88,C0I0 «.iiee e i at i sttt ciciaeanie s cmeirecvessaaann
Dallas Creek, Dolores and Mancos rivers, between Ridg-
way and Durango, Coloa..c.e it vmmaicioiieenniennencan.
ime Creek, Thomasyville, Colo
Brush Creek, Eailo. 075 L
Grizzly Creek, Glenwood Springs, Colo.
%l)rin Lake, Aspen, Colo.........cecnu.n.
esa Creek Lakes, Coto axi, Colo
Maize Lake, Halley, Idaho............
Cottonwood Spring, Blackfoot, Idaho..
Trout Lake, Granite, Idaho .........
Portneut River, Pebble, Idaho. ..
Henrfvs Lake, Henrys Lake, Idaho.
Applicant at henrys Lakeo, Idaho..
George W. Rea, Rea, Idaho
R. A, Osborne, Rea, Tdeho..
Charles J. Trude fiea.. Idah
Thomas Turton, Kilgore, Ida.
Sorren Nelson, kilgore Idaho .
Yellowstone River. Livlngston, Mont..
Bear Creek, Whitlash, Mont..._......
Big Spring Creok, Lewiston, Mont.................
Waterdog Lake, Sweetgrass, Mont ..
Trout Pond, Poplar, MONt .. ..eeoeivmirmnaicennnannes
Bixteen-Mile Creek, Lombard, Mont____._.__........
Little Blackfoot River, Elliston, Mont ..............___
%pring Pond, Harlow, Mont
rout Lake, Fridley, Mont ............ .covciaarannann..
Cottonwood lake and stream, Martinsdaie, Mont ...
Little Casino Creek, Lewiston, Mont...................
Walter Creek, Pony, MODt. . cc.cevereee cvremraeaccannn..
Smith River, Great Falls, Mont’ ST
Bun River, Great Falls, Mont .. ...-..... .. 12000
Hound Creek, Great Falls, Mont . emeeenas
heep Creek, Great Falls, Mont....._ .
Nez Perces Creek, Woodvilte, Mont....... .00 .10
Dearborn Creek, (frafilg. MONG .. emee e el
ickly Pear Creek, Helena, Mont....... ..
e Five, Belton, Mont ............ .
Vincent Lake, Anaconda, Mont ...
FOttonwoocl Creok, Bozeman, Mon
ish Pond, Bozeman, Mont ...
Il:ﬂddle Creek, Bozeman, Mont
Eymnn Creek, Bozeman, Mont
Tast Gallatia lRiver,Bozeman, Mon
B""“t Lake, Bozeman, Mont...... ......
s”dger Creels, Gallatin Count .
Bz%geog;:iké%ﬁlggncCounty. ont weevero....
8 sounty,Mont.............
Fish Pond, W hitenatl Mope Lo oo 10700

© der, Bernice

Roosevelt Lalre, Silve{'i)no%mﬁéi:},’ L

Spring Creek. Drummond, Mont -

Crater Lake, Dillon, Mont,. ...

’ll"x;{vate Lake, Balesville, Mont._.. . 117771770
butaries of Missoula River, Bonner, Mont.-....

—

-
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000
15,000
10,000

5,000
5,000
20,000
10,000
6,000
10, 000
25,000
5,000
5,000
5,000
6,000
5,000
5,000
5,000
12,500
12,600
10,000
10, 000
10,000
5,000
10,000
80, 000
15, 000
10,000
80, 000
15,000
15,000
10,000
10,000
10,000
5,000
5,000
6,000
5,000
5,000
5,000
20, 000
4,800
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Details of distribution—Continued.

, . «Fryand Adults
\ Specles and disposition. Eggs. finger- and
i . lings. yearlings.
Black-spotted trout—Continued.
Duck Creek, Lakeview, Mont . ... . oo ciiiiaifemreaneeed 5,000 ).
fish Creek, Elmore, 8. Dak . 2,000
sh pond, Spearfish, 8. Dak. ... ...ocicuaeaaoo. 71
Utah Fish Commission, Murray, Utah ........ccccceeeaaeeee| 20,000 [ooo oo i jemiie i,
Bigelow Creek, Spokane, Wash ..........cco-....... 5,000
Little 8pokane River, Spokane, Wash___........_. 5,000
S8pring Creek, Spokane. Wash ... ... cccoceccnneren 10,000
nester Lake, Milan, Wash .....c...ocoeeceane.n. 10,000
Pend de Oreille River, Newport, Wash _.... 88,600
Fish pond, Wilbur, Wash . ..........._....... . 1,000
‘Wyoming Fisb Commission, Laremie, Wyo.__............. e ceeaee
Ao OISR 1,736,871
Brook trout: -
North Fork Cache la Poudre River, Tie Siding, Colo.......|... RER P 5, 000
Squaw Lake, Canyon City, Colo . .c.oou o ioin it oo eceeee] e e 1,000
Pond and stream, Cotopaxi, Colo BN AU 10,000
Trout Lake, Twinlakes,Colo. ... oo e 6,000
Beaver Lakes, Dillon, Colo . .o .ooeiuoemom oo cnaaccciceinan ioenfomme e e e 5, 000
North Fork of 8t. Vrain River,Lyons,Colo.. ... ccooemommiiil oo e 20, 000

8outh Fork of St. Vrain River, Lyons, Col
8t. Vrain River, Lyons,Colo...........
Freeman Creek, Estabrook, Colo ..
Van Place Lake, Cimarron, Colo. ...
Bi% Cimarron River, Cimarron,Colo....
Little Cimarron River, Cimarron, Colo..
Crystal River,Carbondale.Colo....._...
Jarvis Creek and ponds, Montrose, Colo
Pelton Lake, Montrose, Colo.............
8pring, Creels, Montrose, Colo. .. - veevemeuannn-
orth Fork of South Platte River, gassells Colo

,L0lo ...

1i1F
Chaseville, Colo. -
8laghts, Colo -...
Shawnee, Colo .
Buffalo, Colo....
Pinegrove, Colo. .

ows, Colo .

North Fork of South Platte River and Geneva Creek,
rant, Colo. ... i ceecctemcrrn e,
South Platte River, Muldoon, Colo.
Deer Creek, Bailey, Colo ..........
Elk Creek, Pine ove,Colo....
Kenosha Creek, Webster, Colo
Beaver Creek, Webster, bolo..-.
Jefferson Creek, Jefferson, Colo..
8pring Lake,Jefferson.Colo........

orth Fork of Geneva Creek, Cassells, COIO - ..o ouveeromsonomscoeinil.

Beeler Creek,Chaseville,Colo. ... .ccoooiimiiiiai....

Brandy Creek, Chaseville,Colo. .. e .

Lake Haasell, Idaho 8prings, Colo . ...ocoooooivanceannn. ..

Clear Creek, Tdaho Springs, Colo_ .. ..oomirimrnreaans o] ecma e 1.

Chicago Creek, Idaho Springs, Colo..
8t. Mary Lake, Idaho 8prings, Colo..
Loch Lomond, Idaho Springs, Colo -
Rock Creek, Cycle Park, Colo ......
Chinn Lake and Mill Creek, Dumo
Naylor Lake, Georgetown, Colo.
Grand Lake, Georgetown, Colo
Clear Creek, Georgetown. Colo
Buffalo Creek, Buffalo, Colo. ...
Wigwam Creek, Buﬂaio. Colo..
Bear Creek, Morrison, Colo.....
Blue Creek and tributaries, Basalt, Colo ..
Cold Springs Pond, Basalt, Colo -..... ..-..
%?J:{.Sf:.?l.‘fg:d' GucnnisonéColo -----------------------
aver
%ghcﬁeﬁk. 8 reek, Gunnison, Colo
ake, Dirango, Col,

Boulder, Mammott’ and

moth Lake, BIackhawk, Colo. ... ... ..owromeoeeomrre
Lake Lenore, Ouray. Colo.._....oo ol 11T :

@ Kvergreen Lake, Lead 1

Reservolr, Victor, Colo ville, Colo

ggssss

-
=000 000

[

=

Eeses

seses
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Details of distribution—Continued,

Species and disposition. Eggs.

yearlings.

Brook trout—Continued.
Woods Lake, Thomasville, Colo
Gardner Lake, Fort Collins, Col
S8outh Arkansas River, Salida, Col
8pring Pond, Denver, Colo......
Trout Pond, Lovela.ué,Col cans .-
Buckhorn Creek, Lioveland,Colo -.............. ... . ... .._.....
Fremont Lnke,dlimax Colo...... R P
Blue River, Breckenridge, Colo [ P
Price Creek, Shawnee, 2 PR P
Tributaries of East River, Crested Butte,Colo .............l.....o.....
Qoose Creek. Wagonwheei [€2:5 T 610 L YN AP
Fryingpan River, 8ellar, Colo........ N [
Aspetuck River,Reading,Conn........ ... ... .o .ill.cieio.
Baugatuck River, Reading,Conn ........ . .. .. . iceiiecenaaon
Norwalk River, South Wilton,Conn ... ... .. ... . leciicaaeom.
Brambletye Brook, Chester,Conn.................. e .
Trout Brook and Pond, Manchester, Conn ..... BN P
Applicants in Conneocticut. . . .cvoooiio i i eieeaaaas
E.@. Shortlidge, Wilmington,Del ........ ... ... feaeeeo. R
Cottonwood Spring, Genesee, Idaho.. .. ........c ... .. |.oo..
Fish Pond, Genesee, [daho ....._ ... . . . ... ....dece-.
Halverson Pond, Moscow, Idaho ....... ORI S
Maize Lake, Halley, Idaho..._..........
Sweetwater Creek, Lewiston, Idaho..._.....
Bull Run and Patrick Creek, kendrlck, dah
Potlatch Creek, Kendrick, Idaho ........
Portneuf River, Pebble, Idaho.....
Fish Pond, Mindoka, Idaho.........
S8wank Creek, North Manchester, Ind.
Pinhook Pond, South Bend, Ind..........
S8pring Pond, COrawfordsville, Ind. ... 1101
Baldwln and Bigalk brooks, Cresco, Iowa -
8teel Branch, Edgewood, Iowa.............
Si)ring QOreek, Osage, Jowa _...._..._....._.
Bloody Run, North McGregor, Jowa.......
Mill Creek, Bellevue, Iowa .............
Spring Branch, Manchester, Iowa._....
Maquoketa River, Manchester, Iowa.
McIntyre Springs, McIntyre, Iowa ..
Kane Creek, Decorsh,Iowa._.........
Spring Brook, Decorah, Jowa.......
Village Creek, Lansing, Towa.
Bacon Creek, Lansing, Yowa. .
Clear Creek, Lansing, Iowa.
Pennamaquan Lake, Eastpor
Brewer Pond, Brewer, Me . .
Harrington River, Cherryfle
Sandy Brook, Unity,Me .....
Herd Pond, Norcross, Me ...
Becond Herd Pond, Norcross, Me
Firat Debsconeag I’mke, Noroross, Me.
Blunt Pond, Ellsworth, Me .......... .
Datton Pond,EllswordJ,Me. .
Moosehead Lake, Greenville, Me . ... .
Upper Wilson Pond, Greenville,Me......_.........__.._ ... . .
Ss)rlng Lake, Philllps. Me ... ... oL . R
:E[; t

tle Jim Fond, Phillips, Me ... _........._.......o......... - R
andy River, Phillips, Me_. ... ... ... . .

Long Pond, Phillips, Me..... R
Pushaw Laﬁxe, Bradiey, Me....... ..
Clearwater Pond, Farmington, Me. - «....c.wceeeoooe.sonnons .
earwater and Varnum Ponds. Farmington, Me .......... - .
Blﬂke Angsagunticook, Canton, Mo . ....coeviectciiiaia.. .
8 tB and Little Bear Ponds, Canton, Me._.ccccoovnenierann... .

S Jeorge Lake, Thorndlke, Me. ...................C. L0 .
OE:tbnth ay La'ke, Danville, MO ..o cee ciiiaiiae -
er Ponds, BIngham, Me . ...ecceceecacmaccoeacmaeaeac nn. .

el Dot Yok L i
coroms 85555885883

8§g223c88838583ss8

9, 800
000
, 000
12, 000
8,000
5,000
5,000 |.
10, 000
15, 000
10,000
6, 000
5,000
5,000
30, 000
25, 000
5,000
6,000
5,000 |.
10,000
6,000
5,000
6,000
6,000
5,000
5,000
5,000
6,000
15,000
5,000
5,000
5,000
5,000
6,000
3,000
5,000
5,000
10,000
10,000
5,000
5,000 |
5,000 |.
30,000
5,000
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Details of distribution—Continued.

| Species and disposition.

Fry and
finger-
lings.

Brook trout—Continued.
Russell Pond, Houlton, Me. . ... .. oc.cccaiicenciimeanannans
Sebago Lake,Sebago, Me ... ... .c..ccviiraiiiccnnariainne-s

Great Pond, Belgrade, Mo .. .....ccciieimiinemaccaccaacancas -

Little Sebago Lake, Gray, Me . .-
Jordan Pond, Eden, Me. . .cucmceecioiiiiniaio it caaeaaes
‘Williame Pond, Orrington, Me. -

Donnell Pond, Franklin, Me .
Alton Pond, Alton,Me .....
Green Lake,Otis,Me _.......
Grand Lake Stream, Washin
Browning Dam, Oakland, Md
Fishing Creek i“rederick, Md
Applicants in Maryland .....
Lebine Brook, Dunstable, Mass
Fletcher Brook Dunstabie. Mass_..........
Bash Bish Brook, Mount Washington, Mass. .
8ilver Slgrlng Newburyport, Mass._ ... ... ..coeeemiiiaai.n
Spring ond,Newburyport,Mass............
Lake Chaubuna&ungammx , Webster, Mass ................
Headwaters of Westfield River, Williamsburg, Mass ......
North Branch, Springfleld, Mass
Trout Brook, Everett,Mass.......
Trout Brook, Fall River, Mass. ..
Tatunck Brook, Worcester, Mass. ....c..coccveeeuecnanannans
Massachusetts Fish Commfasion, Worcester, Mass .........
Hadley, Mass ...cc..-..--
Centennial Mill Creek, Dailey, Mich............
Shaw Creek, Dailey, Mich. .. .........
Harriman Creek, Schooleraft, Mich
Wells Creek, Schoolcraft, Mich.
Trout Pond, Farmington, Mich
Buckhorn Creek, Hol E{' Mich
Head Thread River, Holly, Mi
Hill Creek, Sidnaw, Mich -
Paint Creek, Ypsilanti, Mich..
Boardman River, Traverse City, Mich .
Boardman River, Mayfleld, Mich . ......_._.... ... ........
Tributaries of Boardman ﬁiver, South Boardman, Mich...
alkaska, Mich .._........
Brush Creek, Hillman, Mich ._... e rceaecceaserccecaaaccnanas
Townline Creek, Harrison, D 6 T0) + P
Asylum Creek, Kalamazoo, Mich
8 riu&Brook alamazoo, Wich . CCooIITIoiIIIIIIUT
Black River, 'f‘ower, Mich ..o ceciccaace et
Miller Creek.Onnwn.X D § 103 < A
Wolf Creek, Alpena, fich. . LI
Thurston Brook, Oxford, Mich . _..ocmmencccnieeacanee
8pring Brook, Oxford, Mich. ..o . LIl
ributary of Flint River, Oxford, Mich. . .... .............
Parret Brook,Oxford, Mich . ccuie e miiie il
Trout streams in Iosco Connty,near East Tawas, Mich...
Tributaries of Maple River, Pelleston, Mich...............
Au Sable River, Grayling, Mich
Tobacco River and branches,Clare, Mich. __....__.__..
Coldwater Creek and Chippewa River, Farwell, Mich
Comstock Creek and Chig)x;)ewn River, Evart, Mich .
Little Manistee and An Sable rivers, Baldwin, Mich
Little Manistee River, Canfield, Mich ..
- Cannon Creek, Ragid City, Mich.
gpencer Creek, Alden, M. ch..
edar Creek, Bellaire, Mich...
Sfcamore Creek, Lansing, Mich . covnrcmnivociriocieenanne.
Pine River, Lincoln, Mich ... . ..oooiiooimaomins ccneiannat
Bradley and Brooks creeks, Mankato, Minn .
Cross River, Gunflint, Minn ........... .__..._.
gmie‘f’t:ﬁd f{éver ngvllland, %Ifiiun -
ey Cree ellogg, Minn .
Gill Lake, Dulath, Minn oo oo
Spring Brook, Northfield, Minn
A.Lauath, Fanning, MO «.coueeene......
Cherry Creek, Madison County, Mont..
Short Creek, l{’ivemile, Mont..........
Bixteen Mile Creek, Lombard, Mont..
R A
reek, 1 t.
Lobo Creok, Bigels. meng o8t -
Trout Pond, Lewiston, Mont .
Penacook Lake, Concord, N. H
Bear, Dolfe, and Tannery brooks, Concord, N. H

gmmamwaa\aga\
; Bggegssss8ss
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Details of distribution—Continued.

Fry and Adults
S8pecies and disposition. Eggs. finger- and
lings. yearlings.
Brook trout—Continued. i
Lake Tarleton, Pike Station, N.H ... it eiiii i i caeann L 2,000

Sucker Lake, Franklin, N H......
Leighton Brook, Harrisville N.H . ...

Fish Pond, Rockingham Junction, N.H

Chaseo Brook, Hudson, N.H .........._
Brickyard Brook, Hudson, N. H..
Spring Lake, Percy, N.H .__._.._
Trout Brooks, Hampstead, N. H .
Fish Pond, Wentworth, N.H ..
Trout Brook, Hollis, N.H._...._....

Gilford and Farrar brooks, New Ha-n'\-p's;hire R

Milford Brooks, Milford N.H.........
Ceesar Brook, Milford, N. H._._.
Fish Pond, Lisbon, N.H_____.._..
Sunapee Lake, Newbury, N. H
Trout Brook, Nashua,

Chase and Brickyard brooks, Nashua, N. H.

Trout Brook, Brookland, N. ...
Wildmeadew Brooks, Grafton, N.H ._
Trout Brooks, Exeter, N.H............
Christine Lake, Groveton, N.H . ......

Brooks in Cheshire County, Keene, N.H....
Meadow Brook and other streams, Warner, N. H
Indian River and Hains Brook. Cansan,N.H_..
Emerson Brook, Westrindge. N. H..._........
Hutchinson Brook, Wilton, N.H ................
Streams in Hillsboro County, Brookline, N.H..
ebrook, N.
Laconia,N.H ..

Trout Brook, Peterboro, N.H ...._....
New Hampshire IMish Commission, Col

A. M. Bigelow,Bevans, N..J ............
Canisteo River, Hornellsville, N. Y. .
Fish Pond, Amityville, Long Island,
Croton River, Patterson, N.Y ____...__
Ragged Lake,Owls Head, N.Y ........
Twitchell Creek, Beaver River, N.Y_.
Carpenter Brook, Halfway,N.Y _.._..
Silver Lake, Big Moose, N. Y
Fish Pond, Moira, N.Y . .........__..._.
Tributaries of Oriskany Creek, Water
Long Pond, Pleasant Lake, N.Y..__. ..
Mud Pond, Pleasant J.ake, N.¥.._.__..

Lily Pond, Pleasant Lake, N. Y ... ....coo.o.ooil..

Montfredy Brook,Syracuse, N.Y .....

Handsome Brook,Sherburne, N. Y. ........... .. ... ...,
Rum Brook, Hartadale, N. Y. . ..ccoooei ool

Hiepfel Lake, Brinckerhoff, N. Y_.
Wiscoy Creek,Bliss, N.Y ._..._._
Wynantskill Creek, Troy,N.Y..
Loon Lake, Beaver River,N.Y
Owego Creek, Owego, N. Y ._........
Lake Massawepei, Childwold,N.Y .. ..
Trout streams near Watertown, N. Y
Trout Lake, Babylon, N.Y...... ......
New York Aquarium, Battery Park, N
East Fork Pigeon River, Canton, N.C.
ad River, Bellefontaine, Ohio ...
Spring Brook, Massillon, Ohio ...

Ss)ring Lake, Bellefontaine, Ohio ....... LIl

Little Miami River, Springfleld, Ohio .
Spring Branches, Troy,Ohio...........
’%rout Pond, West Liberty, Ohio
Neal Creek, Hood River,Oreg...... ..

ributaries of Willamette River, Salem,Oreg ...........

Cox Creek, Alban
. Y,Oreg........ ......
xb‘!icElhattan Creek, McElhattan, Pa .
andspring Run, Ashland, Pa.... ..
B t\ erdam Run, Hooversville, Pa.
Bg. tlesnake Run, Wetham,Pa.....
ach Haven Creek, Pl mouth, Pa
Pike Creek, P] ymouth,Pa.........
Bhickshinney Creek. Berwiczk, Pa.
Lockard Dam, Berwick, Pa ..
Bowman Run, Berwick Pa .
Piney Creek, Altoona, Pa...
Clover Creek, Altoonsa, Pa ..
Eﬁ]{{d }I{!u&.}Lngsl}:ur z, Pa.._._.
o Kettle Creek, Carters Cum,
Lick Run. Milllall, Pa ...?l.‘.‘.(:.ﬂ.mp' Pa
Potter Craek, Martinsburg, Pa ...

ville, N. ¥ 1000
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Details of distribution—Continued.

Species and disposition.

AND FISHERIES.

. Fryand
Eggs. finger-
lings.

Adults
and
yearlinga.

Brook trout—Continued.
*Clover Creek, Martinsburg, P:
Spring Creek, Bellefoute, Pa
Logan Branch, Bellefonte, P:
Spring Run, McElhattan, P:
arveys Lake, Nanticoke, P:
Sandy Run, Fort Washington
. Buckhill Creek, Cresco, Pa
Mill Creek, Ligonier, Pa.
Beech Creek, Snowshoe,
Rock Run, Snowshoe, Pa. .
Conrad Creek, Bernville, P;
Tub Mill Creek, New Florence.
Freoman Creek, Hamburg, Pa.
Bernhardt Reservoir. Reading. Pa
Little Cacorsing Creek, Wernersvil
Trout Poud, Bryn Mawr, Pa ...
Julius E. Brooks, Allegheny, Pa
Applicants in Pennsylvania. ...
Tarkiln Brook, Woonsocket, R. I
Piggery Brook, Woonsocket, R.
South Fork of Little Rapid Creek, Roc
Spearfish Creek, Spearfish, S. Dak ... ..
Maurice, S. Dak ....._.
West Fork of 8pearfish (‘reek, Elmore, 8.
East Fork of Spearfish Creek. Elinore, S. Dak .
Grant Lake, Spearfish, S. Dak ... ............
Jelbert Lake, Spearfish, S. Dak . .
Crow Creek, Spearfish, 8. Dak ...... ...
Branch of Jim Creek, Piedmont, 8. Dak _
Little Elk Creek, Piedmont, S. Dak......
Box Elder Creek, Nasby, 8. Dak .......
Englewood, 5. Dak. .
Piedmont, S. Dak...
Nemo, 8. Dak _......
Squaw Creek, Custer, 5. Dak ........._
Spring Lake, Hill City.S. Dak .......
Spring Creek, Hill City, S. Dak . _....
Horse Creek. Hill City, 8. Dak ......._...
Bruce Creek, Rapid City,S.Dak......
Deer Lake, Rapid City,S.Dak....._._
Canyon Lake, Rapid City,S.Dak .._..
Lonetree Lake, Rapid City,S.Dak .......
Sportsmen Lake, Ragid City,8.Dak .......
Ragid Creek, Rapid City,.S. Dak._...._.......
Fish Ponds, Rapid City,8.Dak.............. ...
Whitewood Valley Lake, Whitewond, S. Duk. .
Fish Pond, Deadwood.S.Dak . ..................
Rapid Creek, Mystic.S.Dak ..........
Trout Luke, Mystic,S.Dak -.........cccoeeeoee
American Creek, Chamberiain,8.Dak......_..
Fall Rivor, Bot Springs,S.Dak_........_......_
Borus Jim Creek, Blackhawk,S.Dak...........
sSplitrock Creek, Corson,S. Dak............._...
Artificial Lake, Sturgis, 5. Dak... JUU
Bilver Creek, Sturgis,S.Dak....._..
Lower Falsebottom Creek, St. Onge,
Pearl Creek, Huron,S. Dak ...... ......
Hzekicl Creek, Wilmnt. 8. Dak. .
Spring Brook, Wilhmot, 8. Dak . .
Applicants in 8outh Dakoka . ...... . ....... ... ... ..
Upper Doe River and tributaries, Roan Mountain, Toun ..
Utah Fish Commission, Murruy, Utah .. ... ..
Mouut Sterling Brook, Johuson, Vt . ... ...oc.ooo.oooaa. ...
Long Pond, Westmore, VL _.... ... _.......
Schoolhouse Brook, Lunenburg, Vb .. ... ooociiaoeonn
Caspian Lake, Greensboro, Vt .. .. .
Little Leach Pond, Averill, Vt ... .. .. .. . ... . ...
Lyford Pond, Walden, Vt....
Lake Manufield, Stowe, Vt . ..
tish Pond, West Hartford, Vt.
Spring Brooks, Mendon, Vt... ... ..
Tributary to East Creek. Mendon, Vi .
North Comfret Brook, North Comfret, Vt.
Houso of Correction Pond, Rutland, Vt..
Shrewsbury Pond, Cuttingaville, V't ..
Lake Ansel, Bethel, Vt._...........
Martin Brook, Rochester, Vt ....
Shrewsbury Bond, Shrewsbury, VE ...
Vermont Fish Commission, Roxbury, Vt .
Standing Pond, Sharon, Vt

-
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Details of distribution—Continued.

8pecies and disposition.

Eggs.

Brook trout—Continued.
Frog Pond and tributaries, Waterford, Vt
Hilltop Pond, Waterford, Vt )
Duck Pond, Waterford, Vt....
Tributary of Connecticut River, Waterford
Ayers Brook and tributaries, Randolph, Vt
Hatch Pond and Brook, Randolph, Vt. ...
Trout Brook, Plymouth, Vt ...... ... .. ..
Caledoniz Club Trout Pond, St.Johnsbury, Vt .....
Tributarles of Passumpsic River, 8t. Johnsbury, Vt .

Hatchery Brook, St. Johnsbury Voo e R

Glos Hollow Brogk and tributurles, near St. Johnsbury, Vt.
Lake Mansfield, Waterbury, V... .coocn oo iieiiiieaanes
Wolls River Fish and Game Club Pound, Wells River, Vt...
Water Andrick Brook,Barnet, Vt. ... .........o......c.i
Lake Mitchell, West Norwich, Vt ..
Fish Lake, Mclndoe, Vb . ..o i iiiiaiiiis ivens venn
Ward%n, Lake Factory and Laramore brooks, East Bar-
B VU= 70 A S
Darling Pond, Groton,Vt ......_......
Small Pond, Brandon, Vt. .........
Jewell Brook, Ludlow,Vt.........
‘Washburn Brook, Maidstone, Vt.
Sandborn Pond, West Burke, Vt.._.....
Tributaries to Center Pond, West Burk:
Fish Pond, East Concord, Vt......._.
Trout Brook, North Danville, V
Trout Brook, Sutton, Vt..__... ...
Line Brook, Kirby, V6. _.........
Mill Creek, Blacksburg, Va...........
Worman River, Charlottesville, Va..
Alum $prings Run, Goshen, Va. ...
Redbud Creek, Winchester, Va...
Laurel Creak, Bland, Va........_...
Thornton River, Luray.Va.........
Thompson Creek, Millboro. Va... .
Tate Run, Wytheville,Va.........
Fern Lake, Seattle, Wush.......__
Mill Pond, Seattle, Wush _...._...
Bigelow Creek, Spokane, Wash...... .
Little Spokane River, Spokane, Wash.
Fish Lake, Ellonsburg, Wash__.......
Touchet Pond, Dayton, Wash. ..
Connowai Creek, Wilbur, Wash
Fish Pond, Marshall, Wash ..
Fish Pond, Winlock, Wash ...
ountain and Cascade lakes, N
D. Marcot, Spokane, Wash. ...

Stream and Pond, Rowlesburg, W.Va. .. . ..cociiann. .

Houstin Run, Centralin, W. Va_ ...
F. A. Degler, Cheatbridge, W.Va

Nordman Creek, Hortonia, Wis. ... ORI IR

ine and other creeks, Hixton, Wis_.......o.......o......|..
T Grass and Thompson crecks, Augusta, Wis .._...... .
Muskrat Creek, AUGUStR, WiB. .. . covere amemenansnoananns R
orse Creek, Augusta, Wis. . . .ouwovoeroceemeccireeees canens .

Otter Croek, Augusta, Wia.._..... .. ..o .. ... 00000

efer Creek, Orlenta, Wis .. ... ... ..o ... ... ... ... -

Fish Pond, Benlal, WYO0. ... . cowoomrrn e oo .
ver Lake, Waaton County, Wyo0. ...coeeeercaneacnceannn
Beaver Creek, Eothen, N A .
South Fork of Redwater Crock, Beulah, Wyo.... ... .10
sh Lake, Beulah, Wyo. e eree e i e eeaaee

8and Creek, Crook County, Wyo-

Redwater Craek, FArrall, Wy0 ... . ooooe oo ooeoes oo s .

0
illow and Glen creeks. Yeﬂowsmne Park, Wyo.
yYoming Fish Commission, Wolf, Wyo ... ..

H. G. Parlett, Tokyo, Japa,nASheﬂd“n‘ Wyo

Lt;’ke btﬁout:
ublic Lake, Idaho &
Trout Lake, Sellar, &%ngig?lf ---------------------------
Yle Lake, lvanhoe, Colo . -. =
Ra.ke Ivanhoe, Ivanhoe, Colo
g é)cnl; Creek, near Zoologlecal Park,D.C ..
B arggslgnl]xe, Siutkh Nnd. Ind ...
oneag Lake,
S8econd Debsconeag Lake, I%%%?:Qs?iﬁé i}

NN &

g2
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Details of distribution—Continued.

Fry and Adults
Specles and disposition. Eggs. finger- and
lings. yearlings.

Lake trout—Continuned.
Morrison Pond, Dedham, Me ... ... .coooiiaeil.
Phillips Lake, Dedham, Me...._. c-
Green Lake, Dedham. Me........
Tunk Pond, Franklin,Me..____......
Maine Fish Commission, Enfleld, Me
Harris Pond, Lawrence . Mass . ......
Lake Huron, Alpens, Mich............
8 miles off Alpena, Mich.
8& Sugar Island, Mich

Lake Superior, Long Point, Mich.
Todd, Harbor, Mich

Fish Island, Mich..._..

Tobius Harbor, Mich.

Rock Harbor, Mich._....

‘Washington Harbor, Mich .

Off Eagle Harbor,Mich _......_............

Off mouth of Firesteel River, Mich .......

Ontonagon, Mich .. ... ...l ool

Off Keistone. Mich._....

8t. Marys River, Sault Ste. Marie, Mich .
Straits of Mackinac, Mackinaw, Micb ... ..o
Clark, Loon, and Crooked lakes, Watersmeet, Mich__.......
Walnut Lake, North Farmington, Mich................__.
Lake Fumee,iron Mountain, Mich .....
Round Lake, Hanover,Mich............
Michigan Fish Commission, Sault Ste.
Paris, Mich

Lake Superior, Chicago Bay, Minn
Grand Marals, Min

Poplar River, Minn.

Beaver Bay, Minn ..

Duluth, Minn ...
Leech Lake, Walker, Minn . _..._ PO
Jowett Lake, Fergus Falls, Minn.........coccuiaaeaaa ... .
%poﬁord Lake, Westmoreland, N. H..._....._..............
ew Hampshire Fish Commission, Laconia, N. H.___......
Crystal Lake, Albany . N. Y . .. ..t iieeeae
Pleasant Lake, Pleasant Lake, N. Y __. .
Longfellow Lake, Pleasant Lake. N.
Lake Massawepel, Childwold, N. Y ....
Bnyder Lake, Troy, N.Y ..............
St. Lawrence River, Cape Vincent, N. Y..
Lake Ontario, off Grenadier Island, N. ¥
Dutchess Point, N. Y__....
Adirondack League Club, Fulton Chain, N. Y.
New York Fish Commission, Caledonia, N. Y
Utah Fish Commission. Murm&, Utah
Willoughb Lake, Westmore, Vt..
S8tone Pond, Glover, Vt ......
Caspian Lake, Greensboro, V
Lake Dunmore, Salisbury, V¢
Big Averill Pond, Averill, Vt ..
butaries of Center Pond, West Burke, Vt .
Vermont Fish Commission, Roxbury, Vt..... . 300,000 |eeveeemooneaa..
Steilacoom Lakes, Lakeview, Wash
American Lake, Lakeview, Wash.....
Gravelly Lake, Lakeviow, Wash .
Lake Superior, Bayfield, Wis _.... - .
Port Wing, Wis .......... e eirean
Wyoming Fish Commission, Wolf, Wy0.....coceeieecceeannn 100,000 |...covnoon....
Lake Superior, Rossput, Ontario, Canada . ...... ceeecceccaeclucrvrnanann- 360, 000

o]
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Scotch sea trout:
Fishing Creek, Frederick, Md .. ... .ueceeeecnceermeancencenns
Tehanto Club, Wanaumet, Mass ..
Lake George, Caldwell, N. Y

Graylin%'
Lake Tesemini, Rathdrum, Idaho ....... ........ . 3,600
Spring Brook, Manchester, Iowa ...ooveveenvanna.. - 8,000
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Details of distribution—Continued.

Fry and Adults
Species and disposition. Eggs. finger- and
lings. yearlings.

Gra ling—Continued.

Michigan Fish Commission, Paris, Mich....ceeemveeiiaanaacs
Petoskey, Mich R

Elk Creek, Madison (,ounty, Mont..coueeereiecmennannnn .
Diamond Brook, Colebrook, N. H.....- .. T 10000000
Tributaries of Willamette ftiver Salem,Oreg.....c.......
Bear and McKay creeks, Pendleton, Oreg herecccreeans
North Fork of Meacham Creek, Pendleton, Oreg. .....
Catharine Creek, Union,Oreg . ..c.ccocccecencomecicnnn.
Utah Fish Commission, urmy. Utah .
Casplan Lake, Greensboro, Vt................ ..
Beaver Pond, .lProctor 7 I .

White-fish: °
R.E.Follett, Chicago, Il ... ... it ciirancnnnas 640,000 | ... .._.......
Lake Michigan. Michigan City,Ind. ol e
Charlevoix, i .......
Mackinaw City, Mich. o] e
Lake Erie, Stony Point, Mich____._.___._ I PN
Lake Huron, off Starve lsiand Mich ... .. ..l it
Thunder Bay Island Mich ................ e meeaans
Sturgeon Point, Mic ) ARSI RS
North Point, near Alpena, Mieh ... .j... ...
Presque Isle, Mich ... ..o .iciiiiiriias]iaccconnnnnn
Scarecrow Island Mich ..l e |eeeeaaas
Near Detour, Mish ...... [P RO
Lake Erie, off Monroe Pler, Mioh ..........................
West Sister Inland, Mich. .--.-J110ZI1ITTIIITIIIITIIIN
Lake Superior, Fishermans Home, Mich. R, .
Isle Royale, Mich__.._._ ceeaee
Ontonagon,Mich . ..____.______..........
Near Whiteflsh Point, Mich ....
Near Tequanomon Island, Mich .
Lake 8t. Clair, Lake 8t. Clair, Mich
Lon Lake, near Aipena, Mich._ ..
arys River, near Sault Ste. M
Upper etroit ﬁiver, Detroit, Mich..
New Hampshire Fish Commission Laconta,
St. Lawrence River, near Cape Vincent, N.¥. ...
Lake Ontario, off Grenadier Island, N. Y. P
Now York Fish Commission, Caiedonia N.Y. U .
Lake Erie, 8tarve Island Reef, off Put in Bay. (0231 T SR
Niagara Reet, Put- in Bay,Ohio. ... ........ ... |ecceeooa.
‘West Sister Isiand Reef, f’ut in Bny, Ohio _...|.oliiiii
Green Island Reef, Put-in Bay,Ohio ............|. ... ...,
North Bass Island ‘Reef, Put- ( Bay,Ohio. .___..|. ... ...
Middle Bass Island Reef, Put-in Bay,Obhio..... e eeeen
Michaels Reef, Put-in Bay,Ohio. ...... ... .ccoii]ovmiaennnae
South Shore Reef Put-in Bay, Ohio . PR .
Rattlosnake Island Reet, PPut-in Bay,Olio ......|-—.ooooo..
Long Point Reef, off Kelly Island, hio.... ... |..olTl
Gull Island Reef, off Kelly Isiand [9) 55 s T S,
Port Clinton, OBEO. -« oo eee e eI
off Kelly Island, Ohio. . e ececccecmmaan N IO,
Maumee Bay, off Toledo, Ohio. I P
Pennsylvania Fish Commission, Erie, Pa
Harvey Lake, Harvey Lake, Pa.
American Lake, Lakaview. Wasl
Gravelly Lake, Lakeview Wash. .
.B.Johnson, Morg}mtown W.Va
Lake Superior, off Iron River, Wis_ ... ._...cooiiiiiiiifeaiianoana 2,400
Raspberry Ba ....................... 2, 400,
Wisconsin Fish Comminsion Madlson, Wis._._.._..._ .ol 10,000,000 §....eeoooo....
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Pike perch:
ClhoroRge PAhioaon, OO e s ada LT oo
ee Fis, - |
White River, ?degfo: .en ..... ? . .?.‘}.!.;'.....
itchell,Ind..............
Big Blue River, Cox?'don Junction, Ind
town,Ind ..............
Ohio River, Madison,Ind ...... ... ...
Brock and Pishing creeks, Salem Ind..
ake Calumet. Jasper, I Ind.
Bass Lake, Basslake, Ind .
Lake Caldwell, Claypool, Ind .
Tippecanos River, {‘einnmac, 1n¢

gEgssgsesass |3
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Details of distribution—Continued.

ry and Adults
Species and disposition. Eggs. nger- and
3 yearlings.

=
=]
ki

Pike perch—Continued.
Chain Lake,8outh Bend.Ind .......ccocomoiiinmiaeicacaoocn
Upper Iowa River, Chester, lowa PR
Lake Reba, Richmond, Ky . .oceeevoemm i ciecciicimennen R
Lake Ellarslie, Lexington, Ky - . ... coviiiiimmmriniannameens R
Fern Lake, Middlesboro, Ky ... .... PP
Potomac River, Sycamore Island, Md. ._.......o..oeciooii..
Dorothy ang Singletary ponds, Millbury, Mass. .. .........
Massachusetts Fish Cominission, Wilkinsonville, Mass. ...
Hadley, Mass . ........ ...
Big Lake,Gaylord, Mich ... ....ccooiiiiiaain.
Kalamazoo River, Allegan, Mich
Peach, Edwards,and C('raps lakes
Huron River, Ypsilanti, Mich
lark, Crooked, and Loon lake
Island Lake, Brighton, Mich .
Lake Erie,of Buy Point, Monr ch ...
Michigan Fish Commi slon, Detroit, Mich .
Wild Rice River, Twin Valley, Minn .... ...
Moose Lake, Hancock, Minn ........
Bear Lake, Akely,Mipn__.___
Shetek Lake, Currie, Minn.......
Lake Washington. Mankato, Minn .
Duck Lake, Mankato. Minn ._............... -
Missouri Fish Commission, St.Joseph, Mo . ................. 10, 000,
Morris Lake, Newton, N.J . ... oo ciiimniaenamnnns
Mirror Lake, Browns Mills, N.J. ........ e ememeezcee-
Susquehanna and Chenango rivers, Binghamton, N.Y_..__|.
Dewey Lake, Rockville Center N. Y oo ...
Lake Oznnia, St. Regis Falls,N. Y ..
Cuba Lake,Cula, N.Y ... _ .. ......_..........
8t. Lawrence River,off Cape Vincent. N.Y _......
Scioto and Sandusky rivers, Marion,Ohio.. ..........._.
Lake Erie, North Bass Island Reef, off Put-in Bay, Ohio
Middle Bass Island Reef, off Put-in Bay, Ohio
Green Island Reef. off Put-in Bay,Ohio. .....
Off Bells Point, Port Clinton,Ohio ........... .
Ballast Island Reef, off Put-in Bay,Ohio....... ‘._....._....
Peach Point, off Put-in Bay,Ohbio....... ... ...
Youghiogheny River,Ohlopyle,Pa. ... ... ...
Clarion River,Kane,Pa......._..... .. .
Susquehanna hiver, Bolinsgrove, P& ... cccice i e e mnan
Harveys Lake, Alderson, Pa. ..........cocoeeeeainea. R
Allegheny River, Irvineton, Pa. cn . J
O C1ty, Pa.ooee i iaae s N D
Lycoming Creek, Ralston, Pa._ ... ... coiiiiiiiiiniaaaane.
Rockwell Lake, Clarendon, Pa....... ..occooiiviannn. I P
Moosic Lake, Moosic Lake,Pa . . ..c.cooncccemnoiminennreaaioacanncaenae
Lake Poponoming. Bethlehem, Pa. . [ PR
Sailor Lake, Bethlehem, Pa ... ... cciiiiiaaaaa. P P
Forest Lake, Montrose, Pa... . [T DN
Elk Lake, Montrose, Pa __._ ... ..o caciceniiaiaiaas -
Heart Lake. Montrose, Pa.
Tripp Lake, Montrose, Pa
Eley Lake, Montrose, Pa ..
Little River, Marysville, Tenn.
Tennessee River. Knoxville, Te
Ocase and Hiawasseo rivers, Cleve
Emory River, Lancing. Tenn e
Tellico River. Athens, Tenn.......... .. .
Crooked Fork Creek, Petr.s, Tenn . ..........co.coo..o ool !
Big Creek, Rogersville. Tonn ...........c. ...evvmemmmcenenfoceeaeoonan. ;
Vermont Fish Commission, 8t. Johnsbury, Vt.. ... ..o feeeieenanas
Lemonweir River, Mauston, Wis ... ... ... ..ccceccceocis]omrminncnnns
Pewaukee Lake, Waukesha, Wis ... 0.0 111000 CIIIIIITI T
Black River, Groonwood, Wi8 «...cc.ceveeicmrae coacae mmrnnnfomeacnaaanns

TOLAL. ...\ o eneeeeieee ceeeme e eiam e meane i mee e eeeme ena| 46,100,000

Lake herring:

Lake Erie, off Put-in BRY, Ohi0. .cvu ionmen e eacenr eenractocceceacann
Lutes Point, Ohio . ...... .. ccccecrvmceananan:

North Bass Island Reef, off Put-in Bay, Ohio.

