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REPORT

UNITED STATES COMMISSIONER OF FISH AND FISHERIES
FOR THE

FISCAL YEAR ENDING JUNE 30, 1902.

1 have the honor to submit a report covering the fish-cultural work
and scientific and statistical investigations of the United States Com-
mission of Fish and Fisheries for the fiscal year ending June 30, 1902,
together with the detailed reports of the assistants in charge of its
different divisions.

PROPAGATION OF FOOD-FISHES.

Natural conditions governing the collection of eggs were generally
very favorable at all points where operations were carried on, and
increased appropriations made it possible to take advantage of these
conditions. The Commission was therefore enabled to keep up its
record and show an increased output of nearly all of the species han-
dled, and in the aggregate there were distributed over 1,495,500,000
fish and eggs, or 321,700,000 more than last ycar. Of these, 99 per
cent were in the interests of the commercial fisheries and 1 per cent,
or 14,900,000, were game fishes. Popular interest in the Commission
and wider knowledge of its functions are shown by the increasing
number of applications for fish to stock interior waters, 3,814 having
becn received, or 25 per cent more than the previous year.

The propagation of quinnat salmon was carried on in California,
Oregon, and Washington, at 12 stations, including several collecting
camps, and the season’s work was considered very satisfactory. The
runs of fish in the various streams were in most cases good, and over
56,000,000 eggs were collected. 29,300,000 fry and fingerlings were
hatched and planted and 17,480,000 eggs were transferred to the Cali-
fornia State Commission. As far as possible fry were held and fed
during the winter and planted when about 24 inches long, but lack of
room and other facilities prevented pursuing this policy to its full
extent. A few silver-salmon eggs were taken on a tributary of Rogue
River, Oregon, and steelhead-trout eggs were obtained at the same

F. C. 1002—1 1
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point and at the Baker Lake Station in Washington. The collection
of steelhead eggs was hampered by unfavorable weather and scarcity
of fish. At Baker Lake 3,604,000 blueback-salmon cggs were taken
and hatched with a small percentage of loss, and the fry were planted
in the lake.

Over 41,000,000 lake-trout eggs were obtained from commercial
fishermen in Lake Superior and Lake Michigan; of these, 5,000,000
were assigned to various State commissions and other applicants, and
the remainder hatched by the Commission, the fry—except some
700,000—being planted in the Great Lakes.

In Lake Erie the number of white-fish eggs secured from fishermen
exceeded any previous record, the hatchery-at Put-in Bay at one time
being so crowded that they were retained in temporary devices. The
facilities for holding the white-fish in pens were increased, but, owing
to unpropitious weather, not many eggs werc obtained from fish thus
held ut Lake Eric points, though at the collecting stations on the
Detroit River the results were very successful. . The total take of
white-fish eggs amounted to 701,900,000, of which 111,000,000 were
assigned to State commissions and others and the balance hatched at
different stations of the Commission, whence the fry were planted in
the lakes. The quality of the fry was unusually good.

Although April was cold and unfavorable, 437,000,000 pike-perch
eggs were taken in Lake Erie, but the weather conditions were such
that the percentage of fry was comparatively small. At Swanton,
Vt.. 118,000,000 eggs of this species were also obtained. No lake
herring were taken, as the work was interrupted by ice before any
spawning fish were found.

On the New England coast 338,120,000 cod eggs were collected and
hatched at Woods Hole and Gloucester, Mass. Those from the brood
fish taken off Nantucket Shoals and held at Woods Hole were of ex-
ceptionally good quality. Cod were scarce on the Maine coast, and
the number of eggs from this source was not large. From Plymouth
fishernicn, however, the supply was good.

The flat-fish work was more successful than in the preceding year,
both in the collection of eggs, which amounted to 194,000,000, and
in the hatching of fry.

The collection of lobster eggs was also more satisfactory, though
some of the territory in Massachusetts formerly depended on was
abandoned. In Maine, however, egg-bearing lobsters were abundant.
Eggs from all sources numbered 103,898,000, which, except for
5,000,000 devoted to cxperiments in hatching and rearing, were
- batched at the New England stations and yielded 81,000,000 fry.

The runs of shad in the rivers where the Commission operates were
small, owing to the late spring, and conscquently the take of eggs
shows a falling off, the station on the Potomac being the only one
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where there was an increase, while on the Delaware, where the collec-
tions have usually been large, there was n great decrease. 141,239,000
eggs were secured from all points and 107,000,000 fry wore hatched
and planted. Considerable consignments were sent to rivers north
and south, where the shad runs have been diminishing in recent years.

The propagation of the trouts, basses, and other fish appropriate
for interior waters has been satisfactorily continued, and these species
supplied to applicants in all parts of the country. The collections of
wild fishes from overflowed lands along the Mississippi River con-
tinued throughout the summer, and large numbers of bass and other
native fishes were saved and distributed. On the Illinois River this
work was curtailed by the excessive heat, which caused the death of
many fishes in the shallow ponds.

In continuation of the policy of acclimatizing certain species in see-
tions of the country to which they are not indigenous, steelhead and
grayling eggs were brought from the West to be hatched at castern
stations, and white-fish, lake-trout, and brook-trout eggs were sent to
the Pacific coast, where they were hatched and planted. Landlocked
salmon eggs from Maine were sent to various places as far west as Utah.

Twenty-nine species of fish and one crustacean have been handled
during the fiscal year, and in the following tables and in the reports
of station superintendents are shown the results attained in hatching
the eggs and the disposition of the product.

Distribution and assignmenls of fish and eggs among the States and Territories.

Fry and  Adultsand

State . .
or Territory. i fingerlings. . yearlings.

-_—

Alabama

Specics, Eggs.

.................... Shad ..ooiiiiiiiiiii e
Rainbow trout......
Brook trout.........
Cat-fish ...
glackjbm
rappie
I{O(Scpbuss
Bream ...
................... Rainbow trout ..
Black basg.....c.....c....
Strawberry bass.
Sun-fish.........
.................... Rainbow trout..
Black bass ...

California ....
Colorado

Steclhead trout ..
Loch Leven trout
Rainbow trout......
Black-spotted trout .
Brook trout.........
Grayling .......
Connecticut

Landlocked salmo
Rainbow trout...
Brook trout..
Lake trout ...
Black bass...

Delaware Lobster ..........
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Distribution and assignments of fish and eggs among the States qnd Territories—Cont’d

State or Territory.

Species.

Fry and i
fingerlings. |

Egus.

District of Columbia

Florida

Idaho ...
Ilinois ............... [P

Indiana

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

.| Black-spotted trout .

Cat-fish ..
Black bass .

Rainbow trout
Cat-fish ......

Black bass .
Rock bass. .
Bream

Brook trout..

Rainbow trout.
Brook trout....
Pike perch...
Black bass...
Crappic
Rock bass
Rainbow trout.
Black bass
Crappie......
Rock bass
Strawberry bass. .
Quinnat galmon .
Rainbow trout...
Brook trout....
Lake trout
Gm) ling
Cat-fish
Pike perch
Pickerel
Yellow perch
Buffalo-fish
Black bass
Crappic.
Rock bass
Sun-fish

Crap
Strawberry bass ..
Atlantic salmon
Landlocked salmon..
Steelhead trout....
Rainbow trout...
Brook trout
Scotch sea trout..
Grayling
Lobster ..
Shad

Rainbow trout
Brook trout
Pike perch..

Black bass ...
Shad

d

Rainbow trout.
Brook trout..
Lake trout
Scotch sea trout....
Black bass .........
Rock bass..
Cod .......

Flat-fish
Lobster ..............
Steelhead trout......
Loch Leven trout....

Rainbow trout

! Adults and
) earlings,

2, 000, 000
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Distribution and assignments of fish and eggs among the States and Territories—Cont’d.

State or Territory.

Species.

Fry and

Egegs. fingerlings.

Adults and
yearlings.

Michigan

Minnesota

Mississippl

Missouri

North Carolina

North Dakota

Brook trout....c..ccveeiiiaiens

Lake trout..
Grayling....
White-fish .
Pike perch..
Black bass...
Steelhend trout.
Rainbow trout.

Crappie......
Rainbow trout ...
Blncklbnss .....
Crappie...
Rock bass ...........
Bream ......c..oieee.
Rainbow trout.......
Brook trout..........
Grayling...........
Pike perch.........
Black bnss .........
Crappie ..
Rock bass .
Strawberry ba
Steelhead trout....
Black-spotted trout
Brook trout
Grayling...
Black bass...
Rainbow trout.

Brook trout....
Atlantic salmon .
Landlocked salmon

Rainbow trout................

Brook trout..
Lake trout ...
Golden trout.
Pike perch...
Black bnws
Lobster .
Shad......ocoeeevviinnnn
Landlocked salmon ...
Rainbow trout..........
Brook trout...
Crapple c.ooviianneenn
Rainbow trout........
Black-spotted trout...
Black basg............
Rock basg...........
Strawberry bass.....
Sun-fish .
Shad.
Atlanti Imon....
Landlocked salmon
Steclhead trout
Rainbow trout
Brook trout.
Lake trout.
Grayling....
White-fish ......
Pike perch......
Black bass....
Rock bass.....
Shad............
Rainbow trout..
Brook trout..
Black bass..
Crapple.....
Rock bass.....
Rainbow trout..
Brook trout...
Cat-flsh ...
Pike perch
Yellow perch .
Black bass..
Crapple...
Rock bass................
Sun-fish...icoeciiannaiis

911, 000

15,295, 000 |-
200,000 ;.
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Distribution and. assignments of fish and eggs among the Slates and Tenritories—Cont’d.

State or Territory.

Oklahoma ... ..ocveeeeenn..n.

(0] (:7:7¢) ) U

Pennsylvania

Rhodelsland. . ... ..........

South Carolina..............

Virginia c.ooooeiiiaiall.

Washington

Species.

Eggs.

Fry and
fingerlings.

Rainbow trout......eeeeieeeaen..
Brook trout............
Lake trout..
White-fish ..
Pike perch..
glnckibu.ss
rappie...
Rock bass............
Rainbow trout.......
Black bass
Rock bass............
Strawberry bass......
Quinnatsalmon......
Silver salmon........
teelhead trout ......
inbow trout .......
Black-spotted trout ..
Brook trout..........
Lake trout .
Shad.........
Rainbow trou
Brook trout ..
White-fish....
Pike perch...
Black bass ......
Crappic............
Rock buss
Shad
Landlocked salmon..
Rainbow trout.....
Brook trout ......
Black bass.......
Lobster ..........
Shad.............
Atlanticsalmon..
Rainbow trout...
Lake trout.......
Pike perch.......
Black bass.......
Rock bass..........
Loch Leven trout..
Rainbow trout.....
Black-spotted trout.
Brook trout
Black bass.....
Crapple........
Rainbow trout...
Brook trout....
Black bass.
Crappie..
Rock bass......
Rainbow trout.
Black hass

Bream
Landlocked salmon
Rainbow trout........
Black-spotted trout..
Brook trout.......
Graylin
Landlocked salmon.......
Steelhead trout..........-
Rainbow trout.
Brook trout..

Rainbow trout
Brook trout ..
Black bass
Crappice..
Rock bass.......
Quinnat salmon ....
Blueback salmon
Steelhead trout ..........
Black-spotted trout.....
Brook trout
Lake trout .

Whitefish..........oieiinll

| Adults and

yearlings,

18,745
15, 000
74,876
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Distribution and assigpunents of fish and eggs among the States and Territories—Cont’d.

State or Territory. Speeics. Fggs. Fry and | Adultsand

fingerlings. { yearlings.
West Virginia .............. Rainbow trout...................
Brook trout ..........
lglnckibuss ...........
rapple ...,
. Roc’k basg............
Wisconsin.....co.ooeaiianins Steelhead trout ......

Rainbow trout .......
Bla&k-spotted trout ..
Brook trout ..........
Laketrout...._......
Grayling .............
White-fish............
Blgck bass ...........
Wyoming ......oooeeie.. Steelhead trout ......
Rainbow trout...
Black-spotted trout
Brook trout........

Crappie ..
Foreign countries:

Canndu. cooevninannnnnnns Lake trout...eee.....
England................. Landlocked salmon .
Rainbow trout.......
Laketrout...........
Ireland...............cn Rainbow trout.......
MeXiCO.oiiieniiiiionenn s Lo T
Germany Steelhead trout......
Rainbow-trout.......
JAPAN Looiiiieiiiieee Brook trout..........
Belgium................. Black-spotted trout

Total...............o...l. 198,672, 200 |1, 290, 000, 920 6,870,248

Fish and eggs furnished for distribution during the fiscal year ending June 30, 1902.

Fry and Adultsand

Source of supply. Species. Eggs. | fingerlings. | yearlings.
Green Lake, Me.o.........o.. Landlocked salmon
Brook trout........
Craig Brook, Mew oo . Atlantic snlmon...

Landlocked salmon
Steelhend trout ...
Scotch sea trout
Brook trout ..
Rainbow trou

Grayling .............
Grand Lake Stream, Mc..... Landlocked salmon. .
Nashua, NOH ..ot Landlocked sulmon. .

Brook trout........

Rainbow trout.....

Lake trout .........

Golden trout.........
St. Johmsbury, Vt.b. .._...... Landlocked salmoun .
Brook trout........

Rainbow trout...
Steelhead trout ...
Lake trout.........
Grayling...........
Gloucester, Mass.c........... Codornrnnnnnnnnnn

Woods Iole, Mass.d......... Cod ....oovvnnnnnen.

Lobster ...l ORI USSR

aBesides the above there were transferred from Craig Brook Station to other stations 10,000 Atlantic.
salmon eggs, 65,000 landlocked-salmon eggs, and to Charleston (8. C.) Exposition 5,000 Atlantic-
salmon eggs, 5,000 Inndlocked-sulmon eggs, and to the Washington (D. C.) Aquarium 528 adult fish
gt vurlggs species; nlso 100,000 landlocked-snlmon fry were transferred to Green Lake Station to

e rearcd.

5In addition to the above, there were transferred from St. Johnsbury Station to other stations of
the U. 8. Tish Commission 10,000 brook-trout eggs and 100,000 brook-trout fry.

¢In addition to the above there were transferred from Gloucester Station to Woods Hole Station for
scientific purposes 2,000,000 lobster eggs nnd 180,000 lobster fry. .

dIn addition to the above there were transferred to (loucester Station, for hatching, 6,348,000 cod
eggs, and there were delivered to Mr. Geo, H. Sherwood, for sefentifie investigation, 4,689,000 lobster
cggs and 5,750,000 lobster Iry.



8 REPORT OF COMMISSIONER OF FISH AND FISHERIES,

Fish and eggs furnished for distribution during fiscul year ending June 30, 1902—Cont’d.

. : Pirs Fry and Adultsand
Source of Supply. Species. Lggs. fingerlings. | yearlings.

Cape Vincent, N.Y.......... Brook trout............coiiiiiiiiiiiiini. 749, 360
Rainbow trout............. .- .. 60
Laketrout.................
Pike perch.................
White-fish..................

Steelhead trout ............ S P
Swanton (substation)........ Pikeperch................. .. 20, 576, 000
Steamer Fish Hawka ... ... Shad....cooiiiiiaiiians .- 25,997,000 ..
Battery Station, MA.b....... 0 Shad.....coooiiiiiiiiiiinn, .. .1 14,943,000
Fish Lakes, D. Ce........... Black bass .. -

Crappie .....

had........

Cat-fish .......

Central Station, D. C........ Brook trout. ..

Rainbow trout
Lake trout....
> | Pike perch....
White-fish ......

Atlantic salmon ..
Landlocked salmon
Bryan Point, Md.d .
Wytheville, Va.e.. Rainbow trout
Brook trout.....
Black bass......
Rock bass.......
Erwin, Tenn................ Rainbow trout..
Brook trout.....
Black bass ......
Cold Springy, Ga ............ Black bass ......
Bream ............
Speckled cat-fish.
Edenton, N. C..cocavvnnvnnnn shad.. ... 24, 662, 000
Charleston (S.C.) Exposition| 8had............o..oo o o 2,700,000 |.
Pikeperch. ..o iioeiinn. 2, 000, 000 |.
Lake trout........ 20,000 |..
Atlantic salmon .... 4,700 |.
Put-in Bay, Ohio/........... Pikeperch......... ... ... G0, 000,000 | 143,000,000
Whitefish......... ....| 56,260,000 | 200,500,000 .
Northville, Mich.g.......... Brook trout....... . 1,031,000 |.
Rainbow trout...... 86,000 |.
Loch Leven trout... ... 75,000 |.
Laketrout.......... .. 2, 535, 000 6,025,000 |.
Steelhead trout ....... N U, 140, 000
Grayling....ooooiviiiiiiiiiiii i feiiieeeet 200, 000 |.
Alpena Substation .......... Laketrout............ .- 2,630,000 |.
White-fish ............ . J 42,500,000 |.
Sault Ste. Marle Substation .| Lake trout 2,700, 000 |.
White-fish . 40, 000,000 1.
Detroit Substationh .. ..| White-fish . 135, 000, 000 |.
Duluth, Minn.é.............. Brook tront ........... .. 92,230 |.
Rainbow trout...........c..iifoeeinnann, 82, 000
Steclhead trout ..o oeeeeiriiieferaaiaiaanas 96, 900
199,000 |.
7,150,000 |.
20,800,000 |..... .

aIn addition to the above there were transferred from steamer Fish Hawk to Central Station
621,000 shad eggs.
_bInaddition to theabove there were transferred from Battery Station to Central Station 267,000shad
eggs, and to Charleston (8. C.) Exposition 2,134,000 shad cggs. e .

cIn addition to the above there were transferred from Fish Lakes to Erwin Sm&ion 3,650 erappic
for brecding I{)urposes. and to the aquarium at Central Station and to Buffalo and Charleston exposi-
tions 249 black bass and 15 crappie. .

dIn addition to the nbove there were transferred from Bryan Point to Central Station 2,421,000 shad
eggs, and to the Charleston (8. C.) Exposition 2,007,000 shad eggs. .

¢In nddition to the above there were transferred from Wytheville Station to other stations of the
U. 8. Commission of Fish and Fisheries 60,000 rainbow-trout eggy and 300 rock bass, and to Charles-
ton (S. C.% Exposition 10,000 rainbow-trout eggs, and to Norfoﬁc (Va.) School 1,000 ruinbow-trout eggs.

s In addition to the above there were transferred from Put-in Bay Station to other stations of the
U. 8. Commission of Fish and Fisheries 2,000,000 pike-perch eggs and $2,212,000 white-fish cggs,and to
the Charleston (8. C.) Exposition 4,000,000 pike-perch eggs.

¢In addition to the above there were transferred from the Northville Station to other stations of the
U. 8. Commission of Fish and Fisheries 6,653,000 lake-trout eggs and to the Fish and Game Associa-
tion, Philadelphia, Pu., 5,000 lake trout eggs.

4Tn addition totheabove there were transferred from the Detroit Substation to other stations of the
U. 8. Commission of Fish and Fisherics 146,480,000 white-fish ¢ggs, and to Fish and Game Association,
Philadelphia, Pa., 320,000 white-fish eggs.

iIn addition to the above there were transferred from Duluth Station to other stations of the U. S.
Commission of Fish and Fisheries 6,121,000 lake-trout eggs.
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Fish and eggs furnished for distribution during fiscal year ending June 30, 1902—Cont’d.

Manchester,Iowab. ... .....

Brook trout ..
Rainbow trout.

o Fry and Adultsand
Source of supply. Specics. Eggs. 'ﬂng(’:rlings. yearlings.

I
Quiney, Illa,. ... ... Blackbass ...l 61, 500
. Crappic........ 2,170
Warmouth bass . 100
Sun-fish........ 300

241, 000
44,000 '

Neosho,Mo.e................

San Marcos, Tex ............

Leadville, Colo.d............

Spearfish, 8. Dak.e...........

Bozeman, Mont.f............

Baird,Cal.g............
Battle Creek, Cal
Mill Creek,Cal ..
Clackamasy, Oreg ..

Rogue River, Oreg. h........

Little White Salmon, Wash .
Buker Lake, Wash

.| Quinnat salmon

Lake trout.....
Grayling.......
Quinnat salmon .
Black basg.......
Rock bass......

Crappic........

Sun-flsh..
Cat-tish ......
Yellow perch
Bream ...
Pickerel .....
Pike perch.......
Buffalo-fish ......_.

Black bass. ........
Rock bass..........
Strawberry bass. .
Sun-tish..........

Rock bass..........
Crappie..
Bream
Strawberry bass.. ..
Brook trout..........
Black-spotted trout . .
Rainbow trout. .....
Loch Leven trout....
Grayling .............
Brook trout..........
Black-spotted trout. ...
Rainbow trout.........
Loch Leven trout......
Black-spotted trout
Brook trout......

Steelhead trou

Quinnat salmon.........
Quinnat salmon

Brook trout .....
Rainbow trout .
Lake trout ...
White-fish ....
Quinnat salmon
Silver salmon...
Steelhead trout .
Quinnat salmon ..
Blueback snlmon .
Quinnat salmon ..
Steelbead trout ..ol

16,587,687 | .

8,371,000 *

aIn addition to the above therc were transferred from Quiney Station to Buffnlo

adult miscellancous fishes.

bIn addition to the above there were transferred from Manchester
- 8. Commission of Fish and Fisheries
uinnhat salmon; to Interstate Fish and

the Buffalo ¥xposition, 102 miscellancous fishes,

¢In addition to the above there were transferred from Ne
Commussion of Fish and Fishertes 255,100 rainbow-trout eggs, and to univ

burposes 1,526 ruinbow-trout

CEEH.

Exposition 158

Station to other stations of the
350,000 ralnbow-trout cgys; to the Buffalo Exposition, 300
Game Association, Chiengo, 111., 25 adult grayling, and to

osho Station to other stations of the U. S.
crufties for experimental

.10 addition to the above there were transferred from Leadville Station to other stations of the

. S. Commission of Fish and F

ton, Buffalo, N. Y., 30,000 black-spotted-trout cggs.

eln addition

- 8. Commission of Fish and Fisheries 200,000 brook-trout cggs.