Gull Island Reef, off Kelly Island,Ohlo .......!1............

Pennsylvania Fish Commiss]on‘; Erie, P ..o omnneenzeaens] 80,820,000 |.

e S 80, 820, 000

Sturgeon:
Missisquoi River, Swanton, Vit . .....o.ooo..vecemnoenreceaean]eammamcannes
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Adults and

Species and disposition. ?,gg}.}fn‘g;fl Species and disposition. yearlings.
Pickerel: Black bass—Continued.
Devils Lake, Devils Lake, N. Dak. 30 50(1}1001 Creek Millpond, Griffin, 150
—_— - S P 4
Cat-fish: i Spalding Millpond, Griffin,Ga. ... 100
Pistakee Lake, Nippersinle, Ill. ... . 100 ¢ Yarbrongh Milibond, William-
8piritwood Lake, Jamestown, H BON, GR. ..ovveencamaace icaemnacnn 100
N.Dak .. 1,300 Moffett Pond, Greenville,Ga. ..... 76
Lake Hiawatha, Sykeston, N.Dak 100 1 Sopring Pond, Mount Alry,Ga ... 50
Stump Lake, Lakota, N.Dak..... 437 Bowden Millpond, Raleigh,Ga... 100
Devils Lake, Devils Lake, N. Dalk. 437 Joner Pond, Leesburg,Ga ... ... 15
—_— ‘Walinut Pond, Nicholson,Ga ..... 100
Total ...l 2,874 Big 8andy Run, Gordon,Ga...... 150
e McDonald Pond, Cuthbert,Ga.... 250
Yellow perch: Ocmulgee River,Juliett,Ga...... 800
Clements Lake, Danville,Ill...... 100 Savannah River, Woodlawn,Ga 250
Pistakee Lake, McHenry,Ill...._. 2% Millpond, Lulaville,Ga . .._....... 150
Lake Hiawatha, Sykeston, N.Da 50 King Millpond, Boxspring, Ga... 200
Stump Lake, Lakota, N. Dak. ... 223 Applicants in Georgla....c........ 3,225
Devils Luke, Devils Leke, N. Dak. 223 Fox River,Olney,Ill... ._. 300
—_ Druce Lake, Grayslake, Ill. E
Total ... . . ... a21 Grays Lake, Grayslake,Ill.. _...._ 380
—_— Pistakeo Lake, McHenry, Ill..... 120
Black bass; _Channel Lake, Antioch, Ill....... 300
Millpond, Dothan, Ala ............ 10 Spring Lake, Oakland, Il ._.. ... 15
Millpond, Gordon, Ale __.. . 25 Long Lake, Lon Lake, Il ... ... 80
Millpond, Sprucepine, Ala.. 100 Clement Lake, Danville, Il ...__. 440
Clear ¢(reck, Nauvoo,Ala ... ... 150 Wabash Pond, Taylorsville, Il .. 100
Ingram Millpund, Opelika. Ala. .. 200 Pistakee Bay, Nippersink, 111 .... 800
Spring Poud,Gadsden, A a....... 150 Applicantsin lllinois....cco...... 1,3
Kelly Lako,Jeoff,Ala....... . .. 200 Spring Lake, Indianapolis, Ind .. 150
Whetstone Lake, Montgomery, Denzel Lake, New Haven, Ind... 100
Al i e i ciiaie e 35 Cnlumet Lako, Jasper,Ind . _.._.. H0
Rogaers Lake, Letohatcheo, Ala .. 25 White River, Muncie,Ind.... ... 250
Millpond, Jamestown, Ala.. ... 200 Bethany Park Lake, Brooklyn,
Spriug Branch, Troy, Ala ... .. 20 Ind .o i 150
McCarty Millpond. Gerald, Aln .. 50 Guthrie Creek, Bedford, Ind .. .. £00
Applicants in Alabainn .. 1,185 Carr l.ake, Clay ool,‘lnd ......... 200
Reservoir, Falrbanks, Ariz . 60 Yellow Creek Lake, (,Infvpool. Ind 200
Ash Creck, Hillside, Ariz..... ... 100 Bnss Luko, Baga Lake, Ind ....... 200
Kirkland Creek, Kirkland, Ariz.. 60 Spring LuL’e. Argus, Ind..... ... 100
Applicants in Arlzona .......... 200 |1 Stoue Quarry Pund, Blooming-
Bull Bayou, Hot Sgrings.Ark.... 50 ton, Ind . ...l 50
Millpond, Pinebluff, Ark ........ 68 Manlove Park Luke, Milton, Ind. 15
Lako Chicot, Lake Village, Ark .. 50 Qakhurst Lake, Evansville, Ind . 10
0ld River Lake, Colton, Ark ... _. 50 St. Joseph and St. Mary Lakes,
Applicants in Arkansas ... 407 Evansville,Ind ................. 200
Twin Lakes, Canaan.Conn ....... 40 Lake James, Angola, (nd. ..__.... 250
Twin Pond, New Haven.Conu... 100 Lower Bayou, Howell, Ind....... 250
Bantam Lake, Lako Station.Conn 100 Loug Ponu, Priuceton, Ind ...... 800
Lako Waremaug, New Miltord, Pine Lake, La Porte, Ind ........ 200
(0703} « 2000 | Pigeon Creek. Boonville, Ind .... 20
Lake Waremaug, New Preston, i Spring Lake, Plymouth, Ind..... 160
(070118 S A N 200 | Luke of the Woods, Plymouth,
Bpring Pond, Centor Village, Ind .ot ans 150
Conn _...oiiiiiiiai i eaaean 250 Koontz L.ake, Walkertou, Ind . .. 100
Beecher Pond, Soymour, Conn... 100 Crystal Lake, Anderson, Ind .... 160
Matchshop Pond, Seymour, Conn 100 Loon Lake, Columbia City,Ind .. 200
Copelaud Reservolr, Seymour, Whabash River, Willinmsport, Ind 260
£o% 3 S R, 100 Stone Quarry Pond, Batesville,
Emery Ico Pond, Seymour.Conn. 100 INd oot e e e aan 150
Sawmiil Pond, 8eymour, Conn... 100 Bruce Lake, Winamac, Ind ...... 200
Little River, Seymour,Conn..... 100 Catfish Lake, Westville, Ind..... 100
Highland Lake, Winsted, Conn... 200 Applicants in Indiana ...... ...... 2,750
Applicanty in Connecticut ....... 100 Lake Elmwood, Fort Gibson,
Connecticut Fish Commission, Ind. T ...ocooo oo, 68
Windsor Locks, Conn. .......... 500 Silver Lake, Adair, Ind.T ....... 67
Spring Pound, Houston, Del....... 100 Twinouak I'ank, Marietta, Ind. T. 100
E.d. shortlidge, Wilmington, Del 600 Cow Creek, Comanche, Ind.T. ... 150
Potomac River, Chain Bridge, Applhicants in Indian Territory.. 167
District of Columbin... ....... 200 Maquoketa River, Manchester,
Aﬂllicantsin District of Colum- TOWA. o ociieiiiiicaiiaeaaaen 74
) . 82 North Fork Maquoketa River,
Lake Flora. Hernando. Fla ... 350 ! Worthington, lowa. . ......_.._. 20
Lake Windmere, Espanols, Fla. .. 200 UPper Iowa River, Chester. lowa. 10
Lako Wenonah, Pl mouth,Fla... 160 Big Ceday Rivor, Orchard, Iowa. 10
Blue Lake, Eustis, Fla, ............ 40 Volga River, Fayette, lowa ...... 10
Lake Juano, Ensds. Fla.... 20 Turkey River. Maban.lowa. 10
Lake Saunders. Eustis, Fla. 200 Crane Creek, Chester. lowa 10
Altoona Lake, Altoona, Fla . . 200 (ledar River.Charles City, lowa . 10
Lake Umatilla, Umatilia, Fla. 200 Applicantsin lowa ...... ........ 300
Trout Lake, Thomasville,Ga. .. .. 150 Elm Run.Oswego.Kans ... ...... 30
Denuis Creek. N du.Ga.... ... 10 McDowell Creek, Manhattan,
Lookout Creek, Dade County. Gn. 20 ans oo IR 200
Daughtry Lake, McRae,Ga ... .. 100 || Cedar Creek, Manhattan, Kans . 100
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Adults and
yearlings.

Specles and disposition.

Adultsand
yearlings.

Black bass—Continued.
Wildcat Creek, Manhattan, Kans.
Deep Creek, Manhattan, Kans. ...
Big Blue River, Manhattan, Kans.

" Eureka Lake, Manhattan Kans..
Reservoir, Garden City, Kans....
Rock Creck, Brenner, Kans ..
Lake View, Lakeview, Kans ..
Rallroad Lake, Abilene, Kans
Pawnee Creek, Larned,Kaus ....
Reservoir, Larned, Kans. ...
Waldock Lake, Pratt, Kans

Lake Jeannette, Leavenworth,

Kans_ ... _.............
Reservoir, Colby, Kans . .
Lake Rollinf;s. Chenute, Kans....
Smoky Hill River, Enterprise,

BB ... cooevncnee s zaame e aas
Smoky Hill River, Salina, Kans ..
Five Mile Lake, Dodge City.Kans.
Mulberry Creek, Ford,Kans......
Broke and Grasshopper creeks,

Saboetha, Kans...........c. ...
Spring Lake, Wichita, Kans.
Ash Creek, Hill City, Kans
‘Wea and Bullcreeks, Proli, Kans .
Cottonwood River,Emperia, Kans
Strawberry Lake, Fort Scott,

Spring Creok, Gove,Kans..._....
Reservoir, 8t. Francis, Kans. .....
Forest Lake, Bonner Springs,

Kans . ..o iaiiariaan

Applicants in Kanaas ..... .
artin Pond, Frankfort, Ky.
Boyd Pond,Eaglo Mills,Ky .
Fern Lake, Middleboro,Ky .
Crystal Lake, Ryland, Ky ..
Lake Corinne Eddyvﬁle Ky
Spring Lake, Louisville,
Slate Creek,Owingsville, Ky..
Wilson Creek, Lebanon, Ky
Rolling Fork Creek, Lebanon, Ky.
Middle IPork of Red River, Lex-
ington, Ky . .oo.oooien i
Chaplin River, 8pringfield, Ky...
Beach Creek, Springfleld, Ky
Spring Lake,Salem,Ky .....
Dick River, Danville, é .
Lancaster, Ky .......
Little River, Hopkinsville. Ky ...
Lake Clough, Kuttawa, Ksy. ......
Slaughters Reservoir, Slaugh-
ters, K.

Elichorn Creok. Frankfort, Ky .|

Barren River, Bowling Green, Ky
Lake Mingo, Nicholasville, Ky
Rentucky River, Beattyville, .
Rockeastle River, Livingston, Ky
Ap&:lican ts in Kentucky.. ..._....
Red Bayou, Gilliam,La. ........
Cottonwood Bayou, Dixie,La ....
Lake Martin, Cades, La. ..........
Bayou Robert, Alexandria,La. ..
City Park Lake, New Orleans, La
Lake Tasse, Jeanerette, La.......
Artificial Lake, Cypremort, La ..
Lake Chaplin, Natchitoches,La. .
Lake Julla, Bsrmuda, La
Applicants in Louisiana..........
Chesnpeuke and Delaware Canal.
Baltimore,Md ... ..............
Severn River, Waterbury. Md ...
Monocacy River, Frederick. Md..
Spring Lake, Forest Glen, Md ...
Gunpowder River, Shamburg,

[
Littlo Antietam River, R
ridgo. Ma o River. Rock

Pocomoke River, éixid\'\;h.iil',.M'('l':

£E88=385¢8

100

150
1,500 ;

Black bass—Continued.
Fred Avon River, Easton, Md....
Potomac River, Woodmont, Md..
@len Echo, Md ..
Applicents in Maryland..........
Groenland Pond, Brewstev, Mass.
Oldbam Pond, South Hanson,
Singletary Lake, Millbury, Mass.
Turner Park Pound, Springfleld,
Mas8. . e Lol
Connecticut River, Holyoke, Mass
Silver Lake, Plympton, Mass. ...
Pinlico Pond, Sandwich, Mass ...
Applicants in Massachusetts....
Deer Luako, Onota, Mich
Clark lL.ake, Watersmeet, Mich _.
Saddle and Silver lakes, Grand
Junction, Mich .
Duck Lake, Springport, Mich ....
Peach und Edwards lakes, West-
branch,Mich _..... .. ....c....
Portage Lake, Ypsilanti, Mich..
Jones Lake, Lansing, Mich ..
Kettle Lake, Kalkaska, Mich .
Spring Lake, Coral, Mich....._._.
South Branch Tobacco River,
Clare,Mich . ceemeevnvnon o0
Farm Lake, Lake Station, Mich ..
Dewcy Lake,Clare, Mich. ....._.
Spring Lake, Spring Lake, Mich..
Round Lake, Hanover, Mich.___._
Sl)ring Lake, Silverwood, Mich _
Pleasant Lake, Leslio, Mjch......_
Little and Big Portage lakes,
Dexter,Mich ...............
Lane Lake, Marshall, Mich .
Applicant at Richville, Mich
Lake Shetek, Tracy, Minn
Lake Minnewaska, Glenwood,
3 £3% S
Redwood River Pond, Redwood
Falls, Minn .........ico..ceenens
Round Pond, 8huqualuk, Miss. ...
Anderson Pond, Shuqualak, Miss.
Bardwell Pond, Shuqualak. Miss.
Jackson Pond, Shuqualak, Miss ..
Millpound, Shuqualak, Miss ..
Lake Lutz, Canton, Miss
Mitchell Lake, New Albuny, Miss.
Ford Pond, Waterford, Miss......
Mill Pond. Oakland, Miss..........
M&lidle Fork Creek, Hamburg,
89

Horseshoo Lnko, Aherdeen, Miss.
Applicants in Mississippi.........

Ralilroad _ Reservoir, Willow
Springs, MO....cocoeeee iiieeoann
Cnick Lake, Excilsior Springs,

0. e
spring Lake Nevada, Mo.
Spring Lake,Joplin, Mo ..
Applicants in Missouri .....
Koctenai River, Libby, Mont.
Chimney Lake, Toston, Mont.....
Prairie Grove Lake, Toston, Mont.
Fay Lake, Kalispell, Mont
Mohn Lake, Kalispell, Mont .
Echo Lake, Creston, Mont ...
Applicant at Townsend, Mont ..
Frenchman River Millpona, Im-
peripl, Nebr ........_. ...
Seymour Lake, Seymour Park,
[XE SR
S8pring Lake, Grand Island, Nebr.
Applicant at Tobias, Nebr........
Crystal Lake, Concord, N.H.
Decker Pond. Boonton,N.J ......
Jaquie Lake, Morris Plains, N.J..
Pr\vckletc Millpond, Woodbury,
f.enapee Lake, Blair. N.J.........
Mtilstone River, Princoton June-

oW

22 muuB8888 23 388%%

28

160

tion. N..J
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y Adults and i Adultsand

Species and disposition. yearlings. Species and disposition. yearlings.

Black bass—Continued. Black bass—Continued, -
Falcon Lake, Sicklertown, N.J... 160 Grand River, East Orwell, Ohio.. 150
Reservoir, Socorro, N. Mex.._.... 50 Lake Pippin, Bmd%vbake Ohio .. 165
Lake Van, Hagerman,N.Mex.... 100 Stillwater River, West Wilton.
Lake LaCueva, Raton, N. Mex . .. 100 [6) 13 T SN 200
‘Willow Lake, Mnlngla, .Mex.... 50 Congress Lake, Congress Lake,
@ila River, Silver City,N. Mex. .. 100 [0) 131 T, 2,766
Rio Grande River, N. Mex.— %J) licants in Ohlo....... - 1,340

Bernalillo ... ... ... ....... 100 iﬁow Pond, Perry,Okla ........ 50

Thornton.. 100 Crutcho Creek, Oklahoma, Okla . . 60

Espanola 100 Little Deer Lake, Weatherford,

Embudo ... e 100 : Okla .. 200
Spring Lake, S ger, N. 100 Applicants in Oklahoma . cane 1,650
Reservoir, Santa Fe, N. Mex 50 Juniata River, Sprucecreek,Pa.. b 68
Indian School Pond, Tular: Juniata River, Huntingdou,Pa .. 133

N.MoX coeoniieiiiicamcanaan 60 Delaware River, Shohols, Pa..... 300
Marian Lake, Gallup, N.Mex..... 100 Crystal Lake, Carbondale, Pa 200
Applicants in New Mexico....... 200 Sims Pond, Masthope,Pa......._. 160
Tuscarors River, Wilson, N. Y ... 600 Lake Teedyuskung, Rowland, Pa 160
Canisteo River, Addison, N. Y. ... 200 Beaverdam Creek, Coalport, Pa.. 08
Round Lake, Monroe, N.Y .._.._. 400 Swatara Creek, Tremont,Pa.._.. 150
Summitand Twin lakes, Central Tulpehocken Creek, Reading, Pa. 200

Village, N.Y _. ... .......... ~400 Forest Lake, East Stroudsburg,

Cromwell Luke, Highland Mills, ) 3 U 200

N.Y o 200 Mud Lake, East Stroudsburg, Pa. 200
Potagu Lake, Sterlington, N. Y .. 160 Lake Taminent, East Strouds-

Lake Cuba,Cuba, N.Y.... _....... 200 burg,Pa. ool 200
Sp}xiinf Laf:e, Briarclif Manor, Lake Minisink. East Strouds-

Y e 150 burg,Pa .. ......licecceiao 160
Lake and stream, Sterlington, Spring Creek, Elverson,Pa ...... 50

N Y i caaeens 150 8chuylkill River, Norristown, P& 76
‘Wallkill Creok, New Paltz, N.Y.. 150 Perkiomen Creek, Norristown,

Salmon River, Fort Covington, ) 3 U %

N.Y.. Ccereanaas 500 Pickering Creek, Phoenixville, Pa, 50
Mountain County, Lake Memeta, Wernersville, Pa,. . b0

N.Y.. [, 150 Mountain Lake, Troy,Pa..... - 150
Schroon Lake, Riverside, N.Y ... 500 Lake Silkworth, Plymouth,Pa.. 160
Willlamsville  Fishponds, Wil- Fulton Millpond, Everett,Pa_.... 180

liamsville, N. Y. ... __.......... 400 Spruce Creek, Sprucecreek, Pa.. 50
Far Pond, Shinnecock Hills, N. ¥ 100 righter and Dunn lakes,

New Pond, Fayetteville, N.C .... 100 Thompson,Pa_.................. 160
Briny Branch, Fayetteville, N.C. 100 Coxtown and Comfort lakes,

Carver Pond, Fayetteville, N.C.. 100 Thompson,Pa......co.caee oo, 160
Blount Creek, Fayetteville, N.C. 100 Honeoye Creek,Shinglehouse,Pa. 200
Little Alamance Creek, Burling- Triangular Lake, Wilkesbarre Pa 760

ton, N.C..o.. oot 100 Pennypack Creek, Hatboro, Pa... 75
Rocky River, Harrisburg, N.C... 100 Reservoir, McDonald,Pa ......... 33
Ruin Creek,Oxford, N.C...... ... 100 Harvey Lake, Harvey Lake,Pa. . 200
Pigeon River,Canton, N.C.... .. 100 Susquehanna River, Susque-

Fairfield Lako, Brovard,N.C .... 150 banna,Pa............... .. .. 375
Rule’s Old Pond, Warren Plains, Spring Lake, Edinboro,Pa ....... 60

N.C.vrmiiir eeiiaceaann. 100 Alleghony River, Kittauning, Pa. 66
King's Mountain Pond, Grover, Lake Lebouff, Waterford, Pa.._.. 50

P RPN 100 Green Pond, Port Carbon, Pa.... 150
8wift Creek, Clayton, N.C. 100 Ridley Creek, Media,Pa .... .. - 50
Ladd Creek Millpond, Pin Brandywinn(Creek, Chadds Fo

N.oCoieiiroaanaaaaen 100 ) ;SR 50
8pring Creek, Wilkesboro, 100 Elk Lake, Alford, Pa.. 150
Bleven Branch, Cranberry, N.C . 100 Moosic Lake, Wimmer, Pa... 1650
Applicants in North Carolina.... 2,700 Aughwick River, Hunting
8piritwood Lake, Jamestown, Pa -- 50

Dak ..o i 2,100 Stone Creek, Huntingdon,Pa .... 66
Willow Lake, Coopertown, N. Stone Creek and tributaries,

)07} P, 150 Johnstown,Pa ...... ............ 50
T.ake Hiawatha, S?'keston N.Dak 80 Applicants in Pennsylvania . 225
Devils Lake, Dovils Lake, N. Dak. 375 || Bowen Pond, Riverside, R.1...... 200
Stump Lake, Lakota, N.Dak _.__. 880 Stillwater Pond, Stillwater,R.I.. 225
Applicant at Edgerly, N.Dak .... 150 Yorker Pond Kingaton, RI...... 200
Rockfork Creek, Newark, Ohio .. 160 Silver Lake, Wakeﬂeld. R.1 . 200
Hocking River, Nelsonville, Ohio. 160 Agplicant at Wickford,R.I...... 150
Miami River, Dayton, Ohio. ...... 650 Rhode Island Fish Commission,

Spring Lake, Aurora,Ohlo..._.... 150 Westerly, R.I. .......__......... 1,000
Grand River, Peinsville, Ohio.... 1560 Mountain Creek, Greenville, 8. C. 100
8tream at Portsmouth, Ohio..... 200 Broad River, Hickory Grove,8.C. 160
Muth Lake, Cumminsville, Ohio . 200 Anderson Millpond, Harrold,

Mill Creek, Wyoming, Ohio ...... 200 8. C e 76
Long Pond, Moran, Ohio.......... 100 Willow Pond, Abbeville, 8.C. .... 100
Cuyahoga River. Mantua, Ohio .. 150 Fairforest Creek, Spartanburg,

Whitewater River, Harrison, SN o T 100

Dhio oo eaes 200 Millpond, Spartanburg, S.C. .. 100
Odell Lake, Lakeville, Ohio. . 1 Ingleside Lake, Charleston, S. .. 100
Mad River, West Liberty, Ohio . . 150 Little River, Honeapath,S.C . b0
Olentangy and Scioto Rivers. Suggs Millpond, Sanford,S.C . 150

Marion, Oho' e oo eaerane ann.. .. 250 Applicauts in South Carolina . 1,076
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Black bass—Continued. Black bass—Continued.
Water company’s reservoir, Lake Thorn, Waskom, Tex ....... 300
Sturgis, 8. Dak. ... ... ... 25 Artificial lake, Orphans Home,
Sylvan Lake, Custer,8. Dak.._.7.. 2 TOX e ereeiiit i 150
SprinﬁBrook, Spearfish, 8. Dak .. 20 Reservoir, Alice, Tex ............. 160
Lake Hendricks, White, 8. Dak. . 10 Panther Creek Millpond, Mem-
Artificial lake, Tripp,8.Dak. .._. 200 phis, TexX ... ..ot i, : 100
Pickerd Lake, Wobster, 8. Dak. .. 150 Sprinfi Lake, Terrell, Tex ... ...' 450
Fish Lake, Armour,S.Dak . .._... 150 Rito Blanca Creek.Channing,Tex | 1,000
Clear Lake, Clear Lake,8.Dak ... 250 (iles Lake, Mineola, Tex ... _ 400
Foot Creek, Aberdeen,S.Dak ... 200 Spring Lake, Enkota, Tex . i 150
Vermilion River, Montrose, Mason Lake, Duke, Tex _ ! 1,000
S.Dak ... 200 Clear Lake, Duke, Tex...... . 1,800
ﬁ?Ylicnms in Bouth Dakota...... 6540 Natural Lake, Panhandle, Tex... 1,700
Ilpond, Winchester, Tenn....... 50 8alado Creek, San Antonio, Tex . 300
Barren Fork River, McMinn- Salado and Santa Rosa creeks,
villeTenp . ... ... oo ool 200 Monahans, Tex...._............. 1,900
Paint Creek, Greeuville, Tenn. ... 200 San Antonio River, San Antonio,
Nine-Mile Creek. McGhee, Tenn.. 160 3 N 4,000
spring Lake, McGhee, Tenn ...... 150 Alazan Creck, San Antonio, Tex.. 200
atauga River, Watauga, Tenn . 600 San Pedro 8Springs, San Antonio,
PoplarCroek,Clinton. enn ...... 100 B P T 100
Mountain Lake, Leas Springs, Tecovas Creek, Amarillo, Tox.... 1,100
Tenn. . ..o iiiiiiaraanncanan.- 100 Champion Creek. Loraine, Tex. .. 200
Tributaries of Cuwmberland Pope Creek, Honcygrove, Tex.... 150
Rivor.Jellico,Tenn . .... ... ... 200 City reservoir, Honeygrove, Tex. 76
Millpond, Cedarhill, Tenn..._..... 20 Chief Luke, Taylor, Tex .......... 200
Springdale Park Lake, Coving- Brushy Lake, Taylor, Tex. 125
ton,Tenn.......... .0 ... 15 Fish Pond, Iatan, Tex_............. 600
Oakview Pond, Gibson, Tenn. 100 South IFfork Washita River, Can-
Willow Pond, Gibson, Tenn. . 250 adian, Tex ... ... ... b
BiF Creok, Rogersville, Tenn 80 Clear Creek, Canadian, Tex . 500
Flint River, Fayetteville, Tenn . 160 John Creek, Canuadian, l'ex. _..... 200
Cane Creek, ayetteville, Tenn .. 100 Washita River, Canadian, Tex .. 1,600
Fall Creek, Russellville, Tenn .. .. 100 Big Timber Lake, Canadian, Tex. 10
Sequahatchie  River, Dunlap, Williams Creek, Canadian, Tex . 600
(3711 TN 150 Johnson Hole, Abilene, Tex ...... 3K
Big Creeak, Del Rio, Tenn _._..._.. 100 Horsehead Creek, Abllene, Tox .. 450
Bent Creek, Whitesburg, Tenn .. 100 Lytle Lake, Abilene, Tex......... 475
Mlll{:ond,Luwrenceburg.'[‘enn . 100 annewitzer Lake, Abilene, Tox. 800
Duck River, Lewisburg,Tenn .... 200 Cameron Dam, Abilene, Tex 200
&pring Creek, Normandy, Tenn .. 2 Steffen Liake, Abilene, Tox ... 300
S?rmg Lake, Woodstack, Tenn . .. 150 Clack Pool, Abilene, Tex......... 300
Electric Lake, Chattanooga, Thompson Pool, Abilene, Tex.... 300
Tenn. . .....o.oocoi il 40 Rainy Creek, Abilene, Tex ...... 1,300
Watauga River, Elizabethton, Swan Lakeo, Abilene, Tex .. _.... 300
Tenn....o.. oo ... 250 Fish Luke, Dundee, Tex.._-.7 20 200
Pinewood Lake, Clarksville, Lake Polk, Temple, Tex...... ... 800
(2341 « DU Doe Creek. Memphis, Tex........ 300
Ap&)licants in Tennesgee.......... 1,510 Lake Katrine, Timpson, Tex . .. 1%
Lake Thorne, Longview, Tex..... 560 Shipp Luke, Smithville, Tex..... 1,000
Hill Lake, Longview,Tex ........ 600 Lake Sandhil]l, Jonesville, Tex. . 1,000
Horscshoe Lake, Longview, Tex . 200 Lake Lloise, Waco, Tex .......... 400
Fish Lake.Overton, Tex...... 800 Spring Lake, Yorktown, Tex ... 500
Spring Lake, Overton,Tex _..... 300 Sprinf Lake. Nacogdoches, Tex 100
Graham and Allen Lakes, Over- Fern Lake, Nacogdoches, Tex .. 3,300
ton,Tex ............. .. 1,000 Tgly]or Mill Pond, Nacogdoches,
Clear Creek, Stone, Tex. 600 OX e iiimciiic ireceaaaean 300
Rucker Lake, Farmuville, 100 Tubbs Mill Pond, Nacogdoches,
Agylum Lake, Austin, Tex .. _..... 125 OX . oiiie i is e i eaaans 800
Middle Lake, Georgetown, Tex .. b Waterworks Pond, Nacogdoches,
San Gabriel River, Georgetown, TOX ©riieeiien cemmaneionannns 200
TOX .ot ieiiniaet i ecaaecaenan 1,100 Poo Lake, Nacogdoches, Tex .... 1,000
Cy{)ressCreek,Mm-ble Falls, Tex. 100 Cautonment Creek, Miami, Tex. 00
Artificial lako, Kenedy, Tex ...... 1,500 Chicken Creek, Miami, Tex..._.. 600
Highland Lake. Palestine, Tex ... 100 Spring Creek, Miami, Tex ....... 50
Jackson Lake, Palestine, Tox. . ... 100 Jones Creek, Miam{, Tex......... 500
Cartmell Lake, Palostine, Tox 200 Maine Call Creok. Miami, Tex ... an0
Lake Leroy, Palestine, Tex....... 100 Turner Creck, Miual, Tex .. 300
Waterworks Lake,Palestine, Tex 1,030 Dugout Creek, Miami. Tex..... 400
Lake M;:Donouﬁh, Phelps, Tex 1,000 Conch Creek, Miami, Tex .. __... 300
Chittopin Creek, S8inton, Tex 500 Bass Lake, Wichita Falls, Tex... 4,000
Field Croek, Llano, Tex ...... 7 Lake Wichita, Wichita Fulls, Tex. ,000
El Caney Pond, Crockett, Tex ) Spring Lake, Higgins, Tex.__.... 126
Lakeside Liake, Marshall, Tox 125 |! Long Creek, Hi %mx. Toax . ...... 125
Bonita Lake, Marshull, Tex 1,000 Bonson Fork of River, Can-
Kate Era Lake, Marshall, Te 1,000 | you City, Tex....... ............ 1,000
Artificial lake, Cleburne, Tox ... 150 || Bass Lake, Canyon City, Tex ... 1,00
I'rinity Rod and Gun Clab lakes, i Spring Lake. Henrietta, Tox .... 800
Dallas, Tex ............ 1,500 |, Reilly Lake, Iowa Park, Tex .... 5,000
Exall l.uke. Dallas, Tex 6O Fish Lake. Claude, Tex ......... 1,000
Brown Tank, Wylie, Tex 75 ‘ White Deer Creek. Pampa, Tex 1,000
Resorvoir, Lufkin, ,I‘ex .. 400 ' Santa Wo Lake, Celesto. Tox ... 2,075
Fish Lake, Lufkin, Tex Mol Btream at Weatherford, Tox ... i )
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Specles and disposition. ‘;g:!l_{fnag';d Species and disposition. A’.'g:ll‘??;;;l
Black bass—Continued. Black bass—Continued.
Mann Lake, Weatherford, Tox.. 150 Pohoke Pond, Whitehouse, Va... 500
Pedernales River, Fredericks- Denton Pond, Doswell, Va........ 200
burg, TexX ....ccievveenacaaaeann. 4,000 ' Jones Creek, Dispatch, Va........ 300
Little Brazos River, Hearne, Tox . * Stubbs Mxllﬁond, Sassafras, Va.. 200
Bear, Slaughter and Onion South For Roanoke River,
creeks Manchaca, Tex ._....... 450 S8hawsville, Va .... ............. 300
Wildeat Creek, Vernon, Tex..... 450 | Cave Creek, Wytheville, Va___... 1,200
Spring Creek. 'Victoria. Tex ___.. 200 ;| Tate Run, Wyt evil]e,Va........ 2,500
Railroad Reservoir, Moore, Tex .. 1,000 Tinker Creek, Hollins, Va._.___.. 800
Colorado aund Llano 1ilvers, Applicants in Virginia... ..__... 37126
Kingsland, TexX.......ccocoocuna. 2,500 |, O%tarquan Creek, Martinsburg,
Birdwell Lake, Bigsprings, Tex.. 226 1A '/ SRR 200
Applicants in ‘l'exas .. _._......... 13,205 Tuscarora Creek, Martinsburg,
North Pond,Johnson, Vt......... 200 [ £ SRR 400
Hinesburg Isoud, Williston, Vt._.. B Shenandoah River,Charlestown,
Millpond, South Loundonderry, £ PN 500
2 2 200 Elk River, Charleston, W.Va.._. 5]
Great Back Bay, St. Albans. Vt... 200 Little Kanawha River, Fishin
Lake Hortonia, Brandon, Vt.. .... 200 Camp,W.Va........oo.c.o.aueen 60
Potomac River, Dayesviile,Va... 10 Tug River, Williamson, W.Va 80)
Millpond, Roxbury.Va ........... . 50 Cheat River, Parsons,W.Va.._... 200
Reservoir, Petersburg, Va........ 100 Applicant at Harpers Ferry,
Rawlett Millpond; Petersburg, B2 - TSR 100
Bt e e it —eeas 100 Elbow and Newton lakes, Athel-
Lees Pond, Petersburg,Va....... 100 stane, Wis. ._............... ... 30
Baxter Pond, Petersburg, Va.... 200 ;| Pike Lake,Iron River, Wis. . . 10
Totty Millpond, Petersburg, Va.. 100 1  Yellow River, Necedal, Wis_.._. 20
Brander Millpond, Petersburg, Applicant at Augusta, Wis__..... 10
VB e e e rece banee 50 Lake Desmet, Sheridan, Wyo .... 35
Falls Branch, Cleveland, Va...... 50 Reservoir at Taylor, Ontarfo,
Vault{ Millpond, Arrington,Va.. 50 Canada . .....o... ieiaamaaaes 150
Merriken Lake, Staunton, Va.. .. 50 Pledras Verdes River, Colonia
Middle River, Staunton, Va...... 100 Juarez, Mex1Co...cccacneaannn.. 2,500
Jones Lake,Guinea,Va .......... 100 —
Licking Creek Pond.Fairoaks,Va. 200 Total oo i et 228, 105
Holl erings. Cotman, Va. - 50
Hu% s River, Culpeper, Va. 100 Cri%) tes
Corbon Pond, Avalon,Va. 100 ﬁ)pond. Dothan, Ala ... . B0
Tinker Creek, Hollins, Va R 100 Inﬁram Millpond, Opelika 90
Cedar Run, Catletts, Va ... . 100 Millpond, Waverly, Ala. 45
Stony Creek, Edinburg, Va....... 100 Hill Lake. Eufaula, Ala . 225
Stinting River, Franklin Junc- Frog Creek, Rock Run, Ala . 75
tion, Va. . coveceaeeraenceraaiaan. 100 Bethea Lake, Faunsdale, Ala _... 100
Banister River, Franklin June- Ap)](ﬂicunts in Alabama 1,005
tion, Va. . eoieiaiii 400 Lake Como, Como. Fla 200
Allen Creek, Franklin Junction, Waterworks Lake, Marietta, Ga. 30
[ 100 Fouche Pond, Rome. Ga.......... 25
Sharcoe Creek, Franklin Junc- Clemmons Millpond, Summer-
tion,Va...oooooviiiiie i 100 ville.Ga ... ... ...l %
Whitethorn__ Creek, Franklin Shropshire Millpond, Summer-
Junction, Va ... ....._..... 100 || ville,Ga.o.oe. ol e 50
West Fork Shenandoah River, Norton Creek, Jasper, Ga .. 800
Struburﬁ Junction, Va........ 100 Dennis Creek, Neda, Ga... . 108
Finches Millpond Goochland,Va. 25 Reservoir, Atlanta, Ga........._. 100
8pring Lake, Esmont, Va......... 50 Lakewood l.ake, Atlanta, Ga ... 16
aplewood Pond, Richmond, Va. 70 Bm‘gee Millpond, Newnan,Ga... 15
Spring Lake, Richmond, Va...... 100 Bi% Spring, Calhoun,Ga ___...__. 16
ordecal Pond, Richmond, Va.. 100 Hall Lake, Calhoun, Ga.. 15
Edgemeer Pond, Richmond, Vi 100 Charlie Creek Dam, Blue
Spring Lake, Richmond, Va.. 300 [ 7 60
Granite Lake, Richmoné. V. 150 Lake Clara Meer, Atlan 15
Little River, Pulaski, Va. 100 Spring Lake, Jasper, Ga 150
Ice Pond, Ur\)&nnn. Ve . 100 East Lake, Atlanta, Ga 15
Rappahannock River, Reming- Applicants in Georgia.. 1,035
tON, VA . ooiceeoe i caiiaacaanns 100 Spring Lake, Oakland, Ili.. 40
Millpond, Burkeville, Va . 100 Pistakeo L.ake, McHenry, 111 . 30
(Goose Creek, Plains, Va..... 300 Channel Lake, Antioch, Ill. .. 40
Buttonwood Creek, Ford,Va..... 100 Long Lake, Long Lake. Il1... 60
Little River, Beaverdam,Va..... 10 Millpond, Germuantown, Il .. ... 180
Bluestone Creek, Graham, Va .. 200 Clear Lake, Germantown, Ill .... 180
Rock Hill Lake,éharlottesvllle. Clenment Lake, Danville, Il .. 100
L' DN et} Grays Lake. Grayslake, Ill._..... K
Reservoir, Harrisonburg, Va. 60 Pistakee Bt}{. Nippersink, Il ... 700
Sugar Creek, Herndon, Va.. 100 Sun%amon iver, Decatur, 111 ... ' 50C
James River, Glengyle,Va._.. ... 100 Avpplicants in Illinois ............. 486
lcony f"alls,Va.. K Cedar River, Orchard, Iowa ... 200
Gilmores Mills, Va. 100 Charles City, Iowa. 200
Granite Lake, Chesterfleld, Va. .. 50 Maquoketa River, Dundee, Iowa. (i}
Shenandoah ﬁiver, Boyw,Va.... 200 . Manchesater,
Page %Fring.Bo co,Va........... 1,000 lowa ...... o ']
Wirt Millpond, Oakgrove, Va .... 400 North Fork, Maquoketa River,
Milipond and_ Jones Branch, ‘Worthington, Iowa .._.......... 175
Providence Forge,Va ... .... . 300 | Upperlowa River, Chester, Iowa. 60
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Adults and o Adultsand
Species and disposition. vearlings. Species and disposition. yearlings.
Crappie—Continued. Crapﬁze—Continued
Crane Creeck, Chester, Iowa...... 650 e Hayes, Marshall, Tex-........ 100
Vol%a vaer. Fayette, Iowa...... 50 Applicants in Texas .............. 3,740
Little Turkey River, Nm an, James River, Gilmores Mills, Va. 35
) )£ YR 50 Glengyle, Va.___._.. 150
Applicants in Iowa . - 1,200 Balcony i*alls Va .. 100
Reservoir, Kendall, 200 Buffalo Creek, Fairmont, W.Va.. 72
Applicants in Kansas .. 50 Wheeling (Acek Elmgrove, w.
Greenwood Lake, Greenwood, La, 100 Va. ceee 240
Deer Lake, Onotn Mich . . 200 Elk River, Charleston, W.Va. ... 100
Qlark Lake, Wa.tersmeet ‘Mich.. 100 Hughes River, Pennsboro, W. Va. 06
Eaglo Lake Willmar, Minn....... 200 thtle Kuna\vhn River, F1sh1ng
Lake Minnewaska, Glenwood. F ..................... 480
Minn ... ... 200 TugR ver, Williamson W.Va.. 76
Redwood River Pond, Redwood . guan y Lake (,ornwnllis, W.Va.. 72
Falls, Minn.. 200 bow and N ewton lakes, Athel-
Chick Lake, Excelsior Springs. stane, Wis. ... ....ouiioooeel 2650
) e N 150 Pike Lake, Iron River, Wis . . 100
Applicant at Perryville, Mo ..... 50 Yellow River, Necedah. Wis 125
Frenchman River Millpond, Im- Applicant at Augusta, Wis.__._... 50
perinl, Nebr..................... 100 Lake Desmet, Sheridan, Wyo..... 300
Seﬁmour Lake, Seymour Park, 10 Big Goose (.reek Sherldnn Wyo. 2,125
Spring Lake, Grand Island,Nebr. 100 TOtal. o ceee o ceccaaaacaaaee 30, 407
Applicant at Tobias, Nebr .. ..... 100 |
8piritwood Lake, Jnmostown. Rock bas
CDRK oo 300 | In rnm Millpond Opelika, Ala 400
DevllsLake DevilsLake, N.Dak. 96 || Millpond, O elika, Ala 150
Stump Lake, Lakota, N. Dak..... 96 | Applicantsin Alabama ... 1,050
Stillwater River, West ‘Wilton, Applicants in Arkansas . 100
[0) 331 T 100 Applicants in Delaware ... . 160
Lo(;:gress Lake, Congress Lake, L8 S%gling Branch, Mount Plea.snnt 5
Lake Erie, Cleveland, Okio....... 300 Hudson Pond, Tucker.Ga ... 50
Lake Hendricks, White, S. Dak.. 200 Millpond, Cuthbert, Ga ... .... . 50
Sylvan Lake, Custer, 8. Dak... .. 100 App icants in Geor, {31 SO 850
ater Companys Roservoxr. Sulphur Creek, Sulphul Ind.T. 250
Sturgis,S.Dak.... .. 125 Applicants in Indian Ter ntory 100
Spring Brook Spearﬂeh,s Dak.. 100 Smoky Hill River, Enterprise,
Applicant at Castalia, S.Dak._._. 300 Kans. . ceeee- 300
Lake Blanche, Austin, Tex ....... 200 Reservoir, Kendall, Kans. ... 200
Spring Pond, Thurber Junction, Waldock Lake, Prntt Kans 200
.............................. 300 Crooked Creek, Fowler, Kans ... 75
Chicken Creek, Amarillo, Tex ...} 100 Spring Creek, Meade, Kans ...... 25
Berry Creek, Georgetown Tex .. 300 Reservoir, M o, Kans _...... 200
Middie Lake Georgetown, Tex .. 150 Little Arkansas River Wichita.
Ban anrlel River, Georgetown, ans......... 800
............................. 700 Solomon  River, Minneapolis
Lake Farrar, Ennis, Tex.. 100 ans. ......... 300
Spring Lake, Ennis, Tex.... 275 Wea and Buli creeks,
Cotton Oil Company's P 600
Kaufman, Tex ........ 100 lk nnd "Cana riveru, Gren a,
Guadalupe River, Kerrviile, Tex. 930 Kans. .. covvmeniceiocnesanancoans 800
Spring Creek. Victoria Tex...... 100 Forest Lake, Bonner Springs,
Spr!ni Lake, Waco, Tex...... .. 250 Kan - 200
Sloise, Waco, ’rex......“m 30 || Joln Crook, Ashland, Kats ; 300
Bold Spring Lake, Waco Tex . 100 Applicants in Kansas.. .. . 3,100
Reservoir, Cuero,Tex ............ 50 Applicant in Louisiana.. 100
Lone Pine Lake, Cooper, Tex..... 50 Locust Run, Mechanicsviiie, Md . 100
Llano River, L]ano, X .. .o .._... 450 Branch of Patuxent River, Lan-
Colorado River, Kingsland. Tex 300 rel, MA ... ... iiiean aens 228
El Caney Lake, Crockett, Tex .. 200 Applicant in Maryland. 100
Artificia] Lake, Naples, Tex...... i Cut-off Lake, Brunswick, Mo 200
Trinjty Rod and Gun Club Lake, Clay Lake, Jétferson City, Mo 150
Dallas, Tex....... 500 Spring Lake, Nevada,Mo..._.._.. 200
Colorado River, Fairland, Tex .. 300 || Spring Lake, Joplin, Mo® N 45
Hamilton and 'Morgan crecks, James River, Aurora, Mo R 100
Burnett, Tex.. 300 pplicantain Missouri ... ... .__. 400
Gxt-ahs’!lx‘x and Allen Iakes, Over- P kett Mill Pond, Woodbu;y. 100
on, Iex ... ... lieeaaoaa. 300 .-
Giles Lake Mineols, Tex . 200 Resorvoh' !‘olsom N. Mex 100
Salado Creek,San Antonio, Tex . 300 Applicant at Demin% 300
San Antonio River, San Antonlo. Ewen Creek, Pinehall, N 150
Tex ........ amemnnnn aana 100 Beaver Lake, F‘ayetteville. 250
Hust Lake, Fort Worth, Tex A0 Twitle Pond, Roxboro,N,C 85
Lake Katrine, Timpson, Tex 7% Lochlily Pond Roxboro,N.C 85
Pine Lake, Palestine, Tex. .. 100 Rogers Luke, Warren Pluains,
1‘ln-ing Lake, Palestine, Tex B0 N.Corrreeai e 120
nore Lake, Moore, Tex ...... . 200 King 8 Mountain Pond. Grover.
Railroad Reservoir. Moore, Tex .. 50 N.C. 100
Nueces River, Cotulla, Tex . 500 Fish Club Pond, Wilson, N.C. ...~ 150
Cold SprmgLake Yoakum, Tex 150 1|  Applicants in North Carotina .- 600
Beaver Creek, Burnett, Tex ..... 100 4§  Little Deor Lake, Weathorford,
Lake Kyle,Kyle, Tex. ... ......0 50 (43 100
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Details of distribution—Continued.

Species and disposition. ‘;g:}lti';fgl;d Species and disposition. Ay%::l.%%‘:g
Rock bass—Continued. . Warmouth bass:
pplicants in Oklahoma... R00 Warm and Cold 8prings creoks
Ln o Rowena, Ebensburg, 100 Bullochville,Ga. ...... 308
Ridleg Creek, Media, Pa _ 100 Pistakee Lake, McHenry, 20
Brandywine Creek Wostcheater Clements Lako, Dnnvillo . 150
Pa. 200 Pistakee Bay, Ni persink m R 300
Dorland, Pa . 300 Applicanta in Illlnois__......_..._ 80
Penniypack Creek, Hathoro, Pa... 100 James River, Gilmores Mills, Va . 25
Applicants in Pennsylvania ...... 100 Glengyle, Va . 100
Mﬁ)licunm in South Caro]inn.... 350 . Balcony Falls, Va.. 50
llpond, Newport, Tenn . 100 | —
’I‘omq Creek, Del Rio, Tenn.... . 100 : Total ... ... .0 A 1,081
Cedar Creek, Coalereek, Tenn ... 50 : ——
Doe River, Elizabethton, Tenn.. 20 | Sun-fish:
A phcants in Tennessee.......... 550 Pistakee Lake, McHenry, Ill...... 20
Chicken Creek, Amarillo, Tex.... 275 Clement Lake, Danville, I11. . 150
CypressCreek, ‘Marble Falls Tex. 260 Pistakee Bay Nipperslnk ni...oo 100
Dry Creek, Richmond, Tex ...... 700 Applicauts in Illjnols ............ 105
Big Creek. Rlchmond 'I‘ex ........ 25 S8tump Lake, Lakota, N.Dak ..... 82
RogersLake, CorpusChrlscl Tex 800 Devils Lake, Dovils Lake, N. Dak. 33
Lakes in N*orth Creek, Cnnadlan James River, Gilmores Mills, Va . 40
Tex 100 |. Glengyle.Va.._..... 200
Wn,shlt& River, (,an&dian Tex. 100 Balcony Falls, Va.. 150
Colony Fork Reservoir. hanger, Little Kanawha River, Fishing
Tex e 225 Camp, W.Va ..oooiiiiiiiiaanas 180
Bold Sprln Lnke,W .. 5 —_—_
Onjon Creek, Kyle, Tex...... Total _. .. iiiiaeieee 1,010
Lake McDonough Phelps, Tex - 400 e
Clear Fork Trinity River, Fort Bre
Worth, Tex ......_._............. 100 Hlll La.ke Eufaula, Ala....._.._.. 400
Sprin Lake Enuis, Tex.. 400 Silver Lake, Seale, Ala....o 160
Cold prlnf Lake, Yoakum ‘Tex.. 7 Euchre Creek, Seale, Ala . ... 200
San Antonio River.San Antonio, Tadlock Lake, 8ealo, Ala . ... 100
Tex 300 Applicants in ‘Alabama.. ..... . 400
Gun.dalupe River, Ban Antonio.’ . Boap Creek, Marletta, Ga......... 100
Tex 100 Warm Sprfngs Creek, Bulloch-
San Marcos River, San Marcos, villee.Ga .. .o iaiiool 258
cemme cmcaans 500 Bowden Mill ond, Ralei h Ga.. 100
F lican:s ‘in Toxas .............. 3,440 Mallory Pon Fornyth ....... 100
Tinker Creek, Roanoke, Va. . R 100 Crystal Laka. Cuthbert G ...... 100
Hollins, Va ...._._. 100 Ocmulgee River Jullette Ga.... 160
Chinn Creek, Plains. Va._.. ... 100 Spring l.ake, Macon,Ga, . ......... 800
Maplewood Pond, Ri( hmond Vu 100 Ingleside Lake, Macon,Ga .- .... 100
Reedy Creek, Ford,Va ..... N 100 Lake Benson, White Sulphur
Whiteoak Creek, Ford Va .. . 100 Springs,Ga .. .........__........ 100
Buttonwood Creek, Ford, Va . .... 400 Warmn and Cold Springs creeks
Tate Run, Wythovil e Voo o 165 Bullochville, Ga. . - 2687
Applicantq in Virginia ........... 1,200 Applicants in Geor zia ... 450
Applicant at Bluoﬂeld W.Va __. 100 Crooked Croek, Fow]er Kans 400
—————— | Spring Creek, Meade ans. 100
Total oo, i 27,181 Roservoir, Meade, Kans - 600
T A
Strawberry bass: pp icants in Loulsiana..........
Bull B:.ry?ou Hot Springs, Ark.. 100 Ering Branch, Neosho,Mo ...._. 3,430
Applicants'in Indian " erritory 200 awver Lake, Seymour, Tex ... 150
Crooked Lake, Fowler, Kans .. 50 || Seymour Creek, Seymour, Tex . 400
Resorvolr, Meado, Kans. .....- ... 150 ¢ Clear Fork of Trinity River, .
John Creek, Ashland, Kans. _..... 200 Fort Worth, Tox........ 350
Applicantsa in Kansas _____________ 300 Trinity River, Fort “Worth, Tex 850
Luke Martin, Cades,La ........... 125 San Antonio River, San Antonio,
Foster Lako, Shreveport,La ..... 200 Lox. ..o 1,500
ﬂou Robein \?l(“aind“ﬁa L,I: ) 126 Snlx‘xp‘l(uarnos River, Ban Marcos, 1 000
, Natchit A’ £ ’
i A 160 | olorado Biver MarbloFaiindox| Lo
Applicants in Louisiana.. 225 akeo Kyle, Kyle, Tex.............
.éz;zgeiRklvef é}uroracni(o g % Applicants in Texas .............. 2,545
8 ake, Jefferson City, Mo T I e
llow Pond, Perry, Okla ... 100 Total oo 186,500
Ln.ke Hayes, Marshal] TeX ....... 100
Total - e eeaans. 2,675
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Species and disposition. Species and disposition. Fry.
Cod: Lobster—Continued.
Vineyard Sound, Mass,— North shore Long Island, Me. 250, 000
AETOULN oecmn e emereeeeaa e 1, 408, 000 Between Schoodic and Petit
Off Robinson Hole.Mass ... 4,869, 000 Manan, Me.... ... _....__ 250, 000
Tarpaulin Cove, Mass . 36, 108, 000 Cutler Hm‘bor. Me.. 250, 000
Jobs Neck, Mass - 27,693, 000 Johnson Bay, M, 150,000
Gayhead, Mass .. 16,370, 000 Boothba Bay. oﬂ Cape New-
Waquolt, Mass .. 4,020, 000 PrES . 250, 000
Lackey Bay. Mass - 7,165, 000 Casco Ba.y—
Can Buoy,. 3,271, 000 Off 8mall Polnt, Me ........_... 250,000
Atlnntic QOcean, Gloucester Mass 98, 541, 000 Near north point Long Island,
verﬁ 3,925, 000 Me. ...ccii iiiiiieicneeea o] 1,100,000
Eel Pond, Woods Hole, Mass ..__. 1,558. 000 South shore Great Diamond Is-
Green Pond Falmouth, Mass. . 957,000 ! land, Me . 1,100,000
_— Off south shore Cow Isla.nd ‘Mo, , 500, 000
Total covunn it Midway between Pesks and
— Long islands, Me. . 1, 500, 000
Flat-fish: N ear west share Peaks Island,
Woods Hole Ha.rbor—- 1, 300, 000
Off Woods Hole, Mass . Near south shore Little Dia-
Grassy Island, Mas mond Island. Me.............. 1, 500, 000
Lackey Bay, Mass . ......... Woods Hole Harbor—
Green Pond, Ea.st Fa]mouth Mass Woods Hole,Maas .. ............ 1,875, 000
Great Pond, East Falmouth, Mass Off Grassy 18land. Mass . 1,524,000
Vlneyard bound Lambert Covo. Devils Foot Island, Mass. . 572,000
Mass. .o i ieeaae Vineyard Sound, off—
Hadley Harbor, Naushon Island, | Co lartree Neck, Mass.. ....... i 1,145,000
Mas: Nobska Point, Mass ............ 624,000
Acushnet, ‘Harbor, New Bedford, I Great Ledlg eveeeeann 585, 000
DAES. - creeeeenrnmramnanmmmemenn Woods Hole harbor Mass . 798, 000
—_— Atlantic Ocean, Glouwster, Mass 23,870, 000
Total i e cemiae ceeeane | 44, 230, 000 Rcituate Har-
——— bor. Mass ......| 1,423,000
Lobster: Beverly, Mass _ 2, 450, 000
Fisher Island S8ound, off Noank Rockport, Mass . 2,800, U0
............................ Lanesville, Mass. , 860, 000
Gulf of Maine— Barnstahle Harbor, Barnstable,
Oft Cape Porpoise Light, Me.. Mass .. 986, 000
Between Heron and Damascus Cape C off” Mnnomet.
Cove islands, Me. . 2T - S 648, 000
Northeast shore Georges Is’ Buzzards Bay, off Weepecket
land, Me. ... .. Island, Mass 787,000
Off southeast shore Mosqujto Long Neck,
Island, Me............_...." ... e 631, 000
Northea.stside Seal Harbor, Me Massachusetts Bay, east of Mi-
Southeast side Owls Head Bay, nots Light, Mass . ._... 1, 800, 000
Me Newport Harbor, Nowport R T 1, 268, 000
Wood Teland Harbor‘ Mo ...... —_—
Off Deer Island, M Total ceevvvnr cievenennaa. o] 60,879,000

Lunts Harbor, Long Island, Me.
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REPORT ON THE INQUIRY RESPECTING FOOD-FISHES AND
THE FISHING-GROUNDS.

By Huan M. SMith, Assistant in. Charge.

RIVER AND LAKE FISHES OF MAINE.

The fresh-water inquiries in Maine, referred to in previous reports,
were continued in 1900 by Dr. William C. Kendall. In the latter
part of the summer and early fall the Sebago Lake region was visited,
principally with a view to obtain further data on the spawning of
the native salmon (Salmo sebago). It was observed that there are
distinet spring and fall runs of these fish into the streams for feeding
and breeding purposes respectively. The spring salmon cnter the
streams in pursuit of smelts, and at that time will take the hook. They
return to the lake with the downward movement of smelts. The fall
fish very seldom bite. These facts suggest an explanation of similar
habits in thesea salmon.  The early seasalmon take the hook, while fall-
salmon seldom, if ever, do. It is quite possible that the early run isf r
feeding purposes. The fact that food is seldom found in the stomachs
is not proof that the salmon do not feed, for after confinement in traps
or when caught in gill nets they naturally get rid of their stomach
conlents, perhaps by disgorging, but more likely by digestion.

Some interesting notes were obtained on the habits of fresh-water
smelt in Sebago and Liftle Sebago lakes. Later Lake Auburn was
visited and a collection of the native fishes was made. Iere Hon.
I1. O. Stanley, one of the State {fish commissioners, rendered assistance
in various ways. A short trip was made to the Rangeley Lakes, in
order, if possible, to study and collect the blueback trout (Salvelinus
oquassa), but only one specimen was obtained. The fish have become
scearce alost to extinetion, but in the last ten years they seem to have
changed their habits to some extent and have inercased in size.  For-
merly a fish 10 inches long was the largest, and a weight of one-fourth
of a pound was probably the heaviest.  T'he specimens now caught on
ly or spoon, or by bait-fishing at the bottom, weigh as much as 24
pounds  This inerease in size is aseribed to the abundance of smelts,
the result of the plants made about 1851, '

Sebee Lake, one of the original landlocked-salmon lakes, was also
visited. It was learned that there the salmon had the same migratory
habits as the Scbago fish. From there Dr. Kendall went to Mataga-
mon or Grand Lake, near the headwaters of the east braunch of the
Penobscot. A few years ago o gentleman from New York called at
the Fish Commission Office in Washington to ascertain the identity

11
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of some small trout or salmon-like fish that he had caught at the upper
end of the east branch below the foot of Grand Lake.. Ile reported
that they ran from 6 to 10 inches long and were sexually mature at
that size. These interesting fish seemed to be identical with the
small salmon found in the Presumpscot River below Sebago Lake. A
specimen of a ripe male only 6 inches long was obtained. No adult
salmon were observed there, though it was learned that not longer
than four years ago they were plentiful on the spawning-grounds
within 2 miles of the dam at the foot of Matagamon Lake.

At least 17 species of fishes inhabit Matagamon Lake and neighbor-.
ing waters. At one haul of a 12-foot seine in the mouth of a small
brook 12 species were obtained. Of these, 3 were previously unknown
from Maine waters, and the recorded range of 4 more was extended.
The most interesting feature of this collection scientifically was the
discovery of 2 unrecognized species of the minnow Leuctscus and the
occurrence of the minnow Notropis muskoka, previously recorded only
from Muskoka Lake, Ontario, together with the finding of the ‘‘shore-
fish” (Fundulus diaphanus), the stickleback (Glasterosteus atkinsii),
and the chub (Semotilus atromaculatus) in these new localities.

" Incidental to the clam-planting experiments on Casco Bay, a number
of interesting observations were made in the ITarraseekett River, a
tidal estuary. The usual littoral fishes of the region were found in
abundance. Young blue-fish (Pomatomus) were very common, and
some had been seen the previous season, when they were supposed by
fishermen to be butter-fish (Poronotus). Their presence in such large
numbers is remarkable, since_adults of this species have not been
noticed in these waters, and only now and then has one been caught
in pound-nets in the outer waters of Casco Bay. In October young
menhaden (Brevoortia) from 3.75 to 4.75 inches long were seined, and
were also observed in brush weirs. The young of this species had not
before been positively known to occur on the Maine coast. White
perch (Morone) were uncommonly numerous, and the fishermen, owing
to their unfamiliarity with the species because of its previous scarcity,
identified it as the sea bass. On October 21 a jumping mullet (Mugl
cephalus) was taken in a weir, this being the first record of the occur-
rence of this southern species in Maine waters.

MODEL STUDY OF AN INDIANA LAKE.

In the summer of 1899 the Commission began a physical and bio-
logieal survey of Lake Maxinkuckee, Indiana, the desire being to
make such a study of this lake as would serve as a model for the
investigation of all gimilar lakes. The objeets and scope of this
inquiry are indicated in the report for 1900. It very early became
manifest that satisfactory data concerning many of the problens that
came up for consideration could be secured only by carrying on the
observations throughout at least one entire year. Therefore, when the
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work was resumed July 1, 1900, it was with the intention to continue
as many of the lines of observation as possible until July, 1901.

The investigations were again placed under the direction of Dr.
B. W. Evermann, who, during the summer months, had the following
assistants: Dr. J. T. Scovell, teacher of biology, Terre Haute, Ind.,
High School, whoso time was devoted chiefly to a study of the plants
of the lake and its immediate shores; Mr. Leonard Young, teacher of
biology, Evansville, Ind., High School, who was put in charge of the
plankton investigations; Mr. Millard Knowlton, student, Indiana State
Normal School, and Mr. II. W. Clark, of Fort Wayne, Ind., general
assistants, and Mr. W. F. Ilill, assistant engineer, U. 8. Fish Commis-
sion, who, with Prof. R. G. Gillum, teacher of physics and chemistry,
Indiana State Normal School, and Mr. T. B. Evermann, student,
Cornell University, made the survey for accurately mapping the lake.

This survey was completed early in September, and the volunteer
assistants returned to their respective school and college duties about
the first of September, leaving ouly Dr. Evermann and Mr, Clark to
continue the investigationsduring the fall.  When the former returned
to Washington Mr. Clark remained at the lake and carried on the
observations during the winter and spring.

The results of Mr. Clark’s observations are important and interest-
ing. They cover a period of the year during which but little study
has been given to any American lake, and it is believed that they will
add materially to a knowledge of the physics and cecology of small
lakes. DPerhaps the more important series of observations made
during the winter pertained to the behavior of various species of
fishes, mollusks, turtles, and aquatic plants, the feeding of coots and
other water birds, the series of temperature records, and the action
of the ice in its relation to the life in the lake and in modifying the
shore line. In spring the observations regarding the breeding times,
habits, and places of the different species of fishes, turtles, frogs,
crustaceans, and mollusks, the growth of the aguatic plants of the lake,
and the development of the plankton were of much interest and value.

The report on these investigations is now in preparation, and when
published will constitute a fairly complete monograph of Lake
Maxinkuckee.

BIOLOGICAL SURVEY OF THE GREAT LAKES.

This work, which had been in progress for several years, was
continued under the direction of Professor Jacob Reighard, of the
University of Michigan. The plan of operating a central laboratory
at Put-in Bay, which should serve as the headquarters of the survey,
was temporarily abandoned, and a number of independent inquiries
were taken up by field parties.

One of the most important of the fundamental biological investi-
gations which must be undertaken in lakes is the nature, abundanece,

F. C. 14 —38



114 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

and distribution of the minute floating organisms comprehended
under the general name of plankton, for it is on these that all the
fishes and other large forms are ultimately dependent “for their food
supply. Besides the mere determination of the species of animals
and plants which comprise the plankton, it is desirable to ascertain,
by means of specially devised apparatus, its volume and its vertical
distribution. Since 1898, Professor Reighard, in association with
Prof. IL. B. Ward, had been at work on a net which would register
automatically the volume of water from which a given amount of
plankton had been abstracted; and thissubject was continued in 1900.
During the summer of 1899, it had become evident that, in order to
determine the amount of water passing through a plankton net when
in use in the lake, it would be first necessary to ‘‘rate” in a labora-
tory the meter placed in the net opening for the purpose of indicating
the rate of flow of the water through the opening. It was required
to measure the volume of water passing through the net opening at
different net velocities in a unit of time, and to determine the number
of revolutions of the meter corresponding to such volume for each
velocity. This could be done only in a hydraulic laboratory, and
after investigation it was decided to make use of the facilities of the
hydraulic laboratory of the Ohio University at Columbus, Ohio. The
Commission had the services of Prof. William T. Magruder, of the
Columbus laboratory, and the rating was carried out under the joint
direction of Professor Magruder and Professor Ward.

The work of practically testing the efficiency of plankton nets was
then transferred to Put-in Bay. Iere four nets were constructed of
bolting cloth of four different degrees of fineness. Each of these nets
was then hauled repeatedly in the open lake from the steamer Shear-
water, and about seven hundred such hauls were made. The auto-
matic record of each haul showed the time occupied by the haul
(recorded in fifths of a second) and the number of revolutions of the
meter during the haul. From the curve constructed from the labora-
tory tests it was possible to determine the amount of water filtered by
each net during the entire haul, as well as during each fraction of the
haul. The results so far obtained may be stated as follows:

1. All of the nets experimented upon become clogged during the haul, so that
they filter luss water toward the end of the haul than at its beginning. This clog-
ging is 8o serious as to make it doubtful whether such nets can be, in any way,
made to yield quantitative results ot value. .

2. The records show that the pitching of the boat affects the agnount of water
pasesing through the net, a downward motion of the boat decreasing the amount
and an upward movement increasing it.

3. The records show that currents in the water or the drifting of the boat
noticeably increase the amount of water passing througi the net.

4. It was rendered probable that the nets filter & much larger part of the water
through which they are drawn than the work of Hensen has indicated.

This work yields the first direct measurement of the water passing
through a plankton net, and when completed will show under what
conditions, if at all, such nets may be used. The conclusions stated
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abovoe involved the careful tabulation of all the meter records, a tedi-
ous operation involving a large amount of calculating. This work
was completed in December. Upon discussing the results with ecom-
petent physicists and engineers it seemed best, in order to avoid all
possible sources of error, to continue the work for a short time during
the summer of 1901. By making slight alterations in the apparatus
it is hoped to reduce to a4 minimum some of the unavoidable errors.

The work on the biology of the plankton alge of Lake EKrie was
continued by Dr. Julia W, Snow in the botanical laboratory of the Uni-
versity of Michigan. Material collected at Put-in Bay was frequently
forwarded to Dr. Snow in the living condition and was used in prepar-
ing cultures. The results of Dr. Snow’s work during the summers
of 1898, 1899, and 1900 have been embodied in a paper, with numerous
colored figures, which is an important contribution to the subject.

Mr. R. H. Pond continued his investigation on the source of nutri-
tion in the larger aquatic plants. This work was carried on chiefly
at Ann Arbor by means of aquarium experiments. Mr. Pond also
visited PPut-in Bay at intervals and there conducted experiments in
which large numbers of aquatic plants were cultivated nnder various
conditions. Briefly stated, Mr. Pond’s work shows that in the case
of several species of the larger aquatic plants there is, contrary Lo
the usual opinion, undoubted dependence on the soil for nutrition.

In April, 1901, an investigation of the breeding habits of the stur-
geon in the rivers of western Michigan was undertaken by Prof. S. O.
Mast, of Hope College, ITolland, Mich. A study was made of the
ascent of western Michigan rivers by this fish, with a view to deter-
mining where fish might be obtained for artificial propagation. Mv.
Mast collected a considerable body of facts by correspondence and
made some observations in person. The observations show that the
sturgeon still ascends these rivers (Kalamazoo, St. Joseph, Grand, and
Manistee) in small numbers, but it is not apparent that artificial
propagation on a profitable scale could be undertaken there.

In May and June Professor Reighard maintained, under the auspices
of the Commission, an observation camp on the Huron River, Michi-
gan, for the purpose of studying the breeding habits of various fishes.
Among the species to which special attention was given was the dog-
fish (Amia calva), which wvas under constant observation from the
time the young fish, attended by the males, left the nests in swarms
until they had attained a length of 34 inches. The adult fish also
came in for study. Other species which were studied in some detail
were the common sun-fish (Eupomotis gibbosus), the bullhead (Amei-
urus nebulosus), and the black bass (Mrcropterus).

The large collections of invertebrate animals of Lake Krie obtained
since the beginning of the survey have been distributed as follows for
study and report: Mollusks, to Mr. Bryant. Walker, of Detroit; nemer-
tine worms, to Dr. C. M. Child, of the University of Chicago; leeches
and oligocheetes, to Dr. .J. P. Moore, of the University of Pennsylvania;
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bryozoa,to Dr. C. B. Davenport,of the University of Chicago; cladocera,
to Prof. E. A. Birge, of the University of Wisconsin, andflat-worms, to
Myr. Raymond Pearl, of the University of Michigan.

NATURAL HISTORY OF THE CALIFORNIA SALMON.

Mr. Cloudsley Rutter, scientific assistant, has continned his studies
of the salinon of the Sacramento basin. His field observations on the
migrations, habits, food, diseases, ete., of the adult and young salmon
have been supplemented by laboratory work addressed to the embry-
ology, anatomy, and histology of the species. Much new information
has been acquired, and additional or confirmatory data have been
obtained on subjects previously considered. .

Among the topics to which special attention was given, conclusive
evidence has been obtained as to the essential completeness of natural
spawning and of natural fertilization. It has also been shown that
the death of the female salmon after spawning is not due to exhaus-
tion incident to the spawning process, and that the fish remain on the
spawning-grounds even after all the eggs are extruded and continue
the spawning exertions until death. Some interesting observations
were made on the diseases to which the spawning fish are subject,
fungus and gill parasites being very destructive in September, but
of only slight effect in November. Some additional facts in regard to
the migrations of adults and fry were secured; but the rate of migra-
tion of adulfs is still an unsettled question and should be further
investigated. It would be useful for the fish-culturists on the upper
waters of the Sacramento to know definitely when to expect a run of
salmon that had passed a given point in the lower river—say, Sacra-
mento—at a certain time.

It has been approciated that by tagging or branding much light
may be thrown on the growth and movements of salmon that could
not be obtained in any other way. Accordingly, tests have been made
of the relative advantages of tagging fish, of marking numbers or
characters on their cheeks and opercles, and of mutilating non-vital
parts in various ways. Some 10,000 eggs were set aside with a view
to holding the resulting fry until the fall of 1901 and liberating them
after marking. .

A complete study of the circulatory system of the salmon, with
drawings, has been made; a full set of drawings has been prepared,
showing the changes in the alimentary tract of the salmon during
migration, and material has been preserved for histological study of
the various organs and tissues. Series of specimens for a full embryo-
logical study have been prepared.

In the course of the work along the river a new stream was found
affording special facilities for artificial propagation, especially in dry
seasons, like 1900, when many of the fish fail to reach the upper
courses of the river. This stream, Mill Creek, is already provided
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“with a dam, and in 1900 would probably have yielded three or four
million eggs.

At times from July to December, 1900, Mr. I¥. M. Chamberlain,
assistant of the Commission, was engaged in an investigation which
had its origin in the continued reports of a periodic mortality among
the fishes of the Sacramento River between Keswick and Redbluff,
this mortality being chiefly noticeable among the salmon at the time
when they were ascending that part of the river in abundance on their
way to the spawning-grounds. These reports were current topics of
conversation among the citizens of Redding, Anderson, and neigh-
boring communities, and, owing to the undoubted veracity of the
people who claimed to have personally noted this mortality, it became
necessary for the California State IFish Commission to take the matter
in hand. Asthis remarkable death rate had not been noticed previous
to the extensive operation of the copper works at Keswick, and as
those works are known to dump their waste into an affluent of the
river, popular rumor at once assigned the mortality to this cause.

During the summer of 1899 Mr. N. B. Scofield, an assistant of the
California Fish Commission, was detailed to make an examination of
the conditions existing in the river at the aflfected point. Ie carried
on a series of experiments mainly directed to the effect of the drain-
age from the works upon the salmon fry. The matter of the supposed
injurious effect of the smelter refuse was first officially brought to the
attention of the U. 8. I'ish Commission by the superintendent of the
Baird station in 1899. As this was a matter that ordinarily comes
wholly within the province of the State authorities, and affected the
government only through the diminution and eventual destruetion of
the hatchery operations at Baird and Battle Creek in case the notice-
able decrouse of the salmon run was traceable to the alleged causes,
no investigation was then undertaken by the U. S. Fish Commission
and the matter was dropped for the time being, though verbal reports
of numbers of dead salmon in the river continued from time to time
to reach the station. In June of tho following year, however, the
testimony of reputable citizens of Redding so strongly substantiated
reports of a remarkable and unnatural mortality among the salmon
then ascending to their spawning-grounds, that the superintendent
was impelled to again lay the matter before the Washington office, at
the same time suggesting that an investigation be made. Accordingly,
Mr. Chamberlain was directed to begin an examination of ‘‘the phys-
ical, chemical, and biological conditions of the various parts of the
river where the fish are affected.”

Personal inspection of the river in the vieinity of the copper works
diselosed (1) the presence of many dead fish, not only salmon, but
trout, suckers, earp, ete., either in the water or on the banks near the
water line, and (2) the discharge of particles of slag and chemicals
into the Sacramento from the turbid creck on which the smelter is
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located. On sand bars in the creek there was found an abundant
deposit of copper salts, and a preliminary test demonstrated the pres-
ence of large quantities of aecid, copper, and iron in the creek water
discharged into the river. 1t was thought advisable to take advantage
of the run of adult salmon at the Baird and Battle Creek hatcheries
for the purpose of conducting a series of tests as to the susceptibility
of fish to the materials in the water.

Careful experiments properly controlled established the fact that
copper sulphate in solution is decidedly injurious to fish life, and
even in amounts as small as one part to 582,000 parts of water caused
the death of salmon in a few hours. Other copper salts and free
sulphuric acid, the produect of mining and allied operations, were also
injurious, but not so markedly as copper sulphate. The manner of
death resembled that of the death of fish from simple asphyxiation
from the products of their own respiration. Questions are raised as
to the exact rdle of the salts in causing death (whether absorption and
resulting poisoning of nerve centers, or peripheral irritation at gills
and skin, or a destruction of the osmotic function of gills and conse-
quent asphyxiation), and whether the metal or acid component of the
salt is the more active agent.

Copper sulphate is produced at the ore deposits by natural causes,
and leaches into the drainage of the region. This process has been
in operation continuously, and is increased upon opening the depos-
its by the greater oxidation permitted. The extensively practiced
process of roasting ores produces large quantities of copper sulphate
and of sulphuric acid, both of which find their way into the drainage,
which is acid in the immediate vicinity and so heavily charged with
copper that efforts are made to save it by precipitation in tanks.
The smelting yields the slag which is turned into the streams and
which has been popularly supposed to be the chief factor in the
mortality of salmon. It is compuaratively unimportant, however, and
the smelting process adds but little to the pollution from mining and
roasting. While the small tributary which carries the drainage from
the mines investigated is acid and has no fish life whatever, the Sac-
ramento itself is mainly alkaline.

There has been for three seasons an undoubted falling off in the
salmon on the hatching-grounds, while there is not apparent a corre-
sponding diminution in the fish entering the river at its mouth.

The case against the mining and allied operations is not proven, as
it, does not yet appear certain that the mortality known to occur is due
vo artificial conditions; and if so due, that these conditions consist in
the products of mining, roasting, and smelting thrown into the stream.

Mr. Chamberlain’s summary of the results of his observations and
experiments is as follows:

It is well known that during the past three seasons the salmon run at the

spawning-grounds has fallen off to a point where the suspension of the fish cultural
work is threatened. At the same time the fishing at the entrance of the river
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ington. This, with similar material from other waters taken at various
seasons, will, when studied, be sufficient; to establish the food of the
carp—a question about which conflicting opinions are held—and also
afford a basis for comparison of the food of other fishes with similar
habits found in the same waters.

Some cursory observations on the food of carp and buffalo-fish were
made incidentally to the collecting and preserving of their viscera.
The season was apparently the least favorable for finding large quan-
tities of food, but this was anticipated; and the material probably
shows adequately the food for the season. The stomachs were usually
empty. The food was largely microscopic and contained in what was
apparently a mass of mud passed on into the intestine, where, rather
than in the stomach, doubtless the digestion of such nutritive ele-
ments as the mud contained oceurred. Food portions recognizable
macroscopically were rarely seen. In a few cases fragments of higher
water plants, such as Ranunculus, were found in the wsophagus and
may have been taken in accidentally. The color of the small amoant
of fluid contents often found in the stomach indicated that green
algse had been fed upon. In the Maumee River carp fed constantly
and largely upon whole wheat lost in the river a season or two previ-
ously by a grain elevator fire.

Observations carried on from Central Station in the I’otomae River
near Washington, D. C., during the spawning time of the shad have
shown that the carp is not at all destructive to shad spawn, the carp
not frequenting that part of the river bottom where the shad resort
for reproduction. ' ,

Cat-fish are known to consume immense quantities of the spawn of
shad and other river fishes, and, with the eel, must be reckoned among
the most destructive of the natural enemies of the shad in all the
streams of the Atlantic coast. A seine haul on Albemarle Sound,
North Carolina,witnessed by the writerin April, strikingly exemplified
the spawn-eating proclivities of the cat-fish. A large shad seine was
hauled in the early evening over a ground where a school of shad had
apparently just spawned. Many shad and alewives were caught,
but the prinecipal part of the catch consisted of about 5,000 cat-fish
(Ameiurus albidus), ranging in length from 6 to 18 inches, every one
of which, so far as observation went, was gorged with shad eggs.

EXAMINATION OF WEST VIRGINIA STi!EAMS.

The examination of the general physical and biological characters
of the streams of West Virginia, and more especially the nature and
abundance of the fish life, was continued in the summer of 1900 by a
party in charge of Mr. W. P. Hay. Field work began at Hinton in
July, and was carried on for two months, during which time numerous
streams in the southwestern part of the State, tributary to the Ohio,
were visited, and extensive collections of fishes and other water ani-
mals were made.
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The rivers in whose basing most time was spent were the New
and Greenbrier branches of the Great Kanawha, and the Guyandotte
and Big Sandy, independent affluents of the Ohio. All of these are
fine streams, flowing through picturesque mountain scctions. The
water averages slightly warmer than in the Monongahela basin; and
the beds are for the most part rocky, but in places there are stretches
of mud, sand, and gravel. Within very recent times the fish life of
this region was extremely abundant, but is now hecoming scarcer
each year. The influences which are here proving inimical to the
fishes are the same as those operating in the northern parts of the
State, mining and lumbering. Thus the fish throughout almost the
entire length of the Bluestone River have been greatly diminished
by coal-mining. In some counties logging and coal-mining have
together wrought the complete destruction of fish and fishing in fine
streams that were formerly celebrated for their abundance of execel-
lent fish. The employment of dynamite for fishing purposes has
been common in places and has resulted in much useless destruction
of fish life. The conditions in this State call for action and cnergetie
measures on the part of the local authorities if it is intended to pre-
serve the remaining food and game fishes.

EXPERIMENTS IN REARING LOBSTERS AND CLAMS.

The special lobster and clam investigations begun in the previous
year were continued during the summer and fall of 1900, and sub-
stantial progress was made in devising methods for carrying on the
cultivation of these important food animals on a large scale. The
work was under the direct supervision of Dr. II. C. Buinpus, who was
assisted by Dr. William C. Kendall, of the U. S. Fish Commission;
Dr. A. D. Mead, of the Rhode Island Fish Commission; Prof. J. L.
Kellogg, of Williams College; Mr. George II. Sherwood, Mr. J. E.
Wells, and Mr. Thomas B. Gould. ERxperiments were conducted at
Woods Hole, Gloucester, and Duxbury, Mass., at Wickford, R. 1., and
at several points on Casco Bay, Maine. At Wickford the Commission
had the active ¢ooperation of the Rhode Island fishery authorities and
was much aided thereby. Some remarkable results were achieved in
the planting of clams, and it may be said that the feasibility of private
clam-culture has been established, and that the business of growing
clams for market gives prowmise of rich pecuniary returns on many
parts of the east coast. The problem of rearing lobsters in large
numbers is still receiving attention, with prospect of ultimate success.
In June, 1901, arrangements were being made to renew the lobster and
clam experiments at several favorable points.

OYSTER- FATTENING EXPERIMENTS,

During the year the experiments in fattening oysters on artificially
nourished food have been continued at Lynn Haven, Va., with more
favorable results than have horctofore been attained. Each year
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sinee the beginning of the experiments a nearer approach has been
made to the end in view, namely, the perfecting of a sure means of
putting poor oysters in a condition of the highest possible perfection
for market, and it is now believed that the result is almost within
reach of attainment. The aim has been, from the beginning, to fur-
nish a method which would have the merit of being purely practical
from a commercial standpoint, with all of the problems worked out
which would confront the oyster-grower in applying it to his own
purposes. During the preceding fiscal year many of the oysters
introduced into the claire had become very fat, but certain irregu-
larities were manifested which would have militated against the adop-
tion of the process by practical men. These irregularities appeared to
arise from the absence of tidal or other currents such as are necessary
for the aeration of the water and the transport of the food within
reach of the oyster, and at the beginning of the fiscal year certain
changes were made in the plant with the object of supplying this
need. A canal was constructed of sheet piling, through which cur-
rents were induced by the action of a propeller driven by a windmill
erected for the purpose. To reduce the expense of handling the
oysters, they were placed in the canal on shallow trays which counld
be raised or lowered by means of a simple type of windlass.

The construction was finished in the fall, but, certain alterations
being found necessary, no oysters were introduced into the canal until
February 15. They were in very poor condition, but on March 5,
eighteen days later, they were reported fit for shipment. During
March the results were much better, and two lots which were placed
in the canal in an entirely unmerchantable condition were excessively
fat at the end of eight days. Other lots fattened ahmost as quickly,
but it was found that during many days the velocity of the wind fell
below that required o move the propeller, and there was a consequent
lack of eirculation in the claire. It may be necessary to correct this
by the use of a motor not dependent upon an uncertain power. A
peculiarity in the flavor of the oysters developed in the course of the
experiment, but the cause appears to be now understood, and it is
thought possibic to obviate it during the coming season.

SPONGE-PLANTING EXPERIMENTS.