Ufln addition to the

71n addition to the above

above there were transferred from
- 8. Commission of IFish and Fisherics 800,000 grayling cggs.
aird Station to other stations of the U. 8.

there were transferred from

isheries 550,000 brook-trout cggs, and to the P

an-American Exposi-
to the ubove there were transferred from Spearfish Station to other stations of the

ozeman Station to other stations of the

ﬁommlmion of Fish and Fisheries 20,000 quinnat-salmon eggs, and to the Pan-American Exposition,
uffalo, N, Y., 30,000 quinnat-salmon cggs.
there were transferred from Rogue River Station to other stations of the

A In addition to the above

- 8. Commission of Fish and I

1sheries 413,000 steelhend-trout eggs.
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Summary of distribution.
. Sy Fry and Adults and
Species. Eggs. fingerlings. | yearlings. Total.

] 3T T L 104, 986 000 2, 000, 000 106, 986, 000
Quinnatsalmon .................. 29,337,308 |.\nurnenn 48,683,718
Atlanticsalmon..................... 06, 765 282, 000 638, 765
Landlocked salmon................. 6523, 655 Y8, 565 822,220
Silversalmon....................... 24,530 |.ouniennnnnn. 424,530
Blueback salmon ................... 8,871,000 {............. 3,371,000
Steelhend trout . ......cooevii ... 389, 196 77, 686 634, 882
Loch Leven trout....................... 91, 760 5, 000 96, 760
Rainbow trout.......................... 784,835 492, 496 1,675,121
Black-spotted trout.... 100, 000 , 488, 500 1,868, 500
Brook trout.......... b, 222,422 437, 340 6, 579, 762
Lake trout.. 22,022,478 3,012 27,260,490
Scoteh sea trout 7,694 6, 837 24,531
Golden trout L 69,950 [............. 69, 950
Grayling .. 1,803, 258
‘White-fish 594, 490, 000
Pike perch. 237,049, 676
Pickercl.vo.ueeaann.... 805
Cat-fish ................ 95, 970
Yellow pereh ............ 1,700
Buffalo-fish .............. 200,
Black bass............... 262,157
Crappie ......oooooiia... 735,120
Strawberry bass.......... 8, 651
Rock bass’ .. ..oooiiiea.... 37,170
Warmouth bass............ 1
Sun-fish and bream........ 623,739
(€ s 212,001, 000
Flatfish.................... 168, 133, 000
) 0 ST 81,020, 000

Totals and grand tota}....._............. 198, 672,200 | 1,290, 000, 926 I 6,870,248 | 1,495, 543,374

Ld

RAILROAD TRANSPORTATION.

The cars of the Commission while distributing fishes during the fiscal
year have traveled 95,259 miles, and detached messengers 199,944

miles.

The work of distribution has been greatly facilitated by the

free transportation furnished through the courtesy of the following

railroads:

Statement of free transportation furnished by cartain railroads.

Namec of railroad.

Astoria and Columbia River R. R..|.
Topeka and Santa Fe

Y
Atlantic Coast Line R.

Bultimore and Ohio R.R. .

Bangor and Aroostook R.
Boston and Maine R. R
Burlington, Cedar Rapids and

Northern Rwy
Central Vermont Rwy
Chicago nnd Northwestern Rwy ..
Ch{(‘a}l{go Burlington and Quincy

(‘olorndo and Southern Rwy
Colorado Midiand RWY
Cooperstown and Charlotte Valley

R.R
Crystal River R.R
Delawa ro Lackawanna and West-
ern R.1
Denver uud Rio Grande R. R

N Messen- v .
Cars. gers. Name of railroad.
....... 236 || Detroit and Mackinac Rwy ......
Elgin, Joliet and Eastern Rwy .
348 | El Pnso and Northeastern k. R. .
456 || Florida East Coast Rwy ........
...... 19 || Fort Worthand Denver City Rw
G608 [| Grand Trunk Rwy. System.
...... 7,379 |; Great Northern Rwy. Line .....
Gulf, Colorado and Sunta Fe Rw)
1,684 | 1,282 Houston and Texas Central R K.
...... 602 || Houston, East and West Texas
177 | 1,531 RWY ot iiiiiiiiieiiiieieenns
Illinois Central R. R.
3,892 | 2,809 Int(,rnutionul and Great North-
S N
...... 62 Jacksunvll)(, and St. Louis Rwy
Lake Erie and Western R.R .....
183 i| Linville River R.R...............
3,086 Il Maine Central R.R...............
1,034 §| Michigan Centrul R. R ...........
Mobille and Ohfo R.R............
...... 50 [| Monson R.R ........
...... 154 )| Montuna R.R ......oooiiinin..
- Montpelier and Wells River R.R.
242 I New York Central and Hudson
862 1 K718 . River R.R....ooooiiiiiiae.,

Cars, "Messen-

| gers.
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Statement of free transportation furnished by certain railrouds—Continued.

Messen- !

. | Qe1-
Nume of railroad. L Cars, | gers. ! Name of railroad; : Cars, Mg‘:::."
—  ————— . |._. - :I—._- .
Norfolk and Western Rwy ........ | 704 621 II Senboard Alr Line Rwy 01,690 ...,
Northern Pacific Rwy.............. 2,419 | G63 | Southern Rwy...... [ 809
Orcgon R. R.and Navigation Co .........; 714 || Southern Indinnu R 121 74
Oregon Short Line R.R ........... 434 ..., | Southern Pueitic Co .. 1,02
Pennsylvanin R, R.System........ 608 | ........ ‘ Texas and Pacifle R 2,344
Pennsylvania Linces, west of Pitts- il Texas Central R.R............ [....... 100
DU e aeemereiese e 522 pea.n.... | tnion Pacifie ®w 118
Pere Marquette R.R ...... .| 892 | 1,507 | United Verde and Pacific Rwy...|....... 26
Plant System.............. 4,225 825 || Vandalia Line ............... ...
Queen and Crescent Route. . 408 |..eo.. .. ' Virginin-Curolina Rwy. .
Rio Grande Southern R.R ............... 30 Wabash RR ... Lo .. ... , 6
Rio Grande Western Rwy. | o1l f........ | Washington and Columbia River
Rutland RR.R.................... e , 005 RWY . it 30 |........
St. Louis and San Francisco R. R..| 1,048 | 1,509 !| Washington County R.R........ 0ol 204
St. Lonis Sonthwestern Rwy ...... 1. . ... 633
San Antonio and Aransas Dass | ; Total ..., 29,616 | 68,940
RWY e eieieireeaeaenannaannanse]annnns 427 ||

BIOLOGICAL INQUIRIES.

The experiments which have been carried on for several years at
Lynnbaven, Va., to perfect a nethod by which oysters can be fattened
and improved in flavor and food value are meeting with encouraging
success. Means have been found to supply proper food in sufficient
quantity and in a systematic manner, and it is believed in another
season it can be demonstrated that ovsters can be fattened for market
by simple economical means. This will make the industry far more
profitable than the present method of allowing the oysters to grow
under natural conditions, which is always uncertain and often will not
give the hest results.

Successful results are hoped for from the experimental work carried
on in Florida in raising sponges from cuttings. It is desired to dis-
cover methods which will be available for the practical sponge-grower
and which will permit the cultivation of sponges systematically and
assure the grower of regular marketable crops.  As Florida can now
supply only about half the demand of this country, and as the natural
sponge-grounds are rapidly becoming depleted, the undertaking is
watched with interest by prominent dealers.

A systematic investigation of the carp in the Great Lakes, where
this species is very abundant, was undertaken on account of the dis-
favor in which it is held by many persons. Attention was given to
the food and feeding of the carp, its relation to other fishes, and its
food and market value. Tt is probable that the prejudice against this
fish comes from a misapprehension and may be removed with a fuller
knowledge of the facts. Much information on the subject has been
obtained, and the inquiries will be continued another season.

The supposed destruction of fish and apparatus by sea lions has
caused apprehension to the fishery ingerests of the Pacific coast, and in
some localities systematic efforts have been made to kill off the herds.
A diversity of opinion has existed as to the advisability of this course,
for while the fishermen claim that great damage was done, this was
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hardly substantiated by reliable data, and the extermingtion of the herds
met with opposition in many quarters. The Commission was finally
asked by the California authorities to make an investigation of the
food and feeding habits of the sca lions with a view to determining
the point at issue. This was accordingly undertaken by an agent of
this office, assisted by a representative from both the California board
of fish commissioners and the California Academy of Sciences, and
was carried on during July and August. Ag thorough an inquiry as
practicable was made, from which it appears that the sea lions did not
do much damage except at the mouth of the Columbia River, but
further study of some aspects of the case will be necessary before
a definite conclusion can be reached. ‘

At the request of oyster-growers of Tuckerton, N. J., a representa-
tive of the Commission was detailed to investigate the destruction of
oyster beds in that vicinity by drum-fish. These fish feed on the sced
oysters, which are the thin-shelled eastern forms, and cause cnormous
losses, many extensive beds being practically depleted. In one case,
where some 20,000 bushels of oysters had been planted, an examina-
tion showed that over 80 per cent had heen destroyed. Various expe-
dients have been tried or suggested without much success, and it would
seem that it will be necessary to use heavy-shelled oysters, which are
strong enough to resist the drum-fish, for seed, rather than the thin-
shelled ones. The former, however, at this particular locality do
not attain so satisfactory a growth. ‘

The biological survey of the Great Lakes has been continued, the
work still being confined to Lake Erie with headquarters at the station
of the Commission at Put-in Bay. Special attention was given to the
white-fish, wall-eyed pike, carp, and sturgeon.

The investigations of the fisheries of the Territory of Hawaii, called
for by act of Congress, were partially completed during the summer
of 1901, most of the islands being visited, the fishery methods and
laws studied, a statistical canvass made, and a large and interesting
collection of fishes obtained. A preliminary report was made to the
President in July, 1902, and by him submitted to Congress. As
stated elsewhere, the investigation of the deeper waters around the
islands is now being continued by means of the steamer Albatross.

Among other investigations may be mentioned the continuation of
the biological study of the quinnat salmon in California, a further
inquiry as to the results of introducing new specics into certain lakes
in Idaho and Utah, an inquiry into the geographical distribution of
trout and salmon in the waters of Maine, and biological investigations
of certain waters of New York and New Jersey.

The subject of the discases of fishes has received considerable atten-
tion, the time of one assistant being entirely devoted thercto. Mor-
tality from causes little understood in the Government hatcheries and
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private establishments has always been a source of embarrassment and
loss. These studies have been made at a number of places and under
various conditions, and it is hoped they will result in rendering it pos-
sible to stamp out disease, or, better still, prevent its appearance.

The laboratories at Woods Hole and Beaufort, which have been open
as usual during the season, have been utilized by a number of trained
investigators, who are attracted by the facilities offered for biological
research. The investigations carried on have direct bearing on the
various problems related to the fisheries and are exceedingly valuable
to the Cominission in the performance of its functions.

In the laboratory at Washington studies have been made of various
collections of fishes and of particular species, reports prepared, and
much work of & miscellaneous character accomplished.

STATISTICAL INQUIRIES.

The principal statistical canvass undertaken was that of the Middle
Atlantic States, and at the close of the fiscal year it was still in prog-
ress. Besides this, the lobster fishery and several inquiries relating to
minor or local fisheries were covered.

At Boston and Gloucester, during the calendar year 1901, there were
landed 151,165,191 pounds of fishery products, valued at $4,245,951.
These figures are somewhat less than in the preceding year, both in
quantity and value, both ports participating in the decrease.

An inquiry prosecuted in the State of Utah developed that a con-
siderable fishing industry, amounting to over 1,000,000 pounds and
nearly $50,000, is carried on in that State, the principal part of the
catch being taken from Utah Lake and consisting mainly of carp,
trout, and black bass. It is not possible to show the entire quantity
taken, for here, as in other interior waters, much of the fishing is by
sportsmen or for the personal use of the fishermen and is not reported.

In the scason of 1901 a canvass of the lobster fishery of the Atlantic
coast States was made, and interesting comparisons of the value of the
industry for the preceding ten years will be found on pp. 156-158. This
inquiry, which cavered the calendar year 1900, showed a total invest-
ment of $1,668,000 and that 4,348 persons were employed. While
lobster fishing is carried on to some extent from New York and New
Jersey, it is chiefly contined to the New England States, Maine having
far the largest interest, followed by Massachusetts. The total yield
was 15,767,700 pounds, having a first value of $1,390,500.

In the report of the Division of Statistics, on pp. 154155, will be
found notes on salmon fishing with hand apparatus in several localities
on the Pacific coast. This method of capture has achieved some com-
mercial importance during the last few years, besides being in vogue
.wit,h anglers. There are also given in the report the results of some
Inquiries respecting the trade in fur-seal skins in London.
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NEW STATIONS.

Work was begun on the biological station near Beaufort, N. C., the
latter part of July, 1901, and it is now practically completed and in
operation. It was desired to afford this establishment every facility
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for carrying on marine biological research, for which it is admirably
located, and its appointments and equipment, while plain, are substan-

tial and as complete as possible.
The main huilding is a 2-story frame structure 70 by 42 feet, with
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two wings cach 51% by L7% feet, and contains a laboratory, aquarium,
oftice, 12 Ledrooms, commodious halls, 2 bathrooms, and storerooms.
In front is a portico with a balcony, and around the sides is a veranda.
In the center of the large aquaria hall are two oval tanks, 12 by 8 feet
and 3 feet deop, constructed of white cedar and finished with cement.
Along the north wall, in front of cach window, are placed large aquaria
with tidal boxes between. The room also contains a tank-table and
saurian tank, three compartment hatching-tables, work-tables, and
sinks. Along the north and south walls of the laboratory are compart-
ments divided by partition shelves, each compartment being provided
with a table for microscopes. Four large tank-tables, two at either end
of the room, are arranged for the experimental work of the laboratory,
while two long tables in the center contain lockers and shelves for the
supplics. At cach end are sinks.  All other available space is used for
show-cases.

Sixty-five feet north of the main building is the mess-house, a 14-
story frame structure, 36 by 33 feet, containing a dining-room, three
bedrooms, kitchen, and bath. Near by is the power-house, 36 by 33
feet, in which are the boiler, pumps, dynamo, etc.  All these buildings
are lighted with clectricity and have slate roofs. There are also a
boat-house, fuel-shed, outbuildings, and a landing-pier 80 feet long.
Fresh water is obtained from an artesian well 200 feet deep and a
brick cistern with a capacity of 10,000 gallons.  Salt and fresh water
tanks are placed in towers on the wings of the main building, from
which the water is distributed by pipe lines as needed.

Under the authority of an act of Congress approved June 6, 1900,
correspondence was begun with a view to the selection of a site for a
fish-cultural station in West Virginia, and during the fall of 1900 and
the succeeding year a number of localities in different parts of the
State were examined by the Commissioner personally and by agents of
the Commission. A site about two-thirds of a mile from White Sul-
phur Springs, Greenbrier County, was finally decided upon as com-
bining the desired requisites for both trout and bass culture. Here
was found a spring flowing 1,800 gallons per minute, with a tempera-
ture of 53° in August. DBelow the spring several small runs, with
temperatures of 65° to 70°, can be utilized, which will augment the
supply by about 5,000 gallons per minute. Land was available where
buildings can be advantageously erected and well adapted to the con-
struction of ponds below the spring, and railroad facilities are good.
Accordingly a tract of 25 acres was purchased June 26, 1902, and the
preparation of plans was at once begun.

An item in the urgent deficiency bill approved February 14, 1902,
50 amended an item in the sundry civil bill approved March 3, 1901,
providing for the establishment of a fish-cultural station at Tupelo,
Miss., as to allow the purchase of land. The wording of the act
Jimited the location of the station to the town of Tupelo, and a site
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comprising 28 acres was selected on its southeast border, where it would
appear that a water supply can be obtained by artesian wells. Steps
have been taken to acquire the property.

An act of Congress approved February 4, 1901, provided for a
lobster hatchery on the Maine coast, and after an examination of dif-
ferent localities by the Commissioner and representatives of the Com-
mission conversant with the needs of such an establishment, McKown
Point, on the southwest side of Boothbay Harbor, was chosen. This
is about 34 miles by land and about a mile by water from the town of
Boothbay Harbor, Lincoln County, where there are daily boat con-
nections with Bath and other important towns. The site sclected has
an area of 9 acres. It is on a rocky point with deep water close to the
shore, thus insuring a good water supply by pumping even at low tide;
boat landings can be advantageously constructed, and the ground lies
well for a convenient arrangement of the hatchery and other buildings.
Moreover, Boothbay Harbor is an excellent center for obtaining egg
lobsters in quantities for artificial propagation, which is a matter of
importance.

STEAMER ALBATROSS.

The salmon investigations conducted with this vessel during the
summer of 1901 were carried on in southeast Alaska, and it was
intended to complete the survey begun in 1897.  Smallpox broke out
among the crew, compelling the return of the ship carlier than was
intended, but though an examination of all the new canneries in this
part of the Territory was interfered with, the stream and lake work
was practically completed. The vessel reached Seattle carly in Sep-
tember. A report covering the salmon investigation for 1900 and
1901 will soon be issued, which, taken in connection with that of 1897,
it is believed will give a comprehensive account of the commerciul
aspects of the salmon interests of Alaska.

During Scptember and October an examination was m: de alung the
coasts of Washington, Oregon, and California, looking to the move-
ments of salmon at sea and the results of the introduction of castern
lobsters and crabs. At the end of October the Albatross was in San
Francisco for the purpose of refitting and muking minor repairs pre-
paratory to her next duty. :

In continuation of the investigation of the Hawaiian fisheries, begun
in 1901 by direction of Congress, it was dccided to send the Albatross
to those islands to study the conditions in the surrounding waters.
An arrangement was made with Dr. David Starr Jordan to have gen-
eral supervision of the expedition, and Dr. Charles H. Gilbert was put
1in immediate charge of the scientific work. The investigation was to
embrace dredging and collecting in channels and on the banks about
the islands, and a thorough examination of the surroundings of Kauai,
the oldest of the group, of outlying reefs about the islands northwest
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of Kauai, and of the different fishing-banks. It is believed information
of both commercial and scientific importance will be gained. The vessel
sailed from San Francisco March 11, arriving at Honolulu March 24,
where the investigation was at once begun and is now in progress.

On October 26, 1901, by order of the Secretary of the Navy, Com-
mander Jefferson F. Moser, U. S. Navy, was detached from the com-
mand of the AZbatross and was succeeded by Commander Chauncey
Thomas, U.S. Navy. Commander Moser’s services with this Commis-
sion covered a period of over four years and were eflicient and valuable.
His detachment was viewed with regret.

STEAMER FISH HAWK.

On July 3, 1901, this vessel left Gloucester City, N. J., for Woods
Hole, Mass., where she was detailed for dufy in connection with the
laboratory until September, when she was sent to Baltimore to undergo
considerable repairs. It having been determined to use her in connec-
tion with the sponge investigations on the Florida coast, she sailed
from Baltimore October 8, 1901, arriving at Cedar Keys, where it was
decided to establish headquarters, on the 21st. The work outlined for
the vessel was to determine and plot the area of the different sponge-
grounds; to investigate the naturc of the bottom and depth of water
as affecting the growth, distribution, and abundance of marketable
sponges; and to cxamine Dbiologically certain areas, making as com-
plete collections of specimens as possible. A survey covering all the
sponge-grounds on the west coast of Florida, north of Tampa Bay,
was continued till January 29, 1902, during which lines of soundings
and dredgings, about 5 miles distant from each other, were made from
shoal water out to a depth of about10 fathoms. On completing this
work the vessel proceeded to Key West, Fla., and made a series of
dredgings for the purpose of determining the nature of the marine
fuuna in this region as bearing on the advisability of establishing a
biological station at Key West, and also to ascertain the condition of
the sponge-grounds in this region. During the season collections of
live fishes were made for the aquarium at the Charleston Exposition.
The results of these operations, though considerably retarded by bad
weather, are regarded as successful, and will be enlarged on when the
complete reports of the condition and resources of the Florida sponge-
grounds are published.

From March 17 to April 10 the #ish Jlawk was at Charleston, S, C.,
moored at the Exposition grounds, where she formed an attractive
feature of the exhibit of the Commission by illustrating the methods
of carrying on deep-sea investigations, with the appropriate apparatus.
After somo repairs at Baltimore the vessel proceeded to Gloucester
City, N. J., and ons April 29 the usual spring shad-hatching on the
Delaware was taken up and continued until the close of the fiscal year.

The fish-cultural work is referred to elsewhere.
F. C. 1002—2
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EXPOSITIONS.

At the close of the Pan-American Exposition at Buffulo, November
1, 1901, it was desired by those interested to have the Government
exhibits sent to the South Carolina Interstate and West Indian Expo-
sition, which was to open at Charleston, S. C., December 1. Con-
gress at that time had provided no funds for the purpose, but with
the approval of the President the heads of the Executive Departments
directed that such parts of their respective exhibits as might be desired
should be sent to Charleston for display there, provided that all the
expenses should be borne by the exposition authorities. Accordingly,
the Commission sent its entire exhibit directly from Buffalo to Charles-
ton, where it was installed in a building constructed for the purpose,
with an amount of space. equal to that in Buffalo, except that the
aquarium was much smaller.

By an act approved January 21, 1902, Congress appropriated $90,000
to defray the expense of the Government exhibit. At the close of the
exposition, on the 31st of May, 1902, the material was returned to
Washington.

The board of directors of the Pan-American Exposition awarded
commemorative diplomas to the Commission for its exhibits as follows:
The collective exhibit; the aquarium; the hatching and transporting
apparatus; fishing apparatus and accessories; scientific researches;
products of fisheries; sponges; collection of pearls and pearl-bearing
shells; reports and bulletins. The Interstate and West Indian Expo-
sition awarded a diploma and gold medal.

By an actapproved March 3, 1901, Congress appropriated $5,250,000
for the Louisiana Purchase Exposition to be held in St. Louis in 1903.
The act directed the appointment by the President of a national com-
mission and also that the Executive Departments and bureaus, includ-
ing this Commission, should take part. The Government exhibit, as
usual, is to be under the direct control of a board of management con-
sisting of a representative from cach establishment participating. M.
W. de C. Ravenel, who has represented the Commission at all the recent
expositions, was designated to act in a similar capacity at St. Louis.
The opening of the exposition has been deferred till 1904.

Invitations to participate in the below-mentioned expositions were
received, but could not be accepted in the absence of speceific authority
from Congress:

International Exposition of Hygicne, Maritime Security, and Fishing, Ostend,
August-September, 1901; organized under the auspices of the Communal
Administration.

International Exhibition of Fisheries, St. Petersburg, February-March, 1902;
organized by the Imperial Society of Fisheries and Fish-Culture.

International Fishery Exhibition, Vienna, September 6-21, 1902, on the occa-
sion of the eighth Austrian Fishery Conference.

Exposition of Hydro-biology, Fish-culture, and Fishing, Moscow, March, 1903;
organized by the Ichthyological Section of the Imperial Society of Accli-
matation of Russia.
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MISCELLANEOUS.

At Neosho, Mo., it was found advisable to obtain an addition of 3%
acres of land in order to control the water supply from Spring Branch
and to cxtend the pond system. This purchase was made by deed dated
June 6, 1901.

Two small tracts of land were also purchased at San Marcos in order
to straighten the boundary lines of the property and to obtain addi-
tional arca for new ponds with land and water rights adjacent to the
San Marcos River. These purchases were deeded October 2, 1901, and
March 27, 1902.

The increasing work involved in the collection and distribution of
adult fishes in the Mississippi River and its tributaries in connection
with the operations of the Manchester, Tows, Station has rendered the
use of a steamer specially constructed for the purpose very desiruble,
as by this means the work can be conducted more efficiently and
cconomically.  Accordingly, under duthority of an act of Congress
approved March 3, 1901, a contract was entered into with Kahlke
Brothers, of Rock Island, 111., to build a two-decked, stern-wheeled river
steamboat 16 feet long, 20 feet beam, with 3 fect depth of hold. On
the main deck are light galvanized-iron retaining-tanks, 4 fect by 24 feet
by 2 feet, for carrying fish, with pump, air-compressor, and necessary
machinery for a complete circulating apparatus; on the declk above are
the pilot-house and a deck-house containing four double bunks. The
hoat is propelled by a pair of lever engines, with a boiler 40 inches ip
diameterand 16 feet long. The vessel will be completed and ready for
use during the coming scason. .

Besides the usual repairs to the steamn launches and smaller vessels,
to keep them in good condition, the Shearwater and Senator huve been
thoroughly overhauled, the hulls of both being practically rebuilt, as
they were in bad condition and showed serious signs of decay.

CHANGES IN PERSONNEL.

On February 14, 1902,.Mr. W. de C. Ravenel, who had been assist-
ant in charge of the Division of Fish-culture since 1895, severed his
connection with the Commission to accept an administrative position
with the United States National Museum. Mr. Ravenel, entering the
service in 1884 as superintendent of the St. Jerome, Md., Station,
had risen through different grades, and his record has always been
distinguished for efficiency and business ability. He has taken a
Prominent part in the exposition work of the Commission, and has
been its representative on the Government Boards of Managers at all
the expositions held in this country, except at Cincinnati and Chicago.
At the latter exposition he was chief special agent.
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During the year there have been-added to the library 115 books and
185 pamphlets and unbound volumes. The bound report for 1900
has been issued together with the following pamphlets:

The Mollusca of Porto Rico, by W. H. Dall and C. T. Simpson. Bulletin for 1900,
vol. 1, pp. 351-524, plates 53 to 58.

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.

The Anomuran collections made by the Fish Hawk expedition to Porto Rico, by J. E.
Benedict. Bulletin for 1900, vol. 2, pp. 129-148, plates 3-6.

Stomatopoda of Porto Rico, by R. P. Bigelow. Bulletin for 1900, vol. 2, pp. 149-160.

Report on Porto Rican Isopoda, by H. I, Moore. Bulletin for 1900, vol. 2, pp. 161-
176, plates 7-11.

The Cirripedia collected near Porto Rico by the Fish Flawk expedition in 1898-99, by
M. A. Bigelow. Bulletin for 1900, vol. 2, pp. 177-180.

The Polycheetous Annelids of Porto Rico, by A. L. Treadwell. Bulletin for 1900,
vol. 2, pp. 181-210.

Descriptions of two new leeches from Porto Rico, by J. Percy Moore. Bulletin for
1800, vol. 2, p}). 211-222, plates 12-13.

The Nemerteans of Porto Rico, by W. R. Coe. Bulletin for 1900, vol. 2, pp. 223-229.

The Echinoderms of Porto Rico, by H. L. Clark. Bulletin for 1900, vol. 2, pp. 231-
263, plates 14-17.

The Alcyonaria of Porto Rico, by C. W. Hargitt and C. G. Rogers. Bulletin for 1900,
vol. 2, pp. 265-287, plates 1-1v. -

The stony corals of Porto Rican waters, by T. Wayland Vaughan. Bulletin for 1900,
vol. 2, pp. 289-320, plates 1-xxxviIr

Actinaria from the vicinity of Porto Rico, by J. E. Duerden. Bulletin for 1900, vol.
2, pp. 321-374, plates 1-x11.

The sponges collected in Porto Rico in 1899 by the U. 8. Fish Commission steamer

h Hawk, by H. V. Wilson. Bulletin for 1900, vol. 2, pp. 375411,

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. Townsend.
Report for 1900, pp. 387-562, plates 1-viL. .

The French sardine in(rustry, by H. M. Smith. Bulletin for 1901, pp. 1-26, plates 1-8.

Biological notes, No. 2, from the biological laboratory at Woods Hole. Bulletin for
1901, pp. 27-33. )

Description of a new oceanic fish found off southern New England, by Carl H. Eigen-
mann. Bulletin for 1901, pp. 35-36.

The egg and development of the conger eel, by Carl H. Figenmann. Bulletin for 1901,
pp. 3744,

Investigations into the history of the young squeteague, by Carl H. Eigenmann.
Bulletin for 1901, pp. 45-51.

A new igopod parasitic on the hermit crab, by Millet T. Thompson. Bulletin for
1901, pp. 53-56, plates 9-10.

The plants of western Lake Erie, with observations on their distribution, by A. J.
Pieters.  Bulletin for 1801, pp. 57-79, plates 11-20.

The Leptocephalus of the American eel and other American Leptocephali, by C. H.
Eigenmann and C. H. Kennedy. Bulletin for 1901, pp. 81-92.

Report of the Commissioner for the fiscal year ending June 30, 1901, by George M.
Bowers. Report for 1801, pp. 1-170. .

Publications of the United States Commission of Fish and Fisheries available for
distribution on December 1, 1901. Report for 1901, pp. 177-192.

Notes on the fishes and mollusks of Lake Chantauqua, N. Y., by B. W. Evermann
and E. L. Goldsborough. Report for 1901, pl). 169-175.

The Foraminifera of Porto Rico, by James M. Flint, medical director, U. 8. Navy.
Bulletin for 1900, vol. 2, pp. 413-416.

Desclrsi)ggion ofqa new species of blenny from Japan, by Hugh M. Smith. Bulletin for

, Pp. 93, 94.

List of speclpes known to occur in the Great Lakes or their connecting waters, by
Barton Warren Evermann. Bulletin for 1901, pp. 95, 96.

Notes on the tagging of four thousand adult cod at Woods Hole, Mass., by Hugh M.
Smith. Report for 1901, pp. 193-208.

Notes on the silversides of the genus Menidia of the east coast of the United States,
by W. C. Kendall. Report for 1901, pp. 241-267.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 21

Notes on the Scotch methods of smoking haddocks, by Hugh M. Smith. Report for
1901, pp. 269-271. ) )

Notes on t?)e fishes of Lake Ontario. An annotated list of the fishes known to occur
in Lake Champlain and its tributary waters. An annotated list of the fishes
known to occur in the St. Lawrence River. By B. W. Evermann and W. C. Ken-
dall. Report for 1901, pp. 209-240. . r 1

A report on fishes collecwt{) in Mexico and Central America, by B. W. Evermann
and B, L. Goldsborough. Bulletin for 1901, pp. 137-159. ,

The organic constituents of the scales of fish, by E. H. Green and R. W, Tower.
Bulletin for 1901, pp. 97-102. .

The reactions of copepods to various stimuli and the bearing of this on daily depth
migrations, by G. H. Parker. Bulletin for 1901, pp. 103-123.

The gas in the swim-bladder of fishes. Biliary (:alcu{; in the squeteague, by R. W.
Tower. Bulletin for 1901, pp. 126-135, plate 21.

Description of new species of shad (Alosa o}riensis), with notes on other food-fishes
of the Ohio River, by Barton Warren Evermann. Report for 1901, pp. 273-288.

There have been distributed during the year 1,815 bound and 19,210
pamphlet publications of the Commission.

The Museum of Comparative Zoology, Cambridge, Mass., has pub-
lished under the general title, “ Reports on the scientific results of the
expedition to the tropical Pacific, in charge of Alexander Agassiz, by
the U. 8. Fish Commission steamer Albatross, from August, 1899, to
March, 1900, Commander Jefferson F. Moser, U. S. N ., commanding”:

I. Preliminary report and list of stations, by Alexander Agassiz; with remarks
on deep-sea deposits, by Sir John Murray. (Vol. xxvi, No. 1.)

II. Some species of Partula from Tahiti: A study in variation; by Alfred Golds-
borough Mayer. (Vol. xxvi, No. 2.

IIT. Meduswe, by Alexander Agassiz and Alfred Goldeborough Mayer.  (Vol. xxvi,
No. 3.) .

APPROPRIATIONS.

The appropriations available for conducting the Commission during
the fiscal year 1902 were as follows:

Salaries.................._.. e e $234, 120
Miscellaneous expenses:

Administrationy. ... . .. 12, 500

Propagation of food-fishes. __..... . ... ... . . .. L. 175, 000

Inquiry regpecting food-fishes. ... ... ... . oo ol 22, 500

Btatistical inquiry . ... ..o ..ol L. 7,500

Maintenance of vessels.............. e, 35, 000
For improvement and enlargement of stations at—

Green Lake, Me. . oo. .o i oee e e eee e e e e 4, 000

Wo0ods Hole, MaBS. .« o neete et een e et e et e e e e e 2, 000
For purchose of additional land and improvements at—

BN MATCOS, TOX . - aeeeaaeeeeeeecaeaeeeacaaeeaaaamcaeeaaaanaeanan. 8, 000

Neosho, MO...ooveiieie e iieaannnn. P . 7,500
For the construction of a steamboat for use on the Mississippi River ..._.. 5, 000
For the establishment of a lobster hatchery on the coast of Mame ........ 10, 000
For the establishment of a fish-cultural station at Tupelo, Miss........... 20, 000

A report of the expenditure of these appropriations will be made to

Congress in accordance with law.
Grorcr M. Bowers,

Comanissioner.



REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By Jorn W. TircomB, Assistant in Charge.

PROPAGATION OF FOOD-FISHES.

The work of the division was under the direction of Mr. W. de C.
Ravenel until February 15, 1902, when he resigned to accept the
position of administrative assistant in the National Museum. The
vacancy was filled by the promotion of Mr. John W. Titcomb from
the superintendency of the St. Johnsbury, Vt., Station.

In addition to the usual work of the division, which consists of the
general direction of fish-cultural work, including the propagation and
distribution of fish from the various stations, Mr. Ravenel was repre-
sentative of the Commission at the Pan-American Exposition and also
at the Charleston Exposition, and continued the duties of representa-
tive after assuming his new position in the National Museum.

There has been no change in the policy of the Commission in respect
to the division of fish-culture, and the work is conducted on the same
general lines as in the past, the results exceeding those of any previous
year. The total number of fish and eggs distributed was 1,495,543,374,
or an increase of 321,709,912 over the output of the preceding year.
Of these 1,480,642,960 were for the development of the commercial
fisheries of the country, and 14,900,414 may be regarded as strictly
game fishes. The number of applications received during the year
was 3,814, an increase of 762 over the previous year, or 25 per cent.
This is in addition to the large number of fishes distributed and planted
by the Commission from the various stations, principally commercial
fishes. This increase in the output of the stations is attributable to
several causes, largely to the increased appropriation provided for by
Congress and also to the fact that the general conditions for collect-
ing eggs at most of the stations were unusually favorable during the
spawning seasons. The results reflect great credit upon the esprit de
corps of the superintendents and other employees in the field.

The following is a list, in systematic order, of the fishes propagated
and distributed by the Commission, with the scientific name and the
¢ommon name or names. The fishes artificially propagated are desig-
nated *; those simply collected and distributed are indicated thus §;
the introduced species are shown by §§; and the species propagated
as food for other fishes are represented by an exclamation mark.

22
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List of fishes propagated and distributed by the Ish Commission.

Silurides, Trr Car-Fisnes.
* § Ictalurus punctatus (Rafinesque). Spotted Cat; Blue Cat; Channel Cat.
* § Ameiurus nebulosus (Le Sueur). Horned Pout; Bullhead; Yellow Cat.
Catostomidee, Tir StCKERS AND BUFFALO-FISHES.
§ Ictiobus bubalus (Rafinesque). Small-mouthed Buffalo-fish.
Cyprinidee, Tre MINNows AND CARDS.
1§§ Cyprinus carpio Linnwus. Carp. (Cultivated varieties, German *Carp,
Leather Carp, Mirror Carp, etc.)
Clupeidee, TRE SEADS AND IIERRINGS.
* Alosa sapidissima (Wilson). Shad.
Salmonidee, Tne SaLmons, Trouts, WHITE-FISHES, ETC.
* Coregonus clupeiformis (Mitchill). White-fish.
* Argyrosomus artedi (Le Sueur). Lake Herring; Cisco.

¥ Oncorhynchus tschamwytscha (Walbaum). Quinnat Salinon; Chinook Salmon;
Tyee Salmon; King Salmon.

* Oncorhynchus kisutch (Walbaum). Silver Salmon ; Coho.
" * Oncorkynchus nerka (Walbaum). Blueback Salmon; Red-fish; Sockeye.

* Salmo gairdneri Richardson. Steelhead; 1ardhead; Salmon Tront.

* Salmo salar Linngeus.  Atlantic Salmon.

* Sahno sebago Girard. Tandlocked Salmon.

¥ Salmo lewisi Girard.  Yellowstone Lake Trout; Cut-throat Trout ; Black-spotted
Trout.

* Salmo pleuriticus Cope. Colorado River Trout; Black-spotted Trout.

¥ Salmo macdonaldi Jordan & Lvermann. Yellow-finned Trout.

* §§ Salmo trutia Linngeus.  Sea, Trout; Salmon Trout.

* 8§ Sulmo trutta levenensis (Walker). Loch Leven Trout.

* §§ Salmo fario Linnwus. European Brown Trout; Von Behr Trout.

* Cristivomer namaycush (Walbaum). TLake Trout; Mackinaw Trout; Longe;
Togue.

* Salvelinus fontinalis (Mitchill). Brook Trout; Speckled Trout.

* Salvelinus agassizii (Garman). Dublin Pond Trout.

* Salvelinus aurcolus Bean.  Golden Trout; Sunapeo Lake Trout.
Thymallidee, Tur GravriNas.

* Thymallus montanus Milner.  Montana Grayling.
Esocidee, Trr Pixus.
§ Esox luctus Linneeus.  Common Pike; Pickerel.
§ Lisox vermiculatus Le Sueur.  Little Pickerel; Grass Pike.
Centrarchide, Tir Basses, SUN-FIshEs, AND CRAPPIES.
* § Pomoxis annularis Rafinesque.  Crappie.
*§ Pomowis sparoides (Lacéptde). Strawberry Bass; Calico Bass,
* § Ambloplites rupestric (Rafinesque). Rock Bass; Red-eye; Goggle-eye.
* § Chienobrytius gulosus (Cnvier & Valenciennes). Warmouth; Goggle-eye.
§ Mieropterus dolomien Lacépéde. Small-mouthed Black Bass.
* § Micropterus salmoides (Lacépdde). Large-mouthed Black Bass; Straw Bass.
*§ Lepomis pallidus (Mitchill).  Bluegill.
Percidee, Tnr Prrcies.
* § Stizostedion vitrenm (Mitchill). Pike Perch; Wall-eyed Pike; Yellow Pike;
Blue Pike.
*§ Perca fluvescens (Mitchill).  Yellow Perch.
Gadidee, Tur Cobs.
* Gadus callarius Linngeus, Cod.
Pleuronectidee, Tiii FLouNDERS.
¥ Pseudoplewronecies americanus ( Walbaum),  Winter Flounder.
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INSPECTIONS.

During the month of November Mr. Ravenel visited Detroit and
Northville to confer with the superintendent of the Northville Station
and the State fish and game warden of Michigan, and to arrange for
the collection of lake-trout eggs in the Michigan waters of the Great
Lakes. Healso visited Put-in Bay Station, inspected the improvements
recently made, and found the station in very good condition. Various
recommendations were made for further improvements—first, for the
dredging out of the channel and a place for anchoring the penning
crates. The station very much needs a residence for the superintend-
ent. The only available house is over 2 miles from the hatchery.

In order to familiarize himself with the work of the various stations
over which he had recently assumed charge, Mr. Titcomh began a
series of inspections in March, and before the close of the year had
visited the following stations in the order named:

Wytheville, Va., Station. Gloucester, Mass., Station.

Erwin, Tenn., Station. Swanton, Vt., Substation.
Bullochville, Ga., Station. Nashua, N. H., Station.

Neosho, Mo., Station. Battery Station, Havre de Grace, Md.
San Marcos, Tex., Station. Steamer IFish Hawk, Delaware River.
Bryan Point, Md., Station. Cape Vincent, N. Y., Station.
Edenton, N. C., Station. St. Johnsbury, Vt., Station.

All of these stations were found to be in good condition, but each
one seemed to have more or less need for improvement in order to
keep the work up to its fullest capacity. At the Wytheville Station
the buildings and ponds were found to be in very good repair. An
ice-house is needed, as it is possible to collect at the station all the ice
necessary for fish-cultural work if storage room is provided for it.
The superintendent was instructed to introduce a power chopper for
preparing fish food. A bad feature about this station is the fact that
the spring is gradually failing in the amount of water flowing from it.

The Erwin Station is very attractive in appearance, and everything
being new was in good repair with a few exceptions. The superin-
tendent’s residence is small and cheaply constructed; it should be
enlarged and the chimney rebuilt. Arrangements were made for the
construction of five new ponds for the propagation of bass and other
pond fishes and for inclosing the station with a hog-proof wire fence.

The station at Bullochville, Ga., was found to be in first-class condi-
tion, both as to buildings and ponds. One of the main sources of water
supply is not on the station property. It would be a great improve-
ment to the station if an additional purchase of land could be made, to
include the source of water supply and straighten the boundary lines.

At Neosho the buildings had been recently repaired under a special
appropriation and the ponds were in course of construction and repair,
The station is very inadequately supplied with water, and an additional
supply can be obtained only at large expense.

The station at San Marcos, Tex.,and everything connected with its
conduct, was very satisfactory. The demands upon this station are
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increasing annually, owing to the opening up of new territory and the
remarkable results attained from the fishes already distributed. These
conditions make it desirable to acquire additional land for pond culture.

The shad stations at Bryan Point and Havre de Grace, Md., were
visited during the period of active operations, and everything was found
to be working most satisfactorily. The Fisk Zluwk, engaged in shad
work on the Delaware River, was also visited before the close of the
egg-collecting season. '

The shad station at Edenton has in conncction with it three marsh
ponds for the propagation of black bass and crappie, but it is ques-
tionable whether the station will ever be of value for other work than
the propagation of shad. It is a well-built and well-equipped station,
in fact, the most complete shad station of the Commission. It would be
cconomy, however, to have in connection with it & boathouse to shelter
the launches and other boats and to give additional storage room.

When the station at Gloucester, Mass., was visited everything was in
readiness for the lobster work. Arrangements were made for the con-
struction of a breakwater in which to keep the fish-cars for retaining
live cod and lobsters. The capacity of the station for fish-cultural
work should be increased by an addition to the hatchery.

At Swanton the work of collecting pike-perch eggs on Missisquoi
River was placed in charge of Supt. Livingston Stone, of Cape Vincent
Station, and arrangements made for its conduet during the scason.

At the Nashua Station the chief problem was the shortage of the
water supply during the summer season, and methods for increasing
the supply were fully discussed with the superintendent. In the
hatchery there had been an unusual mortality among the brook-trout
fry, undoubtedly duc to the lack of sufficient flow of water upon the
cggs during the period of incubation.

At the time the Cape Vincent Station was visited no fish-cultural
work was going on, the product of the station having been previously
distributed. This station is entirely dependent upon the collections
of eggs from other stations for its source of supply. The capacious
batchery building is capable of turning out a great many young fish
and is well supplied with the necessary apparatus and equlpment.
Al‘rangements were made for obtaining water from the 01.fy wox.'ks
upon a more economical basis. The beating apparatus at this station
is not satisfactory, owing to the inordinate amount of coal consumed
by it. A new and more economical heating plant should be installed.
Extensive repairs upon the wharf will soon be necessary.

The St. Johnsbury Station is still inadequately suppll.ed with water,
the special appropriation for necessary improvements belpg kept unim-
pired until satisfactory arrangements can be made for its economical
expenditure. ;

The traveling expenses incurred were much less than t_he saving at.one
station, resulting from the changes made as a result of the inspection.
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METHODS OF FISH-CULTURE.

Few improvements in the methods of fish-culture can be recorded
for the year. The most notable one may be the method of taking
salmon eggs at the Baird, Cal., Station and substations, whereby from
10 to 15 per cent more eggs are obtainable from the same number of
fish than heretofore. This is accomplished by cutting the salmon
open after the usual stripping and washing the bloody eggs thus
obtained in a normal salt solution before fertilizing them, as explained
in detail under the summarized report of Baird Station. Thisimproved
method will be adopted at the other sulmon stations the coming year.