The increasing scarcity of sponges on the Florida coast, due to the
extensive fishery carried on there, induced the Commission to begin,
during the present year, a series of experimentis in sponge-culture.
The field is not a new one, several previous experimenters having met
with & measure of success, but the experiments have never reached
a stage of practical utility. Sponges may be grown cither from cut-
tings or from the egg, but the former methad is so much more direet
and under control that it appears to offer the more promising field for
the establishment of a new industry, '

In January, 1901, Dr. II. . Moore began experiments at Sugar
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Loaf Key, about 25 miles east of Key West, and at several places in
Biscayne Bay. Several thousand sponge cuttings were planted at
these places under a variety of environmental conditions and aecord-
ing to a number of different methods. The chief problem confront-
ing the experimenter in this field is to find some ready means of
attaching the cuttings to a durable support, capable of resisting the
action of salt water and the ravages of the teredo and animals having
similar destructive habits, and which, at the same time, will not have
an injurious effect upon the growing sponge. The cuttings live and
their cut surfaces heal without difficulty. About six weeks after the
plants were made they were examined, and, under favorable condi-
tions, it was found that about 95 per cent of the sheepswool cuttings
were alive, healed, and apparently healthy. In several cases, where
the plants were made in places exposed to very strong currents, many
of the pieces were torn loose from their supports, while others had
been killed by rough action of the currents. The cuttings from yellow
sponges suffered a much greater mortality than those made from the
sheepswool sponge, but whether this be due to the more delicate nature
of the animal or to the acecidental conditions under which they were
planted is not yet determined. So far as has been determined the
more valuable sheepswool sponge seems to be possessed ‘of greater
hardiness than its cogener. The experiments will be continued and
extended during the coming season, and will have for their primary
object the development of a practical method of sponge-rearing.

In the account of the operations of the steamer Fish Hawlk will be
found a reference to the work done by that vessel in beginning a
survey of the sponge-grounds of Florida. As a preliminary to rational
legislation for the improvement of the sponge industry, a knowledge
of the extent of the grounds, their exact loecation, their present and
past productivity, and the distribution of the commercial sponges in
the different sections is indispensable. It is proposed to continue
this work of the vessel, in conjunction with the sponge-planting
experiments.

FISHES AND FISHERIES OF HAWAIIAN ISLANDS.

The act of Congress approved April 30, 1900, providing a govern-
ment for the Territory of Hawaii, contained the following provision
(section 94):

That the Commissioner of Fish and Fisheries of the United States is empowered
and required to examine into the entire subject of fisheries and the laws relating
to the fishing rights in the Territory of Hawaii, and report to the President
touching the same, and to recommend such changes in said laws as he shall see fit.

Early in the spring of 1901 the Commission made plans for such an
inquiry as was contemplated by this act. It was decided to make the
investigations comprehensive and thorough, so that the fishes and
fisheries of this group of islands might be as fully understood as
possible in both the biological and commercial agpeets. The investi-



124 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

gations were placed under the direction of Dr. David Starr Jordan,
president of Leland Stanford Junior University, and Dr. Barton W,
Evermann, ichthyologist of the Commission, with the following assist-
ants: Mr, John N. Cobb and Mr. E. L. Goldsborough, of the Fish Com-
mission, as statistician and general assistant, respectively; Dr. Oliver
P. Jenkins, of Stanford University, as volunteer scientific assistant;
Mr. A. H. Baldwin and Mr. C. B. Hudson as artists.

The party sailed from San Francisco May 30 and landed at Hono-
Iulu June 5. With Honolulu as headquarters, the investigation wag
begun of the commercial fishes and fisheries of the island of Oahu
and was well under way at the close of the fiscal year.

DISEASES OF FISHES. -

During the year the study of the diseases of wild and domesticated
fish has received inecreased attention. Mr. M. C. Marsh, the assist-
ant who has been assigned to this branch, has devoted most of his
time thereto, and for the purpose of better fitting himself for the
consideration of this intricate subject, has taken special laboratory
instruction in human pathology and in bacteriological methods.

Owing to the newness of the subjeet there is very little reliable
published’ information on the etiology, pathology, and treatment of
fish diseases, and a great deal of pioneer and preliminary work must
be /one in order to be in position to interpret the phenomena of
disease and devise measures for its amelioration. It has already been
determined that bacteria are the most potent factors in the causation
of fish diseases, and the ‘thorough study of thesc organisms and the
perfection of cultural’ methods applicable to the special class of
animals under consideration are of fundamental importance. As the
study of fish pathology has progressed it has become more and more
evident that accurate descriptions of the normal functions and strue-
ture of the various species of food-fishes are necessary, and the
absence of comprehensive information of this character is strongly
felt. There is scarcely one of our food-fishes which has been the
subject of a systematic physiological and anatomical examination, and
until this is done the interpretation of discased conditions and the
ingtitution of remedies therefor can not be intelligently undertaken.

The diseases demanding and receiving most attention during the
year were epidemics affecting the brook trout at the Manchester,
Iowa, and Northville, Mich., stations of the Commissien. Several
weeks in July, 1900, were spent at the former station in studying a
trout disease, apparently the same as that which was found at North-
ville in the previous year and which reappeared in the spring of 1901.
The investigation of the Northville epidemic continued through June
and was in progress at the close of the year.

Prof. Gary N. Calkins has recently described * a disease affecting
the brook trout on Long Island, N. Y., and atiributable to a newly

*Report of Commissioners of Fisheries, Game, and Forests of the State of New York for 190,
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discovered protozoan parasite (Lymphosporidium trutte) to which the
disease at the Commission stations bears a close resemblance in many
respects. It was therefore thought that an examination of the patho-
logical material from Northville and Manchester would probably
reveal the same parasite. A careful search, however, failed to dis-
close it, and the evidence pointed to the original diagnosis of bacterial
infection, which was confirmed in the summer of 1901. It thus
appears that the brook trout is subjeet to both bacterial and pro-
tozoan infection, the two very similar in their external lesions.

Studies were made of various minor cases of apparent parasitism
or malformation in trout and of the blisters or air blebs of the mucous

. membrane of trout afflicted with pop-eye. Microscopic sections of the
latter showed merely the method in which the superficial layer of
epithelium had been uplifted by a gas pressure beneath it, and gave
evidence of no more antecedent cause. As in the case of pop-cye
among fishes in the Woods Hole aquarium, no parasite appeared in
the immediate neighborhood of the gas acecumulation, although this
does not exclude, of course, bacteria difficult of demonstration or not
demonstrable by ordinary methods.

Of the other cases the most interesting was one of scarcely elevated
black areas upon the skin of a brook trout, these having every appear-
ance of parasitic cysts. On section, the black color appeared to bean
inerease in the normal pigment of the skin, while the elevation con-
tained no parasites, many cocci-like bodies proving to be merely
pigment granules. The slight elevation seemed to be caused by a new
growth of normal tissue, and the most likely explanation is that the
black spots are small neoplasms of uncertain classification. The-
same trout had asmall polyp or projection from theskin of the belly,
which upon section appeared also to partake of the nature of a tumor.
Pigment was absent from it, but is also absent from that portion of
the belly. There is a possible relation between this process and the
black c¢yst-like bodies upon the sides and back of the trout.

Studies were made of the brain of salmon fry from the Pacific coast,
which had died as so-called ‘‘crazy” fry, there being no external
lesions or any circumstance whatever to account for the mortality.
As brain pathology is of especial difficulty, and as but little is known
of the microscopic features of the normal fish brain, not much was
expected from this examination; but there was some evidence of
brain lesions to acecount for the peculiar death of fry. These were
not degenerations, but lack of complete development of important
portions. If cases of this sort continue to arise, an important field is
opened for study.

An annoying fungus attack in the Commission aquarium at the
Pan-American Exposition received some attention in June. The lake
water was found to be charged with fungus spores, and the quantity
used was too large to admit of a filtration that would remove these
spores. It was concluded that the fungus could be kept in check
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only by careful attention to the individual fish as fast as they showed
the slightest signs of being affected. Nothing proved to have decided
advantages over the use of salt for this purpose. A permanganate of
potash solution, reported as almost a specific for fungus in England,
was a failure. It could not be introdueed into the water continually
on account of the color imparted, and especially because the fish
would not endure, save for a comparatively short time, even a very
weak solution. The short dip in stronger solutions was impracti-
cable, as there was no safe margin between a strength of solution
which was fatal to the fungus and harmless to the fish. Formalin
was expected to give better results, but according to the report of the
superintendent of the exhibit did not do so, and at best nothing would
improve very much upon salt, for there remains in any case the neces-
gity of attention tothe individual. Salt is moderately successful as a
remedy when the attack has not proceeded very far.

Some bacteriological work was undertaken in connection with the
Lynn Haven experimental oyster claire. The so-called ‘‘ muddy” taste
of oysters from this claire can not be attributed to bacterial infection
or pollution, although the colon bacillus was obtained from the stomach
of some oysters. It was not obtained, after test for it, from the claire
water or fertilizer, and its presence in the oysters is not constant. Qb-
servations are too few to show the significance of its presence in the
few cases recorded.

Mr. Marsh devoted the last half of the year chiefly to work in the
bacteriological and pathological laboratories of Johns Hopkins Uni-
versity, where an exhibit of bacteria related to fishes and fish diseases

-wasy arranged for the Commission’s display at the Pan- American Expo-
gition. Over twenty species were prepared, each represented by a
plate culture and two tube cultures. They consisted of water bac-
teria, the pus cocci, bacteria obtained from diseased fishes, a ¢hromo-
gen from the disease known as ‘‘ pop-eye,” a phosphorescent bacillus,
and the bacillus of tuberculosis in fishes. The cultures were usually
killed and the medium hardened by formalin, and the tube or plate
sealed with paraffin,

The necessity for carrying on microscopic and bacteriological work
in the field led to the preparation of an outfit to serve as a portable
laboratory. The extensive traveling outfit of the Marine-Hospital
Service furnished a precedent and in a general way a model for the
plans of a similar but much smaller one adapted to the needs of the
Commission. It consists of the smallest quantities of apparatus and
material consistent with usefulness and efficiency for performing the
more ordinary bacteriological and microscopi¢ manipulation, exclu-
sive of incubation at body temperature and anaérobic culture. The
essential idea in the gathering together of the apparatus as a unit was
to do work which could be done only in the field, and which was to be
continued in a more complete and permanent laboratory.

The bacteriological researches of the Fish Commission were greatly
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advanced by again receiving from the Secretary of the Treasury per-
mission to use the facilities of the ITygienic Laboratory of the Marine-
Hospital Service at Washington.  "The director of the laboratory and
his staff aided these studies by their courteous assistance in various

ways.
WORK OF THE BIOLOGICAL LABORATORIES.

Woops HoLk, MassacHuseTTs (H. C. Bumpus, DIRECTOR).

The administration of the work of the biological laboratory at
Woods Hole was continued under the direction of Dr. H. C. Bumpus,
professor of comparative anatomy in Brown University.

The opportunity to pursue studies at the laboratory was accorded to
an unusually large number of biologists, whose names follow arranged
under the respective institutions with which they were connected:

Brown Untversity: George H. Sherwood, A. M.; Millett T. Thompson, A. M.;
R. W. Tower, A. M.; Leec Barker Walton, A. M.; L. W. Williams, Ph. D.

Denison University: Charles Bawden: H. A. Green, B.S.; C.Judson Herrick, Ph. D,

Harvard University: Robert S. Breed. S. M.; Freeland Howe, jr.. A M.; J. M,
Johnson, A. B.; J. H. McMurray: T. Ordway, A, B.; George H. Parker,
Sc. D.; Herbert W. Rand. Ph. D.; M. E. Stickney, A. M.; R. M. Strong,
Ph, D.; William A. Willard, Ph. D.: Robert M. Yerkes, A. M.

Indiana University: William H. Dudley, Ph. D.; C. H. Eigenmann, Ph. D.; W. J,
Moenkhaus, Ph. D.

University of Towa: W. B. Bell; H, A. Childs, B. S.

Johns Hopkins University: Caswell Grave, Ph. D.; Henry F. Perkins, A. B.

Massachusetts Institute of Technology: R. P. Bigelow, Ph. D.; George W. Field,
Ph. D.; Erik H. Green, M. A,

University of Michigan: S. J. Holmes. Ph. D.; Raymond Pearl, A. B.

University of Nebraska: Albert D. Lewis, A. B.; Frank E, Watson, A, M.

Princeton University: Ulric Dablgren, Ph, D.; C. W, F. McClure, A. M.; C. F.
Silvester; G. W. P. Silvester.

Stanford University: R. P. Cowles, A. B.; Harold Heath. Ph. D.

University of Texas: Charles T. Brues: Axel L. Melander; W. M. Wheeler., Ph. D.

Washington and Jefferson College: Edwin Linton, Ph. D.: Charles W. Stone.

Williams College: James L. Kellogg. Ph. D.: Roy Spencer Richardson, Ph. M.

Miscellancous: ¥. M. Chapman, American Museum of Natural History, New
York; Wesley R. Coe, Ph. D., Yale University; George Ellett Coghill, M.
S., University of New Mexico; Herbert H. Cushing, M. D., Woman's Medi-
cal College of Pennsylvania; Winfield A. Denny, Anderson High School,
Anderson, Ind.; Charles W. Hargitt, Ph. D., Syracuse University; Charles
A. Holbrook, A. B., Melrose, Mass.; Ernest Ingersoll, New York City: Por-
ter Edward Sargent, A. M., Browne Nichols School. Cambridge, Mass.; M.
W. Stickney, A. M., Worcester Academy; Francis B. Sumner, Ph. D., Col-
lege of the City of New York; Ernest E. Tyzzer, A. M., Harvard Medical
School; F. C. Waite. New York University Biological Station, Hamilton,
Bermuda: Herbert E. Walter, A. M., North Division High School, Chicago;
Charles B. Wilson, A. M., State Normal School, Westtield, Mass.

Besides the usual full equipment for the collection of all forms of
marine life and their preservation and microscopic study, the labora-
tory had a number of accessories which contributed to the facilities.
A large fish-trap, operated by the Commission in Vineyard Sound,
furnished a great abundance and variety of material for study. The
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steamer Fish Hawk and the schooner Grampus were attached to the
station during most of the summer; the former made a number of
dredging expeditions to the neighboring waters, and the latter made
a successful trip to the off-lying tile-fish grounds. The steam yacht
Phalarope, which had been purchased for this station in the previous
year, proved of great assistance, and the steam launches Blue Waingy,
Cygnet, and Merganser were in general use.

The laboratory assistants were Prof. R. W. Tower, Mr. George H.
Sherwood, Mr. Vinal N. Edwards, Mr. L. B. Walton, Mr. David Rob-
inson, and Mr, H. A, Grecn.

The library, which had been greatly improved during the previous
suminer, was in constant use for reading and reference. The librarian
of Brown University courteously loaned to the Commission a number
of scientific periodicals and standard books of much usefulness to the
laboratory workers. Biologists in all parts of the world have sent
copies of their papers to the library. The accessions during 1900
numbered about 500. -

Among those who conducted work in the special interest of the
Commission the following may be mentioned:

Prof. C. H. Eigenmann made a study of the early life of the sque-
teague, one of the most abundant and important of the summer food-
fishes of southern New England. Hisinquiries were addressed to the
spawning time and grounds; the movements, habits, and food of the
young; the rate of growth of the young, and the changes in their form
and color incident to growth.

Prof. R. W. Tower carried on certain physical and physiological
investigations regarding the air-bladder of fishes, and the chemical
nature of chitin, the basis of the shells of lobsters, crabs, and other
crustaceans.

Prof. Edwin Linton continued and completed his studies of the
internal parasites of the fishes of the region.

Prof. W. M. Wheeler, who in the previous season had studied the
free-swimming copepods of the adjacent waters, continued his con-
sideration of this group, and began a systematic study of the pelagic
copepods of the east coast. A large amount of material, which the
Commission had for years been accumulating, was placed in Professor
Wheeler’s hands.

Prof. 8. J. Holmes began the preparation of a descriptive list of the
amphipods of tlie region. '

Mr. George H. Sherwood experimented with new met,hed% of rearing
lobster fry, and, together with Mr. V. N. Edwards, made observations
on the phonomena of fish migration and its relation to the physwd,l
and meteorological conditvions.

Prof. J. L. Kellogg continued his experiments in clam-culture begun
in the previous year.

A biological subjeet of more than ordinary interest to scientists and
the general public is the reproduction of e¢els. During the summer of
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1900, some observations were made at the laboratory which materially
contributed to the knowledge of the spawning of ecols in American
waters. On July 31 the schooner Grampus collected a nuinber of cel
egys at the surface, about 30 miles south of South Shoal light-ship.
The eggs reached the station on August 1 and were placed in charge
of Professor Kigenmann. Inasmuch as no eel eggs had before Leen
taken in our waters, the progress of these was watched with much
interest. The development was rapid, and many eggs hatched during
the night of August 2-3. The last larvie died on August 14. A
preliminary note on these eggs and larva was published by Professor
Eigenmann in Science for September 14, 1900, and a full account, of
his observations was prepared for publication in the Bulletin of the
U. 8. Fish Commission for 1901. The latter article first reviews the
modern work on the development of the eel by Raffacle, Grassi, Cun-
ningham, and other European biologists, and then describes in detail
the eggs, embryos, and larva in hand, many drawings accompanying
the text. The identification of the eggs as those of the conger eel—
not previously described—is based on strongcircumstantial evidence.

In the last week in August, 1900, information was rcceived at the
laboratory that for two or three weeks previous there had been streaks
of reddish water in Priests Cove, Buzzards Bay, near the Fairhaven
shore. It wasstated thatthe ‘ streaks” varied in width from 50 yards
to one-half mile, and those who conveyed the information said that
when fishing they had caught no fish within the limits of these areas.
According to the report, thousands of dead or dying fish were seon on
the shore, among them minnows, chogset, tautog, eols, etec. The
tautog ranged in length from 6 inches to 1 foot, and the eels from 1
to 2 feet. There was a bad stench from the red water, and the fish
washed ashore were bloated.

Upon learning of the appearance of the red water, the director of
the laboratory suggested to Prof. C. H. Eigenmann and Mr. Vinal N.
Edwards that they visit the region of New Bedford and examine into
the matter, and this they did on August 29. Professor Kigenmann
reported that reddish-brown water in a band about 100 yards wide was
found extending from Fort Phoenix eastward toward Egg Island, and
ﬂ.la.t the red wator had been noticed during ten days previous to his
Visit. It appeared that the period of discoloration of the wator must
have culminated on August 25, for during the following night a
number of dead eels, tautog, cunners, minnows, and squeteague were
cast on shore, and none were cast up later. Squeteague had been
abundant in the bay previous to the appearance of the red water, but
nono had been taken since it appeared, and fish wore generally-absent
in its neighborhood. Some of the water placed in glass jars was found
to contain great numbers of minute bodies which gave the water a
yellowish tinge; many settled to the DLottom, forming a yellowish
flocculent layer. The bodies were found to be globular unicellular

F. C. 1019



130 REPORT OF OOMMISSIONER OF FISH AND FISHERIES.

organisms (Peridinium), cither single or in strings of two to six, and
measuring 32 to 40 u in diameter. The red water had a density of
1.025 and a temperature of 76.75°. N

It is interesting to note that this occurrence of Peridinium resem-
bled that in Narragansett Bay in 1898, investigated and described
by Dr. Mead (Science, vol. viin, p. 707, 1898). The red water in Nar-
ragansett Bay was noticed during the latter part of August, Septem-
ber, and part of October, the maximum being reached on September
8 and 9. Fish and crustaceans tried to escape from the water, and
thousands of dead fish, erabs, and shrimps were found strewn along
the shores or even piled up in windrows. No fish were killed after
the latter date, but the red color in the water remained, and fish were
scarce in itg vicinity. The water was cleared by a heavy rain, but the
red color was somewhat in evidence for a time afterwards.

The following publications, based on or relating to the work of the
laboratory, were issued during the fiscal year:
The gas-bubble disease of fish and its cause. By F. P. Gorham.
Some chemical changes in the developing fish egg. By P. A. Levene.
The free-swimming copepods of the Woods Hole region. By W, M. Wheeler.
Observations on the life history of the common clam, Mya arenariu. By James

. Kellogg.
The natural history of the starfish. By A. D. Mead.
On the movements of certain lobsters liberated at Woods Hole. By H, C, Bumpus,
TImmprovements in preparing fish for shipment. By R. W. Tower.
Report of a dredging expedition off the southern coast of New Eungland, Septem-
ber, 1809, By Freeland Howe. j
Fish parasites collected at Woods Hole in 1898. By Edwin Linton.
Biological Notes No. 1.
The chemical composition of the subdermal connective tissue of the oceun sun-fish,
By Erik H. Green.

The hydroids of the Woods Hole region. By C. C, Nutting.
Parasites of fishes in the Woods Hole region. By Edwin Linton,

BrAUFORT, NORTH CAROLINA (H. V. WILSON, DIRECTOR).

The Beaufort laboratory, which had opened on June 1, 1900, was
closed on September 10. It was reopened on May 1, 1901, and was in
operation at the close of the fiscal year. The laboratory occupied the
same temporary quarters as in previous years, and Dr. H. V. Wilson,
professor of biology in the University of North Carolina, continued
in charge. The steam launch Pefrel and several small boats were
attached to the station during the summer,

Those who availed themselves of the facilities of the station were
as follows:

Johns Hopking University: Dr. Caswell Grave, Mr. R. P. Cowles, Mr. J. A. E.
Eyster, Mr. O. C. Glaser, Mr. D. H. Tennent. .

Columbia University: Dr. H, E. Crampton, Mr. H. B. Torrey, Mr, J. C. To.rey,
Dr. E. B, Wilson.

University of North Carolina: Dr. H, V. Wiison, Mr. J, W. Tarrentine.

University of Missouri: Dr. W. C. Curtiss.

University of Alabama: Dr. John Y. Graham.

Bryn Muwr College: Dr, T. H, Morgan.

Trinity College (N, C,): Dr. J. I. Hamaker.

Qoldsboro (N. C.) Schools: Mr, R. E. Coker. principal.
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The following accounts of some of the investigations here carried
on are extracted from Dr. Wilson’s report:

Mr. Coker and Mr. Tarrentine, who during June had made a study
of the food of certain edible fish, spent the greater part of July in
studying the life-history of a small nonedible fish, one of the blennies
very common about wharf piles, where sheepshead feed. The eggs
of this fish are deposited in layers, adhering to old barnacle shells,
ascidians, or rocks. The eggs were hatched in the laboratory. The
striking characteristics of egg, old embryo, and just-hatched larva
were worked out in sufficient detail to permit recognition of these
stages wherever met. The notes on this investigation, together with
those on the food study, will be handed in as.soon as certain figures are
completed. Mr. Coker spent the remaining part of the summer in
studying the life-history of a small goose barnacle parasitic on the
gills of two edible crabs, the blue crab and stone crab. About 70 per
cent of the blue crabs are infested. The parasite is sometimes so
abundant in individual crabs as to fill the gill chamber, the number
running up to about 1,000. Certain simple experiments indicate that
the parasite unquestionably wealkens the crab. "The systematic points
of the form were carefully worked out. The form differs from previ-
ously described species of this interesting genus, and must be recorded
as a new species.

Dr. Grave devoted most of his time to his economic investigation
of the conditions favorable to oyster-culture. Constant watch was
kept upon an experimental oyster bed, which included many small
areas planted at different times from April to August, 1900, inclusive,
on some of which steamed shells were seattered browdecast; on others
similar shells were laid down in rows; on still others, steamed and
fresh shells were hung on wires. The cateh of spat was abundant on
all arcas, there being no difference between steamed and fresh shells,
contrary to the opinion and practice of local oystermen; but where
shells were planted in rows thore is a much better cateh of spat than
where they are scattered broadcast. In this locality the breeding
'season of the oyster extends from Mareh to December, inclusive.
T'he spat deposited on the bed has grown well. Many of the oysters
on jhme 1, 1901, measured about 24 inches in length, others only 1 to
14 inches; larger oysters, 3 inches long, were occasionally taken.

Dr. Grave also continued his investigations upon the feeding of
Oysters, both on natural beds and beds composoed of planted adults,
and upon the bhysieal factors affecting the growth of oysters. Iis
study of the influence of shore line, bottom, and current on the shape
ltflll(ell by natural beds, an account of which has already been pub-
1shed in the Johng Hopkins University Circular (April, 1901) bears
upon the shape and direction which should bo given to planted beds
in the 'Nort;h Caroling sounds.

During the summer Dr. Grave colleeted matorial and data for a
proposed report upon the Beaufort echinoderms from the systematic
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and natural-history points of view. He has now complete accounts
of the life histories of the southern sand-dollar and the most abun-
dant of the Beaufort ophiurans. His signal success in rearing these
forms from the unfertilized egg to the adult condition has been due
to his employment of a particular method of feeding. Muddy sand,
rich in diatoms, is dredged, and is kept in proper light, in labora-
tory aquaria, until the number of diatoms has vastly increased. Such
diatomaceous sand is used as stock food. A supply of it is added to
each aquarium jar in which the larvsa are kept; the water in the jar
is not changed, and the jar is kept covered.

Dr. Hamaker carried on observations on the natural history of the
Beaufort actinians, studying their characteristic features in the living
state, both in their natural habitat and when kept in the laboratory
aquaria. Their variability and individual color changes make this
study from life essential to a successful systematic treatment. Notes
were made on the breeding, food, etc. Material was prepared for
careful histological work, and the study of this material was continued
during the year.

Mr. H. B. Torrey studied the early development of an annelid
(Aztothea), one of the most abundant worms on the sand shoals. Mr.
Torrey’s attention was concentrated upon the ‘“cell lineage,” or the
origin of particular layers and organs from particular segments of the
egg. Incidentally observations on the general natural history were
made. The eggs are laid in jelly masses, very frequently at any rate,
in the early morning. The eggs emerge from the mouth of the burrow
already fertilized. 'The larva is an opaque modified trochophore,
free-swimming in the jelly. It emerges from the jelly in from two
to twelve days, and then has a structure adapted for bottom life.
Axrothea is n common article of food for several bottomm-feeding fish
(hog-fish, croaker, sea mullet).

Dr. E. B. Wilson and Dr. Crampton made studies of the early
development of the eggs of the various invertebrates. The former
gave special attention to the development of the unfertilized eggs of
the white sea-urchin, which are made to develop parthenogenically
under the stimulus of magnesium chloride. Dr. Crampton studied
the behavior of the eggs of the oyster and other mollusks when sub-
mitted to unusual chemical and physical conditions.

BIOLOGICAL LABORATORY ON THE GULF OF MEXICO.

For a number of years the establishment of a biological laboratory
on the Gulf coast of the United States has been under consideration
and has been urged by members of Congress and private citizens of
the Gulf States. During the Fifty-sixth Congress unusual attention
was given the matter and a number of bills providing for the station
were introduced. In order to put the Commission in possession of
full information regarding the available sites, it was determined to
have the entire Gulf seaboard canvassed in advance of any action
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Congress might see fit to take. Accordingly, during the fall and
winter of 1900-1901 Dr. I. F. Moore was detailed to visit ‘Texas and
Louisiana for this purpose; Dr. W. C. Kendall went to all suitable
localities on the shores of Mississippi and Alabama, and Dr. H. M.
Smith made an examination of points on the Florida coast Letween
Tarpon Springs and Key West. Reports on these investigations have
been submitted.

SCIENTIFIC INQUIRY EXHIBIT AT PAN-AMERICAN EXPOSITION.

An exhibit illustrating the funetions and work of this division, and
forming a part of the general exhibition of the Commission at the
Pan-American Exposition, was collated by Dr. H. F. Moore, Mr. M. C.
Marsh, and the writer.

The collection, which was one of the most complete and instructive
of the kind ever brought together by the Commission, included the
tollowing objects: (1) Models of the steameors Albatross and Iish
Hauwk, to whose investligations most of the knowledge of the deep-
water life of our coasts is due; (2) samples of the beam trawls, dredges,
rakes, tow nets, tangles, seines, gill nets, and other apparatus used in
making collections of water animals; (3) samples of the vessels used
for the preservation and transportation of collections; (4) a sounding
machine and its accessories, for determining the depth of water, the
bottom temperature, and the nature of the bottom; (5) a map showing
where the Commission has carried on scientifiec investigations, and
plates used in illustrating the reports of the Commission.

As pertinent to the functions of this division of the Commission,
there were also shown series of specimens illustrating the aquatic
resources of the country, including the economic mollusks, crusta-
ceans, and other invertebrates of the United States and Porto Rico.
Special exhibits of this nature were the commercial sponges of Florida;
the pearl-bearing mussels of the Mississippi basin, many of which are
used in button-making; the oysters of all coastal regions, displayed
with reference to their growth, life-history, and enemies. Ten charts
S.howing the geographical distribution of the most important food-
fishes of the Great Lakes werce also prepared.

INTERNATIONAL CONGRESS OF AQUICULTURE AND FISHERIES.

In conjunction with the Universal Exposition at Paris in 1900, there
Wag held, under the direction of the French government, an inter-
national congress of aquiculture and fisheries, under the presidency
of Prof. Edmond Perrier, member of the Institute and director-of the
ISVIuseum of Natural History of Paris. Tho congress convened on
tlfgoli‘):(l:)ler 14, in the Palais des Congrés, and was formally opened by

* (.311 minister of commerce. Professor Perrier then delivered
an {}ble Introductory address, and the congress resolved itself into
sections for convenience in considering the various subjects that
came before it.  About 100 delegates from Europe and America were
In attendance, most of the countries of Kuropo being represented by
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persons distinguished in the lines of fish-culture, the commercial fish-
eries, or biological science. The United States IFish Commission was
officially represented by Dr. H. M. Smith. Other members from the
United States were Dr. T. II. Bean, director of forestry and fisheries
on the stafl of the United States Commission to the Paris Exposition,
and Iieut. Commander A. C. Baker, U. 8. N.

Papers and discussions covering a wide range of topics were pre-
sented in the sections and the general séances. The subjects consid-
ered came under the heads of scientific studies of the salt and fresh
waters, the methods of the sea fisheries, marine fishing considered as
sport, practical aquiculture and fishing in fresh waters, oyster-culture
and mussel-culture, the utilization of fishery products, and the social
and hygienic relations of the fishermen. Dr: Fabre-Domergue, the
inspector-general of marine fisheries, gave an illustrated lecture on
““The character and limitations of man’s influence on the productivity
of the seas.” The proceedings of the congress included visits to the
fishery palaco of the exposition and to the museum of natural his-
tory, and a number of social features, concluding with a banquet on
September 19 at the Palais D’Orsay, given by the French minister of
marine.

Bofore adjourning the congress took action on a number of resolu-
tions and propositions that had been brought up in the course of the
meeting. Among the numerous formal views expressed, the follow-
ing have special application or interest to the United States:

(1) Investigations of lacustral biology are important for both their scientific
interests and practical value, especially as they bear apon fish-culture, and should
everywhere be encouraged as far as possible.

(2) In small and unimportant streamns line fishing only should be permitted, the
use of nets or other apparatus being limited as much as possible.

(3) The introduction of exotic species of fishes into international streams and
lakes, or the p'anting of the eel in waters still free from the species, should be
undertaken only after obtaining the sanction of all States interested.

(4) The success attending sbad-culture in the United States and the important
economic results therefrom indicate that similar operations in this country
(France) would be apt to prove of substantial benefit.

(3) Each government should be urged to take the most effective measures for
facilitating the free movements of migrating fishes (especially salmon) in ascending
streams, to foster the study of improved systems for the passage of fish, and to
provide for fishways in all industrial and agricultural dams having a greater
height than 0.80 meter. Water-tight dams should not be built with a vertical
tace downstream, but with hoth sarfaces sloping at an angle of about 30°.

(6) The governments should promote the study of means of detecting poisoned
fishes, just as in human criminology. and all poisoned animals should be seized
and the holders thereof prosecuted so as to put an end to this nefarious practice.

(7) As to the pollution of streams by various factories, it is declared to be the
duty of the manufacturers to devise the means necessary to the purification of
the waste products of their works, while the part of the government consists in
geeing that the water be turned back to the rivers in a condition not injurious to
useful plant and animal life,

(8) Where previous permission is necessary for the locating of industrial works
upon streams, this permission should be granted only after the deposit Ly those
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interested and the study by competent experts of specimens of waste analogous to
that which would be discharged by the projected factory.

(9) Maritime nations should, as soon as possible, reach an international agree-
ment for the regulation of lights on fishir « vessels. ]

(10) The powers should close to navigation, by restrictive laws promulgated
by each government. certain defined zones resorted to by marine fishermen.

(11) The governments represented at the congress should encourage by bounties
the destruction of injurious marine animals, such as sharks and porpoises, and
should also promote investigations leading to the utilization of such animals.

(12) The various governments should encourage experiments in freezing fish,
with the following purposes in view: (a) The benefit of marine fishermen by the
safe and regular marketing of a commodity which naturally is eminently perish-
able. (b) Securing a more uniform price for fish. (¢) Supplying laboring people
with a cheap article of food.

(18) The different governments should encourage the construction of steam
vessels designed for the collectinn of fishing products at sea in order to insure the
better utilization of such products.

(14) In order to facilitate the introduction of fishing products into regions whero
at present they are butlittle used, railroad companies should adopt uniform freight
rates and should expedite the transportation of these products as much as possible.

(15) The governments should provide subsidies to promote the study of the best
methods of preparing fish upon the fishing-grounds, and the packing of fresh fish
in a manner to secure their transportation in the best possible condition.

(16) New fishing schools should be established which would extend maritime
instruction and give to the pupils practical experience at sea. Special courses
should be founded for instructing men and women in the preparation and utiliza-
tion of gen products. Diplomas should be granted to marine fishermen who pursue
the course of study, at these schools, and who can pass a creditable examination
before a competent commission,

(17) Earnest efforts should be made in fishing ports to instruct marine fishermen
in the care of their health on board as well as on shore. The necessity for this has
been pointed out by previous congresses.

(18) The fishing industry and marine fishermen should be considered as neutral
in time of war,

(19) The congress directs the formation of a permanent international committee
to have charge of the organization of future fishery congresses, such committee
to be selected by joint action of officers of the congress together with the official
delegates of the different powers and of the learned societies here represented.

(20) The next inteinational congress of aquiculture and fisheries shall be held in
1902, in St. Petersburg, .

. (21). The congress orders the periodical publication of international compara-
f'“'e flf}hery statistics cn the basis of The Hague Statistical Congress of 1869,
fncludmg full statistics of accidents on fishing vessels. This publication shall be
intrusted to g permanent international committee or, in default of this, to the St.
Petersburg committee of organization,

(22) Recogﬂizing the importance of having an organ of international fishery
congresses, the proposition of the Russian Society of Fisheries and Fish Culture

18 uccepted, and the Revue International de Péche ot de Pisciculture is designated
as such organ, :

EUROPEAN BIOLOGICAL STATIONS.

‘ The writer’s presence in Europe, in ¢onnection with the Interna-
t"mfﬂ‘(j()"z‘;'l‘(alss of Aquiculture and Fisherics, afforded an opportunity
T.o Visit some of the great biological stations, for the purpose of mak-
ing observations on theip management, construction, equipment, and
methods of study.  The time available permitted the visiting of only
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two such stations, but these were the foremost in Europe, namely,
the Marine Biological Laboratory at Plymouth, Ergland, and the
Zoological Station at Naples, Italy.

Marine Biological Laboratory, Plymouth.—The laboratory occupies
a bluff 110 feet above Plymouth Harbor, and affords a strikingly fine
view of this historic roadstead, with Eddystone light-house in the dis-
tance. The building, which, with its equipment, cost about £12,000,
is constructed of gray sandstone, and consists of a two-story central
part with two square three-story wings or towers. The lower floor
containg an aquarium, the second floor is occupied by the main labora-
tory and rooms opening therein, and the upper story is devoted to a
library, general rooms, etc. Water for the laboratory and aquarium
is pumped from the harbor into large cement-lined pools under the
building, holding about 100,000 gallons, thence to tanks with capacity
for 5,000 gallons at the top of the building, whenece it is led by gravity.
The vessels and boats belonging to the station are a 7-ton steamer, a
40-ton barge, and two small sailboats.

The laboratory is under the control of the Marine Biological Asso-
ciation of the United Kingdom, of which Prof. E. Ray Lankester is
president, and is supported by annual subsidies from the government
and the Fishmongers’ Company, of London, by annual subscriptions,
by feesof investigators, by paid admissions to the aquarium, and by the
sale of specimens and publications. The resources of the institution
in 1899 were about £2,000. The director receives an annual salary
of £200.

The accommodations are rather limited, there being only ten tables
for investigators. Those entitied to the privileges of the laboratory
arc the nominees of the founders of the institution and of the persons
who have endowed tables. There are no restrictions as to the sub-
jects which may be studied. The laboratory fees of investigators are
30s. a week, which amount covers all materials and supplies exeept
the more costly reagents. No sleeping or eating aceommodations
are afforded by the laboratory except to the director, who has an office
and privaterooms in the building. The laboratory is open throughout
the year, but is occupied mostly in summer and during the Easter
and Christmas holidays.

The aquarium is small, but attractive, and devoted to the marine
species of the vicinity. The general publie is-admitted from 10 to 6
o’clock daily on payment of an entrance fec of 6d., whjch is reduced
to 2d. on Wednesdays. The disease known as ‘‘ pop-eye,” which is
observed in aquarium fish in Ameriea, is quite prevalent here.

The Journal of the Marine Biological Association, a quarterly, is
the official organ of the laboratory.

The Naples Zoological Station.—This institution, the largest and
most noted of its kind, is situated in a spacious park near the shore
of the beautiful Bay of Naples. Investigators here have the advan-
tage of climate that is perpetually mild, physical surroundings of great
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beauty and interest, a rich historical environment, and a liberal and
efficient management, combined with a fauna of the adjacent waters
which is extremely rich and varied. Although but little farther south
than Woods Hole, the fauna is much more subtropical.

Dr. Anton Dohrn, the accomnplished founder and director of the
Naples station, together with his assistants, Dr. Lo Bianco and Dr.
Meyer, very courteously entertained the visitor. The station occupies
a large white stone guadrangular strueture, with an aquarium on the
ground floor and offices, laboratories, workrooms, and library on the
upper floors. To establish the station in 1872 required $100,000, to
which considerable sums have been added for permanent improve-
ments and new construction.

The station has a large income, although not in excess of its needs.
It is supported by government grants, by the endowment of the tables,
by fees for admission to the aquarium, and by the sale of specimens.
Tho most liberal patrons of the institution are Germany and Italy.
The German government gives an annual fund of 40,000 marks
(810,000), without any restrictions as to its use. The Italian govern-
ment gives yearly 5,000 franes ($1,000) for the maintenance of the
library. The principal source of incomo is the endowment of tables,
of which 34 were supported in 1900, as follows: Various German prov-
inces, 11 tables; Italian government, 9 tables; Russian government,
2 tables; Austrian government, 2 tables; Hungarian, Swiss, Dutch,
and Belgian governments, 1 table each; in England, the University
of Oxford, the University of Cambridge, and the British Association
for the Advancement of Science, 1 table each; in the United States,
the Smithsonian Institution, the Association of American Women,
and Columbia University, 1 table each. To endow a table costs $500
per annum, so that the income of the station from this source is
$17,000. During each season from 50 to 60 workers from all parts of
the civilized world carry on investigations here. Those oceupying
tables are without any rostrictions as to the lines of work they pursue
ﬂ-nfl the publication of results; and, besides being provided with the
animals for study, they are supplied with microscope, reagents, indi-
vidual aquaria, and all other things needful for their work.

Another enterprise which adds $3,000 to $5,000 annually to the
resources of the institution is the sale to naturalists and museums of
breserved specimens of marine animals for study and exhibition. The
l‘epl.ltm;ion of the Naples station for such material is universally rec-
08nized, and its output veaches all parts of the world.*

o frl;}}iz "G‘:g“llm' employees of the st;.a,t;ion number 45. ' By a provision
AN st (flln&ll government a pension fund is established for super-

‘employees. There is also a reserve fund maintained to meet
extraordinary conditions, Two small steam vessels, one decked and
one open, are used in conjunction with the laboratory.

* See Mothods Employed gt the
Dr. S8alvatoro Lo Bianco, 7T

Naples Station for the Prosorvation of Marino Animals, by
ranslated by E. O. Hovey. Bull. U. 8. Nut. Mus., No. ), Part M.
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The periodical publications of tho station are Contributions from
the Naples Zoological Station, Fauna and Flora of the Gulf of Naples,
and The Zoological Yearbook.

Although this is primarily a station for biological research, an
important feature is the aquarium, which is justly celebrated for tho
beauty of its installation and the healthy condition of the oxhibited
animals. The aquarium is onc of the leading attractions of Naples
and is much resorted to by visitors and by the local population. The
price of admission to the aquarium is 2 francs, except on Sunday
afternoons, when it is 1 frane, and on special occasions, when it is half
a frauc. The income from this souree is about $8,000 annually.

The grotto arrangement of the aquarium is unconventional, and the
general impression made on the visitor is novel and pleasing. The 26
largo tanks with large glass fronts are skillfully lighted from above,
nolight reaching the aquarium room except that which comes through
the water. As one stands before the tanks and sees the groups of
healthy, contented fishes and invertebrates, with nothing neglected
that contributes to the naturalness of their environment, one casily
fancies he is at home with the animals on the sea bottom.

The salt water required for the aquarium (and laboratory) is retained
in large subterranean reservoirs; it is supplied through a closed
circulation and is renewed only as needed to replace losses due to
evaporation and leakage. Owing to the care exercised in feeding the
animals and to the ‘‘balance” which has been established, it is rarely
necessary to cleanse the aquarium tanks. The water reaches the
aquaria from a nozzle with a contracted aperture about a foot above
the surface, and the jet carries considerable air with it; this form of
aeration is regarded as quite essential for the health of the animals
and renders & direct air circulation unnecessary. The water supply-
ing each series or line of tanks runs from one to another by means of
a surface gate and discharges into the reservoirs under the building,
80 that there is a current in each tank, which is considered quite
necessary.