At Put-in Bay, Ohio, Superintendent Downing has devised a new
hatching-jar along the same general lines as the Stranahan jar, except
that it is of a different shape and of greater capacity. It has been
adopted for Put-in Bay Station.

In pond culture, by which is meant the propagation of the basses
and other fishes, the eggs of which are handled and hatched in ponds
by the natural process, little definite progress has been made. The gen-
cral fecling among fish-culturists in charge of pond stations is that the
ponds for the propagation of bass and other fish should be made much
larger than at present—in fact, as large as possible and still have them
entirely under control so that the fish can be removed as wanted.

The following stations and auxiliary stations were operated during
the year, and the work at each is reviewed in detail in the abstracts of
the reports from the various superintendents:

Green Lake, Maine. Detroit, Michigan.

Craig Brook, Maine. Alpena, Michigan.

Grand Lake Stream, Maine. Sault Ste. Marte, Michigan.
St. Johnsbury, Vermont. Duluth, Minnesota.
Nashua, New Hampshire. Quincy, Illinois.

Woods Hole, Massachusetts. Manchester, Iowa.
Gloucester, Masgachusetts. Bellevue, Iowa.

Cape Vincent, New York. San Marcos, Texas.
Swanton, Vermont. Neosho, Missouri.

Steamer Fish Tlawk (Delaware River). Leadyville, Colorado.
Battery Station, Maryland. Spearfish, South Dakota.
Bryan Point, Maryland. Bozeman, Montana.

Fish Lakes, Washington, D. C. Baird, California.

Central Station, Waghington, D. C. Battle Creek, California.
Wytheville, Virginia. Mill Creek, California.
Edenton, North Carolina. Rogue River, Oregon.
Iirwin, Tennessee. Clackamas, Oregon.

Cold Springs, Georgia. Little White Salinon River, Washington.
Put-in Bay, Ohio. Baker Lake, Washington.
Northville, Michigan. .

GREEN LAKE Station, Maive (E. E. RACE, SUPERINTENDENT).

The work at the Green Lake Station has been confined entirely to
the propagation of the brook trout and landlocked salmon. During
the summer months, in addition to the usual fish-cultural work, inves-
tigations were made with the view to establishing new ficld stations for
the collection of eggs, and as a result operations were inaugurated at
Alligator Lake, in Hancock County, and Sourdnahunk Lake, in Piscata-
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quis County. The field stations operated in previous yecars at Green
Lake, Pattens Pond, and Branch Pond were also reopened and operated.

At Alligator Lake a log camp was constructed for the shelter of the
fishermen, and a temporary hatchery for eying eggs was erected and
equipped with the necessary apparatus for conducting operations. At
this point it was thought that brook trout could be captured on the bars
and landlocked salmon at the outlet of the lake, but although the
water and weather were both favorable, and the station in the hands
of experienced fishermen, no salmon and only 52 brook trout were
captured. From the trout 21,000 eggs were obtained, 7,000 of them
being transported direct to Green Lake Station within 24 hours after
being taken from the fish. The remaining 14,000 were laid down in
the temporary hatchery to he eyed, but after holding them from 15 to
20 days in a temperature of 38° F., it was found that the expense of
developing them at the point of collection would be very large; they
were therefore transferred to Green Lake Station before the eye-spots
appeared, but all died en route.

Sourdnahunk Lake is 55 miles northwest of Patten, in an unbroken
wilderness, and is probably at the highest clevation of any lake of
equal size in the State. It is 4 miles long by 1} miles wide, and is
the breeding-ground for nearly the entire west branch of the Penob-
scot River. No fish arc found in the lake except brook trout and
shiners. The adult trout averaged a trifie less than a pound in weight,
the largest weighing 2 pounds. Owing to the expense of transporting
suitable material from Patten, nets were used for the leads of the traps
and sides of the confining pens, but these were destroyed by a moose
swimmning around in the lake about the time the fishing season hegan.
Temporary pens were built of poles and the fish were captured by
means of scines, All the fish that could be safely held in these pens
were caught before any of them had commenced working on the
spawning-grounds, as many as 800 being taken at one haul of the
seine. The total number recorded as captured was 4,275 males and
5,725 females; 4,047 females were stripped and yiclded 1,470,000 eggs.
As the lake froze over two weeks earlier than was expected, the rest
of the females were liberated by cutting holes through the ice and
removing the stakes in the pens. The eggs were eyg@ in troughs set
up in a small tent, the troughs being not more than 6 inches nbove- the
ground; but notwithstanding the fact that two fires were lﬂ(ept, night
and day, the water temperature dropped to the freezing-point sev.eml
times, and 190,000 were lost by freezing to the bottoms of the hatching-
troughs.  On February 19 the eggs were packed out, but on account
of the decp snow between Sourdnahunk Lake and Patten they were
on the road three days, and 10,250 died en route. Of the 1,280,000
which reached Patten in good condition, 320,000 were shipped to the
Maine Fish Commission and 50,000 to the Parmachenee Club, Camp
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Cavibou, Maine. The others were transferred to Green Lake to be
hatched, and the losses on the eggs and fry were very small.

Operations at Green Lake for collecting landlocked-salmon and
brook-trout eggs were inaugurated as in previous years, but owing to
the fact that the water in the lake was 14 inches lower than during
any fishing scason in the past seven years no fish were captured in the
trap at Great Brook near the spawning-house, it being impossible for
them to get over the bars at the mnouth of the brook. This is the first
season since the establishment of the hatchery that the fish were
unable to ascend Great Brook during the spawning season. A large
pound net was operated on what is known as the middle ground,
between the hatchery wharf and the outlet of the lake, but owing to
unprecedentedly low water no fish were captured in it. A pound net
set southeast of the bar at Great Brook in 10 feet of water captured
2 brook trout and 164 salmon, half of cach species being females.
From these fish 2,000 trout and 194,000 salmon eggs were taken. The
female salmon caught late in the season were all small, and averaged
a trifle over 2,365 eggs to the fish. Some eggs were from immature
salmon, apparently 4 or 5 years old, and, as a result, 25,000 died
within a few days after being laid down in the troughs.

At Patten Pond, owing to the low water, only 56 brook trout and 2
male salmon were captured. The trout yielded 35,000 eggs, which
were transferred to Green Lake Station in good condition.

In September the collecting station at Branch Pond (Winkempaugh
Brook) was repaired and put in shape for the season’s work. 'The
water at this point was higher and general conditions more favorable
for the capturc of fish than at any of the other field stations. How-
ever, the lake froze over ten days carlier than the previous year, which
prevented the capture of the usual number of salmon.  On October 14
the only rain of any importance during the fishing season raised the
water in the brook from 8 to 10 inches, and as a result 110 brook trout
(25 males and 85 females) and 35 salmon (22 males and 13 females)
were captured. The total take of fish at this point for the season was
142 trout and 50 salmon. Owing to the scarcity of male brook trout,
16 were captured at Harriman’s Pond and transferred to this station,
but after using all the male fish available there were still 25 large
females unstripped, and as it was impossible to obtain milt for fertiliz-
ing their eggs, they were liberated. The total collections at Branch
Pond amounted to 56,000 salmon eggs and 85,000 brook-trout eggs.

The landlocked-salmon eggs sccured at all points numbered 250,000,
and 45,000 of these were shipped to applicants in Massachusetts, Ver-
- mont, New York, Utah, and Colorado. The remainder were hatched
for rearing and distribution as yearlings in the fall. The stock set
aside for this purpose was materially increased during the spring by
the transfer of 100,000 young salmon from the Craig Brook Station,
the loss on these in transit between the stations amounting to 1,551.
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In addition to the 1,613,000 brook-trout eggs collected at the field
stations, 200,000 were purchased from George F. Lane, Silver Lake,
Mass. These reached the station in excellent condition, only 1,370
having died en route, and the resulting fry were strong and active, the
total losses on eggs and fry not exceeding 4 per cent. All but 15,000
of this stock, which are being held for brood fish, were distributed in
May and June with the fry derived from the collecting stations, the
total output aggregating 1,081,388, This work was all done by the
regular employces of the station, and was completed by June 20.

The following shows the ﬁeld stations operated in connection with
Green Lake Station, and the number of fish and eg'(rq obtained at each:

Stations. l Species.

| ‘\[ules ll«.mulew ; Total. I:tpgébggr

Branch Pond................ l Brook trout ............... ... ... | 41 | 10t | 142 l 85, 000
Do oo Lundlocked snlmon ; 28 2 50 i 56,000
Patten’s I’ond. ..of Brook trout......... .. . 29 ¢ 27 35,000
Do........... ...| Landlocked salmon. .. .. 2 e 2 R
Sourdnahunk Lak ...|] Brook trout........... | 4,276 0 5,725 | 10,000 | 1,470, 000
Alligator Lake ..............1... . (00 S . 20 32 r)z 21,000
Green Lakc ................ Aol .. 1 1 2,000

...................... Landlocked salmon.. 2

Brook trout

s-:l 16, 194, 000
%

At the closc of the year the stock of fish on hand consisted of 264,088
landlocked salmon fry and 129,514 brook-trout fry.

A special appropriation for general repairs and improvements hav-
ing heen provided, the western wing of the dam at Rocky Pond, 53
feet long, was removed and replaced by a new wing 189 feet long, and
surmounted with 4-foot flush boards. Two hundr cd and fifty fect of
the main supply flume was replaced and 5,000 feet of it repaired.
For the purpose of housing the steamer Senator and other boats during
the winter, a boat-house 57 fect long by 22 feet wide, with a roller rail-
way 384 feet long leading to it, was constructed near the station wharf.
The hull of the steamer Senator was replanked, calked, and otherwise
repaired. Sixteen hatching-troughs were constructed for increasing
propagation facilities in the hatchery; the bridges between the hatchery
and Rocky Pond were repaired, and much work was done in grading
around the north and south reservoirs, hatchery buildings, and rearing-
ponds. The coal shed at the outlet of Green Lake, together with 7
or 8 tons of soft coal, was burned on October 17, it prosumably having
been struck by lightning.

Cral¢ Brook StaTioN, MaiNg (C. G. ATKINS, SUPERINTENDENT).

The work at the Craig Brook Station and its two auxiliaries, Matta-
gamon and Grand Lake Stream, has been applied to the propagation
of the Atlantic salmon, landlocked salmon, quinnat salmon, steelhead
trout, brook trout, rainbow trout, Scotch sea trout, and gruyling. .

The work at the Mattagamon auxiliary was wholly tentative, aiming
at the capture of wild Atlantic salmon near their natural spawning-
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beds for the collection of spawn, as a substitute for the present system
of obtaining spawn from salmon purchased from fishermen about the
mouth of the river and impounded during the summer in a stream
near Craig Brook. At the beginning of the year a weir of novel form
was in operation and an inclosure ready to capture all salmon secking
to ascend the East Branch, but on account of the very low water the
salmon failed almost wholly to surmount the dams in its lower course,
and scarcely any reached the East Branch. In consequence of their
failure the station was abandoned in August.

At the beginning of the year the stock of Atlantic salmon consisted
of 238 adults in the Dead Brook inclosure, 800,295 fry, and 411 fish 2
years old. Of the 2-year-old fish 16 were distributed in August, and
the remainder were carried through the year with a loss of 19. The
fry wore reared to fingerlings, and as a result 282,400 were distributed
in October and 351 kept to the end of the year. TFrom the 238 adult
salmon 832,300 cggs were obtained, of which 315,000 were distributed
in the winter and 397,499 hatched in March and April.  Of the fry
thus obtained 48,715 were liberated in June, and 326,186 remained on
hand at the close of the year in course of rearing. Preparations have
been made for cnlarging the Atlantic salmon operations the coming
year by the collection in May and June of 614 adult sulmon, of which
589 remained alive at the close of the year.

The stock of landlocked salmon on hand at the opening of the year
consisted of + broods, of which 24,229 were fry and 1,706 were from
1 to 3 years old. The fry were all fed until November, when
20,758 of them were distributed. Of the balance 2,407 remained on
hand at the end of the year. At the Grand Lake Stream auxiliary
79,312 landlocked-salmon fry were on hand at the beginning of the
year. These were a part of those reserved for the preservation of the
species in the waters where the eggs were collected, und 53,825 were
reared and liberated in Grand Lake Stream and vicinity in October,
During October and November the run of wild salmon from Grand
Lake down into the stream for spawning purposes was unusually heavy,
and the weir intercepted 3,210, of which 1,464 were males and 1,746
females. The eggs obtained from the latter amounted to 1,448,274,
the largest number collected at this point since 1554. Of these, 225,000
eggs were distributed, and there were hatched from those retained at
Grand Lake Stream 505,513 fry and at Craig Brook 282,482, Of the
fry at Grand Lake Stream 429,785 were liberated in the lake and stream
in June and the remainder, 68,949, were held for feeding.  From Craig
Brook 100,000 of the fry were transferred to the Green Lake Station
in May, 90,000 were distributed in June, and on June 30 therc were
67,546 on hand.

Of the 9,137 fingerling brook trout on hand at the beginning of the
year 1,243 wore distributed as yearlings. From the few adult brook
trout on hand 8,500 eggs were collected, and the fry from these eggs,
amounting to 5,475, were distributed in local waters.
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Forty-one quinnat salmon hatched in 1897 are kept in a deep pond
for experimental purposes.

Of steelhead trout several old broods have been kept for experiment,
and two of the broods, numbering 1,019, are still retained. One brood
afforded 8,500 eggs. From these and from a lot received from Rogue
River there were hatched 33,994 fry. These suffered from an obscure
disease, and only 12,046 were left for distribution.

In October there were distributed 3,350 rainbow trout hatched in
1901 and 1,056 hatched in 1900, leaving only u lot of 33 fish hatched
in 1899.

The Scotch sea trout, like other species, has deteriorated under
domestication, the vitality of the eggs and fry growing constantly less.
In October 6,937 ycarlings were distributed, and in November 68,950
eggs were taken from the brood stock. Of these 10,000 were distrib-
uted in the cgg stage; the remainder were hatched, and as a result
7,694 fry were distributed in June. The adult stock on hand is 459.
The results from the introduction of this species are not encouraging,
and their propagation will be discontinued.

From 100,000 grayling eggs shipped from Montana in May, 86,615
fry were hatched, and 86,333 fry were distributed in locul waters. An
attempt was made to feed the balance, but about June 3 a sudden and
heavy mortality attacked them, and by the end of the month only
1,775 remained. This remnant has, as observed at other stations,
grown very rapidly.

The fish food consisted of hogs plucks, purchased at an abattoir near
Boston. The total consumption was 5,346 plucks, weighing 23,790
pounds and costing $310.04, including transportation.

From the entire stock of fry of all species in the spring of 1901
84.4 per cent were reared to fingerlings and distributed in October
and November. The Atluntic salmon did a trifie better than this, and
the landlocked salmon best of all, 94,4 per cent having been reared to
the fingerling stage. The aggregate production of the station for the
year, including auxiliary stations, is as follows: Eggs collected,
2,516,524; cgys distributed, 550,000; fish hatched, 1,821,490; fish dis-
tributed, 1,099,929.

The stock on hand at the close of the year was as follows:

Culendar year in which fish were hatched.

Kind ¢ 1898 or | Wild fish
| 1902, 1901. 1900. 1899, earlicr. |inclosed.
Atlantic Salmon..coveereasenneesmmesees ‘?Eg. %48(;

Landlocked 8almOn. ..cceeereenererensees
DO ceviiiainanns -.{ 008,949
QUINNAtSAIMION . coeuarneoenrramemssarnensfrorerers? -
Steclhead trout... ] A : et
Rainbow trout. ... STttt

BCOLCh BEM trOUb e . cveeraesnnoneomenemnsforoosmiogs
GIAYHNE «cvvevenenrereronemsennesassecess 1,776
T D R et : 464, 456 § 2,317

a At Craig Brook. bAt Grand Lake Stream,
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St. JOHNSBURY STATION, VERMONT.

Mr. John W. Titcomb, the superintendent of this station, having
been appointed in charge of the Division of Fish-culture of the U. S.
Fish Commission, at Washington, D. C., he was succeeded on February
15 by Mr. E. N. Carter.

During the summer preparations were made for the collection of
brook-trout eggs in the waters controlled by the Laurentian Club in
Canada, in Lake Mitchell at Sharon, Vt.; Darlings Pond, Groton,
Vt., and Noyes Lake, Chittenden, Vt. At Darlings Pond, where the
run of fish has heretofore been very large, the opposite conditions pre-
vailed. The collecting season was unusually dry throughout New
England and also in the Province of Quebec; where, in the Lauren-
tian Mountains, the lumbermen reported the water in the streams as
lower than it had been since 1847. Owing to the excessive drought
the trout did not run as early as usual, and in many instances the cggs
were inferior in quality. In the Province of Quebec 6,000 trout were
handled in one stream, but the ovaries of the females seemed diseased
and the few eggs secured were of inferior quality. In the Laurentian
Mountains most of the fish spawned around the shores of the lakes late
in" the season after the ice had formed on the surface, and there were
very few places where the fish ascended the streams to spawn.

At Lake Mitchell the first eggs were secured October 9 and the last
on November 16. Of the 324,129 collected, 150,300 were shipped on
assignments and the remaining 173,829 were transferred to the St.
Johnsbury Station to be hatched.

At Darlings Pond the spawning season extended from September
30 to November 11, and resulted in the collection of 156,000 eggs,
15,000 of which were shipped on assignments. The remainder were
hatched at St. Johnsbury.

From Noyes Lake 53,930 eyed eggs were secured, and after shipping
25,000 to fill assignments, the remaining 28,930 were transferred to
St. Johnsbury and hatched, producing 22,661 fry. The work at this
point began late in the season—October 18—and lasted only five days.

In addition to the eggs securcd at the different field stations 250,000
domesticated-trout eggs were purchased of commercial fish-culturists;
a consignment of 40,000 was rcceived from Carolina, R. I., in
exchange for 85,000 wild-trout eggs, and 39,500 were obtained by the
same method from East Frectown, Mass. An assignment of 8,000
domesticated-trout eggs was donated by Mr. L. B. Handy, of South
Warcham, Mass., to be used for experimental purposes. All of these
eggs were hatched at the St. Johnsbury Station, and the fry were dis-
tributed with those derived from the field station in May and June,
only 5,802 being retained for rearing.

While the results from the domesticated-trout eggs do not compare
favorably with those from the eggs of the wild brook trout, very good
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results obtain by stipulating that the domesticated eggs must be the
product of fish at least 24 years old.

The rainbow trout on hand began spawning early in April and eggs
were obtained from them at intervals to the end of the month. Only
17,845 were secured, and these were very inferior in quality. The fry
were retained for rearing. The propagation of the rainbow trout at
the St. Johnsbury Station has never been very successful, owing to the
extremely cold water. A shipment of 50,000 eggs was also received
from the Manchester Station, but they proved to be very poor and
only a few fry were hatched from them.

During the winter and spring 200,000 lake-trout eggs were received
from Dualuth, Minn; 25,000 landlocked-salmon eggs from East Orland,
Me.; 50,000 grayling eggs from Bozeman, Mont., and 50,000 steel-
head-trout eggs from the station at Rogue River, Oregon. These
hatched with good results, and all of the fry were distributed, with
the exception of the landlocked salmon and a few of the grayling,
which were retained for rearing.

The results of the fish-cultural work at St. Johnsbury for the past
five years have proved extremely satisfactory, as demonstrated by
the large catches of lake trout from Big Averill Pond, Averill, Vt.,
which never contained any of that species until they were introduced
by the Commission in 1897. From Little Averill Pond, Averill, Vt.,
in which salmon never existed until introduced from the St. Johns-
bury Station, large quantities of salmon have been taken. From Cas-
pian Lake, at Greensboro, Vt., it is estimated that 6 tons of fish were
taken with hook and line between May 1 and September 1, 1901, and
a proportionate amount for the months of May and June, 1902. Ever
since the establishment of the St. Johnsbury Station this lake has
been annually stocked with lake trout, landlocked salmon, and brook
trout. The species mostly caught are the lake trout and landlocked
salmon, speckled trout not having produced very satisfuctory results.
The introduction of the steelhead trout in Vermont waters has also
been very successful.

The introduction of the lake trout in Big Averill Pond afforded an
opportunity of ascertaining the actual growth of the fish from the fry
stage. The plant of 1897 afforded good fishing for anglers during the
season of 1901, the largest fish taken that ycar weighing 34 pounds.
The next in size weighed 24 pounds, the next 13 pounds, and the
smallest specimens ranged from 9 to 10 inches in length. Many fish
of the sizes mentioned were taken, and there was very little variation
from the weights given above, indicating that the fry planted in 1897
had attained in 1901 a weight of 84 pounds, and that the other sizes
were the results of plants in the succeeding ycars, those from 9 to 10

inches long being u year and a half old from the time the cggs were
taken.

F, C. 1902—=38



34 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

During May and June, 1902, the anglers reported an average of
about 200 pounds a day from this lake, and the largest fish, which
undoubtedly resulted from the plant in 1897, weighed 5% pounds.

The stock on hand at the close of the ycar is shown by the following
table:

Calendar yeur in which fish were hatched.
Species. , — o T T T T
1902, i 1901. 1900, ’ 1809. 1808, | Jo97or

Stecthead trout.. ... ..ot t 20,500 !
Rainbow trout ........cooveiiiiiiirinnnnn b, 734
Hybrid of brook and lake trout..........L..o..o. ..
Grayling «ovoveveeniiiirireiiiiiaiits : 1, 000
BrookKtrout ..ccoeoinniineniiinnnnecnnes ! 5,802 1..
Landlocked salmomn. ..o seeeeneeaeannnn. Io17,786 !

TOAL e eeeeereeenaas . 50,822 oo T |

Nasnva Stariox, New Hampsuire (W. F. HunBarp, SUPERINTENDENT).

Besides the brood stock of fish on hand at the beginning of the year,
there were 63,810 hrook-trout fry which were reared to yearlings
before being distributed, the product of the snme amounting to 62,500
yearlings. Therc were also on hand at this time 46,100 landlocked-
salmon fry hatched from cggs belonging to the New Hampshire Fish
Commission on shares. The product of these fish amounted to 22,400
yearlings, onc-half of which were turncd over to the New Hampshire
Commission and the balance distributed in the usual manner.

During the summer a disecase known as pop-cyc attacked the 55
adult rainbow trout retained as a brood stock. The eyes protruded
from the head, and little bubbles, some of them as large as peas,
appeared on the gill-covers, fins, and other parts of the body. When
the discase made its appearance the fish were being held in one of the
rearing-ponds 100 by 8 feet.in dimensions and with plank sides and
bottom. In order to cure the affection, the fish were transferred to a
larger pond, 150 by 100 feet in area, with natural earth embank-
ments, and as a consequence only two of them died. When removed
from this pond, in November, they were found to be in good condition
and produced eggs during the following spawning season.

In the course of the summer the superintendent visited various
places in the State with the view to finding suitable locations for field
stations, and as a result a station for the collection of brook-trout eggs
was, in September, established at the Balsams, 12 miles east of Cole-
brook, the nearest railroad station. Another station was established
at Lake Sunapee for the collection of eggs of the brook trout, golden
trout, and landlocked salmon.

At the Balsams the fish were caught by means of a trap, in a brock
tributary to the pond, and held in pens. The eggs werc transferred
daily by wagon 12 miles to the State hatchery at Colebrook, where
they were eyed, and in December shipped to the Nashua Station.
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At Lake Sunapee the brook trout were captured in traps and also,
along with the landlocked salmon and golden trout, in fine-mcshed
gill nets. The eggs at Lake Sunapee were placed in ha,tchmg-troughs
at the lake, where they were kept for four or five days, or until enough
had been collected to warrant making a shipment, when they were placed
in 2-quart glass preserve jars, filled three-fourths full of eggs and
brimful of water. The jars were then sealed and packed in a box
with hay and ice, and in this condition were shipped to Nashua.- The
eggs were about eight hours in the jars in transit and the jars were not
opencd during that period, but all eggs shipped in this manner were
received at Nashua in good condition and with very small loss.

The brook trout at the station began spawning October 24 and con-
tinued until the middle of January, when 1,959 females, nearly all of
which were 24 years old, had been stripped and 1,009,470 eggs
secured, or an average of about512 per fish. The eggs began hatch-
ing early in February, the period of incubation being 104 days.

There was an unusual mortality among the brook-trout fry about
the time they began to feed, and the cause of this mortality is attrib-
uted to the fact that the station was inadequately supplied with water
during the early stages of incubation. In order to determine whether
the same mortality would occur among fry hatched under favorable
conditions, but reared at the Nashua Station, 100,000 brook-trout fry
were transferred from the St. Johnsbury Station to Nashua and were
successfully reared.

The following table shows the number of eggs and fry received at
the station during the year:

|
Species. :

) Source of supply. Eggs.
i
Brook tront........eun.....l ! Taken at station...eeeee e asiiinneninaiiennnnn.. 1,009, 470
Do.......... Tuken at Leke Sunapee. .. ...oooouiiiiieennaen... 70, 500
Do.ocoveeinaa.... Taken at the Balsams .. 176, 720
Golden tront......... Taken at Lake Sunapee 128, 800
Landlocked snlmon . s Aol 23,000 |.
Do........lll . Cruig Brook Station .. 10, 000
Rainbow trout............... Taken at station...... 25, 500
Lake trout................... Duluth Station ..o ool 200, 000
Brook trout

1,638,990

100, 000

i

The distributions of fish from the station were all mado by the
regular station force, and the following table shows the number of
fish and eggs shipped from the station during the year:

. |

Species. Egex Fry. | Yearlings. Tg:%e,’g;‘_m
470, 000 62, 500 204

70, 600 16 [-evvenncenn.

3000 i el

160,000 f..oveeniiniiinananannnn.
............ 11,200 4
........................ 8
708, 000 73,716 376
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The stock of fish on hand at the close of the year is shown by the
following table:. )

Calendar year in which fish were hatched.

Species. N
1902. ’ 1901 1900. | 1899, 1808.
Brooktrout....cooviieiiiriioiiiiiiiiiaiiararacanans 131,087
Steelhead trout...........oooii el
Rainbow trout.. .- 5,706 1....
Lake trout. . ... cenen it 23,510 |....
Landlockedsalmon ...............ccciiiiiiiiaa... 21,636 |....
Arayling .. . et
AUreolus oo 7,051
Hybrids ..o et 1,989

TORL - eveeneieeeeeaeeieeaeaeaaaaaannns 190,978 |

Woobns HoLe StartioN, Mass. (E. F. LockE, SUPERINTENDENT).

The collection of brood cod off Nantucket Shoals was commenced by
the schooner Grampus on October 2 and closed on November 3,
when 3,179 had been captured and conveyed alive to Woods Hole Sta-
tion. These fish varied in weight from 8 to 10 pounds, tho average
being between 6 and 7 pounds, and from them 118,745,000 eggs were
taken, which were all of good quality, with the exception of a few of
the last lots secured. Of the brood. fish 2,106 were released alive,
the remainder dying from natural causes. Some of the smaller fish
were barren and yielded no eggs.

On November 29 the Phalarvpe reached Plymouth, Mass., and the
auxiliary station at that point was opened on December 2. The first
eggs were taken on December 3, and collections were obtained up to
February 28, when 125,559,000 had been secured. Of these 88,621,000
were shipped to the Gloucester Station and the remainder, 86,938,000,
to Woods Hole.

The total number of cod cggs received at Woods Hole amounted to
205,683,000, from which 128,810,000 fry were hatched and planted.

During the month of January arrangements were made for the col-
lection of flat-fish eggs, and on February 5 the boats, nets, and other
équipment were sent to Waquoit Bay, but owing to the ice in the
bay it was impossible to set the nets until February 15, and it was
only done then by breaking up quantities of ice. Nots were also set
in the harbor near the station, and from these two fields 553 females
were secured, of which 105 died and 123 failed to deposit eggs. The
product of the egg-bearing fish amounted to 194,059,000 eggs, of which
144,800,000 were secured from the fish taken at Waquoit Bay. The
average yield of eggs this season was larger than that of last year,
the average from the fish captured at Woods Hole being 808,000 per
fish and from those taken at Waquoit Bay 548,000 per fish.

About the middle of April arrangements were made for collecting
egg-bearing lobsters at Scituate, Mass., and from the fishermen at
Buzzards Bay and Vineyard Sound. At Plymouth only a few men
were fishing and this territory was abandoned. Later in the season a
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man was employed at Noank, Conn., to collect egg-bearing lobsters
from the fishermen there and at Stonington. The work here.tofore
done at Newport was discontinued because the commissioners of 1.nland
fisheries for the Statec of Rhode Island were engaged in collecting at
that point, and arrangements were made to receive such eggs as the
State commission did not have use for. The receipts from these
sources were less than one-fourth of the number received last year,
but the receipts from Buzzards Bay and Vineyard Sound showed a
slight increase over the collections of the previous year, and the col-
lections from Connecticut waters showed a gain of over 900 per cent.
The total number of eggs received during the season was 20,480,000,
a slight increase over the previous year. Of these 5,176,000 were
delivered to Mr. &. H. Sherwood, an assistant in the Division of Sci-
entific Inquiry, for experimental purposes, and from the remainder
12,857,000 fry were hatched. Of the fry 6,177,000 were delivered
to Mr. Sherwood for rearing purposes, 2,462,000 were shipped to the
Rhode Island Fish Commission, at Wickford, R. I., and the remainder
were planted in the waters of Connecticut and Massachusetts.

During the year several collections of live fishes were made for the
Pan- American Exposition and also for the aquarium at Central Station,
Washington, D. C. : '

The usual repairs necessary at such a station were made during the
season, as well as the necessary repairs to the vessels.

GLOUCESTER STATION, M ASSACRUSETTS (C. G. ConrLiss, SUPERINTENDENT).

During the summer months the station employees were occupied in
overhauling and fitting up the cod-hatching apparatus, making repairs
to the equipment and buildings, and also assisting in the construction
of the new coal-house. Theold coul-house, being past repairs, was torn
down and a ncw one, 29 feet by 14 feet, with a capacity of 45 tons,
erected in its place. After the cod season closed a woodshed 12 feet
by 9 feet was built adjoining the coal-house, and ull the station build-
ings were painted.

" Early in November preparations were made for collecting cod eggs
at Kittery Point, Me., and on November 15 Capt. E. E. Hahn, of
the schooner Grampus, and a forde of 7 spawn-takers reported there
and at once began operations. The first eggs were taken and shipped
to the station November 17. Eggs were collected daily until November
24, when bad weather put a stop to egg-collecting until December 6.
Throughout December, January, and February the Ipswich Bay fish-
ing was very poor and irregular. Cod were scarce and many of the
boats were laid up for a week or’two at & time, it often being difficult
to find boats for the spawn-takers. The results of the collections were
very disappointing, especially as the weather throughout the winter
was exceptionally mild and favorable for fishing. The last eggs were
taken March 20, and a few days later Captain Hahn and the Grampus
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force proceeded to Woods Hole to fit up the vessel for collecting egg
lobsters on the Maine coast. During the entire season 132,437,000 cod
eggs were received at the station, of which 87,468,000 were collected
at Kittery Point, Me.; 38,621,000 were received from the collecting
station at Plymouth, Mass., and 6,348,000 from the Woods Hole Sta-
tion. As a result of these collections 88,191,000 fry were hatched and
distributed on the natural spawning-grounds from Ipswich Bay to
Massachusetts Bay.

In the meantime preparations were being completed for collecting
lobster eggs. Early in April collecting stations were established at
Kittery Point, Me.; Boston, Mass., and Beverly, Mass., and the cus-
tomary arrangements were made with fishermen and dealers for saving
their egg lobsters. Collections were also made on the Muine coast
from Wood Island to Eastport by the schooner Grampus, assisted by
a steam smack which was chartered for the purpose. Active opera-
tions began April 18, when the first shipment of egg lobsters was
received from Boston. The collections in April were unusually large,
and in May were greatly increased, the collections at all the stations
showing a substantial increase over those of the previous season.
During June the collections in Massachusetts dropped off considerably,
while at Kittery Pointand along the Maine coast egg lobsters continued
to be found in fair quantities up to the latter part of the month. The
collecting stations at Boston and Kittery Point were closed on July 10,
but the Grampus continued making collections up to July 18.  The ship-
ments of egg lohsters from the several collecting fields arrived at the
station in excellent condition, with the exception of a few lots late in
the season, the eggs on these being so far advanced that some of them
were affected by the heat. The collections fromall sources aggregated
5,901 lobsters, which yielded 83,418,000 eggs. Of the fry batched
from these 87,100,000 were distributed in Maine waters, 2,200,000 oft
the coast of New Hampshire, and the balance, except 180,000 sent to
Woods Hole for experimental purposes, were planted at various points
along the Massachusetts coast from Rockport to Boston.

CaPe VINCENT StaTION, NEW York (LiviNgsTox STONE, SUPERINTENDENT).

During the year eggs of the white-fish, lake trout, brook trout, and
pike perch were handled.

In November 3,771,000 grecn eggs of the lake trout were received
from the Duluth Station which turned out very well, 2,347,600 fry
being hatched from them and distributed. Later 4,088,000 green eggs
of this species were sent from Charlevoix, Mich., but these turned out
very badly, producing only 741,280 healthy fvy.

In December 31,212,000 white-fish eggs were received from the
Put-in Bay, Ohio, Station, and 10,003,000 from Detroit, Mich. Both
lots turned out well, yielding, respectively, 27,846,000 and 6,954,000
strong, healthy fry.
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During the months of January and February 816,250 brook trout
eggs were received from commercial fish-culturists in Massachusetts,
the product of which, as distributed, amounted to 749,350 fry.

In February 50,000 rainbow-trout eggs were veceived from Manches-
ter, lowa, resulting in 38,360 fry at the time of distribution.

In March an auxiliary “station at Swanton, Vt., was established
for the collection of pike-perch eggs. The superintendent assumed
general charge of operations at this point, and was in the field in
northern Vermont from March 27 to May 24. The run of pike perch
up the Missisquoi River began unusually early, and trial hauls of the
seine were first made on March 17. The first ripe eggs were taken
April 7. The spawning season lasted fifteen days, during which time
113,550,000 eggs were taken, including the eggs contributed free of
cost by the commercial fishermen on Lake Champlain. Most of the
brood fish from which eggs were secured were captured by operating
a seine on the Missisquoi River, and the green eggs collected from the
fish thus taken turned out about 65 per cent of eyed eggs. The total
number of good eyed eggs, measured just before the hatching began,
was 48,000,000, of which 32,000,000 were turned over to the State of
Vermont, 11,925,000 were taken to the Cape Vincent Station, and the
remainder, a little over 4,000,000, were distributed in the waters of
Vermont and New Hampshire.

In the course of this work it was found that the use of muck is not
essential for separating pike-perch eggs, the fincly pulverized silt
forming the upper layer of the river bed answering the purpose fully
as well. It was also found that pike-perch eggs conveyed to the
hatchery in the milt in which they were fertilized and put into jars
immediately after being washed proved to be better than eggs treated
in any other way.

Thirteen hundred steelhead-trout fry were liberated in the St. Law-
rence River during the summer, the remarkable feature about this
event being the fact that the fry were the product of eggs that had
been taken from fish that had been hatched at the station four years
earlier and had spent their entire life inside the hatchery building.
The fry secmed strong and healthy. Several of the parents of these fish
were subsequently liberated in the St. Lawrence River, together with
some of the quinnat salmon, which had also matured in the hatchery
building. Those of both varicties remaining in the hatchery were
sent in September to the Pan-American Exposition at Buffalo.

During the year some minor repairs were made.

StieaMER Fisnn Hawk (James A. Smrth, 18 CHARGE).
The vessel arrived off Gloucester City, N. J., in the Delaware River,
on April 29, and the hatching apparatus was immediately erected and

spawn-takers from the vessel’s erew detailed to attend the fishing shores
at Howells Cove, Bennetts, and Craumer Hill.
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Having received information that the Pennsylvania Fish Commission
would not operate the hatchery at Bristol, three spawn-takers were
detailed to attend the fishery at Riverton, N. J., 9 miles above Cam-
den. The first eggs were taken on May 1, but owing probably to the
prolonged season of cool weather and the consequent low-water tem-
peratures very little spawn was secured until May 14. Contrary to
past experience, the majority of the spawning fish were found in the
upper river above Philadelphia, and the fisheries below that point
yielded very few eggs. Howells Cove, which has each season yielded
the greatest amount of spawn, the take there last year amounting to
nearly 50,000,000 eggs, produced this season only 6,500,000.

The collecting season ended on June 9, the total take of eggs aggre-
gating 36,977,000. Of these 621,000 impregnated eggs were shipped
to Central Station, Washington, D. C., and 25,997,000 fry were
hatched; 4,835,000 of the fry were distributed on the spawning-
grounds at Howells Cove and at the mouth of Timber Creek, New
Jersey. The balance were planted by the regular car messengers in
the waters of Connecticut, Massachusetts, New Jersey, Rhode 1sland,
and Florida.

Barrery StatioN, MARYLAND (GrorGE H. H. MooRrE, IN CHARGE. )

The station was opened March 24 by J. J. Glennan, who, with a
small force of men, prepared the buildings and apparatus for active
operations. The superintendent assumed charge of operations on
April 21, and the first shad eggs were received April 22. The total
collections of eggs for the season, which ended Junc 5, amounted to
20,707,000, Of these, 2,134,000 were shipped to the Exposition at
Charleston, S. C., which were subsequently hatched and distributed
from that point. The balance, with the exception of 267,000 sent to
Central Station, were hatched and produced 14,943,000 fry.

As at the other shad stations, ripe fish were scarce, and it is a notable
circumstance, as reported by old and experienced fishermen, that while
the proportion of roe or egg-bearing fish was greater than usual, the
percentage of ripe fish was smaller than ever before noted by them.

A supply of herring roc was canned and shipped to the stations at
Wytheville, Va., and Erwin, Tenn., to be used as food for trout fry.

A few cases of shad roe were canned with a view to testing its edi-
ble qualities. From those who have tested it many favorable reports
have been received, and it is the consensus of opinion that it would be
difficult to distinguish it from the fresh roe. The method pursued in
its preparation and preservation is simple. After being washed a set
or pair of roc are put in a 2-pound tin can, which is then capped,
exhausted, tipped, and subjected to 15 pounds steam pressure for
about an hour. To prepare for the table it is removed from the can
and cooked the same as the fresh roe. The milt has also been success-
fully canned, and it is quite as palatable as the fresh product.
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The following table shows the details of operations:

Operations at Batlery Station in 1902.

Number of
X Number of | Number of |cggs86hours , a | Number of| Mean
) Number of |00 19 hours | egga2d hours | after re- | F™Y }:g:fhe eggs water
ate. | cggs ;Vhén after after celved or Jlanted ghipped. |tempers
recelved. received. recelved. nunlx,ber gur- I : ture
chased.
April 22 589, 000 577,000 560, 000 249, 000 b7
23 | © 1,866, 000 1,822, 000 1,288, 000 596, 000 \ 60. ¢
d Thie| Taew nase) B okm 8
, 180, 1, 3, \ -
27 974,000 914, 000 887, 000 488, 000 363, 000 60
28 1,718, 000 1,617, 000 , 495, 000 657, 000 489, 000 61
29 8,008, 000 2,895, 000 2,721, 000 1, 430, 000 1, 347, 000 60.75
oy 871, 000 830, 000 » 000 416,000 , 000 62.25
ay 1. 1,866,000 1,762, 000 1,711, 000 941, 000 709, 000 62
8 235, 000 39 000 101, 000 hged 1 000 ggzg
d > , .
4 1,402, 000 1,843, 000 1,207, 000 ; 499, 000 63.25
5' 1,741,000 1,696, 000 1, 647, 000 906, 819; 000 63.76
6 2,754, 000 2,685, 000 2,607, 000 1,484, 000 1,228, 000 65.50
7 1,691,000 1,649, 000 1,601, 000 881, 000 840, 000 66.76
8 3,231,000 3,173, 000 3,081, 000 1,695, 000 1,417, 000 67
9 ; 815, 000 793, 000 726, 000 621, 000 , 66.50
10 | 366, 000 350, 000 336, 000 202, 000 56, 000 62.25
111,179,000 1,122, 000 1,089, 000 1,053, 000 248, 000 60.75
12 1,022,000 980, 000 932, 000 51, 000 570, 000 61.25
13 777, 000 725, 000 670, 000 677,000 1,000 62.26
14 782, 000 768, 000 724,000 624, 000 515, 000 61.50
15 1,374, 000 1,336, 000 1,216, 000 1,076, 000 841, 000 61.76
16 ;1,020,000 982, 000 871, 000 8, 000 145, 000 62.76
17 492, 000 465 385, 000 247, 000 143, 000 64.25
18 | 639, 000 651, 599, 000 520, 000 92, 000 66.75
19 1,498, 000 1,402, 000 881, 000 605, 000 605, 000 68.76
20 37, 789, 000 697, 000 460, 000 450, 000 69,50
21 593, 000 549, 000 497,000 295, 000 . 69. 50
:;2'2% 126, 000 109'% 633'% o o ;g ®
p 26, \ 87, 8, 000 ) p
24 128, 000 124, 000 91, 000 79, 000 79, 000 73.50
25 70, 000 70, 000 57,000 30, 000 28, 000 73.25
2 184, 000 168, 000 98, 000 60, 000 000 73.25
BoORE| pm) onem) omml R B
, , 000 oot .
June 2 271, 000 226, 000 194, 000 146, 000 16, 000 71
\: i!gg &0.)8 ﬁlyg % 1‘&0}, 8(03 140,000 |.............. 73.75
Y , ) , 66, 000 66, 000 75
5 112, 000 100, 000 93, 000 93,000 93, 000 73,50
Total | 97,649,000 | 36,067,000 | 82,980,000 | 20,707, 000 | 14,943,000

Bryax Poixr Srarion, MaryLaxn (L. G. Harzon, 18 CiiARGE).

The old pump-house being badly outof repairand disadvantageously
located with reference to the new hatchery, & new and substantial
pump-house was erected near the east end of the hatchery and the sue-
tion pipe extended from the pumps to the river on the bracing under
the new wharf to a point where the water is 10 fect deep ut low tide.
This change in the location effected the saving of 248 feot in the length
of the discharge pipe from the pumps to the supply tank, with a result-
ant saving in fuel whenever the pumps were operated.  The boiler and
pumps were removed to the new pump-house, and the old pump-house
was fitted up as quarters for four of the spawn-takers; 854 feet of
3-inch discharge pipe was removed from underground, and 106 feet of
the same relaid; 240 feet of 3-inch suction pipe was also laid, and the
necessary steam-pipes connected. A suitable coal-bin was constructed
adjoining the pump-house.
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The launch Blue Wing, which had been ordered from Woods Hole,
Mass., arrived at Washington on March 23 and was taken to Bryan
Point the following day. Some necessary repairs were made on her
stern post and her hull above the water line, and all her house work
and decks were thoroughly cleaned and painted, after which she was
in good condition for the season’s work.

The station was opened March 24. Sixteen tents were set up and
the necessary equipment installed therein for quartering spawn-takers.
The hatchery and other buildings were painted with a coat of indurine,
and by April 15 all necessary repairs were completed preparatory to
active operations in collecting shad eggs.

Small lots of eggs were taken on April 15, 16, and 17, which were
placed in jars, but they died and no record was kept of them. On
April 18th 60,000 good eggs were received, and on April 20th 791,000
eggs were taken and fishing began in earnest, the entire force of spawn-
takers being set to work. The collecting of eggs was pushed vigor-
ously with a full force until May 9, when operations were discontinued.
The total collection of eggs for the season was 45,971,000, of which
2,421,000 were shipped to Central Station, Washington, D. C., and
9,007,000 were shipped to the Fish Commission exhibit at Charleston,
S. C.  Of the 41,543,000 eggs remaining, 84 per cent, or 34,994,000,
were hatched at Bryan Point. Of the fry resulting 9,018,000 were
delivered to the Fish Commission cars at Alexandria, Va., for distri-
bution in southern waters, and 25,976,000 were planted on the prin-
cipal spawning-grounds in the Potomac River.