Seaside laboratory at Concarneau, France.—Mention should be
made of a visit to the laboratory at Concarneau, France—one of the
many small seaside laboratories and biological schools maintained by
the French marine department. At this institution, in the center
of the great sardine fisheries of Brittany, some important biological
and fish-cultural work is being done under the- direction of Dr.
Eugéne Biétrix. An interesting adjunct of this station is a rec-
tangular stone pound or inclosure (vivier) constructed many years
ago by M. Guillou, for the experimental rearing of lobsters. The
pound is very extensive, with eight compartments in which the tide
flows; is built.of granite and schist, and cost 130,000 francs. It was
the first of the kind in France, and is still used in part for the same
purpose as lobster pounds are on the coast of Maine. In view of the
attention now given to lobster-rearing in the United States, and the
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comparatively recent date at which lobster-culture was taken up in
this country, it is worthy of note that as early as 1859 M. Guillou,
in conjunction with M. Coste, began his successful lobster-rearing
experiments. The writer was privileged to examine the collection of
artificially-reared lobsters (ranging from the newly-hatched larvie to
examples 10 years old) for which the French government made an
award.
MISCELLANEOUS FOREIGN INQUIRIES.

While in Europo the writer investigated a number of fisheries and
fishery industries, primarily with a view to possible improvements
in similar industries in the United States. The fisheries to which
special attention was given were the herring, the sardine, and the
lobster. A number of other subjects had been assigned for investi-
gation, but the time available did not permit their consideration.

Immense quantities of the sea herring are imported into the United
States annually from England, Scotland, Holland, and Norway, and
meet with a ready sale at prices that are uniformly higher than those
commanded by the same fish prepared in the same manner on our own
coasts. The Commission wasin receipt of communieations from fisher-
men, fish-packers, and wholesalo dealers in the Eastern Statles, asking
that it investigate the methods of the herring trade in Europe and
determine the factors which give to the foreign herring their supe-
riority over the native-prepared fish.

Visits were made to the most important herring centers of England,
Scotland, and ITolland; and through the courteous assistance of gov-
ernment fishery officials and United States consular officérs, much
valuable information was obtained. Acknowledgments for assistance
are due especially to Mr. Charles E. Fryer, of London, one of tke gov-
ernment inspectors of fisheries for England and Wales; Mr. James R.
Nutman, of Great Yarmouth; Mr. W, F. Robertson, of Edinburgh,
secretary of the Fishery Board for Scotland;-Mr. James Ingram, of
Aberdeen, one of the Scoteh fishery inspectors; Col. S. Listoe, United
States consul ai Rotterdam, and Mr. E. A. Man, United States eon-
sular agent at Schicdam. The observations on the herring fishery
of .the countries named will be incorporated in a special report now
in preparation.

In view of the large consumption of imported sardines in the United
States and the relatively high prices commanded by them, the sar-
dine fishery of France and the canning industry dependent thereon
were made the subject of a spocial investigation for the purpose of
determining the factors which underlie the general superiority of the
French sardines over the native “‘sardines” prepared from the young
-of the sea herring. The French sardine industry centers in the
Province of Brittany, in which one of the most important fishing and
canning towns is Concarnean. In this place some time was devoted to
4 study of the natural history of the sardine, the fishing methods and



140 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

appliances, and the canning processes. The manner of preparing
cod roe as bait for use in the sardine fishery was fully eonsidered, as
a remunerative trade can doubtless be developed in this commodity
belween the United States and France.  These inquiries were greatly
facilitated by Mr. Emile Deyrolle-Guillou, to whom special acknowl-
edgments are due for numerous courtesies. A special report on the
French sardine industry has been submitted, and will shortly be
issued. Some attention was also given to the sardine (i. e., pilchard)
fishery in Cornwall, England, and the limited canning of sardines at
Mevagissey in that county.

The downward tendency of the United States lobster fishery and
the special investigations addressed to the lobster which the Cominis-
sion has been conducting for several years, made it quite desirable
that the actual condition of the lobster fisheries of other countries
should be determined, together with the measures which have been
adopted abroad for protecting the lobster and promoting the fishery.
Accordingly, at various places in England, Scotland, and France, vis-
ited in connection with the foregoing inquiries, data on this subject
were obtained by personal inspection, and information in regard to
several other countries was secured from government officials and
others met at the fishery congress at Paris. The history of the lobster
fisheries of the different European countries is of decided importance
for comparison with that of our own lobster industry.

One current feature of the lobster fisheries of England and France—
the most important in Europe—is of special interest as showing the
interrelation of aquatic animals and man’s possible influence thereon.
Owing, in part at least, to tho active fishery for the conger ecl, this
fish has become comparatively uncommon in lobster-fishing regions,
where it was formerly very abundant. This is especially the case
on the southern coast of England and west coast of France. At the
same time these coasts have been visited by enormous numbers of octo-
pus, which have proved very disastrous to the lobster fishery, redue-
ing the number of lobsters on the fishing-grounds and also entering
the fishermen’s traps and destroying the lobsters after they have been
caught, so that in some important districts the lobster fishery has
been rendered a total failure. The conger ecl is perhaps the most
potent natural enemy of the octopus, and according to a widespread
and apparently well-founded belief it is to the scareity of this fish
that the present unprecedented scarcity of lobsters is to be attributed.

Another industry to which some attention was given, looking to an
extension of the fishery in the United States, was the gathering of
seaweed in France. This is one of the leading water products of that
country, the value of these marine vegetables taken annually on the
west and south coasts being upward of $1,000,000. In the United
States, with a vastly longer coast line and a much greater abundance
of useful alga, the yearly production is insignificant.



REPORT OF THE DIVISION OF STATISTICS AND METHODS
OF THE FISHERIES.

By C. H. TOwWNSEND, Assistant in Charge.

The work in which the statistical field agents of this division were
employed during the past fiscal year included investigations of the
fisheries of the Pacific coast, the Great Lakes, and the Mississippi
River and tributaries.

The Pacific coast region was canvassed by Mr. W. A. Wilcox, with
the assistance in California of Messrs. A. B. Alexander and K. A,
Tulian, the latter having been transferred temporarily to duty in this
division. Mr. T. M. Cogswell canvassed Lake Superior, Messrs. C. H.
Stevenson and E. S. King Lake Michigan, and Mr. W. A. Roberts
Lakes Huron and St. Clair and the St. Clair and Detvoit rivers.

Mr. J. B. Wilson collected information on the wholesale fishery
trade of Lake Erie, the statistics of the general fisheries of that lake
and of Lake Ontario having been obtained before tlxo commencement
of the fiseal ycar by Mr. J. N. Cobb.

The inquiries respecting the Mississippi River and tributaries were
conducted as follows:

Mr. Cobb canvassed the Ohio River and the Mississippi and tribu-
taries from Alton, Ill., to New Orleans, being assisted in Arkansas
and Louisiana by Mr. G. . H. Moore.

Mr. Roberts canvassed the Mississippi above Dubuque, Iowa; Mr.
Stevenson the Mississippi from Dubuque to Keokuk, Towa, and the
Missouri and its tributaries; Mr. King the Illinois River and tribu-
taries and the Mississippi between Keokuk, Iowa, and Alton, TIlL
Inquiries rospecting the Tennessee River were made by Mr. Wilson.

The minor investigations during the year included canvasses of the
Lake of the Woods by Mr. Cogswell, the fisheries of Nevada by Mr.
Tulian, the sponge and sturgeon fisheries of Florida and portions of the
lnterlor waters of Texas by Mr. Cobb. Later Mr. Cobb was detailed
to assist in an investigation of the fisheries of the Hawaiian Islands.

Mr. Stevenson was detailed for one month for field work in connec-
tion with the preparation of reports on the utilization of fishery
Products,

Other investigations relating to the lobster, sturgeon, menhaden,
and salmon fisheries of the Atlantic coast were in progress at the
close of the fiscal year, Messrs. Wilcox, Cogswell, Moore, and Wilson

being in the field. 141



142 REPORT OF COMMISSIONER OF FISH AND FISHERIES,

Mr. Barton A. Bean was employed for a short time in May and June
in making inquiries respecting shad fisheries of the Susquehanna River
in Dauphin and Lancaster counties, Pa.

During the summer, Mr. Townsend, agsistant in charge, visited the
Pribilof Islands for the purpose of ascertaining the condition of the
fur-seal herd and the sealing industry located there.

Capt. 8. J. Martin and Mr. F. F. Dimick, local statistical agents of
the division stationed at Gloucester and Boston, Mass., have submit-
ted monthly reports on the quantity and value of certain -fishery
products landed at those ports by American vessels.

The following single-sheet bulletins, containing advance statistics
in condensed form, have been issued during the year:

No. 17, Fisheries of the Great Lakes, 1899, '

No. 18. Statement of the quantity and values of certain fishery products landed
at Boston and Gloucester, Mass., by American fishing vessels during
the year 1899,

No. 19. Sponge fishery of Florida, 1000.

No. 20, Fisheries of the Pacific coast, 1899.

No. 107. Fisheries of the Mississippi River and tributaries, 1899.

Additional bulletins showing the quantity and values of certain fish-
ery products landed at Boston and Gloucester by American fishing
vessels have been issued monthly as usunal.

The publications appearing during the year which emanated from
this division were: ‘‘Statistics of the fisheries of the New England
States,” and ‘“Statistics of the fisheries of the Middle Atlantic States.”
A paper on the sturgeon fishery of the Delaware River and Bay, and
one on the lobster fishery of Maine, were prepared by John N. Cobb.

FISHERIES OF BOSTON AND GLOUCESTER.

The important fisheries of these ports are reported upon monthly
by local agents of the Commission. The total quantity of produets
landed by American vessels was 162,218,921 pounds, worth $4,385,102.
The returns for 1900, as compared with those of the previous year,
show a decrease of 14,555,380 pounds and an increase in value of
$191,450. ‘The total number of fares was 7,513,

At Boston there has been an increase in the quantity and value of
products as compared with 1899, whieh is shown chiefly in the supply
derived from banks off the New England coast. There has been a
slight increase in the quantity and value of fresh fish, while the quan-
tity and value of salt fish has Leen more than doubled.” The total
quantity of products landed at Boston was 66,820,912 pounds, valued
at $1,598,506. The number of fares was 3,731, of which 203 were from
the eastern banks and 3,528 from grounds off the New England coast.
The fresh and salted fish from the eastern banks amounted to 9,786,500
pounds, valued at $281,546, and from grounds off the New England
coast, 57,034,412 pounds, valued at $1,316,960.

There were 95,398,009 pounds of fish landed at Gloucester, valued
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at $2,786,596, a decrease from the previous year of 16,651,563 pounds,
with an increase in value of $21,290. There has been a decrease in
the quantity and value of fresh fish and an increase in the quantity
and value of salted fish. The fares landed at Gloucester numbered
3,782, of which 668 were from the eastern banks and 3,114 from grounds
off the New England coast. The total of fish from the eastorn banks
was 55,596,243 pounds, valued at $1,427,697, and from grounds off the
New England coast 39,831,766 pounds, valued at $1,358,899.

Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass.,
in 1900 by American ﬁshmg vessels,

No.op. o frosk. Cod,salted. | Cusk,fresh. |Haddock, tresh.
Fishing-grounds. txf: - G
P8 Lbs. |Value.| Lbs. Value.| Lbs. |Value| Lbs. |Value.
East of 66°W. longitudo: |
La Have Bank........ 147,500 (82,055 $20, 129
Western Bank.... ... - "73.600 [ 050 ,wo 9,015
uoreau Bank........ 7.218 |. R
t. Peters Bank ......
Off Newfoundland ...
Capo Shore . ..........
Total..............
Wost ol 66° W, IongltudL
Browns Bank.._..... 40 67,000 { 1,118 ,000 | 16,335
Georges Bank . 440 80 1,457 | 8,677,700 {150,852
Cashes Bank 49 1,880 600 | 1,6
Clark Bank . 8 60 56,000 | 1,048
Eippenies B 8 96 1500 | 1,715
Middle Bank .. 412 179 | 1,874,000 | 41,469
R s B | 2
Nantucket Shonig“" o7 2,186 7.5%;..;&0 173,136
Qf Highland Light || & J R0 | 7in 200 | 20,333
Off Chatham........... 83 | 387,800 7,R66 |0 1| TTI 9,000 | 175 | 1,047,300 | 23,148
ore, general......... 1,502 | 4,004,850 | 84,884 | '60,000°| " 750 | 77,800 | 935 | 4,197,850 | 86,000
Total-..coeoeeninnn 3,528 |14,074,560 334,448 | 70,000 | 1,100 | 618,800 | 8,057 26, 443, 850 545, 503
Grand total_._....| 3,781 |17,717,650 387,415 |131,000 | 1,860 | 916, 800 (13,262 |28, 235, 850 589, 105
Hake, frosh. Pollock, fresh. Halibut, fresh, Hu}ibgt
Fishing-grounds. R - - . salte
Lbs. |[Valuo; Lbs. |Value.! Lbs. |Valuo.| Lbs. |Valuo.
. ! i
E'ﬁ& 01*{ 68° Vgalti?gicudo '
uye Ban 21,000 | $320 | , 800
Woestorn Bank . 6,000 | 130 | 554" 800
Quel eau Bank I 189,000
t. Petors Bank . 15,000
(CMT Newfoundland . 1 15 611,000
ape 8hore............ 20, 400 28 | 15, 900
Total-............. 330,600 | 4,744 | 48,400 723 | 1,404,500
West of 66°W.lon -
gitude:
Browns Bank ......... 20, 500 450 ] 13, 500 170 16, 600
Georges Bank 303,700 | 5,056 a2, 600 202 55,350 .
Coshes Ban ... 382,300 | 7,929 22, 800 a8l 2,700 280 |.
Fim‘k Bank. . 0" » 000 1,000 18 | e, et
fg)enies Bank . 57,000 25 2, 000 - 3 PR
mfdle Bank ... | 526,000 6,769 20, 600 412 250
'5 reys Lodgo 8, 004 166,300 | 2,163 400
Nouth Chnnnel .- 8,272,000 | 42,046 | 270,600 | 2 41,250
ogntucket Shonls , 20 09, 600 603 1,000
om Highland ngm 167,300 | 2,582 13, 000 02 .
bh atham 1 148,900 | 2,610 1 58,000 524 1,100
1,011,100 | 15,257 | 446,300 | 6,364 5,000
'I‘otal oo e BT, 000 | 83,875 1 1,125,100 | 12,673 | 128,650
Grand total ....._.| 6,017,100 98,110| 1,173,500 | 13,200 ; 1,668,150
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Mackerel, frosh. | Mackerel, salted. \Other fish, frosh. ()t})er fish,
: salted.
Fishing-grounds. [ R .
Lbs. | Value.; Lbs. |Value., Lbs. |Value.| Lbs. ' |Value.
East of 66° W.longitude:
La Have Bank .. .... 1,800 sie
uereau Bank ... . |.._.. . 600 [(TRIR
ff Newfoundland.... -.-11,410,000 | 40,100
Cape8Shore............| .| 6,000 $3607.......... IO
Total ... .| PO P 6,000 3060 [1,412,200 | 40,242
‘West of 66°W . longitude:
GeorgesBank._ ... ... .| a29,775 | 817,080 382,600 | 20,005 1,043,800
Middle Bauk ...._..... < 23, 000
Joffreys Ledge........ 400
South Channel........ 8, 450
Nantucket Shoals .... 3, 600
Off Highland Light...|.... ._.._.1. PO 1,400
Shore,general ........1 1,980,812 679,700 | 38,020 | 586,050
Total .._........... 4,019, 362 1,348,300 | 68,302 (1,667,200 | 83,568 16, 000 180
Grand total ... .. 4,()10,862_ 155, b4 i 1,404,300 | 68,662 (3,079,400 (123,850 {1,457,800 | 22,715
Total fresh. Total salted. , Grand total.
Fishing-grounds. - —
Lbs, Value. Lbs. Value. Lbs. Value.
East of 86° W.longitudo:
La Have Bank ... ...._....| 2,185,000 2,185, 000 $40,177
Western Bank __....._....... 2,081,100 2,081,100 70,872
uereau Bank .. ... ... . 462, 600 4622, ¢ 24,070
t. Peters Bank . _........... 76,000 75, 8, (X}
Off Newfoundland.. ....... 2,024, 000 3, 645, 800 101,510
Cape Shore......cccooo.oo ..l 1,270,000 , 337, 32,01
Total ... ... ... 8,087, 700 9,788, 500 281,546
West of 66° W.longitude:
Browns Bank __....._._..__..] 1,422,600 1,422,600 30,
Georges Bank. . ... 12,004,425 13, 287, 026 335,473
CashesBank ............. ... 1, 48,700 1,(48, 700 26,101
Clark Bank......_........... 167, 000 167,000 3,287
Fippenies Bank -. 151,300 151,300 3,731
Middle Bank ... | 4,794,725 4,080, 125 115,748
Jeffreys Ledge. ... 1,983,600 1,083, 600 40, G94
South Channpel.... ..o 16,497,100 16, 658, 700 843,815
Nantucket Shoals 1, 566, 800 , 5o, 26,043
Off Highland Light 1, 102,000 1,102,000 28,922
Off Chatham ..... . 1,602,100 34, 187 .ol 1,642, 100 84,137
Shore, general ..............| 12,309,762 280, 991 746,700 38,030 | 13,055,462 328,021
Total . .....i...o........] 55,650,112 | 1,247,308 | 1,484,300 89,562 | 57,034,412 1,318,860
Grand total . ... ... 83,647,812 | 1,495,379 3,173,100 ) 103,127 | 66, 820,912 1, 698, 506

Summuary, by fishing-grownds, of certain fishery products landed at Gloucester,
Mass., in 1900 by American fishing vessels.

" No. Cod, fresh. |  Cod, salted. Cusk, fresh. | Cusk, salted.
Fishing-grounds. of [ o :
trips.  Lbs. | Value! Lbs. ! Value. Lbs. !anue.i Lbs. [Value.
- ! 2 [iiairnt N s e htoscbad Mttt Adhuishotiad
East of 80°W.longitude: [.»
L.a Have Bank_. . 3, 446, 785 1858, 607 046,860 821,021 | 300,485 -$3,041 | 59,000 | €703
‘Western Bank , 409, 580 1142, 8382 | 6,246,870 ,024 | 152,000 | 1,816 | 4,000 00
uereau Bank 200, § 5,302 | 2,078,153 { 65,334 |.......... N .
reen Bank _. 48, 1,523
Graud Bank... . 5 941

St. Peters Bank
Bacalieu Bank.. .
Off Newlolxlmdlun

R

330
4, 910

2,550
850
120

12,634, 745

24, 012, 032

563,003 | 534, 485
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| No.! Cod, fresh. Cod, salted. Cusk, fresh. | Cusk, salted.
Fishing-grounds. J of —_—
trips.] Lbs, Value. Lbs, Valuo.[ Lbs V_aluu.‘ Lus. |{Value.
West of 66° W. longi- |
tude:
Browuns Bank........ 28 341,780
Georges Bank . .. 405 955, 700
Cashes Bank. ... 30 478,300
Middle Bank .... 56 1,436
Jeffroys Ledge 80 18, 500
Ipswich Bay..... 19 79, 000
outh Channel .._._. 12 119,080
Nantucket Shoals. .. 2 | ...........
Bay of Fundy ....... 54 196,025 | 2, 8,000 135,640 | 1,561 | 8,000
Shore, general. ...... 2,428 - 1,408,500 | 82,494 314,140 7,704 81,870 335 [........ eeee-
Total............. 3,114 . 3,608,997 | 74,028 | 5,425,780 (160,313 | 566,615 | 6,627 | 68,000 | 1,505
Grand total...... lé,—'m? (10,33, 742 203, 248 |29, 837, 821 (722,360 |1, 101,100 |12, 534 (131,000 | 2,848
Haddock, fresh. | Haddock, Hake, frosh.  Hake, nalted.
salted.
Fishing-grounds.
Lbs, Value. | Lbs. [Value. Lbs. Value.| Lbs. [Value.
East of 66° W. longi-
tude:
La Have Bank ...... 1,241,330 | 10,724 (- oo feee.... 1,606,401 (814,499 (... ....j........
Western Bank. ... 68, 2,543 6,000 $75 434,000 | 3,800 , 000 375
Cape Shore.......... 75, 000 1,050 {......... cemee 15, 000 120 14,000 210
Total ............ 1, 484, 060 23,817 6,000 76 | 2,055,401 | 18,479 20, 000 285
West of 66° W. longi- T
tude:
Browns Bank .. 306, 065 35,046
Georges Bank. . 2,410, 500 48,
Cashes Bank ... 48, 340 783,870
Jeffreys Ledge . ...} .ccoo. .o} eenueo .. b5,
Ipswich Bay ........ 7,135 (32 3 I PR S
outh Channel.. . .. 84,620 2,618 66, 720
Bay of Fundy....... 4,000 24 , 000
Shore, general ...... 371,032 7,129 531,020
Total ............| 8,821,682 48,135 (... ..... - 2,478,055
Grand total. ....| 4,806,652 71,462 6,000 75 | 4,528,458 | 41,830 78,000 1,008

Fishing-grounds.

! Pollock, fresh.

Pollock,salted.]  Halibut,frosh. | Halibut,salted.

Lbs. Value.| Lbs. | Value. | Lbs. Value. Lbs. Value.
East of ggo R ) I
L"‘ﬁlez W. longt ;
a Have Bank. . 16,120 | ¢96 [.......|.... ... Cooanod | 8,
Wostern Bank . 10, 600 84 | 5,000 &(;i i 0865 6,470
ggereuu Bank U 1,386,581 | 120,248
Grse?j Bank . 151,175 14, 087 .
Grand Bank 632,010 | 47,17 18,016
Bacariors Bank 25,004 | 20084 [ s
apliou Bank .7 1,883,072 | 100,100 | 1,361,200 777,128
Car ewfoundland. . 1,138, 2604 , 244 3,200 160
Gult hore. Ty VL 2,000 180 oo ol L
of 8t. Lawronce IUSRONE IOt MU P 3,000 240 6,000 300
Total ... 25,720 | 160 | 20,180 | 365 | 5,350,473 | 343,874 | 1,380,335 | 78,509
Wesgog 6° W. Jongl- _
TOWns Bank . ______ 2. 000 [ PN IR R SURU PN
Caorges Bank [ 1717 " i e || s | enas |l
MRS 08 Banlk .. . 1 60 -
e‘ddle Bank .l 1] et ieod| Y JSDOY ISR PR SN0 ISR ISR I
ay of pedge. 11 27,160 | 5,736 [ Toof s T T
hore, ooy ---- 8,000 7 P P 2.5 20| -
Total o | s2mos2| Znme|o.o....)
Grand tota) ___ 4,104,324 | 28,057 | 41,070 | 514 | 6,086,505 | 671,010 | 1,380,835 | 74,509

F. C. 1001-—10
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Other flsh,

o Muckersl, fresh. | Mackerel,salted. | Othor fish, fiesh. salted.
Fishing-grounds. |- P e
Lbs. Value. Lbs. Value. Lbs. Vuluo Lbs. {Value.
East of 66° W. longi-
tude:
Western Bank ...... 782
uereau Bank ._.... 1,640
ff Newfoundiand. . veen...-| 1,819,300
Cape Shore. ... .. 1,440 50 468, 200 530,243 ........... s
Gulfof St.Lawrence|. ..o ooooeloeen. o, 9, 400 408 | 120, 000 2,100
Total ............| 56 | 477,600 | 30,737 | 1.821,672 | 61,460 5,679,200 | 01,267
West of 86° W.longi- ’ T
tude:
Georges Bank._..... 1382, 480 5,231 | 5,422,600 "76 251 160 - 20 PN FUI
Middle Bank ........ 122,400 8, 606 115, 400 938 | aiieais R P
1gs;wich Bay......... 1,800 90 19, 600 1 078 .o |eioo 0, 000 400
vy of Fundy. .o |eooen ool 1,808, « 84 850 - 80, 2,400 | oooooo]eeaan...
Shore, general ...... 4,011, 8127| 223,4257| 6,719,600 | 371,218 203,040 | 1,877 98, 800 1,388
Total ............ 4,868,402 | 234,352 (14,083,600 | 738,014 | 283,200 | 3,985 | 138,400 | 1,788
Grandtotal .._... 4,869,032 | 234,408 (14,561,200 { 760,081 | 2, 104,872 | 65,445 15,818,000 | 93,055
B T Total fresh Total salted. Gru_n-t_lnt-otal o
Fishing-grounds. —_——— s T
Lbs. Value Lbs. Value. Lbs. Value.
East of 66° W.longitude:
La Have Bank ....._..__..| 6,717,085 , 801 705, 869 $21,720 | 7,472,904 $121, 620
Western Bank S 9,274,195 57,822 | 5,267,570 129,327 | 14,541,765 260, 91
uereau Bank , 684, 601 125,816 { 2, 102, .333 55,636 | 3,780,931 181, 451
reon Bank... 151,175 14, 087 1,523 198, 040 15,6810
Grand Bank . 048,910 56,933 | 15, mm !85 337,057 | 18, (BS 095 304,890
St. Peters Bank . 79, 004 3,087 10, 350 89, 004 3,417
Bucnlieu Bank ..... 1,883,072 100, 199 ,«343 ,..ZO 77,453 | 3,257,192 177,652
ff Newfoundland 2,057, 564 111,400 | 5,731,705 04,237 , 689, 269 205,727
. Lapo North...... [ P 110, 000 2, 560 "110, 000 2,550
Cape Shore...._._.. . 198 40 3,129 522, 200 31,448 720,840 34,677
Gulf of St. Lawrence..... 3,000 240 139, 400 3,014 142, 400 , 254
Total .................] 23,017,898 672,473 | 31,078,347 765,224 | 55,606,243 1,427,697
West of 66° W, longitude: ’ -
Browns Bank _.._._.._.... 831,475 14,848 155, 800 3,477 086,775 18,325
Goorges Bank. . .| 3,003,647 83,118 | 10, 773 719 4&4 061 | 14,677,368 517,179
Cashes Bank ... 1,599, 810 R S R 1,699, 810 17,004
Middle Bank ... 125,440 6,645 115, 400 4,038 240, 840 1,583
Joffreys Ledgo. , 000, (11757 TN R P, 1,000, 650 6,856
Ipswich Bay ..... 187,935 2,5 59,600 1,478 247,535 3,986
outh Channel .. 202, 220 1% U7 0 I PRORION oee 2, 220 7107
Nantucket Shoals ... N P eenn 67,120 1,576 87,120 1,576
Bay of Fundy. ............| 13,380,000 15,149 | 1,880,400 86, 042 | 3,200, 490 101,191
Shore,general ............ 10, 206, 420 082 | 7,182,540 380,310 | 17,428,060 673,392
Total .__.........._....] 19,017,687 #7,017 | 20,184,079 011,882 | 39,801,760 1,358,809
Grand total . ...... ...| 43,535,583 | 1,119,480 | 61,802,426 | 1,667,106 | 93,308,000 2,786, 59¢
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Stutement, by months, of quantitics and values of certain fishery products landed
at Boston and Gloucester by American fishing vessels during the year 1900,

. B No. i Cod, fresh. Cod, salted. Cusk, fresh. , Cusk, sulted.
Months. of | e .
trips. Lbs. Velue. Lbs. Value. Lbs. |Value.| Lbs. |Vu1ue.

January _....._......| 242 | 865,000 |$25, 250

$1,167
1 s

Fobruary .. ... ......| 26 (35,600 | 25,431 |. , 858
Mareh..o... ... ...... 423 12,026,600 | 45,072 871
April._ ... . ... ... 423 956
May __................] 300 1,081
Juno _................| 24 830
July. LI 327 i
August ... .......| 83 315
Septembor.._......... 270 640
October.._....... ....| 425 1,428
Novomber ........ ...[ 207

Docember............| 270
Total at Boston ., .3, 731 17,717,650 [307, 415 131,000 1,850 | 916,800 [13,262 1.

January 150 620, 780 | 13,394 113, 000 3,570 60, & 864
February 2505 324,627 | 12, 76, 360 2,676 174
Mavrch. 270 - 1,274,599 | 23,080 323, 745 10,780 21,000 204
April B10 | 1,908,057 1 22,040 | 016,526 | 20,624 | 78,020 5
fay 303 | 1,007,482 1 23,147 | 2,100,940 67,150 | 264,120 | 2,923
June 377 | 1,184,004 | 16,210 | 4,114,285 04,807 | 386, y
July. 340 11,068, 7 17,033 | 7,510,122 | 144,431 | 122,500 | 1,468
éllgust 354 | 1,631.: 24,826 | 2,800,183 04, 380 ) 78
Septembe, 321 | 1,539, 188 | 26,000 | 2,005,215 08, 341 24, 000 301
Qctohor - 474 | 1,382,806 ( 27,163 | 3,040,188 80, 660 12, 500 154
Novembe 300 | 2,728,101 | 62,005 | 5,225,205 | 138,539 10,000 132
Docember .. o244 | 1,113,600 | 24,074 847,051 28,584 53,015 616 |...
Total at Gloucester 3, 782 |16, 833, 742 (203,248 20,847,821 | 722,306 (1,101,100 (12,534
Grand total.... ... 7,513 (34,051,302 (600,003 (20,808,821 | 724,216 2,017,000 (25,706 181,000 | 2,348
Lauded at Boston in -
L3 , 864 110, 684, 550 437, 750 50, 000 1,250 |1,202,800 113,353 | ... ... |.......
Landed at Glouces- : 1
torin 1809 ... .. 3,054 i28,6()0,(138 500, 574 [36, 855, 648 (1,022, 514 |2, 308, 749 (30, 285 ’227,987 5,185

Haddock, fresh.  Haddock,salted. Hake, fresh. Ha;k.é, salted.

Months. o |
Ibs. I' Valuo. T.bs. iVulne. Lbs. anue.i Lbs, Value.
. . e |
January ... ... 2,052, 400 | $48, 660
obruary 3,252, 84,751
arch ... . ... ____ 6,483,000 | 92,180
April (1T 2,001,700 | 40,136
BY e 1,700,000 | 33.437
June. __UIITTTTITTUT L 105810000 83,562
JAulw-........... e ] 22211,400 1 25,966
Aueust..... D1 Y738, 87,802
eptember ... . 10 1,847,800 | 44, 4912
Qetober . 1111T1IITTT 1,533,600 | 52571
D Ovember ._ .. 110 L047,300 | 42,023
ecember_ .. . [ 7. 1,805,650 | A3, 445 {...
Total at Boston ... 28,235,850 | 549, 105
January_ . Tl qen 1R |
Fobruary' 1172111 o AR A
1,914,021 | 23,100
622,362 1 4,339
127,548 845
49,373 1,188
, 000 -
40,400 305
24,000 144
32,500 485

Total at Gloucestor | -

o 4,800,652 | 71452 | 6,000 | 75 | 4,628,456 | 4L&N | 78,000 | 1,008
rand total.........| 33,002,602 | 600,657 | 0,00 | 75 |11 64550 |10 | 7800 | 1008
Landod st Boston in [~ | e e o s | e e
Landed at Gicucester 25,145,160 | 554,108 |....... . Lo 5,450,800 | 99,708 |....._....
--------------- 8,146,208 | 110,003 1:.,270! 187 | 8,100,80¢ | 78,008 | 53,500 | BT

—————
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Statement of quantities and values of certain fishery products, etc.—Continued.

Pollock, fresh. Pollock, salted. Halibut, fresh. Halibut, salted.
Months. .
Lbs. Value.| Lbs. %anuo. Lbs. Value. [ Lbs. [Value.
January.. 14, 71,350 | 85,552
F‘ebruarv R 14, 68, 050 5, 986
March . ........... 30, 103, 200 , 560
April ... ... 19, 117,000 8,321
BY e e et 48, 332, 400 S
June ... 3, 800
July . .ooails 231, 550
August 112, 200
Septemnber 111, 850
QOctober . _ 258, 300
November . 210, é
December .. 84,

Total at Boston. ... :

January......

—
—
]
=

§E88es| 8| 583882888358

3,
Fobruary . ... 1,
March 4,
+ pril. .. 1,
ay ... y
June..__ 8,
July c..ooooo 9,
Augunst._ _... 13,870
September 100, 810 )
October 2,141,748 588
November 1,448, ¢ 300,607 | 26,620 |.......... R,
December 354, 62 e 173,814 | 17,964 | ... ... fee......
Total at Gloucester.| 4,104,324 | 28,957 41,070 6514 | 6,686,605 | 871,616 {1,389,335 | 78,600
Grand total ......... 5,277,624 | 42,253 | 41,000 | G614 | 7,274,655 | 476,404 (1,569,335 | 88,400
Landed at Boston in
e ceeemeaea] 1,280,850 [ 12,883 |.......... . ... 1,606,385 | 112,462 | .. .. ... -
Landed at Gloucester .
in1809 _.............| 6,056,252 | 41,147 | 144,000 i 1,799 | 6,629,807 ; 428,329 ! 788,700 | 59,218
T - TTmnLLmT i P e r—— T s
, Mackerel, fresh. | Mackerel, salted. ! O;l;gghf.ish. P! O;.‘l;lor flsh,
Months. | | -
i Lbs. Value. Lbs. Value.| Lbs, Value.| Lbs. (Value.
JANUAYY . cciaeeeeaiaans , 700
February . 4,600
March.... .
April ...
ay ..
June..
iuly e
ugust ...
September
October .. .
November 548,000°| 7,960
December . . 640,000 | 9,850
Total at Boston. ... 4,019,302 | 155,644 | 1,404,800 ! 63,662 | 8,079,400 123,850 | 1,457,800 | 22,716
January.... cceeeecen-- 48, 000 71
February. h35, 800 | 0,677
March .... 30,000 626
April ... , 246
BY eeeeoeeeeeaeeevieneane]oreeeeae ) 18,200 1,082 |
June.. 120 J000” 2,100
July .. ceeeee
August.__
Septeimnber . "1, 0007
October . 85,
November . [ : 4. P N eev.---| 8,786,000
Decembor ........ooooficiaiecmieea]ieeccaaa]icnacceaace]iceranns 141,300 ( 5,453 | 1,235
Total at Gloucest,er. 4,869,932 | 234,408 |14,561,200 (760,081 | 2,104, 872 | 65,445 | 5,818,000 @§%,055
Grand total . 8,880,204 | 349,952 (15,965,500 (837,743 | b, 184,272 (189,205 | 7,275,800 (115,770
Landed at Boston in :
708,752 | 43,905 196,400 | 14,885 | 5,335,832 (123,808 | 1,028,000 I 14,270
Lnnded at Gloucester !
in 1899 .. ... .. 27,873 | 3,685,800 (275,570 | 8,475,921 | 75,600 | 6,475,000 | 03,080
I

430, 788 l

! Includes herring from Newfoundland, 3,220,000 pounds frozen, $101,346; and 7,001,000 pounds

salted, $111,722.
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Statement of quantities and values of certain fishery products, etc.—Continued,

Total fresh. Total salted. Grand total.
Months. T e e
Lbs. Value. Lbs. Value. Lbs. Value.

January........ .. .. 3,683,160 fﬂﬂ, .......................... 3,683,150 X
February ........ 4,770,850 40,113 1886, 000 £3, 500 4,956, 850 143,014
9,273, 900 166, 169 , 800 , 805 9,357,700 68,074
6,478, 500 81,217 U SOOI 5,478, 500 81,217
4,352, 340 77,690 1, 000 760 4,413,340 78,449
4,156, 622 90, 810 217 400 12,175 4,434,022 102, 985
6,270,776 158, 058 389, 600 , 64 6,860,376 174,603
, 071,925 177, 044 631, 000 24,913 7,802,925 202,857
5,231,775 141,817 . 800 8, 5,524, 575 158, 641
5,832,075 150, 044 83, 500 5,103 5,308,475 155,147
R .. 3,800, 950 103,471 648, 000 7, 4,348, 95 111, 431
December. ........... 4,624, 050 115, 806 640, 000 9,350 6, 264, 061 124,636
Total at Boston. ... I' 03,847,812 ! 1, 495, 879 3,173,100 108,127 66, 820,912 1, 598, 508
January.............. . 2,320,476 #0, 035 162,000 4,850 | 2,488,476 85,286
February .. e ! 2,183, 949 71,500 612,160 12,163 2,746,109 84,053
arch..0 LTI I 3,802, 84,742 353, 746 11,305 + 156, 671 06, 047

3,318, 150 59, 43 930, 520 20, 769 , 243, 885 80,
3,5 74, 880 2,230,140 58, 607 5,824,918 135,303
0,982, 6563 258, 341 6,719, 213, 60 18, 682,338 471,901
3.346, 138 5, 11,783,447 364,108 15, 138, 585 439, 508

3,200,041 79,939 7,017,283 319,105 11,207,324 \
2.874,792 67,790 8,024, 216 258, 701 , 809, 38246, 491
4, 690, 880 93,471 3,046, 980 151,046 8, 637, 806 244,510
. . 4,733, 201 108, 085 9,089, 7856 204, M6 13, 822, 084 810, 590
December . ... ... - 2,466, 693 84,058 2,082,451 48, %8 4,549,044 112, 908
Total at Gloucester.| 43,535,683 | 1, 119, 480 51,862,426 | 1,667,100 95,308, 009 2, 786, 690
Grand total .........| 107,188,305 { 2,014,869 55,035,626 | 1,770,233 | 162,218,921 | | 4,885,102

Landod at Boston in
99 03,450,320 | 1,398,181 1,274, 400 30,216 64,724,729 1,428,346
Landed at Gloucester

inleww ... .. ... 03,823,507 | 1,308, 928 48,226,006 | 1,458,378 | 112,040,572 2,705, 800

THE MACKEREL FISHERY.

The mackerel fishery has been of unusual interest during the seasons
of 1900 and 1901 on account of its improved condition as compared
with other recent years. The present period of scarcity began with
the year 1886, when the cateh of salted mackerel landed from the ves-
sels fell from 329,943 harrels in 1885 to 79,998 barrels in 1886, and has
never since risen to 100,000 barrels annually. According to informa-
tion received from Mr. F. F. Dimick, the local agent of the Commission
at Boston, the New England cateh of salted mackerel in 1900 was
87,967 barrels, This, with the exception of 1888, when it was 88,382
barrels, wag larger than at any time since 1885, and gave rise to the
bope on the part of the fishermen and dealers that the fishery might
‘ll(;otlhehnear future regain its former importance. The present season,
e;-ol ’l . 1?3 310 farbeen less encouraging. The quantity of salted mack-
57 ’072 ba(r lby the New England fleet to the Ist of September was
w}:s put 5331'% 8, valued at $627,792, and for the same period in 1900 it
and fo;mer M‘I‘G!SZ valued at 8742,863. The contrast between present
in 1884 Whi(:})lndxtlons will be better appreciated when it is stated that
the ﬁsh’ery 214“;;8 one of the most prosperous years in the history of
of Sent 1; +189 barrels of salted mackerel were landed by the 1st

pember, and she total catch for the season was 478,076 barrels.
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The greater part of the fresh mackerel caught along the coast is
shipped to Boston, and it is usually estimated that the receipts at
that port cover about 90 per cent of the whole New England catch.
The receipts of domestic fresh mackerel to the 1st of September,
1901, are reported to be 44,196 barrels, valued at $265,176, while for
the same period in 1900 the quantity landed was only 40,553 barrels,
but the value was $273,732. There has therefore been an increase in
the quantity so far during the season and a decrease in the value. It
is generally believed that the total catch of fresh and salted mackerel
will not be equal to that of last year, and some of the fishermen have
discontinued mackerel fishing to engage in other branches of fishery
which seem to be more promising. Ilowever, some good catches are
being reported, and it is not impossible that conditions may improve.
The southern mackerel catch for this season, 1901, amounted to 16,419
barrels, valued at $180,609, which is more than 5,000 barrels larger
than it was in either of the five preceding years.

SHAD IN PENNSYLVANIA.

An inquiry in Dauphin and Lancaster counties, Pennsylvania,
shows that sinee the destruction of the dam at Columbia some years
ago thére has been considerable improvement in the shad fisheries of
the Susquehanna River above that point. The catch at four different
localities in the above-named counties in 1900 aggregated 16,840 shad,
or about 67,360 poundy, having a value of $3,990.

GERMAN CARP IN LAKE ERIE.

An interesting faet in connection with the fishing industry of this
lake is the increased utilization of the German earp. This fish, now
abundant in nearly all waters where it has been introduced, has become
commercially important in a number of regions. TFor several years
it has constituted more than halt of the total yicld of the fisheries
of the Illinois River. An investigation of the fisheries of the Missis-
sippi River and tributaries for 1899 shows the catch of German carp
to have been 11,869,840 pounds, valued at $289,258. While taken
in our interior waters in abundance by anglers and used locally,
the growth of the carp fishery as an industry has been slow. Ina
former report of this division attention was called to the importance
of this fishery in the Illinois River, and the development of a good
market for the catch in certain eastern cities, where the proportion
of foreigners in the population is large.

In Lake Eriec German carp are very abundant, and in the effort to
utilize them new markets are being found in the Mississippi Valley,
an important part of the catch being sent to St. Louis, Louisville,
Cincinnati, and other cities. When taken in larger quantities than
required, they can be easily retained in ponds until wanted. Tho
writer recently visited a pond near Port Clinton, Ohio, where about;
50 tons of German carp were held. Tishermen in th'i region usnally
receive 14 cents a pound, sometimes 2 cents.  When extra large quan-
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tities are taken the surplus is frequently sold for the manufacture of
fish fertilizer. German carp sent to New York and other eastern
cities are shipped round, but if destined for other markets they are
generally dressed. Most of the catel is made with seines.