The following table shows the daily collection of eggs, the number
of fry planted, and maximum and minimum water temperatures:

E Temperature of
Eggs 8 Eggs Fry Fry water.
Date. received. hatohed shipgped. shipped. | planted. |———————
Max. | Min,
or, | op
April 18 [ I
63 62
% | 52
b6 54
6o | 63
6 | 57
63 - 60
62 60
64 60
63 61
63 60
63 01
30 B G
May 6 | 62
. 66 | 63
68 i3
67 65
2,525,000 | - 69 65
3,146,000 | 70 | 67
6,378, 000 70 68
68
68 67
67 | 66
(8 65
68 1 65
1 68 68
Total ... ... 45,971, 000 I 34,994,000 | 4,425,000 [ 9,018,000 I 26,976,000 |........ l ........
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Fisn Lakes, WasringToN, D. C. (C. K. GREEN, SUPERINTENDENT).

The station being located within the parking system of the District,
thuch attention is given to the ornamentation and care of the groupds
during the summer. During the summer months the work consists
chiefly in keeping down the extensive growth of aquatic grasses in the
various ponds and giving them a tidy appearance. The adult bass
and crappie are fed regularly, the food consisting of carp bred for the
purpose, which arc taken from the ponds by means of nets, dressed,
and cut in pieces as large as a hickory nut for the adults and from
one-fourth to one-half this size for the yearlings. In the fall of the
year, when the breeding-ponds are drawn, a supply of young carp is
secured and introduced into the stock ponds, and in this way the adult
fish are furnished.with a food supply throughout the wiunter.

During the year the cottage was thoroughly renovated and put in
a sanitary condition as a residence for the superintendent. The work
of collecting young fish for distribution was begun September 16 and
continued until October 21, the total number furnished consisting of
4,688 large-mouthed black bass, 17,468 crappie, and 30,000 cat-fish.
On October 18 the shad which had been introduced as fry the previous
May to the number of 2,000,000 were liberated in the Potomac River
by raising the gates leading from the pond to the river. Several speci-
mens examined when liberated showed that the fish had grown to an
average length of 3% inches.

The usual attention was paid to the cultivation of ornamental fishes,
such as gold-fish, golden tench, green tench, and golden ide, which
are raised for stocking the aquaria at the Zoological Park and Central
Station and for the District parks. Large numbers of carp were also
reared for fish food. Many predatory animals, birds, and snakes were
killed during the year.

The crappie began spawning April 17, in a water temperature of
61°, and continued until May 15, the height of the season being about
May 2, when the temperature of the water ranged from 68° to 75°.
The first eggs cast hatched in five ddys, the water temperature during
the time ranging from 58° to 66°, but as the weather beeame warmer
the period of incubation was reduced to three days.

The large-mouthed black bass began spawning April 20, in a water
temperature of 64°, and ceased spawning about May 20, although
four nests were discovered between June 2 and June 18. The height
of the spawning scason was about April 23, when the water tempera-
ture averaged about 71°.  The first fry made their appearance April 24.

CeENTRAL STaTION, WasHINGTON, D. C. (J. E. BrowN, 1IN CHARGE).

The work at Central Station has been conducted on the same lines
as for the past few years. The station is used as a clearing-house for
much of the product of the Fish Lakes Station and for shipments of
fish and eggs sent here from other stations. During fall and winter
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various specics of fish are hatched for the purpose of illustrating the
methods of fish-culture. This branch of the work has always formed
an attractive and very interesting exhibit. .

Following is a record of the fish and cggs received at the station
during the year, eggs hatched, and fish distributed:

Eggs i Fggs Fry Fish

Fish Fgge |
Specles. 1-0(:clved,l received, | shipped. ; hatched. | shipped. | shipped.

Black basy ...coooivvaiiiniiaaana. | S PRI P
ROCKDASY . oveevironnnnnn : O O P T T
Rainbow trout eee 7,120 4,200
Lake trout .. 68,512 53,200
Brook trout... 9,117 8,
White-flsh, ... 628, 000 600, 000
Atlanticsalmon...... 4,620 4,050
Landlocked salmon.... 4,411 3,870
Pikepereh............. 1,800,000 | 1,800,000
Shad ......cceoeniieennnn 2,050,000 | 1,850,000

Total. . ceeiininiennnanannns 4,833 | 8,279,477 | 2,703, 000 | 4,561,780 | 4,328,320 f

CrnrraL StaTioN AQuariuM (L. G. HARRON, SUPERINTENDENT).

In addition to his regular duties in charge of the aquarium at
Central Station, the superintendent was detailed to the station at
Woods Hole, Mass., from July 8 to August 15, for the purpose of
superintending the arrangement and stocking of the aquarium there.
In February he was detailed to superintend the installation of a live-fish
exhibit at the Sportsmen’s Show in Boston, and from March 24 until
May 14 he was detailed in charge of the shad hatchery at Bryan Point.

During the summer the aquaria were kept well stocked with the
various species of fresh-water fishes found in the Potomac River and
five species of ornamental fishes, some of which bave been kept in the
aquarium for years. In the fall, as soon as the water temperature
was sufficiently cool to maintain them, various species of Salmonidee
were introduced into the aquarium and carried through the winter.
An assignment of trout, salmon, and grayling, representing nine
specics, was received from the aquarium at Buffalo, at the close of the
exposition, and held until December, when the stock was drawn upon
to stock the Fish Commission exhibit at the Charleston Kxposition.

A live-fish exhibit of marine species was maintained in the aquarium
from September until May 15, when the salt-water exhibit was given
up entirely, and the closed circulating system connected with this
exhibit was used for supplying the fresh-water aquaria, which were
cleaned out and completely stocked with fresh-water fishes. The
adoption of closed circulation for supplying fresh water is an experi-
ment to test the feasibility of using the system of closed circulation
for this purpose at the St. Louis Exposition in order to insure baving
perfectly clear water in the aquaria at all times. At the close of the
year this system was in successful operation, and the exhibit showed
great improvement over its appearance when the filthy water of the
Potomac was supplied to the aquarium from the city water mains.
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Very few improvements have been made to the aqua1‘§un1 .in the
past few years, and in comparison with the elaborate aquarial (?1s.;plays
at the World’s Fair in Chicago and the Pan-American Exposition at
Buffalo the Central Station aquarium is a very small affair. It §hould
be greatly enlarged and the salt-water tank supplemented with an
additional one, so that during the year, whiic the stock of marine spe-
cies is in the aquarium, the salt water can be entirely renewed every
few months. A refrigerating system is also recommended, in order
that the various species of the Salmonid:e may be carried in the fresh-
water aquaria during the summer months.

The following is a list of the marinc and fresh-water species exhib-
ited at Central Station during the year:

Salt-water 8peciea.—JumpinE mullet, croaker, hog-choker, red drum, sea-robin,
toad-fish, sea trout, moon-fish, pompano, swell-fish, spot, pin-fish, spade-fish, blue-
fish, yellow-tail, king-fish, striped bass, tautog, flounder, white perch, tongue sole,
crevalle, sea bass, blenny, pig-fish, file-fish, scup, rudder-fish, cunner, bur-fish, tom-

cod, remora, muminichog, star-fish, chatodon, conger cel, blue crab, hermit crab,
lobster, sea-anemone. ’
Fresh-water species.—Rainbow trout, steelhead trout, brook trout, albino brook
trout, lake trout, Scotch sea trout, golden trout, Atlantic salmon, landlocked salmon,
grayling, black bass, rock bass, white perch, yellow perch, sand-perch, crappie, blue
sun-fish, long-eared sun-fish, banded sun-fish, common sun-fish, spotted cat-fish,
channel cat-fish, yellow cat-fish, golden ide, golden tench, green tench, gold-figh,
gar-pike, dog-fish, paradise fish, German carp, dace, red sucker, chub sucker, common
eel, snapping turtle, diamond-back terrapin, common terrapin, salamander, alligator.

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

| Fresh water. | Salt water, * | ! Fresh water. Salt water.
Month, ; : Month. | —
Max. | Min. | Max, | Min. | | Max. | Min. | Max. | Min.
' i
\ §
or | ep [ or. | or | | oF. | oF | op | op
July ...ooiianle. 84 T e January ........ 35 33 b8 65
Auvgust .._....... 82 78  ye.......l.......| February....... 36 33 08 b4
September. .. ... k¢ 68 | 72 68 ) March.......... 61 36 65 b1
October ......... 68 ' 85 | 69 54 [ April........... 61 17 75 50
November. ...... A5 38 61 51 Il May ............ 72 61 75 68
December....... 41 34 | 58 63 HJune........... ‘ 78 68 .. [

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

Fish-cultural operations have been confined chiefly to the propaga-
tion and distribution of rainbow trout, brook trout, black bass, and
rock bass. The number of fish on hand at the beginning of the year
1s shown by the following table:

Calendar yearin which fish were hatched.

Speces. \ 1897, or
1901 | 1900. | 1899. | 1808, | o Of
RAInbhow trott. ... ovveeueereiieeriieereeeaneennn .| 818,000 | 5,080 58| 330 1,872

Brook trout... ...l llllllIIN
Tge-mouthed black bass

Small-mout s
Rock oot hed black bass

Cnrg ............
Gold-fish
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The distribution of the stock of young was begun October 5-and
continued until December 13, the output amounting” to 208,100 year-
ling and 885 adult rainbow trout, 13,124 brook trout, 3,815 black bass,
8,700 rock.bass. In addition to the above the following fish were
‘received from other stations and distributed: 3,450 brook trout, 2,142
black bass, 9,650 rock bass, 7,310 crappie.

The spawning season of the rainbow trout began November 6 and
closed February 10. During this period of ninety-seven days 1,099,000
eggs were collected, of which number 802,000, or 73 per cent, were ferti-
lized and brought to the cyed stage, 246,000 were shipped on assign-
ment, and 556,000 were hatched at the station. The fry resulting from
them were strong and vigorous, and when four months old 145,000
were distributed to various applicants by the station employees, and
at the close of the year there remained on hand 200,000 fingerlings to
be reared for the fall distribution.

In Junuary 304,000 eyed brook-trout eggs were received from one
of the commercial hatcheries at Plymouth, Mass., in good condition
and hatched out well. Owing to an unusual period of muddy water
during the hatching stage, there was a loss of 18,000 alevins, caused by
smothering, and the mortality among the young fish during the sac
stage was considerable, presumably from the same cause. The fry
began feeding when about four weeks old and have grown rapidly.
At the close of the year there were 105,000 fingerling fish on hand, the
largest weighing 184 ounces to the thousand. The hrook and rainbow
trout fry were fed on canned herring roe for the first six weeks, when
the food was gradually changed to a mixed diet of liver and mush.

Early in the spring the brood stock, consisting of 53 large-mouthed
and 11 small-mouthed black bass, were transferred to the breeding
ponds. Large beds of creek gravel were provided for their nests,
and a light paling fence was built around the nesting-ground to keep
the brood fish within its limits. The fish commenced nesting early in
May, and by the middle of the month several large schools of young
were observed. When the fish were from one-half to five-eighths of
an inch in length, which is about the time of the hreaking up of the
schools, a few thousand were netted from the ponds and placed in
rearing-troughs for the purpose of making some experiments in arti-
ficial feeding. These fish were first given minute insects collected
from the warm, shallow parts of the pond. Only enough of this
natural food was given to keep them alive, and while their appetites
were only partly satisfied in this way, prepared artificial food was
offered them. Ground fish, crawfish, beef heart, and herring roe
were all tried, but thé experiment was not sufficiently successful to
warrant continuing it for more than a few days. If crawfish could
have been secured in sufficient quantities, it is belicved that better
results would have followed, as the fish preferred it to the other food.
As soon as it became evident that the experiment would not be suc-
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cessful the fish were released in rearing-ponds, together with several
thousand more which had been captured from time to time.

About two weeks later, when the fish were nearly an inch in length,
the experiment was repeated by transferring 1,500 bass from the ponds
to a trough. This time tho fish were easily trained to take artificial
food. They were first given chopped or ground fish, and afterwards
prepared beef heart. ~After the first two or three days they devoured
this food ravenously until about the tenth day, at which time they
began to die, and although eating well and apparvently in the best of
health, the death rate steadily increased from day to day, until the
loss reached over 100 per day. Ou the fourteenth day the remaining
fish in the trough, about 900, were released in the rearing-ponds. The
cause of the mortality is not known, but sufficient success followed the
feeding of artificial food to warrant taking up the experiments another
season, in the hope that the cause of the mortality would be ascertained.

The brood stock of rock bass were transferred to their summer
ponds about the middle of April, and nesting began the latter part of
the same month. By the middle of May the ponds were well stocked
with young fish, and at the close of the year there is every prospect of
a large crop.

The following improvements at the station were made during the
fiscal year: The superintendent’s residence was painted, a water tank
for supplying the transportation cars with water at the railway siding
was erected, and pipe connections made with it and with & Rife hydraulic
ram for supplying the tank with water. A cooling tank for mush and

two tanks for culling fish were also constructed, besides several other
minor improvements.

EpENTON SraTION, NoRTH CAROLINA (8. G. Wormn, SUPERINTENDENT).

This is one of the new stations, all constructions having been made
since 1899. It is in first-class condition as a shad-hatching station, the
third successive season of operations having this year been concluded.

Within the year two tidal ponds were constructed, which will dem-
onstrate the value of this class of ponds for producing black bass and
crappie for stocking interior waters. The bottoms of these ponds are
from 3 to 5 feet below the surface of Pembroke Creek, wire screens
in the gateways permitting such change of water as the irregular wind
tides send in or draw out. The ponds can be emptied when desired
at the rate of 1,200 gallons per minute by means of a centrifugal
steam pump economically operated.

The shad-hatching season of the present ycar was marked by its
short duration, being practically confined to twenty-two days between
April 14 and May 8. Adult shad were less abundant than usual by
one-half. It is believed by the station superintendent that this scarcity
was caused by the destruction of the young in the prolonged and violent
hurricane which beat directly upon the Atlantic coast August 18-21,
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1899. The young which should have arrived at maturity and reentered
the sounds and rivers in 1902 were then but a few inthes long and were
outside the inlets and subject to the breakers.
The spring was very late, both air and water being far below the
normal temperature.
A feature unobserved before in this region was the deposition of
eggs by the shad 20 miles or more down the sound to the eastward of
_Edenton Bay. The superintendent attributes this new condition to the
excessive rainfall of the previous ycar, which freshened the waters of
Albemarle Sound throughout its length, consequently when the shad
reached the fisheries where the spawn-takers were located they were
largely spawned out or were carrying overripe eggs owing to low
temperatures. A large percentage of loss followed in the process of
hatching the eggs.
The whole number of eggs brought to the station was 37,987,000,
and from these therc was a production of 24,662,000 young fish, the
liberation of which is shown in the table of distribution.

Enrwin StatioN, TENNEssEE (ALEX. JONES, SUPERINTENDENT).

The fingerling fish on hand at the beginning of the year were dis-
tributed as yearlings during the fall and winter, 49,670 being supplied
to applicants in eastern Tenncssee and western North Carolina by the
regular employees of the station. The remainder were shipped hy
the Fish Commission cars to more distant points. The total product
of the station for the season amounted to 133,925 yearling rainbow
trout, 12,075 yearling brook trout, 1,050 black bass.

The brood rainbow trout began spawning on November 12 and con-
tinued to February 7, the total collections of eggs being 329,100. There
were also received from Wytheville Station 50,000 rainbow-trout
eggs, and from Neosho 171,740 rainbow-trout eggs. This stock of
eggs produced 280,000 fry.

The purchase of 200,000 brook-trout eggs was made from a com-
mercial hatchery in Massachusetts and produced 164,180 fry.

Thoe rainbow trout werc transterred from the hatchery to outside
ponds as soon as they began to feed nicely, and they grew rapidly
with little or no mortality until the approach of warm weather in
April. At this time they were attacked by a peculiar disease, and
until the warm weather was over there was an unusual mortality
among them. This disease is not fully understood, and no remedy has
yet been found for it. The first symptoms may be described as fol-
lows: Contraction of the stomach, general weakness, rising to the
surface with spasmodic contortions, and inability to take food, although
inclined to do so. Microscopical examinations failed to reveal any
signs of affection of the stomach, throat, or gills, although the latter were
at times greatly inflamed. The disease attacks the fish whether in the
hatchery or outdoors, in deep or shallow ponds, and with or without
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shade, but the trouble is most apparent during and immediately
following very hot weather. It abates during cool days, even though
the variation in temperature may not be more than four tosix degrees.
'The young fish at this station are fed on beef liver and canned her-
ring roe, the beef to the brook trout and the roe to the rainbow trout.
" The brook trout do not seem to be able to masticate the roe, but .the
rainbows are especially fond of it, and it has proved a very economical
and nutritious food for them for a period of about six weeks, after
which time it has been found best to change their food to liver.
Predatory birds and animals are exceedingly numerous and destruc-
tive in the summer months, and great numbers arc annually destroyed.

The following table shows the stock of fish on hand at the close of
the year: :

Calendar year in which fish were hatched.

1902. 1901. 1900. 1899, 1898,

Black bass. ..
Crappie

By an act of Congress $5,000 became available in March for the
completion of the station, new ponds, and other improvements, and
work was immediately commenced on the construction of three ponds
ranging in size from 1 to 2 acres, and these have been completed.
Another pond 1 acre in area, which had already been partially con-
structed, was completed. Various repairs and improvements were
made about the station buildings, roadways were constructed from the
hatchery to the main bighway, and 50 shade trees were sct out.  Con-
tracts have been made for a substantial fence around the station prop-
erty, and at the close of the year it is in course of construction.

CoLp SeriNGs StaTioN, GEORGiA (J. J. STRANAUAN, SUPERINTENDENT).

Within the year the construction work under the special appropria-
tion was of minor importance, but with it the station was practically
completed. Thero was orected near the station residence a woodhouse
16 by 20 feet, a cabin was built for one of the laborers, and three
bridges were constructed across Cold Springs Creek. The drives,
walks, lawns, and embankments to the ponds were graded, and the
lawns and pond embankments seeded down. All rubbish and under-
brush were removed, so that the station presents a neat and attractive
appearance. The fish-cultural work was confined to the propagation
of the large-mouthed black bass, bream, crappie, and speckled cat-fish.

The spawning season of the black bass extended over 110 days, and
this year the season began a full month earlier than in former years,
notwitltlstanding the fact that the temperature of the water was cooler

F. C. 1902—4
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for the month preceding and during the spawning time than in any
year since the establishment of the station. With a few exceptions
the bass finished spawning two months carlier than usual. But few
eggs were deposited by them in any of the ponds as compared with
former years, although the output of young fish was much greater,
owing to improved facilities, a larger stock oi brood fish, and an earlier '
distribution.-

Pond culture at this station is still in the experimental stage, as the
conditions here are not the same as those existing at other stations.
The chief difficulty presenting itself is that of fish food. Very little
aquatic or plant life is found in the waters under natural conditions,
and it is difficult to make the introduced plants thrive and thereby
increase the amount of natural food by the development of aquatic
life which would naturally follow. The output of black bass finger-
lings has, however, been much greater than in previous years, and it
is expected that the product of the station can be annually increased
for several years to come. )

The young bass removed to the fry ponds were fed on chopped fish
raised at the station, and no mortality resulted from what appeared to
be convulsive fits, which caused an alarming mortality last year when
the young fish were fed upon salt-water mullet preserved by some
apparently injurious chemical. By careful sorting cannibalism was
reduced to a minimum throughout the season. The product of the
station in fingerling fish is recorded as follows: Black bass, 13,310;
bream, 17,350; speckled cat-fish, 5,850. At the close of the year the
stock of young fish on hand available for distribution as fingerlings is
estimated as 5,000 bream, 40,000 cat-fish, and 10,000 black bass. There
are also on hand a few hundred calico bass. .

Por-IN Bay Station, Onio (S. W. DOWNING, SUPERINTENDENT).

In addition to various minor repairs at the station the wharf was
rebuilt to the water’s edge and covered with 2-inch oak plank; the
channel and harbor were also improved by dredging the channel to a
depth of 94 feet and widening it 25 feet. This enlargement gives
ample room for the crates used for holding the white-fish penned during
the spawning season.

In the fall the work of collecting eggs of the white-fish was pushed
at all the fields customarily operated from the Put-in Bay Station. On
QOctober 20 a crew of men was set to work at Monroe Piers, Michigan,
and two additional rafts of 5 crates each were constructed, making a
total of 30 crates available. On this shore the prevailing winds were
unfavorable throughout the season, and but 6,627 fish were reccived
at the crates, a few more than one-half the number penned at this
point the previous year. Part of these were penned in October, and
the temperature of the water during the latter part of the month was
so high that a large number of the fish were returned to the fishermen
before spawning commenced. Asa further result of the warm weather



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 51

quite a number of the females became plugged, causing the yield of
eggs from the number of fish penned to run below the average.

At Put-in Bay tho first fish were received at the crates on October 22
and by the 30th of October 1,403 fish had been received. Owing to the
warm weather nearly all tho fish taken at this time had to be returned
to the fishermen, and penning was discontinued until November 5,
when it was commenced again and continued until December 1. The
total number collected and penned after November 5 was 5,963 fish,
nearly one-fourth of which had been returned to the fishermen before
the spawning scason commenced. The final results of the work at this
point, however, were very satisfactory. At the Port Clinton ficld
men were set at work on November 6 and at the Kelley Island and
North Bass fields on November 11.  Although the weather was rough
and unpleasant through the greater part of the season, there were but
few days on which the fishermen did not visit their nets, and the num-
ber of eggs secured was beyond all expectations, more than 100,000,000
in excess of any previous season’s collection being taken.

The number of eggs received from the different ficlds and from the
crates was 335,860,000, as follows:

Locality. Field. Crates.

6,265, 000 62, 547, 000
29, 998, 000 55, 422, 000

42,240,000 |.nenreninnonns
101,872,000 |-.oeomvnnnnn.

228, 291, 000 107, 669, 000

The increased collections were particularly noticeable at the Port
Clinton and Kelley Island fields, the first yielding nearly twenty-five
times as many eggs as last year, and more than twice the number taken
in any season since 1895, when 92,000,000 wero secured. At the Kel-
ley Island field the yield was more than four times greater than ever
before, and at North Bass it was twice as large as the greatest take of
any previous season. At Put-in Bay the yield was four times greater
than last year.

The first eggs were received from the fields on November 12 and
the last December 2; the first collections from the crates arrived on
November 13 and the last December 7. A shipment of 48,160,000
cggs was made to the Pennsylvania fish-hatchery at Erie, Pa., and
31,212,000 were transferred to Cape Vincent; 256,488,000 were retained
at the station until eyed, when 8,100,000 were shipped to the New
York Fish Commission and 1,000,000 to the Central Station at Wash-
ington, the balance being retained for hatching.

During the early stages of development every jar in the hatchery
was filled, the surplus of eggs being cared for in floating boxes placed
in the fry tanks until arrangements had been made with Col. Horace
Park, superintendent of the Sandusky, Ohio, hatchery, for the loan
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of 100 jars of the Chase pattern. The borrowed jars were operated
by tapping the fry tanks and using wooden faucets, the jars standing
upon the floor, and in this way the surplus eggs were cared for until
the natural losses and the shipments to other stations made room for
all the eggs in the regular batteries.

The eggs commenced hatching on March 25 and were all out by
April 15, the period of incubation being 128 days. Eighty-two per
cent of the cggs retained were hatched, giving a total of 200,500,000
fry, which were liberated in the waters of
Lake Erie.

Preparations were made for the collection
of lake-herring eggs and a force of men sent
to Ashtabula, Ohio, where large catches of
herring had been reported, but up to very
late in the season very few female fish were
taken and none of these were spawning. On
December 6 the weather turned so cold as to
make large fields of ice, and as there secmed
to be no prospects of continuing the work
the men were ordered home and the ciforts
to sceure herring eggs were discontinued.

On April 2 men were placed in the Toledo,
Ohio., and Monroe, Mich., fields for the col-
lection of pike-perch cggs, and on April 6
pike-perch work was also taken up at Port
Clinton, Ohio. Although the weather turned
cold, the spawn-takers were very successful
in sceuring eggs, the total collectionsamount-
ing to 437,200,000, the greatest number with
one exception ever segured in one season at
Put-in Bay Station. The first eggs were
received April 4 and the last April 19, the
e Downing jar total yicld from the various fields being as

' follows: Toledo ficld, 246,850,000; Port
Clinton field, 126,800,000; Monroe field, 63,550,000.

Of these eggs 66,000,000 were shipped to State fish commissions
and on other assignments, leaving a halance of 371,200,000 on hand to
be hatched at the station. Of those retained 48 per cent hatched, and
the resulting 143,000,000 fry were disposed of as shown by the tables
of distribution. The loss on the eggs was much greater this season
than last, being 52 per cent as against a record of 34 per cent the
previous year. As the same spawn-takers were employed this year,
and the methods were the same as last year, the only possible way
to account for the greater loss is the difference in the temperature of
air and water, the weather remaining cold and disagreeable through-
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out the entire period of incubation, thus causing the eggs to develop
very slowly. Hatching began May 8 and closed on May 12. .

The superintendent was given authority to make some experiments
with the view to making improvements in the form of hatching jar,
having in mind convenience in manipulation and general results.
Accordingly, a jar was designed somewhat after the pattern of the
Chase jar, except that it has a glass instead of a metal spout and is
made smaller at the top than at the bilge, thus concentrating the cur-
rent of water and giving a good motion to the eggs at the top as well
as at the bottom. The new jar was received January 18 and a poor
lot of eggs placed in it. It was found that these eggs cleaned up
faster in the new jar than in any of the older forms, that about a quart
more eggs could be worked in it than in either of the other jars, and
that it required but two-thirds the volume of water required in the
older forms. From an economic standpoint and for convenience in

handling it is claimed by the superintendent to be far the best jar used
at the station.

NORTHVILLE STATION AND SubsTATIONS IN MICHIGAN (Frang N, Crazk, Suer.).

In the output of eggs and fry the past year’s operations at the sta-
tions in Michigan have been the most successful of any since the com-
mencement of the work. There are two regular stations in the State,
onc at Northville and the other at Alpena, and in addition to these the
hatcheries at Detroit and Sault Ste. Marie, belonging to the Michigan
Fish Commission, have been operated the greater part of the ycar,
Northville Station being the headquarters.

At the beginning of the year there were no fish or eggs in the
Northville hatchery, and the number of fish in the ponds was very
small.  For the first two or three months, therefore, the force were
engaged in preparing for the reception of eggs, maintaining the build-
ings, ponds, and grounds, and in construction work.

Three old wooden ponds were torn out, and in their place two cement
ponds 50 feet long, 8 feet wide at the surface, and 64 feet wide at bot-
tom were constructed, the cement being 5 inches thick on the sides and
4 inches on the bottom. These ponds are supplied with water from a
spring under the hatchery, which flows about 185 gallons per minute,
the temperature being 48° F. They were constructed for experimental
work in connection with the bacterial discase that has caused great
mortality amongst the brook trout in past years. Fish not affected
by the disease were brought from the Au Sable River and introduced
Into the ponds.

The experimental work is being conducted under the direction of
Mr. M. C. Marsh, and further mention of it is contained in the report
of the Division of Scientitic Inquiry.
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Six old ponds with plank sides were also torn out with the intention
of replacing them with one large pond, which will cover more surface
than the old ones.

About October 20 preparations for the collection of lake-trout eggs
were commenced. After the superintendent had visited various points
with the view of establishing field stations it was decided to confine
operations to Beaver Island and Manistique, on Lake Michigan, and
arrangements were completed for the conduct of work after the close
season, which began October 30, on practically the same lines as in
previous years, the fishermen agreeing to bear all expenses of catch-
ing the fish, and to reccive the fish so caught in compensation for their
services after the eggs had been taken by representatives of the
Commission.

At the Beaver Island group the tugs fished on the shoals within a
radius of 33 miles from the harbor of St. James, which is about 36
miles from the muainland, without telegraphic communication, and in
rough weather without a regular boat service. The most important
of the fishing-grounds were Boulder Reef, Skillagillee, West Shoals,
Trout Island Reef, and The Hat, the largest number of eggs being
obtained at Boulder Reef. All spawning fish were captured in from
3 to 26 fathoms of water, the early run being principally in water from
9 to 18 fathoms dcep, and the last run, which were larger trout, in
from 18 to 26 fathoms of water. The first fish were captured Novem-
ber 3, and the last on November 30. The collections werc not notably
large until November 13, but from that time on to the close of opera-
tions the work was highly successful, the best results being secured
from November 18 to 26, inclusive. In all, 13,670 trout, weighing
103,716 pounds, or an average of nearly 7% pounds each, were cap-
tured, and from them 14,804,000 eggs were taken.

At Manistique all eggs were taken between November 5 and 27, the
season being a trifle later than usual owing to warm weather. At this
point 11,937 trout, weighing 72,796 pounds, were captured, which
produced 10,508,000 eggs.

Of the 25,312,000 lake-trout eggs obtained at these two points
14,304,000 were shipped to Northville. The remainder were transferred
to the Alpena, Sault Ste. Marie, and Cape Vincent stations. After
the eggs sent to Northville were eyed, 5,305,000 were distributed to
various points and the hatching period of the balance extended from
February 17 to March 25. All of the fry, with the exception of
700,000 distributed in inland waters, were deposited in the Great
Lakes and were in excellent condition when planted.

Brook-trout eggs to the number of 1,074,000 were purchased from
commerecial hatcheries in Massachusetts, and in addition to these 41,807
were taken from the adult fish in the ponds at Northville, making a
total of 1,115,807 brook-trout eggs. Of these 1,055,000, or a little
over 93 per cent, hatched, the, first fry making their appearance on
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January 28. The hatching season closed on March 5, ar')d the dist:,ril.ou-
tion of fry was made during March and April by the Fish Commission
cars and was very successful. :

From the brood stock of Loch Leven trout 78,000 cggs were taken,
the first on October 28 and the last December 12, the 117 females
stripped averaging 667 eggs to the fish. These eggs were of extra
fine quality, and from them 75,000 fry were hatched and planted, a
trifle over 96 per cent. They were the first eggs in the house to
hatch, beginning January 4 and continuing until February 25. The
distribution of the fry was made between March 12 and 18.

From the Ncosho and Manchester stations 105,012 rainbow eggs
were received, from which 86,000 fry, or about 82 per cent, were
hatched and planted. This low percentage was due to the fact that
some of the eggs were not in good condition when received. The first
cggs hatched February 19 and the last March 12, and by April 17 the
distribution of the fry had been completed.

From a stock of 3-year-old steelhead trout, which had been hatched
and reared at the station, 114,600 cggs of fine quality were obtained,
the first on March 19 and the last on April 10, the females averaging
850 eggs each. In addition to the above 50,000 steelhead eggs were
received on April 8 in good condition from the Clackamas, Oreg., Sta-
tion, making a total of 164,600. They commenced hatching on April
23 and closed on May 6, when 140,000 fry, or 85 per cent, were
hatched and distributed shortly afterwards in good condition.

One of the finest consignments ever received at the Northville Sta-
tion arrived from the Bozeman, Mont., Station on May 16, the case
containing 209,078 grayling cggs. These were placed in spring water,
and in a few days practically all hatched, and shortly afterwards the
resultant fry were planted in excellent condition.

At the Alpena Station hatching operations began on November 20,
when 35,000,000 green white-fish eggs were received from the Detroit
hatchery, and on December 6 a second shipment of 16,000,000 arrived.
From the 51,000,000 eggs thus received 42,500,000 fry, or nearly 84
per cent, hatched. The eggs began hatching April 6 and finished
April 18. The distribution of the fry was commenced April 11 and
was completed April 22, all of the plants being made in Lake Huron,
with the exception of 500,000, which were sent to Turtle Lake.

In addition to the white-fish eggs sent to the Alpena Station, 3,581,000
lake-trout eggs were transferred there from Northville and Manistiquo
at various times in the course of the season, and it became neccessary
to construct additional hatching-troughs to accommodate them. In
the month of April 2,530,000 lake-trout fry were distributed, most of
them being planted in Lake Huron not far from the Alpena Station.
At this point during the past fiscal year a greater number of fry, botk
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of lake trout and white-fish, have been turned out than ever before,
the fry being of the most excellient quality.

At the Detroit Station the work has been confined entirely to white-
fish operations, the eggs being collected from the field stations on
Belle Isle and Grassy Island, the former located in the Detroit River
opposite the upper end of the city of Detroit, and the latter about 8
miles down the river below the city. Fishing was conducted by means
of seines, the work being done by the Wolverine Fishing Company,
which received the fish in payment for its services after the agents of
the Commission had taken the eggs. The fishing season extended
from October 16 to December 3, during which time 2,875 hauls of the
seinc were made and 41,242 fish captured—an average of between 14
and 15 per haul. Of these 2,270 were undersized and were immedi-
ately returned to the river. The remaining 88,972 were retained in
crates and pounds. The crates used in this work were constructed of
slats, to allow free circulation of water, and were 12 feet long, 4 feet
wide, and 5 feet deep. The pounds, which were irregular in size and
shape, were made by driving boards into the bottom of the river, witha
space between each for the free circulation of water. 'The best day’s
fishing was on November 18, when 2,568 fish were canght.  Of the fish
held, 22,245 were males and 16,727 females.  Of the latter, 12,529 were
stripped, yielding 366,040,000 eggs, or an average of 29,215 per fish,
The balance of the females were either spent, plugged, or hard when
the season closed.

Following is a summary of the daily take of eggs:

Belle Isle. l Grassy Island,
Date. Females Eggs ! Females Bgas Total.
stripped. | obtained., 'stripped.  obtained.

Nov. 10 ?;g, % 1 40,000 g"), 000
1 . p 55,000 {.......... e 5, 000
400, 000 7 400, 000 800, 000
1, 520, 000 31 1,620,000 | 3,040, 000
1, 440, 000 33 1,720, 0600 3,160, 000
1, 540, 000 23 | 1,080, 000 2,640, 000
1,520, 000 53 1 2,600,000 | 4,120,000
3,040, 000 68 2,760, 000 b, 800, 00U
3, 320,000 229 8,680,000 | 12, 000, B0
1,920, 000 260 9,000,000 | 10,920, 00
5,120, 000 353 11,840,000 | 16,960, 000

10, 000, 000 486 | 15,400,000 400,
7,280, 000 854 12,840,000 | 20, 120, 000
17, 680, 000 é 11,840,000 | 29,520, 000
23, 560, 000 829 22,000,000 | 45, 6560, 000
6, 320, 000 652 18,440,000 | 24,760, 000
8, 280, 000 576 14, 000,000 | 22, 280, 000
3,760, 000 475 12,680,000 | 16, 440, 000
30, 520, 000 906 22,400,000 [ 52, 920, 000
K 9, 080, 000 644 16,520,000 | 25, 600, 000
Dec. 3,040, 000 211 5, 600, 000 8, 640, 000
1,120, 000 263 G, 210, 000 1360, 000
4,120, 000 200 4, 800, 000 8, 920, (00
8, 760, 000 88 1,800,000 | 5,560, 000
.............. 71 1,800, 000 1, 800, 000
5,200,000 [cceoeevaiifieiianiiinaa, 5,200, 000
.............. 110 2,480, 000 2, 480, (00
2,640,000 | oot el 2, 640, 004
1,280,000 |- veeeeeealonnnnaininnn.. 1,280, 000
157, 660, 000 7,811 208, 480, 000 | 366, 040,100
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All of the eggs were forwarded to the Detroit ]chhery by means
of tug and wagon, it being necessary to hold over night those taken
at Grassy Island, but this was done without detrimenf:. The number
of eggs shipped was 201,800,000, leaving 164,240,000 in the hatchery.
As the total number hatched was 135,000,000, it would appear that the
percentage was a little above 82, but in reality it was about 85 per
cent when allowance is made for the fact that a part of the eggs
shipped were eyed eggs. The season was rather earlier than usual,
the hatching period extending from March 23 to April 16, and the
distribution was made between March 30 and April 17 by means of a
tug and two of the Fish Commission cars. The cars carried 27,000,000
fry in five Joads, three of 5,000,000 each to Charlevoix and two of
6,000,000 cach to Mackinac City, for planting in Lake Michigan. The
balance were deposited in the Detroit River and Lake St. Clair.

Not only did the number of white-fish greatly exceed that of any
previous year, but the quality of the fry also greatly surpassed that of
any of the earlicr efforts. This may have been due in part to the
favorable weather conditions, improved facilities, and expert manipu-
lation, but undoubtedly credit should be given to the liberal plants
made in the past in the Great Lakes.

To relieve the overcrowded condition of the Northville and Detroit
stations, and also to comply with the Milliken act of the State legisla-
ture, which provides that the fry from 75 per cent of the eggs col-
lected shall be deposited in State waters, the Sault Ste. Marie hatchery
was used, and from the 16th to the 23d of November 5,000,000 lake-
trout eggs were sent there from Manistique. Of the 3,700,000 fry
which hatched from these eggs, 1,000,000 were turned over to the
Michigan Fish Commission and 2,700,000 distributed. The eges
began hatching April 20 and it was not until May 10 that all had
hatched, the cold weather greatly retarding development, although
it apparently made the fry extremely hardy. The first plant was
made on May 19, and the last of the fry were liberated May 31, the
work being done by messengeér and tug.

A shipment of 30,000,000 white-fish cggs was reccived at the Sault
Ste. Marie Station from Detroit on November 29th, 6,080,000 on Decem-
ber 28, and 10,000,000 on F cbruary 25, or a total of 46,080,000. The
first shipment was made when the eges were green and the last two
shipments after the cggs were ecyed. The product of the eggs resulted
in 40,000,000 fry, or about 86 per cent, the first hatching on April 10
and the last on April 29. With the exception of 2,000,000, which
were shipped by baggage car to Manistique, the distributions were all
made by boat. The first plant was made on April 15, and the work
of distribution was completed on May 1. A large proportion of the

fry were planted in Lake Superior near Whitefish Point and in Lake
Huron off Detour. ‘
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The Commission is indebted to A. Booth & Co. for the free trans-
portation of fry to Whitefish Point, Lake Superior. )

The following table shows the number of eggs collected, number of
eyed eggs shipped, and fry distributed:

Eggs | Eggs Fry
collected. shipped. distributed.

366,040,000 | 104,720,000 | 217,500,000
25, 312, 000 8,128, 000 13, 256, 00J
1,134,260 ..ot 1,055, 000

Species.

White-fish..
Lake trout. .
Brook trout ...

Steelhead trou .. 164,600 ... ......o... 140, 000
Ruinbow trout . ..o .. 105,012 1. .oaeiioats 86, 000
LOCHh LEVET tROUL - o v vnnee v oieanaeeaeaeaaneeanas .. 78,000 .. .. ... 76, 000
Graylng covveveneeiiieieeeaeaaiotioieiecarannieenas 209,078 ...l 200, 000

27 T e 393, 042, 950 | 112, 848, 000 232, 811, 000

Durutit STATION, MINNESoTA (S. P. Wikks, SUPERINTENDENT).

During the year a concrete sidewalk was constructed along two sides
of the station grounds abutting the highway, and extensive improve-
ments were made on the hatchery building, gravity flume, and steam
plant. A large number of shade trees were also set out.

Of the 34,290 young steelhead trout on hand at the beginning of the
year 30,000 survived and were distributed as fingerlings.

In August and September arrangements were made for the collection
of lake-trout eggs at the usual points on Lake Superior, namnely, at
Grand Portage, Minn.; Port Arthur and Rossport, Ontario; Isle
Royale, Manitou Islund, Keystone, Ontonagon, and Marquette, Mich.
The spawning season opened September 15 and closed October 31,
resulting in a total collection of 15,771,000 eggs. Of these 3,771,000
green cggs were transferred to Cape Vincent, and 25,000 to the Pan-
American Exposition, at Buffalo. Subsequent shipments of eyed
eggs were also made to the number of 2,325,000.

The following table shows the number of eggs of various species
received from other stations of the Commission and the disposition of
same:

- e from| E Fingerl
i ceivedfrom| Eggs CE8s ry ngerlings
Bpecles. other collected. | shipped. |distributed. dlstrlbuwﬁl.
stations,

White-fish ...ooooiiiiiiiiiiiiiiiaiiiiis 34, 000, 000 ) : 29,800,000 |...

Laketrout............... . , 000 |,

Grayling ... . ,000 |.

Brook trout. ..

8teclhead trou

Rainbow trout

37,370,180 30, 000

TOA] e enrreeeeieeiiaeeeareanannns 386, 450, 000 ' 16,771,000 | 6,121,000

All eggs and fry were handled throughout the season with very light
losses, and the fry resulting from the eggs received from other stations,
and also the lake trout carried through the season, were all distributed
in good condition in April, May, and June.
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QuiNcy STATION, lLuiNots (S. P. BARTLETT, SUPRRINTENDENT).

Throughout the navigable portion of the Illinois RiV(.Bl', or about
250 miles, the banks in most places are low and any cons1derr.mble rise
of water overflows them, producing ponds and lakes varying in width
from a few feet to 8 or 10 miles, in which the native fishes find
desirable spawning-grounds. With the receding waters many of the
adult fish and millions of fry become landlocked. Here they grow
rapidly until, with the contraction of the water areas and the increas-
ing demands for food, tho waters become overstocked and the fish die
in countless thousands from starvation or perish by the drying up
of the ponds during the season of summer drought, when the temper-
ature of both air and water become abnormally high. The work of
the Quincy Station consists in the collection of the fishes from these
overflowed ponds and lakes and the return of them to the Illinois
River, or their distribution to applicants throughout the country.

At the beginning of the year there were large numbers of fish in the
ponds and the best of prospects for a good collection. The weather
was hot, causing the moss to grow rapidly, but the evaporation was
correspondingly great, so that little difficulty was experienced in clean-
ing out the moss to facilitate the use of small-meshed seines. The
work of collecting continued good until July 22, when the water in
the lakes and ponds, which were 10 to 12 inches deep, showed a tem-
perature of 120 degrees, and the fish, large and small, came to the
surface dead. Up to this time operations had been confined mostly to
one lake, although the moss had been removed from others preparatory
to working them. After July 22 operations were necessarily confined
to the seining of the deeper ponds, but as the moss could not be
removed the results were not so satisfactory as when collecting
from the shallower waters. Operations extended over the entire
navigable portion of the Illinois River. Great care was exercised in
handling the fish on account of the usual high temperature of the

“water. and the distance the fish must be carried from the river to the
large towing live-boxes.

It is necessary to observe caution in rounding a haul to land the
seine, because if the seine is hauled in rapidly to the shore the flounder-
ing of the larger fishes and the rolling of the moss will cause great
injury to the fingerlings. Where possible the seine is brought
together in deep water and a few feet at a time worked over, the fish
being carefully placed in tubs and from them into the smaller live-
boxes until ready to haul over to the river, where they are placed in the
large live towing-cars. They are then taken to the pumping station,
placed in tubs until the temperature is gradually reduced, after which
they are put in the retaining-troughs and held until the following day.
Those showing signs of injury arc removed and those selected for di§-
tribution are placed in tho retaining-ponds. Early in the season it is
difficult to induce the very small fry to take food, but as they grow
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older little trouble is experienced in that respect. Fish that have heen
kept a week or more in the retaining-ponds are in prime condition to
bear transportation, but if sent to the distribution cars direct from the
field where collected great mortality results.

The season of 1901 was an unusually disastrous one, all kinds of
fishes perishing in the shallow overflowed ponds, owing to the high
temperature, when in ordinary seasons they live and flounder around
until all the water is gone and they are absolutely left on the bare
mud. The total distributions of fish thus collected for the year were
as follows: Black bass fingerlings, 50,900; adult black bass, 600; adult
crappie, 2,170; adult warmouth bass, 100; adult sun-fish,. 300; also
158 adult assorted fish. -

At the close of the year the water in the river was 13% fect higher
than the normal level, and too high throughout the month of June for
the collecting of fish.