Recent inquiries respecting commercial fishing carried on in Utah
show that the cateh of German carp in Utah Lake and tributaries in
1900 amounted to 344,685 pounds, or about three times the quantity
taken from the same waters in 1895. More than half of the catch in
this lake was made with spears.

FISHERIES OF LAKE OF THE WOODS.

A canvass of the fisheries of Lake of the Woods, made for 1899,
shows a continued decrease of the fisheries in noearly all respects.
The number of persons engaged was 126, and the amount of capital
employed was 58,830, a decrease of 47 persons and $49,272 since 1894.
The total yield of the fisheries was 626,225 pounds, valued at $32,815,
while in 1894 it was 2,198,984 pounds, valued at $56,747. The fish-
erics of this lake are prosecuted chiefly for the sturgeon. Since 1894
the catch of this species has decreased from 1,059,267 pounds, worth
$31,778, to 197,033 pounds, having a value of $16,623.

The number of pound nets, the principal form of apparatus of cap-
ture, has decrcased from 148 in 1894 to 58 in 1899,

Other products of these fisheries have decrcased in similar propor-
tions. The shrinkage in value has not been so great as in quantity
for the reason that as the supply has diminished prices have advanced.
The three following tables siiow the extent of the fisheries of this lake
for the year 1899, a fourth table presenting s comparison of the yield
of the various species taken in pound nets for a term of years:

Table showing the number of persons employed in the fisheries of Lake of the Woods
for the year 1899,

How cmployed. No.
On vessels ¢ t1 . - i
8 transporting. .. 5
gas:hogfe?iﬁlg:{ﬁ%ouse: ete l “1’2
TOtA) . aeoeeeeon ... e e Termeeeeeen e | 120

Table showing the apparatus and capital employed in the fisheries of Lake of the
Woorls for the year 1899,
-_ )

Itoms. No. l Vatlue.

Vessels trans
onnage. . porting ..

Barges......... .00
Appuratus of captur
ound nets..___. .
Fykenets . ....._..
Shore property .

Total ... ... ...
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Tuble showing, by apparatus und species, the yield of the fisheries of Lake of the
Woods for the year 1859,

Apparatus and species. Lbs. Value.

- 6,013 3113
39, $03 1,200

Pike porch (wal] oyod) . 124,722 | 60238

%cur%eon e N 197,(4):2;::3} 16, “f,’
rou e ee i cecarcccmeaececomc e cceenmae e e
White-fish - 10.000IIUUIIT LTI LI I ez | e
e PO B 7o < 3 B (X 31
Fyke nets:
Bullbeads . .. it e, 78, 889 1,004
GEANA BOEAL. oo oo e oo e, ] (,,n,ml 32,815

*Included with stuogeon aro 18941 pounds of caviar, valned at $11,365, and 391 pounds of
sturgeon sounds, valu

Table showing the pouwnd-net catch in the American watvre of Lake of the Woods
in certain years.

Species. 1804. 1807, ’ 1898. 1899.

Lbs. Lbs. Lbs. Lbs.
Buffalo...coooeeinainciaconnnns [ 80, 620 16, 965 28,130 6,013
Pike ..... . 231,474 18,275 56, 676 39, 503
Pike perch (wall-eyed).. R 405,104 | 137,401 2 181 124, 722
StUrZEON. .cuie ecieie vacan caeee . .| 1,059,267 ¢ 611,159 |, .ﬁO (FO 197,033
Trout ....... . 11,501 6450 423
White-fish... .. 411,018 71,007 ) 112, (}24 179,242

Total e i | 2,198,084 | T8G, 417’ MO(L)2 647, 336

FISHERIES OF THE GREAT LAKES.

A statistical canvass of the fisheries of the Great Lakes for 1899—
the results of which have already been published in condensed form
agstatistical bulietin No. 17—shows the total yield and value of fishery
products to be nearly equal to that of 1890, the largest on record.
In 1399 the fisheries of the Great Lakes yielded 113,728,040 pounds,
valued at %2,611,482.

The total number of persons engaged in the fisheries was 9,670, and
the capital invested amounted to $6,617,716. The vessels employed
numbered 208, having a value, with their outfits, of $802,621. The
number of boats employed was 3,281, worth $277,766. The apparatus
of capture which represented the greatest value was gill nets, valued
at $690,518. Pound nets and trap nets were valued at $660,408. The
number of gill nets in use was 105,687, and of pound and trap nets
3,837.

The most important species among the produets of the fisheries with
respeet to value was herring, worth $941,067.  The catch of trout was
valued at $431,276, and of white-fish at $297,023. The yield of pike
and pike perch was valued at $325,941.

The various lakes as compared with cach other differ considerably
in the value of their fisheries. Take Erie, the fisheries of which are
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much more extensive than those of any of the other lakes, yielded
products valued at $1,150,895; Lake Michigan, $876,743; Lake
Huron, $308,078; Lake Superior, $150,862; Lake Ontario, $101,040;
Lake St. Clair, St. Clair and Detroit rivers, $23,864.

The following tables show the persons, apparatus, and capital
employed in the fisheries of the Great Lakes in 1899, and the quan-
tity and value of the fishery products:

Fisheries of the Great Lakes, 1899.

Lake St.Clair,
Lake Superifor. | Lake Michigan. Lake Huron. St. Clair and
Items. Detroftrivers
No. [Value. No. Value. No. Value.{ No. |Value.
Persons employed ........ 813 |........ 3,265 [ ........ 1,241 .. ..... 420 oL
Vessels and outfits_. - 10 851,604 80 | %254, 005 12 {855,045 |._...... .-
Tonnage. ............ 10 1,821 |...__..._. 256
atel. .. o ... 305 | 27,245 1,008 , 527 | 40,835
Selnes ........._..... 11 510 673
Gillnets. . ___. 7,229 | 99,283 49,857 | 288,305 5,670 | 54,384
ound netsand trap nets. 1 25,820 180, 349 111,830
keneta . _.......0 .. ... b , 632
nes ... ... .... 348 . -
Other apparatus 210 |.. ..
Shorean accoqsory prop- 148,489 |._......[ ¥

erty . [

Cash capital. ...... ... 55, 500

2,015,241 |........... 474, 953

Total investment. ..

PRODUCTS. Value. Lbs. |Value.
Black bass. 30644 5,659 | €306
Bluefins . . 12,04 1 _....... RN R,
Buliheads - 1,887
Carp, German
Cat-fish..__..
Eels

Horrmg Prosh 2.
erring, salted i
ing orlawyers......
enominee, fresh

Menominee, salted ..

erch. ..., _ ... .. ,
Pike . 5,002 | 816 | ST316 | 4480 | 103,751, 6,995
Pike perch (wa]l eyod
Rmke{)......._..,. 13,679 | 495 | 173,733 | 7,555 | 1,110,516 | 49,204
k basg ... ; 934 28 ,161 43| s3aa | 1,612
Sheepshead .11 1IN . 65, 372 T 160,646 | 1,
turgeon®. .. 4,416 [ 71767 108,270 | 7,187 | 30,407 | 1)
uckor& tresn . 5,447 57| 93,042 | 10,143 1605 | 18,502
uckers, salted . 6,200 14 | 109,138 1,93 ) 1,818
paaBsh L 61,002 30
Tront, crosh 2,064,838 | 85,672 | 5,407,110 ) 241,016 | 1,879,411 | 80,077
Whits falted 453,551 | 15,127 | 7 8LAY | 3,008 7,090 | 846
?p"ﬁ}g“'ﬂsh frosh 647,670 | 23,710 | 1,407,142 | 03,025 | 584,168 | 31,525
Other e 8alted 45 1,837 | 103,222 | 5,467 | 8,140 | 835
‘ﬁ”‘“’“”h """ 3408 | bl B
FORB .o I e L e T T 8,000 520
Total ... ... 5,429, 054 |160, 802 (34,409,996 | 870,743 12,418,327 (308,078 (579, 007

1T
2 133}“}33: ﬂ%eum tulg;: and é;u.sollne launches under 6 tons.
and **chubs
b, oﬁturga%n thlu e847.470 pounds of cavmr, valued at 330 510, apportioned asfollows: Michigan,
pounds, $7¢8 : M: ,Hm‘ou. 300 pounds, $105; Lake St. Clair, St. Clnh and Detroft rivers, 960
1 Pike perch (se 0, 32,805 pounds, §21,122; Ontario, 8,801 pounds, 86,101
tzostedion vitreum) is blso calied Dlue pike and wu.ll-eyed pike.
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Fisheries of the Great Lakes, 1899—Continued.

Lake Erio.

Lako Ontario. |

Toteal for Great

Items. o Lakes.

No. Value. No. Value No. Valuo.
Persons employed . e
Vessels and outfits 8302, 621
Tonnage. _ocoeeeeeeeecerene el 1,085 |oeee..o.. 0 2| 3,h41 | ...
227,768
11,208
600, 518
0480, 408
52,571
9,661
3,870
2,225,503
1 933, 600
6,617,710

PRODUCTS. N Lbas. Value Value
Black bass .....c.ocoreveniinanl 814, 053
Blueflps ._... 24,111
Bullbeads...... 24,544
Carp,German. 62, 8682
Cat-fish_..... 43,083
Crappie . 1,800
) FY RN 6,313
Herring, fresh . _ 673, 260
Herring, salted. 267, 807
Lingorlawyers. . 1,053
Menominee frosh. 12,414
Menominee, salted . 5,870
Mooneye .......... 867
Perch.... 156, 350
Pike...._...... 20,098
kao perch (blue pike 148, 740
Pike p llﬁwh (wall-eyed pike) 166, 503
Rock buss c...oo.ooaoal. 4,314
Saugers ..... 76,313
Sheepshead . 1,613
Sturgeon ....... 81,128
Suckers, fresh. .. 52, 205
Suckers,saltod .....ocoeeenii i iaiie e e ] 3,803
Sun-fish ._....... 7,204
Troac,fresh... 412,137
Trout,salted ...........ccooooiii|omnacnanaiid]. ceeneniaae 19,139
White bass.. .... 1,506, 524 80, 603 30,841
White-flsh, fresh. ... 2,066,314 152, 009 289, 334
White-fish,salted ............. ... |.coioeneaaat 7,680
Other fish ._.... 1,754
Crawflsh (.o o eiricecai e 3,498
Frogs............ Q8
Turtles. ....oceeecevaccce ccnnneaceees|  OT,210 1 2,824 | ..o ... (i7 211 2,324
Totul .ecvvemeeeeenecs cenoo-....| 58,393,864 | 1,150,895 (2,407,132 (101,040 | 113,728,040 | 2,611, 482

The following shows the quantity and value by lakes for the years
1885, 1890, 1893, and 1899: '

Yield of the fisheries of the Great Lakes in 1885, 1890, 1898, and 1899,

1885. 1800. 1803. | 1809,
Lakes. )
Lbs Value. Lbs. Value. Lbs. Value. | Lbs, Value.
—— | -
Lake Supe- |
Lrli(%r-i&-i-i"-ﬂ” 8, 825,980 01,523 | 6,115,002 | $220,008 | 8,000,027 | 852,107 | 5,420,054 | $1%), 862
a ch-
igan ... -3, 61 876,788 | 20,481,200 | 830,465 (30,747,765 | 828,611 | 34,400,906 | 876,743
Lnke Huron ... (11, 457 170 276,397 l(l (56 381 | 221,067 {12,004,338 306 331 | 12,418,327 ,078
Lake St. Clair,
St.Clair and
Detroit riv- '
ers... .12,185,785 | 40, 2,004,671 | 73,577 | 1,814,811 | 46,030 579,007 | 23,804
Lake Er 51,456,617 11,108,006 | 64,850,873 11,000,005 (42,068,825 | 805,970 | 58,893,864 11,150,805
Lake Ontart 2,308, 4606 95,800 | 3,446,448 | 124,786 28, 016 31,510 | 2,407,132 | 101,040
Total ... 19,842,076 12,601,866 113,898, 531 (2, 471, 768 |06, 619, 671 |2,270,0m 1133, 728, 040 (2,811,482
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STURGEON FISHERY OF FLORIDA.

The sturgeon fishery of Florida has never been of great importance,
from the fact that while sturgeon are quite numerous in the bays and
rivers of both the eastern and western parts of the State the supply
has generally become exhausted after a few seasons in all localities
where, in former years, the fishery has been prosecuted. '

In eastern Florida the cateh of sturgeon in 1889 was 40,620 pounds,
and in 1890 it was 28,055 pounds, but since that time none have been
taken. The cateh in Tampa Bay, on the western side of the State,
during the winter of 1886 and 1887 was about 1,500 sturgeon, which
yielded 5,000 pounds of caviar. The following season over 2,000 fish
were secured and nearly 6,300 pounds of caviar prepared. The next
season only 7 fish were taken and the fishery was then abandoned.
Since 1895 there has been more or less sturgeon fishing in the Suwanee
River, but it is reported that the fish are now hecoming scarce. The
season during which sturgeon are taken in the Suwanee extends from
February 1 to May 1, and the fishing is done with gill nets. In the
Ocklockonee River sturgeon fishing was prosecuted successfully in
1898 and 1899, but very few sturgeon have since boen caught there.
In the Apalachicola River sturgeon fishing began in 1899 and is still
being carried. on suceessfully, but whether the supply will become
exhausted in three or four.seasons, as has been the case with some of
the other rivers of this seetion, is a matter yet to be determined.

Mr. J. N. Cobb has recently, in eonncetion with other fishery inves-
tigations, collected statistics respecting the sturgeon fishery in western
IFlorida in 1900. There were 84 persons engaged in the industry, and
the investment amounted to $8,157. The yield of sturgeon, at round
weight, for the Suwanee River was 44,400 pounds; for the Ocklockonee
River, 37,100 pounds, and for the Apalachicola River, 84,000 pounds.
These rivers are the only ones where sturgeon are now taken. The
total value of sturgeon products for western Florida was $12,901.

In the following table, showing the extent of the sturgeon fishery of
Florida in 1900, the round and dressed weights of the catch are given:

Table showing by waters the number of persons and the amount of capital employed
and the yield of the sturgeon fishery of Florida in 1900,

Suwannee Ocklockoneo | Apalachicola

River. River. ' River. Total.
Items. i [P
| No. Value. i No. |Value. | No. |Value.| No. |Value.
Porsons employed ................] 18 |........ 19| .. | L ¥ (N P 84 |.. .....
Bouts, aLpnratus otc.: !

Steamboats $2,000 ; 1 €2,500 2 $4 )(ll

. Rowbouts ete 200 20 4 38 980
Qill nets ....... 220 20 *51 "8z

Shore property . ..... 00 ..o 095

Total oo 200 ... .. 8,157

PRODUCTS. Lbs. [Value.’ Lbs. Vu]uo Ls. . .| Value.

Sturgeon (round weight) ...

e 37,100 34 00 |........| 105,600 [........
‘%tun,vou (dressed weight) 22,200 | 2,668 107350 82,3221 40,000 786
Cavinr.. .......... 1,200 | “1,008 | 850 | 5695 ! z 160 115

POtal o BeTR | 2 a2l zem

* 4,030 yards.



156 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
SPONGE FISHERY OF FLORIDA.

The total number of persons engaged in the sponge fishery of Florida
in 1900 was 2,245; the investment in vessels, boats, fishing apparatus,
and shore property was $394,598; and the products amounted to
364,990 pounds, valued at $567,685. 'These figures indicate a decided
increase in the yield of this fishery in recent years. The eateh was
slightly less than in 1890, but prices have been constantly advancing
and the value of the output is now greater than ever before. ‘‘ Sheeps-
wool” sponges are more abundant than at any time since 1895, but
there is a marked decrease in the yield as compared with earlier years.
This deeline, which is probably temporary, has apparently rvesulted
in a larger demand for other grades. The increase in the catch of
“yellow” and ‘“grass” sponges has therefore more than ecompensated,
both in quantity and value, for the decline in ““sheepswool.”

The following tables show in detail the exfent of the sponge fishery
for the year 1900, and also a comparison of the yield and value for
the years 1895, 1896, 1899, and 1900:

Sponge fishery of Florida, 1900.

T Tarpon !
Key Wost. 3 ” Apalachicoln. | Total.
Itoms. . M bprlnﬂgs; N R
No. iValue. No. |Value.; No. ]anue.| No. Value.
Persons employed: !
Vessel fishermen.__......_.....i 1,080 b (B
Boat fishermen............... i . O I - 1 I DO,
Shoreemployeos. _.... .......{ 8 [|.........| HM|........ J R
TOtAL. - oo . Y
Vessels, boats, etc.: - R
Vesaels ... ... |3107 170 £3, 150
Tonnage.......cooeveenaan.| 1084 0. .| 120 L. .0 3T (........
Qutfit. ... ... 100, 950 3,440
Boats _........... 146, 450 H)]!)
gparatus used in  vessol
sheries _.... A ceeeeeee| 2,704 | 96
Apparatus used in bout fish-
eries . omceenoa] 2,488 Lt} .. 3,223
Shoreandaccessory proporty PO 90 200 |. 112,107
- [ —
32 U S 518,932 | ... 10,052 |.........| 594,508
KINDS AND GHOUNDS.? Lbs. } Value. | Lbs. | Value.| Lbs, | Value.| Lbs. = Value.
Catch by vessels on **Bay™ | |
grounds:
Sheepswool ......coeeee.nonnn. 79,466 18229,401 | 12,572 837,048 | 1, 040 $4,834 | 03,078 | $271,281
Yellow RNt | 11,805 ] 2,376 | 1,584 I 300 18,017, 13,198
Gru%s 26,731 . 8,140 | 8,195 2,185 | 585 | 15 35,511 10,481
Glove...c...... . 048 134 - 048 134
Velvetor boat ... ...l 386 | 64 ||
Total 122,708 | 249
Catch by vessels on ‘‘Key"
grounds:
Sheepswool ............. l 41,850
Yellow s l() l)ll) 8, 0503 . 8, U0$
Grass. ... .. |18, 5,778 1. 18, 206 5,718
Glove . | s | 542 | 3748 B4z
Velvet or boat ..200 0. SN 2,141 | 141 | 1,762 2,141 1.752
Total . .......o..........| 53,304 | 68,531 53,304 | 58,531

t Includes value of outfit,

Fl:;i%gy ' grounds, i.e., Gulf of Mexico; ** Key " grounds, i.e., vicinity of the islands of southern
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Sponge fishery of Florida, 1900—Continued.

Koy West. S’Il‘:;,l;gg: Apalachicola. Total.
Kinds and grounds. i . .
Lbs. | Value. | Lbs. |Value.! Lbs. |Value.| Lbs. | Valuo.
Catech by boats on “Bay”
grounds:
Sheopswool .....ocococeaaono.l| 19,074 1 $57,008 | 8,423 1524, 820 900 | $2,034 | 20,008 | §34,763
Yellow .......... | 8,703 2,827 1 2,670 1,780 438 202 6,901 4,809
Grass.... 6,083 2,035 | 10,804 | 2,905 300 98 | 17,037 5,036
Qlove....co... .. 237 S D O T 7 3%
Total ooeeen e een ... 80,387 | 61,005 | 21,087 | 20,505 | 1,794 | 3,32 | 54,168 04,732
Catch by boats on *Key™ ‘ - I —
grounds: !
Sheepswool ....ecoeeeooo... ..l 80,341 85,303 |........ VU Y B, 39,341 85,363
Yellow ...co...o..oo . S 20,850 | 19,345 Lol . P I, 20, 250 17,346
Grass.... 37,55) | L8 ... | ..ooo.C 37,661 11,068
QGlove._._.._....... 7,405 1,084 | oo e e 7,495 1,084
Velvetorboat _............... L, 281 3. N . 28 8,504
Total ... ooo........| 108,018 | 119,204 | ... ... e e ] 208,018 115,204
Grand total ...............[ 315,877 | 488,744 | 45,130 | 70,320 | 4,483 | 8,421 | 344,900 | 507,685
i R e
Yield and value of the sponge fishery in 1895, 1896, 1899, and 1900,
1595. } 1896, 1849. 1900.
Kinds. - -
Lbs. | Value. , Lbs. Valuo. Lbs. Value. Lbs. Value.

%b(lslopswool ceepee-| 21,272 33(113, 107 l 140,724 | §248,100 | 153,700 | $332,300 | 181,311 | $483,263

29, 509 1,708 23, 855 9,318 55, 800 18,205 55,178 44, (45
21,387 5,464 | 44,017 11,508 76, 900 14,310 | 109,265 33,263
23,952 6,502 i 18,315 3,990 18,000 5,000 19,236 7,114

Total ......... 306,120 388,871! 236,311 | 273,012 ) 304,400 | 307,014 | 304,000 507, 885

FISHERIES OF THE MISSISSIPPI RIVER AND TRIBUTARIES.

A condensed statement of the rosults of the investigations of the
Mississippi River and tributaries has already been published as sta-
tistical bulletin No. 107,

The total number of persons engaged in the fishoeries of these waters
was 11,218, the capital invested amounted to $1,883,875, and the
produects aggregated 94,713,402 pounds, valued at $1,771,812.

The most important apparatus of capturo employed in theso fish-
erios is fyke nots. They exceed in value all other forms of apparatus,
and are more extensively used in this region than in all the other
fishing sections of the United States combined.

Among the products of these fisheries, buffalo-fish is most promi-
nent, the yield being 14,215,975 pounds, valued at $349,913. Cat-fish
is also very abundant, the quantity taken being 7,648,179 pounds,
valued at $339,800. German carp stands next in value and is greater
in quantity, the catch being 11,868,840 pounds, valued at $289,258.
Mussel shells constitute another important produect, due to their use in
the manufacture of pearl buttons, the quantity secured being 45,564,000
pounds, for which the fishermen received $207,187. Other important
products were crappio, worth $61,400; black bass, worth $56,652;
paddle-fish, worth $55,514; suckers, worth $40,340; frogs, $53,054
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Since the canvass of these fisheries for 1894 there has beon a large
increase in the quantity and valuo of products. The products of the
fisheries of the Illinois River, the most important tributary of the
Mississippi from a fishery point of view, have more than doubled in
quantity and value during that period, and are now worth $386,284,
more than two-thirds of which was received for German carp. There
has also been a substantial increase in the fisheries of other rivers.
In 1899 the fishery products of this river system were greater in quan-
tity and nearly equal in value to the entire output of all the interior
waters, exclusive of the Great Lakes, of the United States in 1894,

Fisheries of the Mississippi River and tributuries, 1599.

Mississippi River | Missouri River |Illinois Ri Ohio River and
inor o is River and .
Itoms. and ’?;;fgsf‘rib“ ! and tributaries. tributaries. mino:iggbum-
No. Value. ! No. Value. No. Value. I No. Valuo.
Persons employed ... 7,059 |........ . 820 |..... 1,007 ..., Lie2| ..o
Boats......0.......... 4,033 | 876,795 686 [ $8,237 608 | £37,658 ' 319,793
Hand and set lines. . |.c.......c. 6,086 |.......... 80T |l B4 | 3,285
Crowfoot grapples,
rakes, forks, and i
dredges! _......o..feeeiiiiaian I()‘398| .......... U Ty
Seines ... 511 36, 8U3 121 4,124 140 | 20,009
Fyke nots 16,119 75,548 1,135 5,457 7,421 ] 41,485
Gill nets. R 4 1. PR R, 12 240
Pound nets. .......... (L] L P ! LR T T TR
Trammelnets...._... 355 8,200 48 1,007 4 1,047
Shrimp traps ........ 5,276 0987 [ooeooaee N feeeeaan
Other apparatus.....j........... 1,791 ..o F P 936
Shore and accessory
property ........... U B W £ 2 125,217 |ocoaeaaan.t 1,614 foL o Lo .. 51,468
Cash capital..... ... |ccccoo . 473,160 [ ... 133,300 . ee e e e
Totalinvestment . |......... 1,287,216 ... ... 278,300 ... 118,878 ... ... | 104,670
PRODUCTS. Lbs. Value. Lbs. |Value. Lbs. Value. Lbs. | Value.
Black bass. 275,073 | $17,122 3,870 $383 104,589 ﬁ,iﬂ) 11,119 | §1,000
Bufttalo-fish . 7.616,880 | 173,604 | 540,012 | 20,034 | 2,324,362 ,032 | 407,020 | 20,260
Carp, Germa 3,272,716 65, 525 44,916 1,587 | 8,426,887 | 215,305 0, 862 4. 836
Cat-fish. 3,445,775 | 141,497 | 467,088 | 30,403 076,845 | 35,802 | 723,449 | 37,804
Crappie 480, 348 21,203 10,837 7 205,134 | 11,670 7,007 585
Dog-fish _.. 8,250 . 802,750 8,095 |.....o. ...
Druim or sheepshe: 1,448, 245, 068 5,006 610,461 : 37,076
Fols .......... . 52, 651 10,203 408 6,061
Hickory shad 12, 430 5,00 7l 20 20
Moon-eye ... R (138213 2 IR ! 1 (5 PRty DO P ceeee..b 10,728 480
Paddle-fish __..._.__..} 1,880,061 2,515 1,082 © 114,170 5,495
Pike or pickerel...... 159,871 17,111 . 1,078 30 5
Pike dperch (wall- 14431 ; |
eyed)._.............. , 314 11, 526 674 1 13,778 1,37
Rock bass ............ 50, 900 43,074 0962 . 4,831 425
Saugers orsand plke. 32,620 1 1,202 {ooool o i e 6,240 556
L3It S S S O RN AU EOROR 6,955 355
Sturgeon, lake .......[ 178,881 5,220 25,5620 1,001 835 23 14, 161 835
Sturgeon,shovel-nos 408, 614 9, 681 75,120 3,118 18,874 378 64, 661 3,076
Buckers...............| 980,151 22,158 | 207,200 | 10,044 67,790 1,400, 402,203 | 23,044
Sun-fish ... _ .. 171,241 4,467 | 608,180 | 10,931 4,740 273
White bass. ... - 28,015 1,327 2,140 ¢ 112 109,933 B, 1) U I DN
Yellow perch . 17,281 | 3891 600 27 12,700 260 33,720 1,046
Other fish _ ... . 3,810 119 B P - 250 18
Frogs............_....| 170,872 1 18,801 |- 215,610
Turtlesand terrapin. 198, 054 3,8 .. ... 517,016
Shrimp.........____{ 200,058 | 16,005 [......... R
Mussel shells........_|45,564,000 | 2207,187 |..........
Alligator hides. . 3,750 938 |
Ottor ekips. ... . 132‘ g58 [ .
Caviar...._... e 70,300 | 26,730 |- I ISR
Total products. .|68,971, 227 | 827,014 |1,704,622 | 78,477 [14,581,302 | 386,284 (2,562,858 | 140,012

1 Ap{mratus us‘gd in the musse] fishery. .

21includes $.812 worth of pearls and §5.53 worth of baroquo pearls taken from mussel shells.

NoTE.—Several largo rivers are classed above as minor tributaries on account of the
compartively small importance of t heir fishories.
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Fisheries of the Mississippt River and tributarics, 1899—Continued.

Wabash River | Cumberland '  Tennessce 3t. Francis River
and tributaries. River. ; River. and tributaries.
Items, ——
No. Value.| No. |Value.| No. | Value. No. Value.
0 | e

Porsons employed ...... W2 03 oo 180 ... 346 |.........
Bou 2311 &2, 500 05 | 31,044 z.’33 l 172 342 $7,005
Hand and sot lines_ ... |.......... 555 T P 885 {ueeeean. b 1210 (oL 504

Seines ......._._....
Fyke nets .
Pound nets.
Trammel nets .. .
Other apparatus. ... .[....... ...
Shore and accessory

property .....
Cash capital - ... ... ]oceoriii]emaena.. .

[ P 27 1,870
10,100

Totul investment _|...... .._.| 7,195 )

PRODUCTS. Lbs. |Value.

|
7,413 $731 | 7,553 507 507,200 | $25,383
89,150 ) 3,003 61, 362 1,629, 2(;8 24,634
Hickory ha
Moon-eye. P,
Paddle-fig] 9,1
Pike or pick 5
Pike perch (wall- | 1,058 119 14,402 034 4,287 ¢ 217
Rock bass ......... i 190 125 82 | 2,320 | 028
Saugers or saud pike 463 T
Sturgeon, lake . 5,178 436 0,77() 489 | ceeecn.
Sturgeon, shove 4 5,048 | 412 32, 17 1,868 475 5
Suckers ...... B, 240 10,014 | 843 | 200, 409 10,008 144,410 2,178
Sun-flsh __.... 74 2,008 . . R JO() 430 3,400
White bass._... 167 |. .. . DR R
Yollow perch .. .- RN PO
Frogs...coooveio oo oo, . 243, 164 30,819
’I‘urtlcs and terrapin .. 16, 100
Otter skins .. .......... s 1,202 3,185
Totul products....| 344,471 | 27,664 | 245,047 | 16,661 (1,255,526 | 62,051 | 3,820,058 . L34,863
. | Red ‘River and | White Riverand' .
Yuzoo River. tributaries. tributaries. ; Totul.
N Items. e e
No. Value. No. Vuluu.' No. Vulue No. | Value.
i |
Persons employed . ..... 150 | 1 wrl...... 122 T ' 11,218 |ooeee .
Boats.._..........._..._. Jop i s.% JlU 170 | 85,239 124 | $1,004 - 17,817 | 8164,247
Hand and set lines......|........_ O 627 . 563 i ............ 15, 480
Crowfoot grapples,
rakes, forks, dredges . . 10,393
Seines ........ooeeaiall. [ 50 600 1,057 72,241
Fykenets . .............. 8, 2 35, 036 180,514
Gillnets................. 18 285
Poundnets........... 4,100
Trammelnets........ 13,079
Sbrimp traps .......... .- 987
Other apparatus........ R - : . ! 6, 283
Shore and uaccessory I
PrOPoOrtY .. ..oicceeaciomnanc nn LML Lo 205 ool 1) S IO, 794, 318
Cash capital.__....._.... L e 821, 450
Total investment.|.......... 12, %0 ] ceeceeae| 9,465 ...l 6,072 |............ 1,883,875
PRODUCTS. Lbls. Valne. I Lbs. |Value.| Lbs. | Value. Lbs, Value.
Black bass..c.co.oceoeee| 1,000 ! $80 | 6,800 | 8518 | 12,575 | $1,060 048,184 | $56,652
Buffalo-flsh ............. 632,500 , 0,480 | 405,050 | 8,871 | 430,850 | 15,087 | 14,215,975 849,013
Carp German........... 1,615 2 R T P [ 11, 868, 840 289, 258
Cat-fBeh.ceeee onomaennns 107,800 | 3,237 | 463,050 | 14,672 | 431,500 | 26,201 | 7,648,179 839, 800
Crnpg ..... 2,050 94 7,080 578 28,575 | 2,080 | 1,318,832 61,400
Dog- P P, F T ey o PSRN PR , 000 8,761
Drum or sheep%hend ...l 81,20 1.878 104,700 | 2,877 76,050 { 2,919 | 3,140,232 108, 7
1,365 200 L 2 P I 93, 905 4,803
chkoryshud e ) PPN P 182,735 8,409

{Includes 2 small rughtcrod vessels and 21 lnunches and steamboats under 5 tons.
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Fisheries of the Mississippi River and tributaries, 1899—Continued.

- Red River and {Whito River and
Yazou River. tributaries. tributarios. Total.
Produets.
Lbs. |Value.| Lbs. | Value.| Lbs. [Value. Lbs. Value.
]

Moon-eyo.-ceeoveeuee-.-. PR P P S $706
Paddle-fish .. ... . 1,200 ,»,514
Pike or pickerel ... ) 8,04
Pike per:,h (wall-eyed) . 2, l")ﬁ
Rockbass ....... ....... 5,
Saugers or sand piku 1,799
Shad...._. 355
Sturgeon, luke. . 8,064
Sturgeon, shovel-nose . 19, 142
Buckers ...c.oo.ooeo... , 340
Sun-fish ... 21,318
White buss__ 8,012
Yellow perch 2, 666
OLhor sh . 137

e 53, 054
'I‘urtles and 17, 148
Shrimp .... 18, 005
Musse] sholls 27,187
Alligator hides. 1,238
Otter skins. .. . 10 25 . P . 4, 050
Caviar.._................ 400 40 ... ... IO PO, 70,700 26,879

Total products . ... [1.234,620 | 19,210 | 989,166 | 28,040 (1,013,625 | 49,730 | 04,713,402 | 1,771,812

133,343 gallons. %000 in number. 4810 in number.
CAVIAR FROM PADDLE-FISH.

The paddle-fish, or ‘“spoon-bill cat,” is taken in considerable quan-
tities in the Mississippi River and some of its tributaries. The cateh
in 1894 amounted to 1,037,395 pounds, valued at $20,972, and in 1899
had increased to 2,473,250 pounds, valued at $55,514. Until within a

few years past only the flesh of this fish was marketed, but about 1896

the fishermen in various States along the lower part of the Mississippi
River began to utilize the roe in the manufacture of caviar. This
product is said to be less desirable in flavor than the caviar made
from the roe of the sturgeon, and is marketable chiefly because the
sturgeon caviar has become scarce and expensive. It is shipped to
Chicago and New York.

The following table shows, by States, the quantity and V&Ill(, of
paddle-fish caught and of caviar prepared in 1899:

Paddle-fish. Cuaviar.
Lbs. Value. Lbs. Value.

Stutos.

Kentucky ..
Louisiana ..
Miesiss: r{)pi .-

50 52
211185 | 4,087
TOAL - oo oo e oo 2,473,250 | 065,614




REPORT OF COMMISSIONER OF FISH AND FISHERIES. 161
FISHING IN THE INTERIOR WATERS OF TEXAS.

The investigations of the fisheries of Texas which have been made
by this division have hitherto heen limited to the coastal waters.
Recent inquiries by Mr. Cobb respecting fishing in certain waters in
the eentral and southeastern parts of the State show that an important
amount of fresh-water fish is taken. In this inquiry the rivers were
canvassed from the upper limits of tide water to as far as commercial
fishing extended. The data related to the year 1900. Fishing was
carried on in the Colorado, Brazos, Trinity, Neches, Guadalupe, San
Jacinto, and Rio Grande rivers, and in Caddo Lake, tributary to the
Red River. The most important of these was the Colorado River. The
inquiries on the Rio Grande were very limited.

Commercial fishing in the interior waters of Texas is of compara-
tively recent date in most of the sections of the State. In the western
and northwestern portions, where the population is scattered and rail-
road facilities are limited, very little fishing is done, while the lack
of ice or its high price prevents the utilization of the fishery resources
even in those sections where the shipping facilities are fairly good.
It is only in the larger towns that ice is cheap. TFishermen at present
depend upon the home market for the sale of their catch, and, as it is
easily overstocked, fishing is frequently suspended.

In all 188 persons were employed, and 169 boats, valued at $765,
were in use. Set and hand lines, fyke nets and seines were used in
fishing, and their value, together with that of the shore property
necessary to the business, amounted to $1,831. By far the greater part
of the catch consisted of cat-fish, of which there were taken 202,170
pounds, valued at $11,961. Buffalo-fish is the next in importance, the
quantity taken amounting to 28,295 pounds, worth $1,436. The total"
yield of all species in the waters named amounted to 266,871 pounds,
valued at $16,153.

The following tables show by waters the persons employed, capital
invested, and the yiold of these fisheries in 1900.

Table showing the persons, boats, apparatus, and shore Pproperty employed in the
Jfisheries of certain interior waters of Texas in 1900.

Eg Boats. Set lines. ﬁgsg Fyke nots.| Seines. S;Igée
Zo acces- Total
Waters. 8% | sory invest-
53 | No. |Value.| Yards. [Value.|Value| No. [Value.|No. Value.| prop- | ment-
-9 l erty.
Colorado River ...[ 65| 63| §54'| 15,607 | $08 90 | $360 100 $812
Brazos River...... 181 18 86| 2,117 20 ). 11 44 $ 52 202
Trinity River..... 2] 12 65 [ 8,200 23 |. 26 116 {. 45 249
Neches River ... 4 4 20| 1,000 8 2. 5 85
Guadalupe River | 20| 20| 145( 8,270 18 11 56 185 411
RioGrande River.| 18 | 18 90 | 2,800 23 | 3 186
8an JacintoRiver.| 15! 15 75 | 4,000 22 601 800 145, 542
Caddo Lake....... 12110 650 | 4,800 4 PO IR 75 149
Total -....... 173 109 | 785 [ 87,354 | 236 8| 206 o7 60 | 2,618

=
Q
-
=
=4
L
=
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Table showing the yield of fisheries of certain interior waters of T excas in 1900.

Wate . Black bass. | Buffalo. | Catfish. ' “Cr appio. , Dx um.
aters. ! Lbs. | Value.| Lbs. Value.: Lbs. '-Va]ue.l Lbs. Valuo, Lbs. | Value.
Colorado River . | 2, mr §172 1 8,866 | sms o? 910 | 34,866 | . .. 1. ... , 8, 304 $765
Brazos River...... 10 831 1,082 750 GO | e ! 5748 20
Trinity River. f0 | 2,814 ; 109 | Z"’ 400 1,210 200 8 1,050 45
Neches River 200 30 380 19 &, 300 , 415 1.0 Lol i 10
Guadalupe River .: 3,960 33 4,343 ! 192 | 39, !)0() 1,855 7 2,830 142 , N PO
RioGrandeRiver.{.......|........ 300 ; 2 B
San Jacinto River 780 60
Caddo Lake.......[....... i
Total ........| 8,025 l
Fcls | Mullets Suckers .
Waters, o K S -
Lbs. Value Lba, | i Vuluo “Lbs. |Value.' Lbs. Value.| Lbs. |Value.
Colorado River ...| 156 12 1,165 $105 | 5,065 | $146 ... e | mu32| ero14
Brazos River...... SO DU U B B 1] 3 .. .. . 12,125 771
Tripity River ...._. $160 26, 084 1,582
Neches River.._._;. 17 9,340 491
Guadalupe River . . 1,361 |° 2,557
RioGrande River.!_..._.|..... 21,510 1.3
San JacintoRiver.:. 220 36,780 1,064
Caddo Lake....... j ...... ' ' Jerenenes 12,650 3
| —— ] PRy R R R
Total ........ ! 484 ' 27 | 1,165 ; 103 | 7,165 397 1 206,871 | 16,153

COMMERCIAL FISHING IN NEVADA.

Recent fishery inquiries made in Nevada and Utah by Mr. E. A
Tulian indicate important increases in the commercial fisheries of cer-
tain minor interior waters of this generally arid region of the West.
The investigations in Utah are not yet completed, but those for Nevada
show a decided improvement since the fisheries were canvassed in
1895. Atthattime the yield consisted of 28,690 pounds of trout, worth
$2,023. In 1900 107,536 pounds of trout and black bass were taken,
the value of which was §12,834. The fishery is carried on in a rather
desultory manner, the number of persons engaged in it from time to
time being 120. The investment in the fishing business amounted to
$1,905. The following tables present statistics of the fishing industry
of Nevada for 1900:

Table showing the persons, boats, apparatus, and shore property employed in the
ﬁ,sherus of Nevadu in 1900.

i Boats Lineq Shore
P(.rsons s ~{= - ——[ and ac- l Total
Waters. ‘ | | | cessory Iinvest-
ployed No. 'Value.| No. | Value. , prop- | ment.
[ | | I erty. !
—|-—1 e
3%, &75! 351 3105 ) 31,180
I %21 s 5 S|
W] w0 10 2!l 0 [ &0
J ...... e 0| 22 L 22
T ) 1% 11(7] B0 w0 | 100n
Table .showmg the 1/201{1 of the fisheries of Nevada in 1900.
Black bass. | Trout. ‘Total.
Waters. ——— e - )
Lbs, Va]ue Libs. Value. ; Lbs. |Value.
Pyramid Lake —.o.oooeeeoooe oo e, 43,543 | 84,8411 43.543 | $4,641
ud Lake_ .. .-.............. [ PSS F 5,044 ¢ & 5,044 504
Walker Lake. .....cce.o... .. 6, 600 3275 2,500 315 | 8,000 63()
Truckeo River ....co.ceeeeeen i L. T BO 049 7,089 50,949 7,039
TOA -eeeeenemmrmne e e | 6,600 | 236 | 102,036 | 17,660 I_w" 53 | 12,634
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FISHERIES OF THE PACIFIC COAST.

A eanvass of the fisheries of the Pacific coast States for 1899, the
general results of which were announced in a statistical bulletin, No.
20, shows these important fisheries to be now more extonsive than
during any previous year for which full records exist. This is due
chiefly to the great development of the salmon-canning industry in
northern Washington.

In 1899 there were employed in the fisheries of these States 19,528
persons. The total investment in the industry was $12,873,379, and the
products, amounting to 217,965,156 pounds, were valued at $6,278,639.

Since the last canvass of these fisheries (for 1893) the number of per-
sons engaged has increased Ly 2,223. The inerease in the investment
amounts to 5,599,200, while the increase in yield and value amounts
to 70,733,977 pounds and $1,808,687.

Although the fisheries in general have increased in both Washing-
ton and California, there has been a falling off in the yield and value
of the fisheries of Oregon, traceable to a smaller cateh of salmon in
the Columbia River.

The amount of capital invested in the fisheries of California has
not changed materially sinee 1895. In Washington the investment
has increased by $4,576,774.

Salmon constitute by far the most important feature of the fish-
eries, the yield for 1899 being worth at first cost $3,504,622. The next
item in importance is oysters, worth $1,043,192. The oyster industry
consists chiefly in the growing of the seed of eastern oysters trans-
planted to San Francisco Bay. Other important fisheries are whale
products, worth $456,733; cod, worth $201,304; halibut, worth $192,580;
shrimp, worth £107,957, and crabs, worth $99,518, all other items being
represented by smaller amounts.

The following table presents, by States, statistics of the fisheries of
this region for 1899:

Fishieries of the Pacific Coast States, 1899,

Itoma Washington. Oregon. Californm i Total.
! | anuo. "No. | Value.

Personsemployed . . .- . 3,01 ..

Vessels fishing - - . 32 ) 1 § 33 3700 870
Tonnago. . - 5,052 .- .
Qutflt . B 4 336 416 267 458, 337
Vessels tmnsportmg . 72 205,200 30 08, 300 15 ).),800 117 3497, 300
TONDAEO - veceenennna] L2220 .. 330 34 N e
Outfi _. [ P & feaoa- 05,024
ats . ...... . 233, 47 y 335 B 682, (054)
Pile-drivers . 04,233
oines ....... 124, 560
Pound nets. . .. 1, 552 650 1,697,850
Gill nets ... I 1,000 | 119,501 1132
Trammel nots. B IS RN 1 24, 26, 230
Hoop nets..... ee ¥ 2 ;" 3, 2 4,003
bbrjmp net,s I P | : i 27,800
Fykenets.. ...... 2,484
heels (salmon) -- 187,60
Beam trawls.. 1,400
Lobster pots ... 64
Dredges, tongs, rakos, ot 3,000
Lines—hand and trawl 11,058
g,t]her upparattus s 197’ 17
ore property - - s . .| 3,104,800
Cash capital.......-.... 2,770,077 |00 ..m o0 387,700 |.. 47200677
Totﬂl investment PO DU (1111) 1-2 X 3 IR S, 407,043 1oLl |2, 774,403 . 12,878,379
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Fisherics of the Puujw Coast Statw, 1899—bont1nued. .

Washington. Oregon Ca.hfornia Total.
Products. | -
Lbs. Value. Lbs. Value.| Lbs. Value. Lbs. Value

Albacore ............ 85,776 , 012
Barracuda, fresh. ... 957,420 , 220
Bar racuda salted ... 234,085 9,483
Blackcod..-......... 163, 500 4,475
Bonito........ 3 118,737 , 803
Carp,German._.....|..o......foacioiieciiiiadl... 283, 51 2,400 :  283,514° 2,400
Catfish.._.._... | 54,3607 81,087 | 465,011 | 12,734 | 625,971 | 15,935
Cod,salted _........ | 930,000 23,20 ... .. ........ 5,917,131 | 178,054 | 6,847.131 | 201,304
Cultus-cod ... RN N 147,800 3,208 | 238,800 4, 828
Flounders.. 3,522 53 13,362,140 57,551 i 3,383, 662 58,164
Halibut 17,000 | 1,860 {.. .o oaoifeeenaeaan 6,877,640 | 192,580
Halibut,bastard ... .|, ... .oo fooiiin i |eeiieina]amnenens 1,375,410 35,127 1 1,375,410 85,127
Hardhead ...........| - ..l 185,882 5,840 185, 882 5, 849
Herring . ... 17,883 | 2,080,187 20, 850
Jow-fig] 1,951 66, 000 1,051
King-fleh - 4,483 127,198 , 483
Mackeorel . 8,415 153, 668 8,415
Perch..... 10,777 481, 11,642
Pompano... [ SO 4,457 13,135 4,457
Rol(,kﬂsh............ 72,000 1,440 i |ooaiolll 1232810 38, 1. 1,304,810 39,626

sSalmon: )
Chinook, fresh ._..[10,702,189 | 387,120 ‘13,744,810 |659, 213 (7,084,885 | 255,249 (31,531,884 |1, 3()1 582
Chinook, salted ... 118, 2,4 7l 123, 620 196
Blueback, fresh... 42,631,977 |1, 829,562
Blueback, salted .. 70, 2,801
Silver,fresh....... 25,821,221 4&3 6738
Silver,salted...... 21, 000 630
Steelhead, fresh . 2,724,687 | 121,182
Humpback. fr esh 18,670,807 | 133,059
Humpback.salted. , 288,003 81,853
Dog,fresh ......... ,312,244 | 113,888
Dog,salted ... 22,302 448
Salmon trout. .. 44,000 8,080
Sardines ......._.... "l 2,380, 82¢ 17,967
Seabass.......... .. 943, 156 20, 642
Shad................. ! , 000 1,264, 801 15, 808
Smelt..............o. 937, 000 5 28,1 340 (1,815,249 58,004 | 2,280,249 | 608,214
Striped bass. . ... o ... . 61,814 | 1,234,380 1,814
Sturgeon....... 89, 485 11, 426 205,344 , 383
Tomcod .... 8,882 375,688 , 882
Yellow-tail 8,677 204,644 ¢ 6,677
Other fish . RO 11,785 490, 644 11,785
Abalone meats ... ceeeaan 22,813 369, 411 | 22,813
Oysters._...._....._. y 34, 760,420 1,048,192
Clams ...__......_._. 31,045 | 6,281,549« 63,727
Mussels ._.__.._......| 19,200 240 |..__..... i _._..... 3,637 383,278 | 3,877
Crabs.___....._._..._. , B1F 85, 784 | 4,061,980 99, 518
Crawflsh ......._.... P S, 116,400 | 7,760 |-c.oouooifeeanaas 118, 400 7,760
Spmy lobster ....._. . FUT 14,108 608, 713 14,198
Shrimp e 38,135 022,975 38, 095
Shnm dried.. .. , 862 698, 826 69, 862
Squid, Piriod . 18,082 | 622,740 | 18,082
F‘r();zs................ , 838 20, 687 20, 638
Terrapin ............ 10,376 107, 869 10,376
Whalebone.......... ,212 ;. 207,302 1 438,272
Whaleoil............ 300 ,50 101 1 5228 20,491
Other products ... 375 1, 000 18,750 | 50O 3, 140 928 ,T40 | 3,160, 053 | 20, 630
Total ........_.|120, :>87 6 2 871 438 |22 8]8 411 853 760 |74.,559,018 12, 551, 451 !217,985,150 !6,278.(589

The above values of produets are those received by the fishermen.
Salmon, fresh, includes the gquantity afterwards canned, the value of
which is thereby greatly increased, as shown below: ’

Quantity and value of salmon canned in 1899,

Washington. | Ox'egon. | California. ! Total.
Salmon. e m e —, [
Cases. Valuo. J Cases. Value. | Casos. | Value. |~ Cases. Value.

Chinook . .... 05, 147.! $482, 161 214,821 $1,212,568 34,180 | $168, 468 344,148 (81,854,105
Blueback.... 503, 950 2,888, 044 19, 665 PRT IS b I I PR 623,816 | 2,503,057
Silver .... .. 1451 | 544,824 78, 730 223, 869 837, 589
DOE «owmernen gz 006 118, 284 18,345 61, 001 170,764
Humpback .. 252,738 [ L% R A 252,733 | 734,241
Steclhead - Z 258 0 175 9,736 30,011 I.......... s , 909 89,180

Total .. 1 041,883 1,275,329 341,207 | 1,704,235 ] 31,180 | 169,468 | 1,417,360 | 6,139,032

Number of uuiimrwu \Vuslnn;:ton 284 Oregon. &8 California, 4.
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The following shows the yield of the fisheries for certain years,
exclusive of value of canned salmon:

Yield of the fisheries of the Pacific coast States in 1888, 1892, 1895, and 1899,

Washington. ! Oregon. | California. | Total
Year. ; - ;
Lbs. Valuo. | Lbs. ’ Valuo. | Lbs. Value | Lbs. | Value.
|

1888 ... 18.914,336 | $763,108 | 25,160,200 (31,010,843 | 23,313,324 (1,001,398 ! 07,576, 926 !82.8&5,349
1802 11100 38,767,287 | 931,568 : 28,521,105 | 872,405 | 57,838,466 | 3,022,991 lm,zue.w:uu,zm,mz
188610000 50,079,527 (1,401,433 | 34,141,632 | 1,282,088 | 50,010,020 | 1,786,483 147,231,170 | 4,469, 952
1809 1000 120,687,726 [2,871,438 | 22,818,411 ; l 855,750 74,559,019 2,551, 451 I"n 965, 166 | 6,278,639

| !

CONDITION OF THE PRIBILOF FUR-SEAL ROOKERIES.

During the month of July, 1900, Mr. Townsend visited the Pribilof
Islands for the purpose of procuring information respecting the con-
dition of the fur-seal rookeries. The customary data, consisting
chiefly of actual counts of the number of harems upon each breeding-
ground and of the number of seals born during the season, were secured.

Between July 12 and 19 the harems were counted on ali rookeries.
Counts were made of the seals born on certain rookeries upon which
counts have been made systematically for several years. Counts were
also made of the pup seals that died on the rookeries from natural
causes prior to the loss resulting from pelagic sealing. During the
killing season records were kept of the proportion of seals rejected
from the drives.

The seals have been diminishing in number upon the breeding-
grounds for many years, the annual decrease during the past few
years amounting to about 20 per cent. The percentage of decrease
has been based chiefly upon the counts of pups. The counts for the
season of 1900 did not reveal a decrease in the number of seals born
as compared with the previous season. This is traceable to the light
pelagic catch made in 1897. The census of breeding females in 1897
placed the number at 129,216. A census of the same class of sealsin
July, 1900, shows the total number to be 100,634. This shows a reduc-
tion of 28,572 breeding females since 1897.

The seals available for killing upon the islands have heretofore
consisted of 3-year-old males, the number taken becoming less from
year to year until 1899, when 16,812 were secured. During the past
season only about 9,000 seals of this class could be found. The price
of skins being higher than usual, a number of 2-yecar-olds were taken,
the number from both clagses amounting to 21,994, This departure
from the custom of the lessees was brought about by the high price
of skins, and will result in a diminished catch of 3-year-olds next
season.

The average weight of skins taken on the islands is 9 to 10 pounds,
but the small seals included in the quota for the prosent season
reduced the average weight to 6 or 64 pounds.
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Sufficient numbers of seals are alwaysabsent from the killing-grounds
when drives are made which later reeruit the ranks of breeding males.
There is no lack of large males in the breeding rookeries, the reduc-
tion in breeding females through pelagic sealing being relatively
greatly in excess of any killing of males on land. During the past five
years the killings of males on land have been as follows: 1896, 30,654 ;
1897, 19,200; 1898, 18,032; 1899, 16,812; 1900, 21,944. The majority
taken in 1900 were 2-year-olds. During the same period the pelagic
catch from the American herd, chiefly females, has been as follows:
1896, 43,917 1897, 24,322; 1898, 27,689; 1899, 34,647; 1900, 35,427,

The increased pelagic catehes of the past two seasons do not indi-
cate any increase in the size of the seal herd, and too much
importance should not be attached to the continued success of the
pelagic sealing fleet. The fleet at present is about half the size it was
a few years ago, and the average per vessel is still good, but it must
not be supposed that a fleet of the original size could now make such
catches as were made formerly. The pelagic catch can not show the
condition of the seal herd; that can only be known from the condi-
tions existing on the breeding rookeries. The pelagic catch in
Bering Sca consists chiefly in nursing females and is followed by a
loss of pup seals upon the islands equal to the number of females
killed. The increased catch of the season, with the accompanying
loss of pups, may be expected to show a great reduction of the seal
herd upon the islands next season.

Upon the return of Mr. Townsend a detailed report of the investi-
gation was made to the Treasury Department.

NOTE ON THE WHALE FISHERY.

The American whaling fleet is now composed of 22 vessels in the
Atlantic Ocean and 18 vessels in the Pacific Ocean. Since 1890 the
fleet has been gradually reduced from 97 vessels, aggregating 22,464
tons, Lo 40 vessels, with a total of 8,746 tons. 'The decrease in number
and tonnage has been caused by withdrawals and the loss of vessels at
gea in about equal numbers, very few additions having been made to
the fleet.

The whaling vessels of the Atlantic Ocean are nearly all engaged
in the capture of sperm whales, the catch of whalebone being made
almost entirely by vessels of the Pacific fleet. In 1900 the yield of
sperm oil, amounting to 18,525 barrels, and of whale oil, amounting
to 5,610 barrels, was a little lavger than for 1899, but the yield of

- whalebone, amounting to 207,650 pounds, was only two-thirds that of
the preceding year.

In 1900 the schoouner Robert S. Graham, of New Bedford, returned
from Kerguelen Island with 2,600 barrels of sea-elephant oil. Only
three voyages have been made in this fishery during recent years.
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NOTES ON THE FISHES AND MOLLUSKS OF LAKE CHAUTAUQUA,
NEW YORK.

By BARTON WARREN EVERMANN axp LDMUND LEE GOLDSBOROUGH.

In the last week in September, 1001, the senior writer of this paper
spent four days at Chautauqua Lake, during which time he obtained
specimens of most of the species of fishes and mollusks which inhabit
it, together with a number of notes and descriptions on some of the
more important species. Collecting was done in Clear Creek and
Black Creck, small streams which enter the lake on the west side at
Lighthouse Point, in the lake about their mouths, and at the various
places along the north and northeast shores of the lake. Mollusks
were also collected at different points about the north end of the lake.

Lake Chautauqua lies in the central part of Chautaugua County,
which is situated in the extreme western part of the State of New
York. The lake is a long and narrow body of water, with its main
axis lying in a northwest and sontheasterly direction. The length of
the lake is about 22 miles, and the width varies from 3 miles to scarcely
more than a quarter of a mile in its narrowest place. The greatest
depth of the lake is said to be 80 feet, at a point between Chautauqua
and Long Point. The water is said to be 62 feet deep quite close in
to Long Point; but the greater portion of the lake is relatively shal-
low, and the depth probably does not average greater than 20 feet.
The entire northern end seems quite shallow, probably not exceeding
15 or 20 feet at any place.

The lake is surrounded by gently sloping hills, the highest rising
200 or 300 feet above the water surface. These hills are, as a rule,
all cultivated to the summits, and doubtless much sediment is carried
into the lake from surface erosion on the surrounding cultivated
ground. The shores of the lake are usually moderately abrupt,
though nearly everywhere there is a strip of beach, more or less nar-
row and frequently wet or marshy. At the north end is a consider-
able tract of low ground, moderately timbered and inclined to be
marshy. Around the shores and in shallow water are good growths
of Seirpus, and water lilies wore noticed in a few places. In the
water were noted also such aquatics as Myriophylium, Ceratophyllum,
Potamogeton, and the like.

Tho elevation of the lake above sea level is given as 1,291 feet, and
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726 feet above LLake Erie, from which it is distant only about 8 miles.
Though so close to Lake Erie, Chautauqua Lake liessin the Ohio
River hydrographic basin. TIts outlet issues from the southern end
as Conewango Creek, which, after being joined by Cassadaga Creek,
enters the Allegheny River at Warren, Pa. The lake has no impor-
tant inlets.

Situated as Lake Chautauqua is, in the Ohio basin, its fish fauna
is essentially like that of other portions of that hydrographic basin.
It more closely resembles that of the Lower Wabash than that of Lake
Erie, though lying so close to the latter.

The most interesting feature of the fish fauna of Lake Chautauqua is
the Chautauqua muskallunge, which is peculiar to this lake and the
Ohio River. It is a food and game fish of great importance, and is
propagated cxtensively by the State.

The special provisions of the law pertaining to fishing in Chautauqua
Lake, as published in 1901 by the Forest, Fish, and Game Commission,
are as follows:

SECTION 82 (Fishing in Chautauqua Lake).—Fish of any kind shall not be taken
in Chautauqua Lake from May 1 to June 13, both inclusive, unless by the State
for purposes of propagation. Black bass, vellow bass. rock bass, and muskallonge
shall not be taken from December 1 to June 15, both inclusive, except as provided
for in section 83.

SEcrION 83 (Chautauqua Lake exception).—Muskallonge and bill-fish may be
taken with spears, using fish houses and decoys, on Mondays and Thursdays of
each week for tive consecutive weeks, beginning on the first Monday in February,
No such fish house, decoy, or spear shall be upon the ice or waters of Chautanqua
Lake between the hours of 0 o’clock at night and 6 o’clock in the morning, or on
any day except Monday or Thursday, as above provided. Bullheads may be fished
for and taken through the ice with hooks and lines or tip-ups in Chautaugua Lake.
All fish houses or other contrivances for biding fishermen shall at all times be open
to the inspection of peace officers or protectors, and unless in actual transit from
the shore to or from a fishing place are hereby declared to be a public nuisance
upon the ice or waters of Chantaugua Lake at all times not therein allowed. Such
nuisance may be summarily abated by any officer or private person by the
destruction thereof.

Briefly stated, the close season for black bass, yellow bass (.
Dolomieu), rock bass, and muskallunge extends from December 1 to
June 15, both inelusive; the close season for all species from May 1
to June 15, both inclusive; black bass, yellow bass, rock bass, and
muskallunge may be taken by angling from June 16 to November 30,
both inelusive; muskallunge and bill-fish may be taken with spears
on Mondays and Thursdays for five consecutive weeks, beginning
with the first Monday in February; bullheads may be taken through
the ice with hooks and line or tip-ups at any time. These provisions
are well drawn and are apparently adequate for the protection of the
food and game fishes of this lake.

The following lists are based chiefly upon the collections made dur-
ing the visit to the lake already mentioned. Certain additional data
obtained at other times have been included.



FISHES AND MOLLUSKS OF LAKE CHAUTAUQUA. 171
FISHES OF LAKE CHAUTAUQUA.

The classification and sequence of species in the following list fol-
low that adopted by Jordan and Evermann in the Fishes of North
and Middle Ameriea. )

1, Polyodon spathula (Walbaum). Paddle-fish; Spoon-bill Cat,

The only record of the capture of this curious fish in this lake is that of a pho-
tograph by R. W, Banjean, of Mayville (situated at the head of the lake), of an
example caught about 1890, The fish is said to have been 6 feet 2 inches in
length, 4 feet around the body, and to have weighed 1234 pounds. This is one of
the largest individuals of this species that has been recorded. The very largest of
which we have a trustworthy record was taken in Lake Manitou, Indiana, and
weighed 163 pounds.

2. Lepisosteus osseus (Linnwsus). Bill-fish; Long-nosed Gar; Gar Pike.
3. Lepisosteus platostomus Rafinesque. Bill-fish; Short-nosed Gar.

These two species of wholly useless fishes are too abundant in this lake. In 1896
and 1897, at the request of the Farmers’ and Citizens’ Game and Fish Protective
Association of Chautauqua County, two special appropriations of $1,000 and $500,
respectively, were made by the legislature for the destruction of the gar pike or
bill-fish, which, it was believed, were destroying the young bass and muskallunge
in Lake Chautauqua. In 1890 netting for these fish was begun, and was continued
in May and on into July, 1897. Seines, pound nets, and traps were used. The
pound nets did the best work, and in 1887 these only were used. In 1896 there
were caught and killed 2,600 bill-fish, The next year 1,316 were killed. In this
latter year more nets were used and greater efforts put forth, but the smaller
number of fish caught was doubtless due to the effect of the previous year's work,
and it is now believed that with little more effort these fish can be practically
exterminated.

Replying to a letter of inquiry, Mr. Charles H. Babcock, of the New York Forest,
Fish, and Game Commission, says that *“nothing has been done toward the exter-
mination of the gar pike at Chautauqua Lake since 1897, with the exception of what
has been done when we were taking muskallunge for propagating purposes in the
spring of the year. A few have been taken each year since 1887 in that way, and
they have always been destroyed. No appropriation has been made for the pur-
pose since 1897, as the work was apparently very thoroughly done at that time.
Very few, if any, gar pike have been seen or taken since then, from any informa-
tion I can get. They are apparently a very much easier fish to get rid of than
the carp.”

4. Amia calva Linnaus. Bouwfin; Dog-fish.

A local fisherman described a fish which he had seen in the lake, which was
evidently this species. He called it ‘‘eel-pout.” No examples were seen by us.
6. Ameiurus nebulosus (Le Sueur). Small Cat-fish.

Very abundant, reaching a weight of 1 to 3 pounds. Great numbers are canght;
an important and excellent article of food.

6. Ameiurus melas (Rafinesque). Common Bulllead.

This is perhaps equally common with the former, but owing to its smaller size
is of much less importance.

7. Schilbeodes miurus (Jordan). Mad Tom; Stone Cat,

This little fish is probably not common in the lake; only one specimen was
obtained.

8. Catostomus commersonii (Lacépeéde). Common Sucker,
9. Catostomus nigricans (Le Suour). Hog Sucker,
Both of these suckers are probably common.
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10. Moxostoma aureolum (Le Sueur). Common Redhorse,

Probably common.
[Cyprinus carpio Linnzus. German Carp. This fish has been introduced into

this lake and is said to be common. ]
11. Campostoma anomalum (Rafinesque). Stone-roller; **Chud.”

Abundant here, as it is everywhere in the Ohio Valley.
12. Pimephales notatus (Rafinesque). Blunt-nosed Minnow; *‘ Chub”; ‘* White-

nosed Chub.” .

This minnow 18 abundant in the lake, and is one of the very best bait fishes. It
is regarded as the best bait for the small-mouth black bass.
13. Semotilus atromaculatus (Mitchill). Creek Chub; ‘“ Chub.”

The creek chub is common, particularly in the small streams tributary to the
lake. It is an excellent bait minnow for the muskallunge.
14. Notropis cayuga Meek. Cayuga Minnow. ’

This interesting little minnow is not uncomnmon. It is usually too small for bait
except for yellow perch.
15. Notropis hudsonius (De Witt Clinton). Shiner; * Cisco.™

This important minnow, absurdly called ¢ cisco’ at Mayville. is common in
Chautauqua Lake. It reaches a length of 3 to 6 inches, and i8 one of the very
best bait minnows found in the State. It is a favorite minnow when trolling for
the muskallunge, whose food is said to consist largely of this species.
18. Notropis whipplii (Girard). Silver-fin; ‘‘Shiner.”

This minnow was found fairly common in Clear Creek near its mouth. It is
one of the best bait minnows.
17. Notropis cornutus (Mitchill). Redfin; *“ Shiner.”

Quite common in Clear Creek; an important bait minnow.
18. Rhinichthys atronasus (Mitchill). Black-nosed Dace; ** Creek Chub.”

Not uncommon in Clear Creek, most of the examples obtained being small.

19. Salvelinus fontinalis (Mitchill). Brook Trout.

The brook trout is said to occur in one or more of the small creeks on the east
side of the lake.

20. Lucius ohiensis (Kirtland). Chautauqua Muskallunge,

The muskallunge is by all odds the most important fish found in Chautauqua
Lake, whether considered from the standpoint of the angler or that of the com-
mercial fisherman, 1t is very different in appearance from the muskallunge of
the Great Liakes and apparently deserves to rank as & distinct species. The fol-
lowing color description was drawn up from a fresh example, 25 inches long,
weighing 4 pounds, caught in the north end of the lake, near Mayville. September 26:

Back nearly uniform dark olive-green; upper two-thirds of side rich brassy green,
with some metallic green; about 25 faint narrow darker vertical bars extending
gsomewhat below the lateral line; lower third of side paler and more brassy, the 25
vertical bars widening into broad darkish blotches, these most greenish on pos-
terior third of body; top of head very dark green; scaled part of head brassy
greenish; lower part of side of head with less brassy and less greenish, and some
silvery, especially on lower part of opercle; rim of lower jaw and throat white;
breast with a few round greenish spots: rest of belly white; fins dark olive, with
numerous darker greenish spots; iris grayish brown. The crossbars are rather
broad and do not break up distinctly into diffuse spots, and the fin spots are
greenish rather than black. The general color is a rich greenish brassy, with very
indistinct darker green crossbars.

This specics was described in 1854 by Dr. Kirtland from a specimen from the .
M-honing River, Ohio. The real home of the fish, however, is Chautauqua Lake,
only occasional individuals being taken elsewhere in the Ohio basin. As early as
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1818 Rafinesque obtained itin the Ohio River. He says, ‘‘ It is one of the hest fishes
in the Ohio; its flesh is very delicate and divides easily, as in salmon, into large
plates as white as snow. It is called salmon pike, white pike, white jack, or white
pickerel, and picancau blanc by the Missourians. It reaches a length of 5 feet.”
It would appear from this that the muskallunge was a common, well-known fish
in the Ohio a hundred years ago, even if we make some allowance for a possible
misapplication by Rafinesque of some of the vernacular names.

Although abundant in Lake Chautauqmua, it i8 of rare occurrence: elsewhere in
the Ohio basin, and it is not found naturally in any other. It is said to occur in
Lake Conneaut, Pennsylvania; Kirtland got it in the Mahoning, and we bhave seen
the. head of a large example taken in the Ohio near Evansville.

For more than ten years the New York State Fish Commission has been propagat-
ing the Chautauqua muskallunge with signal success. The first attempt, which
was in the nature of an experiment, was made in the spring of 1880, under the
immediate direction of Mr. Munroe A. Green. Although the work was not begun
until rather late in the spring, it resulted in the development of successful methods
and the hatching of 75,000 fry, which were planted in the lake. This is believed
to be the first successful attempt to hatch the muskallunge by artificial methods,
and the work has been continued with increasing success every year since that
date. as shown by the following tabular stutement:

1 Number
Number Number
Year. of fry %g';getgé{‘ planted
hatched. qua Lake elsewhere
(11,0 .
000 |...........
000 100, 000
000 | 1,000,000
000 1, 000, 000
000 780, 000
000 815,000
000 1,200, 000
, 000 1,750, 000
TPOLAY - - c e o e e e e e e e 18,325,000 | 11,620,000 © 8, 705,000

New York was the first State to undertake the hatching of the muskallunge
artificially and is the only one that now does it except Wisconsin, and it has only
been by this artificial propagation that the supply of these fish has been kept up.
In about two years after this hatching was begun at Chautauqua there was a
perceptible increase in the number of muskallunge taken by the fishermen. Since
then the supply has kept about normal, and it is not now known that the number
has increased or decrensed in the past few years, but it is known that there is no
better place in the world to fish for muskallunge than at Lake Chautauqua.

As a game fish the Chautauqua Lake muskallunge is by many held in very high
esteem. Though it may not be a great game fish in the best sense, its size, which
is often enormous, renders its capture and landing by means of hook and line an
undertaking by no means devoid of exertion and interest. It is usually taken by
trolling either with a spoon or good-sized minnow. At the time of our visit to this
lake, the last week in September, the spoon seemed to be chiefly in use by the local
anglers. A comparatively short line was used, and the boat was rowed only fast
er:ough to keep the tackle in shape, the spoon being kept only & short distance under
water. Later in the season, it was stated, mminnows would be used. The *‘chub”
(Semotilus atromaculatus) is the minnow most used early in the fall, but later,
when the water becomes colder, the ‘‘shiner” (Notropis cornutus) is regarded as
the better bait. The ‘“cisco” (Notropis hudsonius) is also an excellent muskal-
lunge bait and is said to constitute a considerable purt of the regular food of that
fish. The 4-pound example upon which the above color description was based
had been feeding upon yellow perch, and one small example of that species was
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found in its mouth. Asamatter of fact, the muskallunge will doubtless feed upon
almost any species of fish found in the lake.

As a food-fish the muskallunge is a superior fish. Dr, Kirtland says that ** epi-
cures consider it one of the best fishes of the West,” and Mr. J. L. Beaman affirms
that ‘‘as a food-fish there is nothing superior to it. It ranks with the salmon and
speckled trout and surpasses the black and striped bass. The meat is almost as
white as snow, fine-grained, nicely laminated, and the flavor is perfect.” The
quality of the meat seems to improve upon keeping. We ate choice pieces, that
were fried, of an 8-pound muskallunge the day it was caught and found the meat
white and flaky, but dry and with little or no flavor. Three days later we ute
again of the same fish and found the meat decidedly more juicy and with a very
pleasant flavor.

The muskallunge is as voracious as the pike, and 80 pounds of muskallunge rep-
resents several tons of minnows, white-fish, and the like. It is not a common
fish; its great size and voracity perhaps account for this. As Charles Hallock has
said, the muskallunge ‘¢ is a long, slim, strong, and swift fish, in every way formed
for the life it leads, that of a fierce and dauntless marauder.”

21. Labidesthes sicculus (Cope). Brook Silverside; Skipjack.

Only two or three specimens of this interesting species were obtained, but it is
doubtless abundant in the lake. At Lake Chautauqua we were assured that these
fish were young muskallunge! ’

22. Ambloplites rupestris (Rafinesque). ‘‘Rock Bass”; Red-eye; Goggle-eye.

The rock bass is an abundant and well-known fish at this lake. On September
26 2 number were taken with line and hook baited with grasshoppers, off the piers
at Mayville. All seen were small.

23. Lepomis pallidus (Mitchill). Blueg:ll; Blue Bream; Blue Sun-fish; Copper-
nosed Bream; ** Sun-fish,”

The bluegill is another abundant and well-known fish in this lake. It reaches
a weight of one-half pound and is one of the best pan fishes.

24. Eupomotis gibbosus (Linnwus). Common Sun-fish; ** Pumpkin-sced.”

Apparently common, but less so than the bluegill.

25. Micropterus dolomieu Lacépede. Small-mouthed Black Bass; ‘* Yellow
Bass.”

The small-mouthed black bass is doubtiess the gamest fish in the lake. It does
not appear to be very abundant. It is locally called ‘‘yellow bass,” and is men-
tioned in the State law by the same absurd name. The name ** yellow bass ™ is
properly applied only to Morone interrupta, a very different fish, which is found
in the Miasissippi Valley and not in Chautauqua Lake.

26. Micropterus salmoides (Lacépede). Large-mouthed Black Bass; Straw Bass;
 Striped Bass.”

The large-mouthed black bass, known locally as *‘striped bass,” is cowwon in
the lake and is an important game fish,

27. Perca flavescens (Mitchill). Yellow Perch; *‘Perch.”

Apparently not common and not reaching the size it does in sowe other lakes.
28. Percina caprodes (Rafinesque). ‘‘Sand Pike”; *“Stone Pike.”

This darter is known locally as ‘*sand pike” or ¢ stone pike.” It was found in
considerable numbers in Clear Creek, near its mouth.

29. Etheostoma cceruleum Storer. Bluc Darter; Rainbow Darter; Soldicr-fish.

Only three examples of this beautiful darter were obtained.

30. Etheostoma flabellare Rafinesque. Fan-tailed Darter.

Several examples of this darter were obtained near the mouth of Clear Creek.
81. Cottus ictalops (Rafinesque). Blob: Miller’s Thumb.

Not uncommon in Clear Creek. Called ¢ devil-fish” or ** flying-iish* by & local
fisherman,
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MOLLUSKS OF CHAUTAUQUA LAKE.

No special effort was made to collect the mollusks inhabiting this
lake, and the following list is therefore far from complete. The little
collecting that was done was on the northwest and north shores.

Species of Unionide, especially the heavy-shelled forms, do not
appear to be very abundant, either as to species or individuals. Cam-
peloma, Planorbis, Limnea, and Physa seem abundant, and Unio
gibbosus, Anodonta grandis footiana, and Lampsilis luteolus were the
most common species of mussels. Vivipara contectoides, which is so
abundant in many of the small lakes in northern Indiana in the
Wabash Basin, was not found in Chautauqua Lake.

For assistance in the identification of the shells we are undér obli-
gations to Mr. Charles T. Simpson, of the Department of Mollusks,
United States National Museum.

UNIVALVES.

. Campeloma decisum Say. Common.

. Vulvata tricarinata Say. Only one speciinen obtained.
Plunorbis trivolvis Say,

Planorbis campanulatus Say.

. Planorbis bicarinatus Say. Two specimens.

. Limnea palustris Mill. Cominon.

. Physa ancellaria Say., Common.

8 2o =
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BIVALVES.

8. Spharium rhomboideum Prime.
9. Spheerium striatinum Lam.
10, Spheerinm sulcatum Lam.
The second and third of the above three species were more common than the
other.
11, Anodonta grandis footiana Lea.
12, Unio gibbosus Barnes.
18. Lampsilis luteolus (Lam.),
14, Strophites undulatus (Barnes).
15. Strophites edentulus (S8ay). This may be Strophites undulatus.
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PUBLICATIONS OF THE UNITED STATES COMMISSION OF FISH
AND FISHERIES AVAILABLE FOR DISTRIBUTION
ON DECEMBER 1, 1901.

The publications of the Commission consist of an annual report and
annual bulletin, which are Congressional documents; a certain number
being allotted to Senators and Members of the House of Representa-
tives, and a small quota assigned to the Commission. Each volume
is made up of separate papers treating of the different subjects ger-
mane to the work of the Commission, and a small edition of these
papers is issued in pamphlet form in advance of the bound volume for
distribution to those gpecially interested in the subject-matter.

BOUND PUBLICATIONS.

Of the bound publications the earlier volumes are out of print and
all the copies allowed this office have been distributed. A few copies
of the following can be furnished:

Designation. - I;%';:’.Ef’ lils)ﬂgz'i. Pages. Plates.

Annual Reports:
Part XV ooooe o] 1887 1801 LXIIT 4900 112
VI | 1888 1892 CXXVIII+902 90
. 4'2 | SR N 1889-91 | 1894 664 a7
XXV e i et e a| 1809 1900 CLXIII+397 XXIX +21
XXVI oo ieiie e e 1000 1901 1-570 1+VIIL

Annusal Bulletin:
Vol XIX _ o e s | 1899 1901 VI+601 | 44+ XXXIV

PAMPHLET PUBLICATIONS.

Each pamphlet has a serial number, which appears on the left in the
accompanying list. The missing numbers are out of print and can
not be supplied.

Sg}'i&l
0.
3. Report on the condition of the sea tisheries of the south coast of New England
in 1871 and 1872, by Spencer K. Baird. Report for 1871-72, 1, pp. 1-X L1, 1878,
21. Cheap tixtures for hatching of salmon, by CharlesG. Atkins. Report for 1878,
V1, pp.945-968 (including 16 figs.). 1880,
81. The winter haddock fishery of New England, by . Brown Goode and J. W,
Collins. Bulletin for 1881, 1, pp. 226-235, 1882,
40. Popular extracts from the investigation of the Commission for the scientific
examination of the German Seas, by H. A. Meyer et al, Report for 1879, vi1,
pp. 526-557 (mcluding 17 figs.). 1882,
41, List of dredging stations of the U. S. Fish Commission from 1871 to 1879,

inclusive, with temperature and other observations, .by Sanderson Smith
and Richard Rathbun. Report for 1879, vi1, pp. 559-601, 1882,

F. C. 1801—12
177
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Serial
N

o
62.

65
70.

73.

130.

131.

187.

145.

1486.
147,

151,
163.
165.

166.
167,
171.

172,

174,
178,
181.

182,
183.

Report of the Commissioner for 1880.—A. Inquiry into the decrease of food-
fishes.—B. Propagation of food-fishes in the waters of the United States, by
Spencer F. Baird. Report for 1880, vill, pp. XVII-XLVI. 1883.

Report of the Commissioner for 1881, by Spencer F. Baird. Report for 1881,
1X, pp. XIII-LXXI. 1884.

Report on the construction and work in 1880 of the Fish Commission steamer
Fish Hawk, by Z. L. Tanner. Report for 1881, I1X, pp. 3-53, plates 1-xv1II,
(including 3 figs.). - 1884,

Annual report on the electric lighting of the U.S.F.C.steamer Albaiross,
December 31, 1883, by G. W. Baird. Bulletin for 1884, 1v, pp.153-158
(including 8 figs.). 1884,

. The status of the U. 8. Fish Commission in 1884, by G. Brown Goode.

Report for 1884, x11, pp. 1139-1184. 1880,

Report on the work of the U, S. Fish Commission steamer .lbafross for the
year ending December 31, 1886, by Z. L. Tanner. Report for 1886, x1v,
pp. 605-692, plates 1-x. 1884, o

Report of operations at the Wytheville Station, Va.. from January 1, 1885, to
June 30, 1887, by Marshall McDonald. Report for 1886, x1v, pp. 793-800,
plates 1-v1. 1889.

Suggestions for the employment of improved types of vessels in the market
fisheries, with notes on British fishing steamers, by J. W, Collins. Bulletin
for 1888, vii, pp. 175-192, plates xvi-xxvir. 1890.

. Notes on the fishes collected at Cozumel, Yucatan, by the U.S. Fish Commis-

sion, with descriptious of new species, by Tarleton H. Bean. Bulletin for
1888, vii1, pp. 193-206, plates XX v1II-XXIX. 1890.

. A report upon the fishes of Kalamazoo, Calhoun, and Antrim counties, Mich.,

by Charles H. Bollman. Bulletin for 1888, viiI, pp. 219-225, 1891,

. Notes on the fishes from the lowlands of Georgia, with a description of a new

species (Opsopaodus bollmani), by Charles H. Gilbert. Bulletin for 1888,
VHI, pp. 225-220, 1891,

Report on the proposed introduction of the Jamaica mountain mullet into
the United States, by Tarleton H. Bean. Bulletin for 1888, viiI, pp. 443-451.
1891.

The transplanting of lobsters to the Pacific coast of the United States, by
Richard Rathbun. Bulletin for 188%, vii1, pp. 458-472, plate LXXI. 1891,
Preliminary report on the invertebrate animals inhabiting Lakes Geneva and
Mendota, Wisconsin, with an account of the fish epidemic in Lake Mendota
in 1834, by S. A. Forbes. Bulletin for 1888, viII, pp.473-487, plates LXX11-

LXXI1V, 1890.

The artificial propagation of sturgeon in Schleswig-Holstein, Germany. Bul-
letin for 188Y, 1x, pp. 81-90. 1591,

The giant-scallop fishery of Maine, by Hugh M. Smith. Bulletin for 1889, 1x,

Npp, 313-335, plates cxu1-cxvi. 1891,
otice of the occurrence of protozoan parasites (psorosperms) on cyprinoid
fishes in Ohio, by Edwin Linton. Bulletin for 1889, 1x, pp. 359-361, plate
oxx. 1891,

Notes on the king-crab fishery of Delaware Bay, by Hugh M. Smith. Bulle-
tin for 1889, 1x, pp. 363-870, plates cxX1-CcXX111, 1591,

Report upon a collection of fishes made in southern Florida during 1889, by
James A. Henghall, Bulletin for 1889, 1x, pp.371-389. 1801, )
Report upon the construction and equipment of the schooner Grampus, by
J. W.Collins. Report for 1887, xv, pp. 487-490 (including 5 figs.), plates

I-XVIIL 1891,

Report of the operations.of the U. 8. Fish Commission schooner Grampus
from March 15, 1887, to June 30. 1888, by J. W. Collins"and D. E. Collins.
Report for 1887, xv. pp. 491-598, plates 1-xvi. 1891. .

On some Lake Superior entomostraca, by S.C. Forbes. Report for 1887,xv,
pp. 701-718, plates 1-1v. 1891.

Report of distribution of fish and eggs from July 1, 1888, to June 30,1889.
Report tor 1888, xvI, pp. 379-304. 1892.

Report of operations at the laboratory of the U.S.Fish Commission, Woods
Hole, Mass., during the summer of 1888, by John A. Ryder. Report for 1888,
XVL, pp. 518-522, 1842, .

Notes on entozoa of marine fishes, with description of new species, part 111, by
Edwin Linton. Report for 1888, XvI, pp. 528-542, plates LIII-LX. 1892,

On the anatomy of Thysanocephulum crispum Linton, a parasite of the tiger
i;gggk, by Edwin Linton. Report for 1888, X VI, pp. 548-556, plates LXI-LXVIL
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188. Observations on the aquaria of the U. S. Fish Commission at Central Station,
Washington, D. C., by William P. Seal. Bulletin for 1890, x, pp. 1-12
(including 2 figs. ), plates 1-1v. 1892, .

188, Observations upon fishes and fish-culture, by Tarleton H. Bean. Bulletin for
1890, x, pp. 49-61. 1892, i

189. Notes on a collection of fishes from the lower Potomac River, by Hugh M.
Smith. Bulletin for 1800, x, pp. 63-72, plates xviii-xx. 1892, .

191. Report upon the participation of the U. S. Fish Commission in the Centennial
Exposition held at Cincinnati, Ohio, in 1858, by J. W. Collins. Report for
18838, xvI, pp. 864-885, plate xc. 1892.

192. Report of the Commissioner for 1888 EJ uly 1, 1888, to June 30, 1889], including
the reports on the division of fish-culture, scientific inquiry, and fisheries, by
Marshall McDonald. Report for 1883, XVi1, pp. IX-CXXVIIL. 1892,

19!, Report on an investigation of the fisheries of Lake Ontario, by Hugh M. Smith.
Bulletin tor 1890, X, pp. 177-215, plates XXI-L. 1892,

195. A report upon the fisheries of Iowa.based upon observations and collections
made dming21889, 1800, and 1891, by Seth E. Meek. Bulletin for 1890, x, pp.
217-248. 1892,

196. Report of an examination of the rivers of Kentucky, with lists of the fishes
obtained, by Albert J, Woolman. Bulletin for 1890, X, pp. 249-288, plate L.
1892,

197. Notes on the streams and fishes of Clinton County. Ky., with a description of a
new darter,zby Philip H. Kirsch, Bulletin for 1890, x, pp. 289-292 (including
1fig.). 1892,

198. Report upon the rivers of central Florida tributary to the Gulf of Mexico,with
lists of fishes inhabiting them, by Albert J. Woolman. Bulletin for 1890, x,
pp. 293-302, plates L1I-LI1II. 1892,

201. Observations on the hatching of the yellow perch, by S.G. Worth. Bulletin
for 1890, X, pp. 331-334, plate LxX1. 1802,

202. The physical and biological characteristics of the natural oyster-grounds of
South Carolina, by Bashford Dean. Bulletin for 1890, X, pp. 335-361, plates
LXII-LXVIII, 1892.

203. The presentmethods of oyster-culturein France, by Bashford Dean. Bulletin
for 1890, X, pp. 363-388 (including 2 figs.). plates LXIX-LXXVIII, 1802.

207. Description of a new sucker, Pantosteus jordant, from the Upper Missouri
Basin, byslggrton W.Evermann. Bulletin for 1892, x11, pp. 51-56 (including
1 fig.). 1893,

211. Noteson acollection of fishes from the southern tributaries of the Cumberland
Riverin Kentucky and Tennessee, by Philip H. Kirsch. Bulletin for 1891,
XI, pp. 259-267, 1893,

212, Report on the fisheries of the South Atlantic States, by Hugh M. Smith., Bul-
letin for 1891, x1, pp. 271-356, plates xLII-LXXI1Vv. 1893,

214. Report upon the European methods of oyster-culture, by Bashford Dean. Bul-
letin for 1891, X1, pp. 857-400 (including 2 figs. ), plates LXXV-LXXXVIIL. 1893.

215, On the classification of the Myxosporidia, a group of protozoan parasites
infesting fishes, by R. R. Gurley. Bulletin for 1891, x1, pp. 407-420. 1893.

217. Reportof observations respecting the oyster resources and oyster fishery of the

: Pacificcoast of the United States, by C. H. Townsend. Report for 1889-1891,
XVIL, pp. 343-372, plates 3-12, 1842,

218. Report on the coast fisheries of Texas, by Charles H. Stevenson. Report for
1889-1801, xvII, pp. 373-420, plates 13-27. 1893,

222, Natural history of the useful aquatic reptiles and batrachians of the United
States, by Frederick W. True, The Fisheries and Fishery Industries ot the
United States, sec. 1, pp. 141~162, 1884,

223. Natural history of mollusks in general, by Ernest Ingersoll. The Fisheries
ansd Fishery Industries of the United States, sec. 1, pp. 687-710, plates 253-258.
1884.

224, Natural history of crustaceans, worms, radiates, and sponges, by Richard
Rathbun, The Fisheries and Fishery Industries of the United States, sec. 1,

p. 768-850, plates 260-277. 1884,

226. The fyke-nets and fyke-net fisheries of the United States, with notes on the
fyke-nets of other countries, by Hugh M. Smith. Bulletin for 1892, x11, pp.
209-350, plates LXX11-XcI. 1804,

229. List of fishes collected at Sea [sle City, N. J., during the summer of 1892, by
H. F. Moore. Bulletin for 1892. x11I, pg. 357-380. 1804,

280, Economic and natural-history notes on fishes of the northern coast of New
Jersey, by Hugh M. Smith. Bulletin for 1892, x11, pp. 365-880, 1894,
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232.
233.

285.

236,
237.

© 240.

241.
243.
246.

278,

279.

. Observations and experiments on Saprolegnia infesting fish,

. Figh and fis

Notes on two hitherto unrecognized species of American white-fishes, by
Hugh M. Smith. Bulletin for 1894, x1v, pp. 1-18, plate 1. 1894,

Extension of the recorded range of certain marine and fresh-water fishes of
the Atlantic coast of the United States, by W.C.Kendall and Hugh M,
Smith. Bulletin for 1894, x1v, pp. 15-21. 1894.

Report upon explorations made in Eel River Basin, in the northeastern part
of Indiana, in the summer of 1892, by Philip H. Kirsch. Bulletin for 1894,
X1V, pp. 31-41. 1844,

Notes on the fresh-water fishes of Washington County, Me., by William C.
Kendall. Bulletin for 1894, x1v, pp. 43-54. 1894.

World's Fisheries Congress. Report of the secretary of the general com-
mittee, by Tarleton H. Bean. Bulletin for 1898, X111, pp. 1-14. 1894,

The sea and coast fisheries, by Daniel T. Church. Bulletin for 1893, x111, pp.
37-38. 1804,

Our ocean fishes and the effect of legislation upon the fisheries, by J. M. K.
Southwick. Balletin for 1893, x111. pp. 39-45. 1894, i

The relation of scientific research to economic problems, by G. Brown Goode.
Bulle.in for 1893, x111, pp. 49-58. 1894,

The investigation of rivers and lakes with reference to fish environment, by
B. W.Evermann. Bulletin for 1893, x111, pp. 69-73, 18%4.

. The habits and development of the lobster, and their bearing on its artificial

propagation, by Francis H, Herrick. Bnulletinfor 1898, X111, pp. 75-86. 1894,
Some observations concerning fish parasites, by Edwin Linton. Bulletin for
1893, X111, pp. 101-126, plates 1-8. 189%4,

. On the food of the menhaden, by James 1. Peck. Bulletin for 1898, x1, pp.

118-126; plates 1-8. 1894,

. Some g)lankton studies in the Great Lakes, by Jacob E. Reighard. Bulletin

for 1893, x111, pp. 127-142, plates 9,10. 1804,

. The aquarinm of the T. S. Fiish Commission at the World’s Columbian Expo-

sition, by S. A. Forbes. Bulletin for 1893, X111, pp. 148-158, 1894,

. Description of the fresh and salt water supply and pumping plants used for

the aquarium, by I. 8. K. Reeves. Bulletin for 1893, x111, pg. 159-161. 1894,
y G. P. Clinton.
Bulletin for 1893, x111, pp. 163-172. 1844,

. Report on a parasitic Yrotozoan observed on fish in the aquarium, by Charles

Wardell Stiles. Bulletin for 1893, x111, pp. 173-190, plates 11, 12, 1894,

. History and methods of white-fish culture, by Frank N, Clark. Bulletin for

1893, X111, Ep. 213-220. 1894,
ing in British-Guiaua, by J. J. Quelch. Bulletin for 1898, x1i1,
pp. 237-240, 1894,

. Fish-cultural investigations at St. Andrews Marine Laboratory, Scotland, by

W. C. McIntosh. Bulletin for 1893, x111, pp. 241-256. 1894.
Description of the marine hatchery at Dunbar, Scotland, by T. Wemyss Ful-
ton. Bulletin for 1893, x111, pp. 257-262. 1804.

. The past, present, and future of the oyster industry of Georgia, by A. Oemler.

Bulletin for 1893, X111, pp. 263-272. 1894,

. Deep-water oyster-culture, by Henry C. Rowe. Bulletin for 1893, xu1, pp.

273-276. 1894,

. Breeding natural food artificially for young fish artificially hatched, by A.

Nelson Cheney. Bulletin for 1893, X111, pp. 277-279. 1894,

. Recent experiments in sturgeon hatching on the Delaware River, by Bash-

ford Dean. Bulletin for 1893, X111, pp. 835-339 (including 1 fig.). 1894,

. The fisheries of Canada, by L. Z. Joncas. Bulletin for 1893, X111, pp. 341-

348. 1894,

. The fishing industry of Lake Erie, past and present, by' C. M. Keyes. Bul-

letin for 1893, X111, pp. 349-353. 1894,

. Notes on the Irish mackerel fisheries, by William Spotswood Green. Bul-

letin for 1893, x111, pp. 857-300, plates 13-16. 1894,

. Figh nets: Some account of their construction and the aﬁplication of the

various forms in American fisheries, by O. H., Augur, ulletin for 1893,
X1i1, pp. 381-388, 1894,

On pearls, and the utilization and application of the shells in which they are
found, in the ornamental arts, as chown at the World’s Columbian Exposi-
1{1{;)121 by l(gggrge Frederick Kunz., Bulle!in for 1898, x11, pp. 439-457, plates

Report on a collection of fishes from the rivers of central and northern Mex-
jco, by Albert J. Woolman, Bulletin for 1894, X1v, pp. 55-66, plate 2. 1894.
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282.

283.

284,

288.

288.

303.
804.
804.

804.
304,
805.

808.
307.
308.

809.

3810,

Results of explorations in western Canada and northwestern United States,
by C. H. Eigenmann. Bulletin 1894, x1v, pp. 101-131, plates 5-8. 1894.

Report of the Commissioner for the tiscal year-ending June 30, 1892, includ-
ing the reports on the divisions of scientific inquiry and fisheries, by Mar-
shall McDonald. Report for 1892, xviii, pp. VII-CCIV. 1894.

Reportupon the investigations of the U. 8. Fish Commission steamer Albatross
for the year ending June 30,1802, by Z. L. Tanner. Report for 1892, xvim,

Npp. 1-64, plate A. 1804,
otes on the fishes of western Iowa and eastern Nebraska, by Seth E. Meek.
Bulletin for 1894, x1v, pp. 133-138, 1894,

List of fishes inhabiting Clear Lake, California. by David S. Jordan and Charles
H. Gilbert. Bulletin for 1894, X1V, pp. 139-140. 1894,

. Notes on the fresh-water species of San Luis Obispo County, Cal., by David

S.Jordan. Bulletin for 1894, x1v, pp. 141-142, 184,

. The salmon fisheries of Columbia River, together with a report upon physical

and natural history investigations in the region by C. H. Gilbert and B. W.
Evermann, by Marshall McDonald. Bulletin for 1894, X1v, pp. 153-168, plates
13-15, 1894. '

. Notes on fishes collected in Florida in 1892, by James A. Henshall. Bulletin

for 1894, XIv, pp. 200-221, 184,

. Notes on a reconnaissance of the fisheries of the Pacific coast of the Unit-d

States in 1894, by Hugh M.Smith. Bulletin for 1894, xX1v, pp.223-288. 18:M4.

. Feeding and rea ing of fishes, particularly trout, under domestication, by

William F.Page. Bulletin for 1894, x1v, pp. 289-314. 1895.

. Report upon theinvest gationsin the Maumee River Basin during the summer

of 1843, by Philip H. Kirsch. Bulletin for 1894, x1v, pp. 315-3387. 1895,

. A statistical report on the t.sheries of the Middle Atlantic States, by Hugh M,

Smith, Bulletin for 1894, x1v, pp. 339-467. 1805,

. The fishes of the Colorado Basin. by Bartan W, Evermann and Cloud. Rutter.

Bulletin for 1894, x1v, 478-486. 1895,

. A list of species of fishes known from the vicinity of Neosho, Mo., by Barton

W. Evermann and W. C. Kendall. Bulletin for 1894, X1v, pp. 469-472. 135,

. Re-portof the Commissioner for the fiscal year ending June 80, 1898, including

the reports on divisions of fish-culture, scientific inquiry, and fisheries, by
Marshall McDonald. Report for 1898, X1xX, pp.1-138. 1896,

A vgreliminary report upon salmon investigations in Idaho in 1894, by Barton

Evermann. Bulletin for 1895, xv, pp. 253-284. 1806.

. Notes on an _investigation of the menhaden fishery in 1894, with special ref-

erence to the food-fishes tuken, by Hugh M. Smith, Bulletin for 1895, xv,
Pp. 285-302. 1846. .

The fishes of the Neuse River Basin, by Barton W. Evermann and Ulysses O.
Cox. Bulletin for 1895, xv, pp. 303-310. 1896.

Notes on intensive pond culture at Sandfort, by S. Jaffé, Bulletin for 1895,
XV, pp. 811-816. 1896,

Notes on the rearing of yearling trout at Sandfort, by S. Jaffé. Bulletin for
1895, XV, pp. 317-318. "18Y6.

Fish-cultural methods at the Agr’cultural School at Freising. Anonymous.
Balletin for 1895, xv, pp. 820-321, plate 5. 1896.

The course of instruction of the Bavarian Fishery Association. Anonymous.
Bulletin for 1895, xv, pp. 821-324. 1896.

Report on a reconnaissance of the oyster-beds of Mobile Bay and Missiasippi
Sound, Alabama, by Homer P. Ritter. Bulletin for 1895, xv, pp. 325-339,
plates 56-63. 1806.

A list of fishes and mollusks collected in Arkansas and Indian Territory in
1894, by Seth Eugene Meek. Bulletin for 1895, xv, pi). 341-349. 18Y6.

The sources of marine food, by James I. Peck. Bulletin for 1895, xv, pp.
351-368, 1896. plates (4-71. 1896.

Contributions toward the improvement of the culture of salmonoids and
crawfish in small water-courses, by Karl Wozelka-Igilau. Bulletin for 1895,
XV, pp. 869-378, plate 72. 1896.

A review of the history and results of the attempt to acclimatize fish and
other water animals in the Pacific States, by Hugh M, Smith. Bulletin for
1895, xV, pp. 879-472, plates 73-83. 1898.

Report upon the work of the U. S, Fish Commission steamer 4lbatross for
the year ending June 30, 1893, by Z. L. Tanner. Repcrt for 1898, XI1X, pp.
305-341, plates 15-18. 1896.
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811,
312,

313,
314,
316,
317,

318.
319.
320.

321.

332.
333
834.

335.
336.

338.

3389.

Report of the representative of the U. S. Fish Commission at the World’s
Columbian Exposition, by Tarleton H. Bean. Report for 1894, Xx, pp.
177-196, plates 1-5. 184G.

Report upon ichthyological investigations in western Minnesota and eastern
North Dakota, by Albert J. Woolman. Report for 1893, X1X, pp. 843-378,

late 19, 1896.

The food of the oyster, clam, and ribbed mussel, by John P. Lotsy. Report
for 1893, XIX, pp. 875-386 (including 4 figs.). 1896.

Establishment of stations for the propagation of salmon on the Pacific coast,
by John J. Brice. Report for 1893, x1x, pp. 887-392. 1896,

The Russian fur-seal islands, by Leonard Stejneger. Bulletin for 1896, xvi,
pp- 1-148, plates 1-66. 1896.

Remarks on the movements and breeding grounds of the fur-seal, based on
observations made while on the United States naval patrol of Bering Sea in
1894, by John J. Brice, Report for 1894, XX, pp. 578-577. 1895,

A report upon salmon investigationsin the head waters of the Coluinbia River,
in the State of Idaho, in 1895; together with notes upon the fishes observed in
that Statein 1894 and 1895, by Barton W, Evermann, Bulletin for 1896, xvI,
pp. 149-202, plates 67-72, 1896,

The artificial propagation of the rainbow trout, by George A. Seagle. Bulletin
for 1896, xvI1, pp. 237-256, plates 83-94. 18Y6.

The artificial propagation of salmonon the Pacific coast of the United States,
with noteson the natural history of the quinnatsalmon, by Livingston Stone.
Bulletin for 1896, XVI, pp. 203-233, plates 73-87. 1806,

Report upon the operations of the U. S. Fish Commission steamer dlbatross
for the year ending June 30, 1894, by Z. L. Tanner and F. J. Drake. Report
for 1894, XX, pp. 197-278, plates 6-8, 1896.

. Description of a closing tow net for submarine use at all depths, by C. H.

Townsend. Report for 1894,7XX, pp. 279-282; plates 9, 10. 1894,

3. The whitefishes of North America, by Barton W. Evermann and Hugh M.

Smith., Report for 1894, xXX. pp. 283-324, plates 11- 28, 1806.

. A re;;ort upon the fishes of the Missouri River Basin, by Barton W. Evermann

and Ulysses O. Cox. Report for 1894, xx, pp. 325-429. 1896.

. A review of the foreign fishery trade of the United States, by Charles H.

Stevenson. Report for 1894, XX, pp. 431-571. 1896.

. The ichthyological collections of the U. 8. Fish Commission steamer Albatross

during the years 1890 and 1891, by Charles H. Gilbert. Report for 1803, xX1X,
pp. 3V3-176, plates 20-35. 1896.

. Au annotated catalogue of the fishes known from the State of Vermont, by

Barton W. Evermann and W, C. Keundall, Report for 1894, xx, pp. 579-604.
A report upon the fishes of south western Minnesota, by Ulysses O.Cox. Report
for 1894, XX, pp. 605-616. 1896,

. List of publications of the U. S. Commission of Fish and Fisheries from its

establishment, in 1871, to February, 1896, by Charles W. Scudder. Report
for 1894, xx, pp.617-706. 18Y6.

Report of the Commissioner for the fiscal year ending June 30, 1895, including
the reports on the divisions of fish-culture, scientific inquiry,and fisheries, by
Marshall McDonald. Report for 1895, xx1, pp. 1-123. 1896,

Report upon the investigations of the U. S. Fish Commission steamer Albu-
tross for the year ending June 30, 1895 (abstract), by F.J.Drake. Report
for 1895, XX1, pp. 125-168, 1898, .

Notes on Biscayne Bay, Florida, with reference to its adaptability as the site
of a marine hatching and experiment station, by Hugh M. Smith. Report
for 1805, xx1, pp. 169-191, 18Y6. .

The transplanting of eastern oysters to Willapa Bay, Washington, with notes
on the native oyster industry, by C. H. Townsend. Report for 1895, xx1. pp.
143-202, plate 1. 1896.

Description of a new species of shad (Alosa alabam) from Alabama, by Bar-
ton W.Evermann, eport for 1895, XX1, pp.203-205, 1896.

A check-list of the fishes and fish-like vertebrates of North and Middle
America, by David Starr Jordan and Barton Warren Evermann. Report
for 1895, XX1, pp. 207-584. 1806.

Reportof the representatives of the U.S. Fish Commission at the Cotton States
and International Exposition at Atlanta, Ga.,in 1895, by W. de C. Ravenel.
Report for 1896, xx11, pp. 147-167 (including 3 figs.), plates 11-21. 1847.

Notes on the extension ofp the recorded range of certain fishes of the United
States coast, by Hugh M. Smith and William C, Kendall. Report for 1896,
xxi1, pp. 169-176, 1897, »
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340. Notes on the food of four species of the cod family, by William C. Kendall.
Report tor 1896, xx11, pp. 177-186. 1807, . .

841. The tisheries of Indian River, Florida, by John J. Brice et al. Report for 1896,
XXI1I, pp. 223-202, plates 22-60. 1897.

342. Report on the fish and fisheries of the coastal waters of Florida, by John J.
Brice. Report for 1896, xx11, pp. 263-342, 1897.

343. Report of a survey of the oyster regions of St. Vincent Sound, Apalachicola
Bay,andSt. GeorgeSound, Florida, by Franklin Swift. Report for 1896, xx11,
pp. 187-221, plate 21, 1897.

344. Report of the Commigsioner for the fiscal year ending June 80,1897, including
the reports on divisions of fish-culture, scientific inquiry, and fisheries, by
John J. Brice. Report for 1897, xx111, pp. I-CLXXI. 1808,

345. A manual of fish-culture, based on the methods of the U. S. Commission of
Fish and Figheries, with chapters on the cultivation of oysters and frogs.
Report for 1897, pp. 1-340, plates. Frontispiece, +110 644-1-xv11l. Revised
edition, 1900.

346. Artificialpropagation of the Atlantic salmon, rainbow trout, and brook trout.
Report for 1897, xx111, p;})l. 17-90 (including 14 figures), plates 11-29. 1897.

847, Artilicial propagation of the black bass, ¢rappies, and rock bass. Report for
1897, x X111, pp. 147-1063 (including 2 figures), plates 47-50. 1897, evised
editions 1900.

848, Notes on the edible frogs of the United States and their artificial propagation,
by F. M.Chamberlain. Reportfor 1897, xx111,pp. 248-201 (including 6 figures).
1897.

849. Oysters and methods of oyster-culture, with notes on clam-culture, by H. F.

356.

857.
858,

{\Ioore. Report for 1897, X X111, pp. 263-340 (including 6 figures), plates I-XVIII.
897.

. The tishes of the Klamath Kiver Basin, by Charles H. Gilbert. Bulletin for

1897, xvI1, pp. 1-13 (including 6 tigures). 1898,

2. A report on salmon investigations in the Columbia River Basin and elsewhere

onthe Pacific coast in 1896, by Barton W, Evermann and Seth Eugene Meek.
Bulletin for 1897, xv11, pp. 15-84 (including 6 figures), plates 1 and 2. 1808,

. The fishes found in the vicinity of Woods Hole, by Hugh M. Smith. Bulletin

1897, xvi1, pp. 85-111 (including 1 figure), plate 3. 1898.

. Report of oheervations madov on board the U. S, Fish Commission steamer

Albatross during the year ending June 80, 1806. Report for 1896, XXII, pp.
357-386. 1897.

Obgervations upon the herring and herring fisheries of the northeast coast,
with special reference to the vicinity of Passamaquoddy Bay, by H. F'. Moore,
Ph.D. Report for 1896, xx11, pi)s. $87-442, plates 60-62. 1897,

The salmon fishery of Penobscot Buy and River in 1805 and 1896, by Hugh M.
Smith. Bulletin for 1897, xvi1, pp. 113-124, plates 4 and 5. 1848,

Descriptions of new or little-known genera and spocies of fishes from the
United States, by Barton W. Evermann and William C. Kendall. Bulletin
for 1897, xvII, pp. 125-133, plates 6-9, 1898. )

. Notes on tho halibut fishery of the northwest coast in 1890, by A. B. Alexander.

Bulletin for 1837, xvii, pp. 141-144. 1898,

. The herring industry of the Passamaquoddy region, Maine, by Ansley Hall,

Report for 1896, xX11, pp. 443-480. 1897,

. Statistics of the figheries of the interior waters of the United States, by Hugh

M. Smith. Report for 1890, xx11, pp. 489-574. 1898,

. Notes on the fisheries of the Pacific coast in 1895, by William A. Wilcox.

Report for 1896, xx11, pp. 575-659. 1808.

3. Proceedings and papers ot the National Fishery Congress. Bulletin for 1897,

XVII, pp. 145-371. 1808,

. Proceedings of National Fishery Congress. Bulletin for 1807, xvii, pp. 147-

168, 1898,

. Methods of plankton investigation in their relation to practical probléms, by

Jacob Reighard. Bulletin tfor 1897, X VII, pp. 169-175. 1808,

. The importance of extended scientific investigation, by H. C. Bumpus. Bul-

letin for 1897, xviI, pp- 177-180. 1898.

. The utility of a biological station on the Florida coast in its relations to the

commercial fisheries, by S. E. Meek, Bulletin 1897, xvir, pp. 181-183. 1898,

. Establishment of a biological station on the Gulf coast, by W.Edgar Taylor.

Bulletin for 1897, xviII, pp. 183-188. 1898,

. Some notes on American +hipworms, by Charles P. Sigerfoos. Bulletin for

1897, XViI, pp. 180-101. 1898,
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870.
371,
372.

380.

881.
382,
383.
384,
385.
386.
387.

401.
402.

. Florida
8

An economical consideration of fish parasites, by Edwin Linton. Bulletin
for 1897, xv1I, pp. 193-199, 1898,

The fish fauna ot Florida, by B. W. Evermann, Bulletin for 1897, xvii, pp.
201-208. 1898,

The lampreys of central New York, by H. A. Surface. Bulletin for 1897,
XVII, pp. 209-215, pla.es 10 and 11. 18Y8.

. The protection of the lobster fishery, by Francis H. Herrick. Bulletin for

1897, xv1I, pp. 217-224, 1898.

. The Florida commercial sponges, by Hugh M. Smith. Bulletin for 1897, xv11,

pp- 225-240, plates 12-31. 1898,

. On the feasibility of raising sponges from the egg, by H. V. Wilson. Bulletin

for 1897, xvi1, pp. 241-245. 18Y8.

. The Hudson River as a salmon stream, by A.Nelson Cheney. Bulletin for

1897, xvII, pp.247-251. 1848,

. A ple\ for the development and protection of Florida fish and fisheries, by

James A. Henshall. . Builetin for 1897, xviIi. pp. 253-255. 1848,

. International protection for the denizens of the sea and waterways, by Bush-

rod W.James. Bull tin for 1897, xvi1i1, pp. 257-263. 1848,

. Therestricted inland range of shad due to artificial obstructions, and its effect

upon natural reproduction, by Charles H. Stevenson. Bulletin for 1807, xvii,
pp. 265-271. 1898,

The green turtle and the possibilities of its protection and consequent increase
0114 t:he1 Fglgrida coast, by Ralph M. Munroe. Bullctin tor 1897, xv1I, pp. 273-
274, 1898.

Some factors in the oyster problem, by H. F. Moore. Bulletin for 1897, xvii,
pp. 275-284. 1898,

The oyster grounds of the west Florida coast; their extent, condition, and

uliarities, by Franklin Swift. Bulletin for 1847, X Vil pp. 285-287. 1888,

T}l:;eecoyster and oyster beds of Florida, by John G. Ruge. Bulletin for 1897,
XVII, pp. 289-296. 1808,

The Louisiana oyster industry, by F. C. Zacharie. Bulletin for 1897, xv1I1, pp.
207-304. 1898,

The oyster bars of the west coast of Florida, their depletion and restoration,
by H. A. Smeltz. Bulletin for 1897. xv1i. pp. 305-308. 1898,

Notes on the tishing industry of eastern Florida, by John Y. Detwiler. Bul-
letin for 1897, xviI, pp. 309-312. 18Y8. .

Oysters and oyster culture in Texas, by I. P. Kibbe Bulletin for 1897, xvii,

’I&p. 313-314. 1898.

e methods, Jimitations. and results of white-fish culture in Lake Erie. by
J. J. Stranahan. Bulletin for 1897, xv11, pp. 315-319. 1898,

. A brief history of the gathering of fresh-water pearlsin the United States. by

George F. Kunz. Bulletin for 1897, xviI, pp. 321-330. 1898,

. The red-snapper fisheries; their past, present, and future, by Andrew F.

Warren. Bulletin for 1897, xvii, pp. 331-335. 1898.

. Some brief reminiscences of the early days of fish culture in the United States,

by Livingston Stone, Bulletin for 1897, xviI, pp. 337-343. 1898.

. The relations between State t:sh commissions and commercial fishermen, by

W. E. Meehan. Bulletin for 1897. xvi1, pp. 345-348. 1898,

. Possibilities for an increased development of Florida's tishery resources, by

John N. Cobb. Balletin for 1897, xviI, pp. 849-331. 1848,

. The utility and methods of mackerel propagation, by J. Percy Moore, Bulle-

tin for 1897, xv1I, pp. 853-361, 1898,

5. The large-mouthed black bass in Utah, by John Sharp. Bulletin for 1897,

XVII, p}). 363-368. 1898, . .
ur farming, by J. M, Willson, jr. Bulletin for 1897, xvi1, pp. 369-871.

189

. The fresh-water pearls and pearl fisheries of the United States. by George F.

Kunz. Bulletin for 1897, xvi1, pp. 373-420, plates 1-xx11.

. Report on mackerel investigations in 1897, by J. Percy Moore. Report for

1898, xx1v, pp. 1-22. 1809,

. Reports on fishes obtained by the steamer Albatross in the vicinity of Santa

Catalina island and Monterey Bay, by Charles H. Gilbert. Report for 1898,
XXIV, pp. 23-29, plates 1 and 2. 1899,
Notes on the extent and condition of the alewife fisheries of the United States
in 1896, by Hugh M. Smith. Report for 1898, XX1v, pp. 3143, 1899.
Report on the oyster beds of Louisiana, by H. F. Moore. Report for 1898,
XX1v, pp. 45-100, plate 3. 1899,



PUBLICATIONS AVAILABLE FOR DISTRIBUTION. 185

Serial
No.

403. The shad fisheries of the Atlantic coast of the United States, by Charles H.
Stevenson. Report for 1898, xx1v, pp. 101-269, 1899. .

404. List of fishes collerted at the Revillagizedo Archipelago and meighboring
islands, by David Starr Jordan and Richard Crittenden McGregor. Report
for 1898, xx1v, pp. 273-284, plates 4-7. 1899,

405. Report on investigations by the U, S. Fish Commission in Mississippi, Louisi-
ana, and Texas in 1897, by Barton Warren Evermann. Report for 1898,
XXI1V, pp. 285-810. plates 8-36. 1899.

408. List of pablicavions of the U. S. Commission of Fish and Fisheries available
for distribution on March 1,189, Report for 1898, xx1v, pp.311-827. 189,

407. Report upon exhibit of the U. S. Fish Commission at the Teunessee Centen-
nial Exposition in 1897, by W. de C. Ravenel. Report for 1898, xX1v, pp.
329-339, plate 8i. 189,

409. List of fishes known to inhabit the waters of the District of Columbia and
vicinity, by Hugh M. Smith and Barton A. Bean. Bulletin for 1898, pp.
179 to 187, 1899,

410. Notes on a collection of tide-pool fishes from Kadiak Island in Alaska, by
Cloudsley Rutter. Bulletin for 1898, pp. 189 to 192. 189Y.

411. The southern spring mackerael tishery of the United States, by Hugh M. Smith.
Bulletin for 1398, pp. 193 to 271. 1899,

412. Notice of file-fish new to the fauna of the United States, by Hugh M. Smith.
Bulletin for 1898, pp. 273 to 278, plate 64. 1399,

418, The pearly t1esh-wuter mussels ot the United States, their habits, enemies,
and diseases, with suggestions for their protection, by Charles T. Simpson.
Bulletin tor 189, pp. 279 to 288. 1849,

414. The mussel fishery and pearl-button industry of the Mississippi River, by
Hugh M. Smith. Bulletin for 1898, pp. 289 to 314, plates 85 to 85. 1899,

415. The peripheral nervous system of the bony fishes, by C. Judson Herrick.
Bulletin for 1898, pp. 815 to 820. 1849,

416. The reappearance of the tile-fish, by Hermon C. Bumpus. Bulletin for 1898,
pp. 321 to 833, 1509,

417, The preservation of fishery products for food, by Charles H. Stevenson.
Bu'letin for 1898, pp. 335 to 563, plates I to xLII1, 1899.

419. Check list ot the fishes of Florida, by Bart »n Warren Evermann and William
Converse Kendall. Report for 1899, pp. 35 to 103. 1899,

420, Statistics of the fisheries of the Gulf States. by division of statistics, C. H.
Townsend. assistant in charge. Report for 1899, pp. 105 to 169, 1899,

421. Statistics of the fisheries of the South Atlantic States by division of statistics,
C. H, Townsend. assistant in cha ge. Report for 1899, pp. 171 to 2:7. 1849,

422, An inquiry into the feasibility of int oducing useful marine animals into the
waters of Gieat Salt Lake, by H. F. Moore. Report for 18.9. pp. 229 to 250,
plate 7.  1899.

423, A review of the fishe.ies in the contiguous waters of the State of Washing-
ion and British Coluwnbia, by Richard Rathbun. Repo:t for 1899, pp. 251
to 350, plates 8 to 16. 1899,

424, Experiments in photography of live fishes, by R. W. Shufeldt. Bulletin for
18990, pp. 1 to 5, plates 1 to 9. 1899,

425. Notes on the tide-pool fishes of California, with a description of four new
species. by Arthur White Greeley. I3ulletin for 1894, flp. 7 to 20, 1899.

426, The synaptas of the New England coast. by Hubert Lyman Clark., Bul-
letin for 1894, pp. 21 to 31, plates 10 and 11, 1899,

427. Descriptions of new genera and species of fishes from Porto Rico, by Barton
Wairen Eve:mann and Milla~d Caleb Marsh. Report for 1899, pp. 851 to
362, 1899,

428, Descriptions of two new speocies of darters from Lake Maxinkuckee, Indiana,
by Burton Warren Evermann. Repo.t for 139, pp. 363 to 367. 1900.

4290. The sturgeon fishery of Delaware River and Bay, by John N. Cobb. Report
for 1899, pp. 809 to 380, plates 18 to 21.  1900.

430. Report of the Commissioner for the fiscal year ending June 30, 1899, includ-
ing the reports of division of fish cultu:e. scientific inquiry, and fisheries,
byOGeorge M. Bowers. Report for 1899, pp. VII to cLx11l, plates 1 to xXIx.
1900.

431. The gas-bubble disease of fish, and its cause, by F. P. Gorham. Bulletin
for 1899, pp. 83 to 37, plate 12. 1900,

432, The clam problem and clam culture, by James L. Kellogg. Bulletin for

1899, pp. 39 to 44, plate 18. 1900,
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433. Descriptions of new species of fishes from the Hawaiian Islands, belonging to

434

450.

452.
453.
454.

. Parasites of fishes of the Woods

the families of Labride and Scarida, by Oliver P. Jenkins. DBulletin for
1849, pp. 45 to 65. 1900.

Rotatoria of the United States, with especial reference to those of the Great
llga(.)kes, by H. S. Jennings. Bulletin for 1899, pp. 67 to 104, plates 14 to 22.
1900.

. A report of work on the protozoa of Lake Erie, with especial reference to the

laws of their movements, by H. S. Jennings. Bulletin for 1899, pp. 105 to
114, 1900,

. Notes on a collection of fishes fromn the rivers of Mexico, with description of

20 new. species, by David Starr Jordan and John O. Snyder. Bulletin for
1899, pp. 115 to 147, 1900.

. Notes on the Florida sponge fishery in 1899, by Hugh M. Sinith. Bulletin for

1899, pp. 149 to 151. 1900,

. Some chemical changes in the developing fish egg, by P. A. Levene. Bulletin

for 1899, pp. 153 to 155. 1900.

. The free-swimming copepods of the Woods Hole region, by Williamn Morton

‘Wheeler. Bullefin for 1899, pp. 157 to 182, 1900.

. Observations on the life-history of the common clam, Mya arenaria, by

James L, Kellogg. Balletin for 1890, pp. 193 to 202. 1900.

. The natural history ot the starfish, by A, D. Mead. Bulletin for 1899, pp.

203 to 224, plates 23 to 26. 1900.

. On the movements of certain lobsters liberated at Woods Hole, by Hermon

C. Bumpus. Bulletin for 1899, pp. 225 to 230, plate 27. 1900.

. Improvements in preparing fish for shipment, by Ralph W. Tower. Bulletin

for 1899, pp. 231 to 285, 1900,

. Report of a dredging expedition off the southern coast of New England,

September, 1899, by Freeland Howe, jr. Bulletin for 1899, pp. 237 to 240.
1900,

. The lobster fishery of Maine, by John N. Cobb., Bulletin for 1899, pp. 241 to

265, plates 26 to 32. 1900,

. Fish parasites collected at Woods Hole in 1498, by Edwin Linton, Bulletin

for 1809, pp. 207 to 304, plates 83 to 43. 1900.

. Biological notes, No. 1. Bulletin for 1899, pp. 303 to 310. 1900.
. The skeleton of the black bass, by R. W. Shufeldt. Bulletin for 1899, pp.

311 to 320, plate 44. 1900. .

. The chemical composition of the subdermal connective tissue of ocean sun-

fish, by Erik H. Green. Bulletin for 189¢, pp. 321 to 824. 1400,

Report of the Commissioner for the fiscal year ending June 80, 1900, includ-
ing the reports of divisions of fish culture, scientitic inquiry, and fisheries,
by George M. Bowers. Report for 1900, xxvI, pp. 1 to 191. 1900,

. Investigations of the aguatic resources and fisheries of Porto Rico, by the

U. S. Fish Commission steameér Fish Hawk in 1890. General report, by
B. W. Evermann; the fisheries and fieh trade, by W. A. Wilcox; the fishes,
bf' B. W. Evermann and M. C. Marsh. Bulletin for 1900, vol. 1, pp. 1 to 850,
plates 1 to 52, 1900,

A method of recording egg development for use of fish-culturists, by Claudius
Wallich. Report for 1900, pp. 185 to 194, plate 1. 1900.

Statistics of fisheries of Middle Atlantic States by division of statistics, C. H.
Townsend, assistant in charge. Report tor 1900, pp. 195 to 310. 1900,

Statistics of the fisheries of the New England States, by division of statis-
t;)%sd C. H. Townsend, assistant in charge. Report for 1900, pp. 311 to 386,
1800,

. The hydroids of the Woods Hole region, by C. C. Nutting. Bullgtin for 1899,

pp. 825 to 386, 1901,

5. Description of 15 new species of fishes from the Hawaiian Islands, by Oliver

P, Jenkins, Bulletin for 1899, pp. 887 to 404. 1901,
ﬁgle region, by Edwin Linton. Bulletin for

1899, pp. 405 to 492, plates 1 to xxx1v. 1901

. The Mollusca of Porto Rico, by W. H. Dall and C. T. Simpson. Bulletin for

1900, vol 1, pp. 351524, plates 53 to 58. 1901,

. The Brachyura and Macrura of Porto Rico, by Mary J. Rathbun. Bulletin

for 1900, vol 2, pp. 1 to 127,+*129 to *137, plates 1 and 2. 1901.

. The Anomuran collections made by the Fish Hawk expedition to Porto Rico,

by J. E. Benedict. DBulletin for 1800, vol 2. pp. 129-148, plates 3-6. 1901,

. The Stomatopoda of Porto Rico, by R. P. Bigelow." Bulletin for 1900, vol. 2,

pp. 149-160, 1901,
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462. Report on Porto Rican Isopoda, by H. F. Moore. Bulletin for 1900, vol. 2,
pp. 161-176, plates 7-11. 1901. .

463. The Cirripedia collected near Porto Rico by the Fish Hawlk expedition in
1898-99, by M. A. Bigelow. Bulletin for 1900, vol. 2, pp. 177-180. 1901,

464. The Polychxztous Annelids of Porto Rico, by A. L. Treadwell. DBulletin for
1900, vol. 2, pp. 181-210. 1901,

465. Descriptions of two new leeches from Porto Rico, by J. Percy Moore. Bulle-
tin for 1900, vol. 2, pp. 211-222, plates 12-13. 1901,

466. The Nemerteans of Porto Rico, by Wesley R. Coe. ~ Bulletin for 1900, vol. 2,
pp. 223-220. 1901,

467, The Echinoderms of Porto Rico, by H. L. Clark. Bulletin for 1900, vol. 2, pp.
231-263, plates 14-17. 1901, .

168. The Alcyonaria of Porto Rico, by C. W. Hargitt and C. G. Rogers. Bulletin
for 1900, vol. 2, pp. 265-287, plates 1-1v. 1901,

469. The stony corals of Porto Rican waters, by T. Wayland Vaughan. DBulletin
for 1900. vol. 2, pp. 289-320, plates 1-xxXvIil. 1901.

470. Actinaria from the vicinity of Porto Rico, by J. E. Duerden. Bulletin for
1900, vol. 2, pp. 821- . 1901,

471. The sponges collected in Porto Rico in 1899 by the U. S. Fish Commission
steamer /sl Huwk, by H. V. Wilson. Bulletin for 1900, vol. 2, pp. 1901.

472. Dredging and other records of the U.S. Fish Commission steamer Albatross,
with bibliography relative to the work of the vessel, compiled by C. H.Town-
send. Report for 1900, pp. 887-562, plates 1-viL. 1901,

4738. The French sardine industry, by Hugh M.Smith. Bulletin for 1901, pp. 1-28,
plates 1-8.  1901.

474. Biological notes, No. 2, from biological laboratory at Woods Hole. Bulle-
tin for 1901, pp. 27-33. 1901.

475. Description of a new oceanic fish found off southern New England, by Carl
H. Eigenmaon., Bulletin for 1401, pp. 35-36. 1901.

476. The egg and development of the conger eel, by Carl H. Eigenmann. Bulletin

for 1901, pp. 87-44. 1401,

. Investigations into the history of the young squeteague, by Carl H. Eigen-

mann. DBulletin for 1901, pp. 45-51. 1901,

. A new isopod parasitic on the hermit crab, by Millet T. Thompson. Bulletin

for 1901, pp. 53-506, plates 9-10. 1901.

. The plants of western Lake Erie, with observations on their distribution, by

A. J. Pieters. Bulletin for 1901, pp. 67-79, plates 11-20, 1901.

. The Le}gtocephalus of the American eel and other American Leptocephali, by
C.H.

igenmann and C. H. Kennedy. Bulletin for 1901, pp. 81-92. 1901,
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Acclimatization of fish in Paciflc States.. 309

Actinaria of PortoRico __................ 470
Albatross dredmn§ recnrds .............. 472
electric lightingof....__. ... 73
explorations in Pacific Owan 1;22'
ey 355
fishes collected b; 328, 400
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Arkansas, fishesof ... .. ... ... 300
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Atkins,Charles G --.oco co.ov i oiiiiaan 21
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Atlantic coast fishes, range of ......_...._ 21
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Bavarian Fishery Association.. 304
Bean,Barton A ... . iiii-icesonen 409

Boan, Tarleton H

Benedict,J.E....... ceeee-a. 480
Biblography of Albatross work ...... ... 472
Bibliography of U.8. F.C.publications... 820
Bigelow,Maurice A_..............ccc...... 483
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Biologicalnotes...........c........ 447,475
Biological stntion for Florida coust. . 367
Gulf of Mexico. 308
Biscayne Bay, noteson.. 333
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Bollman, Charles H . 141
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Bowers,George M ... ... .......o........ , 450
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Bumpus, H.C._..._..........
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Calhoun County, Mic]
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