Mancugrster Srarion, Iowa (R. 8. JonxeoN, SUPERINTENDEXNT).

During the year various improvements and repairs were made to
the buildings, grounds, and waterways, the most important being the
construction of three new ponds. These ponds were 15 feet wide at
the top by 10 feet wide at the bottom, and 291 feet, 254 fect, and 140
feet in length, respectively.

Congress having made a special appropriation of $5,000 therefor,
a stern-wheel steamboat was-constructed by Kahlke Brothers, of
Rock Island, 111, under the supervision of the superintendent. Other
particulars in regard to this boat will be found clsewhere. On the
morning of May 18 a violent rainstorm and cloud-burst broke over the
station, flooding the southeast section of the reservation, destroying
the wagon bridge and road from the main-entrance gate, and doing
much other damage to the grounds. The upper spring reservoir was
completely choked with mud, cutting off the water supply temporarily
from the hatcheiy building and ponds. This resulted in the loss of
about 75,000 of the 328,000 fry which were being beld in the hatchery
troughs. The property damage resulting from the flood was repaired
by the station employees, assisted by temporary labor.

The output of fish and eggs during the year has been most gratify-
ing, exceeding the work of all previous years.

The 60,000 brook-trout fry on hand at the opening of the year were
reared to the fingerling stage, and in the fall 49,200 were distributed,
2,975 being held for brood stock. Tho loss incurred in rearing
amounted to 8,525. The brood stock of brook trout, consisting of
1,209 two and three year old fish, were kept in one of the stock ponds
in an apparently healthy condition until October, when they were
transferred to the 80-foot ponds with plank sides, in readiness for the
spawning season. Soon after the transfer was made the same pecuiiar
disease which has attacked the brook trout at this station for the past
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four years caused a heavy mortality. Efforts were made to check the
disease, but without success, until the fish were again transferred to
the carth ponds. Experiments conducted at this station prove that
it is impossible to hold adult brook trout in the 80-foot wood-lined
ponds, while there seems to be no difftculty in holding the same fish
in the larger ponds with natural earth embankments.

From 257 ripe female brook trout 214,000 eggs were secured, or an
average of 833 per fish. Of this lot of eggs 50,000 were shipped to
applicants and 100,000 were hatched, but the fry were a very inferior
lot and only 65,000 were distributed. The poor quality of the fry is
attributed to the diseased condition of the parent fish. From the
Spearfish and Leadville stations 250,000 brook-trout eggs were
received, and 285,000 fry were hatched from the eggs received from
all sources. Of these, 189,000 were distributed during the spring and
96,000 were held for fall distribution.

The 75,000 rainbow-trout fry on hand July 1 were carried until fall,
when 69,000 were distributed and 3,000 held for brood stock. The
spawning season of the rainbow trout extended from December 10 to
March 21. The brood stock of rainbows consisted of 3,980 three and
five year old fish, which were in excellent condition, having been held
in the large stock ponds the greater part of the year. Out of this lot
1,296 ripe females yielded 1,247,400 eggs, or an average of 963 per
fish. Of the total number of eggs secured 1,007,190, or 80 per cent,
were cyed. Of this number 525,000 were shipped on assignment and
482,190 hatched. Of the fry thus obtained, 241,000 were distributed
and 128,000 arc being held for the fall distribution.

At the beginning of the year there wore on hand 10 adult Loch Leven
trout. During the month of November 8 ripe females produced 8,000
eggs. From this lot of eggs 6,000 fry were hatched, 3,500 of which
are on hand at the close of the year.

There were also received from other stations in good condition
10,000 quinnat-salmon eggs, 10,000 landlocked-salmon eggs, 50,000
lake-trout eggs, 50,000 steelhead-trout eggs, and 100,000 grayling eggs,
which produced strong, healthy fry, and these fry were distributed
on assignments.

The food used for the brook and rainbow trout fry that were reared
.to fingerlings consisted of beef livers and mill shorts, boiled in vary-
ing proportions, according to the age of the fish. Live food collected
from streams in the vicinity of the station was also used to some extent.

During the month of September the rock-bass ponds were drawn,
and the young fish, numbering 14,450, were transferred to troughs in
'the hatchery, where they were held without loss until distributed.
The stock of adult rock bass on hand at the beginning of the year num-
bered 235, but this number was increased by the addition of 45 adults
f:ollected from streams near the station. These fish were scen spawn-
Ing in May, and the first fry were discovered on June 20. The indica-
tions are that the crop of young from this brood stock will be large.
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The work of fitting up the Bellevue collecting station and over-
hauling the equipment preparatory to the season’s work was begun
May 27 and completed June 15. Active fishing operations commenced
on July 1, under the direction of Mr. H. Crasser, assisted by the launch
Water Witch and a temporary-crew of six men. Fishing continued
until October 12, an extra launch and an additional crew of five men
being employed during the month of August. Asa result of this work
100,976 black bass, 24,680 crappie, 16,820 cat-fish, 1,700 perch, 4,340
sun-fish, 600 bream, 305 pickerel, 75 pike perch, and 26 carp were
collected in the lakes and bayous formed by the overflows of the Mis-
sissippi River. These fish were distributed by means of the U. S. Fish
Commission cars to various applicants and planted in public waters
throughout the United States.

While making the collections of young black bass and crappie large
numbers of the more common varieties of fish were seined from the
warm shallow lakes and liberated in the Mississippi River between
Dubuque, lowa, and Savanna, Ill. On account of the large number
of fish handled and the necessity of transferring them quickly, it
was not practicable to count them, but it is estimated that there were
transferred in this way 5,000 black bass, 700,000 crappie, 600,000 sun-
fish, 500 pickerel, 43,500 cat-fish, 35,000 carp, 500 pike, and 200,000
buffalo, a total of 1,584,500. This is regarded as a conservative esti-
mate, and it is believed to fall short of the actual number transferred.

The fish on hand at the close of the year were as follows:

Calendar year in which fish were hatched.
Species.
1901, 1900. 1899. 1898. 1897.
BrooK tFOUL. e eeserserecerorvoranaracacacossresasannn 56, 000
RainNbhOW troQt. oo veeee i iiiciieiiirierannonaaaanan 128, 000
LochLeven trout.....c..ocviieennranrnreneccceccnnne 3,500
QuUINNAt BAIMON . ..ouiiiiniii it 6,300
(631521 3 11 - T R R R R R R 25, 000
ROCK DSBS, < eeveeanansceancenoscscanssssnasansesocssoatonansannasfoscn
Landlocked salmon .. .. 6,
Lake troUt.veeeeeeeaceceacsccceenns ... 4,700
Steelhead troUt..c.cveeeeeeacvesoens ..; 49,000
L (3371 L LR 278,100

SAN MARCO8 STATION, TexaS (J. L. LEARY, SUPERINTENDENT).

An appropriation of $8,000 for enlarging and improving the station
having been secured, two tracts of land (one cutting into the south-
west corner of the grounds and the other extending about 300 fect
along the river front) were purchased at an expenditure of $3,200.
This property rounds out and adds greatly to the appearance of the
station and makes it possible to conduct operationson a much larger
scale.

Four ponds, covering about 3 acres, were constructed at an expense
of $2,252, and a pumping plant of 1,000 gallons capacity was installed.
The latter consists of a 10-horsepower gasoline engine of the Spring-
field type and a No. 6 centrifugal pump, with 6-inch suction and
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8-inch discharge. The entire cost of installing it, including the con-
struction of a substantial engine-house and pump-pit, {unounteq to
$1,125. While in operation the pump requires very little attention,
and the cost of running it for a period of 8 hours is only $1.40. .The
plant has already proved invaluable, the station having been entirely
dependent upon it at one period during the severe drought which bas
continued almost without intermission for two years. A building on
one of the acquired picces of land was removed to the southwest end
of the reservation and fitted up as a residence for the foreman. Wire
fencing was constructed around the orchard and superintendent’s
dwelling and a large number of shade trees set out.

The four new breeding-ponds for the large-mouthed black bass
necessitated the collection of additional brood fish from the San Marcos
River, the stock being increased during the winter to 360, not includ-
ing 90 eighteen-months-old fish which have been reared under domes-
tication. The spawning season of the black buss began over a week
later than in past seasons, not a nest being observed until February 18,
whereas the first nesting has usually occurred from February 8 to 10.
The first fry made their appearance on March 10, but the weather at
this time was very cold, the water temperaturc being 58°, and nearly
all of this school died. During the year 103,580 large-mouthed black
bass were transferred from the breeding-ponds and 81,260 distributed.

The 70 adult crappie on hand were placed in a breeding-pond pre-
pared for them, together with the necessary number of carp for keep-
ing the water roily. During the year 6,490 were removed from the
ponds and 4,455 distributed. This fish is considered as invaluable for
the muddy lakes and streams of Texas, being a prolific breeder, rapid
in growth, and a fine table fish. Its propagation has hardly advanced
beyond the experimental stage, however. The breeding season opens
in March, continues well into the summer, and young fish have fre-
quently been observed spawning during the fall months.

Early in the spring 38 bream were placed in one of the breeding-
ponds and commenced nesting late in April. The spawning season of
this species extends through the summer into carly fall. During the
year 3,410 young fish were taken from the pond and 2,830 distributed.

The rock bass is the most desirable pond fish cultivated at the station
for ponds of an acre or less in area. These fish begin to spawn early
in March and the spawning season continues until July. During the
year 9,360 were transferred from the ponds and 4,555 distributed.
The brood stock on hand at the close of the year consisted of 5 adult
fish brought from Neosho in the winter of 1898 and 25 two-year-old
fish. These were placed in two ponds previous to the spawning season
and from them a good crop of young fish is expected for distribution
the coming season.

Of the 10 calico bass received from Neosho in the winter of 1898, 6
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remain, and these, with 17 two-ycar-old fish, were placed in two ponds
previous to the spawning season, which began March 10. The product
from this brood stock during the year amounted to 1,430 young fish.
At the close of the year the ponds had not been drawn, but the young
fish seen in them appeared to be about one-third larger than rock bass
of the same age.

The question of fish food is an important one in the conduct of a
pond station. As most of the streams in the vicinity from which sup-
plies of food have been obtained in previous years had dried up, it was
difficult to secure natural food in abundance and cannibalism among
the young was much more prevalent as a result. Carp and mud shad
have been propagated for a supply of fish food. The carp are placed
in the ponds with the bass, where the young muke excellent food for
the fry. River shrimp bave heen planted in the ponds in large num-
bers, but as they have no protection arc soon devoured. They make
very excellent food for all kinds of fry in the ponds. Crawfish, also
a valuable food supply, have been scarcer than for the past four years.
Bullfrogs breed in the ponds, but were not so plentiful as in former
seasons. Their young make fine food for the adult bass.

Blind cave salamanders and shrimp continued to come up with the
waters of the artesian well.

It becomes necessary in the protection of the fish to kill many wild
ducks, other water fowl, and snakes, as they are very destructive to
the young fish.

With very few exceptions the railroads of the State have given free
transportation for messengers with cans of fish and messengers return-
ing with empty cans, thus contributing very largely to the success of
the station.

Neosino Starion, Missours (110 D. Deax, SUPERINTENDENT).

The construction work begun last year was continued throughout
the year. The hatchery was reconstructed and changed from a low
one-story to a two-story building, the office was enlarged, and a hot-
water furnace was installed for heating the building. The hatching-
room is now 28 by 36 feet, with space for 20 hatching-troughs and
a capacity for 1,000,000 trout eggs. A room of the same size on the
second floor is used for storage and workshop. Some necessary
repairs were made on the residence and a new pond, 12,000 square
feet in area, was constructed. Two of the old ponds were enlarged,
deepened, and repiled with 13-inch cypress, and a drainage sewer 800
feet in length was constructed. Over 200 fect of retaining wall and
gutter were constructed to protect the embankments on the north side
of the station property, a cement concrete wall was built from the
hatchery to connect with the walk on the south side of the driveway,
and considerable grading was done around the ponds and grounds.
This construction interfered somewhat with fish-cultural work, as some
of the ponds were undergoing repairs during the spawning season.
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Of the 51,500 young rainbow trout on hand at the beginning of the
year 44,088 were distributed in the fall and 2,000 were held for rear-
ing. The adult rainbow trout were placed in the rearing-ponds early
in December, and from them 487,011 eyed eggs were obtained. Of
these, 91,296 eyed eggs were the product of 376 two-year-old female
trout, being 634 per cent of the total number of green eggs taken from
these young fish, and a much better percentage than usual for fish of
this age. Of tlu, eggs thus obtained 304,415 were shipped on assign-
ment, 25,000 were distributed as fry when 3 months old and 77,000
1ema1ned on hand at the close of the year.

Shipments of eggs from other stations to be hatched and the prod-
uct reared for the aquarium at the Louisiana Purchase Exposition
were received as follows: Quinnat salmon eggs, 10,000, which were
hatched, and the product at the close of the year amountcd to 6,900
young fish; landlocked salmon, 5,000, which nearly all died in hatching,
only about 200 remaining at the close of the year; steelhead, 10,000,
which hatched well and grew nicely, the product on hand at the close
of the year being 6,400; grayling, 23,000, large numbers of which
died in process of hatching, though 8,000 remained at the close of the
year and were in fine condition.

In addition to the propagation of the Salmonzda above referred to,
the various fishes propagated in ponds were handled at the station, and
while the work during the year was not entirely successful, 32,965
yearlings were distributed, as follows: 18,400 rock bass, 3,251 straw-
berry bass, 9,514 black bass, and 1,800 sun-fish.

LEADVILLE StaTION, COLORADO (E. A. TvLIAN, SUPERINTENDENT).

At the beginning of the year there were on hand 260,800 brook-trout
fingerlings, of which 30,000 were planted during the month of July,
9,000 in August, 53,000 in September, and 85,500 in October, the losses
during this time amounting to about 51 per cent.

The usual arrangements 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:

3 i Percent
. g ! Eggs col- ' . Fry Eggn
Source of supply. Spawning season. | l}éctcd. : uﬁ)%fr hatched. | shipped.
; X
— .. | R

Station brood fish ....] Oct. 8 to Dec. 8 | 285, 300 31 |......... 162,540
Uneva Lake...... co..| Oct. 23 to Nov. 27 261, 700 13.5 226,600 |..........
Smitn’s ponds. . ... Oct.21 to Dec. b 197, 300 12.8 128,800 [..ioeen-n.
Wellington Lake . ....| Nov. 1 to Nov.28 : 1,303,400 15.9 944,200 . 153,400
Young's ponds ..... e...] Oct. 19 to Nov.23 | 1, 013 700 219 630, 800 111, 700
Mu“ﬂroves gonds . ....| Oct.14 w Nov.26 | 569, 300 22,8 | 257,100 | 183,200
Derry’s ponds ....| Oct.28 to Dec. 7 ).‘.’.5, 300 19.2 182,000 ..........
Bluck Lake.......... . -e--} Oct.28 to Nov. 2| 443,800 ° 9 478,700 © 25,000
Total e e | 4,249, 800 | 20.7 l 2,797,600 | 635,540

Reference was made in last year’s report to the improvement in the
percentage of eggs which produced fry owing to the fact that the
practice of stripping young fish had been discontinued. This year the

¥. C. 1902—5
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lines were drawn somewhat closer, and when in doubt as to whether a
fish was spawning for the first time or not it was put aside without
taking the eggs. As a result the loss on cach lot of eggs was from 20
to 50 per cent less than on lots taken from the same places last year.
Undoubtedly a very much larger percentage of eggs would produce
strong, healthy fry were it possible to secure the eggs from wild fish
without confining them for a considerable period, during which time
it is necessary to handle them over and over again; but the conditions
under which the collection of eggs is made in Colorado arc such that
there is no other practicable way, and most of the wild fish must be
caught early in the segson and penned until ripe.

After the eggs were eyed 675,000 were shipped on assignments, and
in every instance the assignments reached their destination in good
condition. One case of 25,000 eggs was sent to Tokyo, Japan, with a
loss of 12 per cent en route and a subsequent loss of 2,000 during the
period of incubation.

Although the total number of eggs taken was somewhat less than
the number taken last year, the percentage of fry hatched was greater
than last year, and the number of fish available for distribution propor-
tionally greater. On May 20, when all the brook-trout eggs had been
hatched, there were on hand 2,664,440 fry, of which 1,087,115 belonged
to the Commission and 1,577,325 to the parties who had furnished
the eggs. Between this time and the end of the fiscal year there was
a loss of 64 per cent of the fry belonging to the Commission; 745,000
were planted, and there remained on hand 271,000.

Of the 68 adult.Loch Leven trout on hand at the beginning of the
year 33 died, and during the months of November and December
30,600 eggs were obtained from the remainder, from which 18,500
fry were hatched; 8,000 of the fry were distributed in June, and the
balance on hand at the close of the year amounted to 2,450. The
eggs were of inferior quality, as the parent fish were past their prime.
The introduction of the Loch Leven trout has not proved very suc-
cessful, and its propagation will be discontinued.

Of 1,525 two-year-old raipbow trout on hand July 1, 1901, 675 died
and 200 were shipped on assignment, leaving 650 on hand at the close
of the year. There were also 6,790 fry in the rearing-ponds, of which
5,000 were shipped and 1,790 died. During the months of February
and March, 109,800 eggs were collected from Ridgway’s ponds, 50,000
were acquired from the station at Manchester, Iowa, and 100,000
were purchased from J. P. Morrill, Verdi, Nev. These eggs produced
227,075 fry, of which 160,000 were distributed during the month of
June, 41,550 were returned to the owner of the ponds, the balance
being lost.

In February 25,000 lake-trout eggs were received from the Dulath
Station, and hatched with a loss of 900. The fry from these eggs did
not do well, 16,600 of the young dying before the close of the year.

Out of 76 three-year-old grayling in stock at the beginning of the
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year, only 15 remained at the close of the year. The domestication
of the grayling has not proved a success, the few fish on hand hav-
ing been carried for experimental purposes. On the 21st of May
181,200 eyed grayling cggs were reccived from the Bozeman Station,
120,000 of which hatched, and during the month of June a distribu-
tion of 100,000 fry was made in Colorado waters.

On the 234 of May 85,000 steelhead eggs were received from the
collecting station at Medford,Ore., from which 34,090 fry were hatched,
and 383,900 healthy and rapidly growing fish remained on hand at the
end of the ycar. ,

Onthe 26th of February 10,000 landlocked-salmon eggs were received
from Craig Brook Station, from which 9,800 fry hatched, and at the
close of the year 9,450 remained on hand.

At the beginning of the year there were on the hatching-trays
1,317,800 black-spotted trout eggs, to which may be added the collee-
tions during the month of July, amounting to 863,900. Of the
2,181,700 collected, 175,000 eyed eggs were shipped clsewhere and the
balance hatched, with a loss of 17.6 per cent. The distribution of
these fish was made during the fall, when 847,000 were planted for the
Commission and 560,000 for the owner of Grand Mesa Lakes, the point
of collection. During the month of June, 3,016,700 eggs were collected
at Grand Mesa Lakes, and the loss to June 30 was 106,000, or 3% per
cent, leaving on hand at the close of the year 2,910,700.

. For two months during August, September, and October the super-
intendent wus detailed to collect statistics and methods of the fisheries
in Utah and Colorado. During this time the station was in charge of
W. K. Hancock, fish-culturist.

‘ No material improvements were made at the station during the year
in the way of new constructions, although, so far as the funds would
permit, the property was kept in good repair. A new tin roof was
laid on the kitchen, coal-shed, and storeroom of the messhouse. A
small room was built in the workshop, with an inside Jining of tin, in
which to store scines and nets. The grounds were inclosed by a Page
woven-wire fence along the south side and the greater part of the
west side, and the balance of the west side was inclosed with a barbed-
wire fence.

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

Calendar year in which fish were hatched.

Species. [
1902, | 190L 1900.

1800, i 1898.

Brook trout...........
Loch Leven trout ....
Rainbow trout. .
Grayling .
Lake trout. ... ..o oiiiiiiiiiiiiiiiieeiaeanaens
Landlocked salmon . .
Steelhead trout.......
Rlack-spotted trout. ..
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Spearrisn Starion, Sovrn Daxora (D. C. BoorH, SUPERINTENDENT).

During the year the station grounds were materially improved by
the construction of a stone hulkhead 82 feet long, 4 feet wide, and 6
feet high across the canyon outlet, and a channel, in places 6 feet deep
and 8 feet wide, was cut through the upper grounds to connect with
the storm channel constructed last year. Although still incomplete,
the channel is sufficiently lurge to care for sudden accumulations of
water from the canyon during ordinary rains, and has during the past
year carried off the surface water, thus preventing the pollution of
the water supply to the hatchery, and as a consequence the percent-
age of eggs hatched was higher than heretofore. During the summer
much trouble was experienced owing to a decrease in the volume of
the spring-water supply, which is the main source of supply for the
hatchery and ponds. From time to time, as the regular force could
be gpared from the fish-cultural work, and with some temporary
assistance, the sources of the springs rising on the reservation in the
canyon were developed with gratifying results, and it is believed that
by continuing this work the present volume of water can be doubled.
A driveway was laid to grade through the station grounds, and,
together with other completed portions of the grounds, sown to grass.
Shrubs of various kinds were planted, and 47 shade trees were set out.

The fish on hand at the beginning of the year in course of rearing
were distributed as fingerlings and yearlings during the summer and
fall, with the exception of a lot of rainbows which were retained to
rear for a brood stock. The output amounted to 73,500 brook trout,
5,000 Loch Leven trout, and 10,000 rainbow trout.

On the 1st of July there were on hand 1,200,000 black-spotted trout
eggs at the collecting station in the Yellowstone Park. As soon as
the eggs were properly eyed they were packed in refrigerator cases in
lots of about 250,000 each and transported 74 miles by wagon to Cin-
nabar, Mont., thence by rail to Spearfish, where they were hatched, and
during the fall and winter 382,000 fry were distributed to applicants
or planted in the waters of the Black Hills. The substation in the
Yellowstone National Park was again opened in the early part of June,
5 men being detailed for the collection of eggs at that point. At the
close of the year there were in the troughs 1,934,000 eggs.

During the fall the brood stock of brook trout at the station was
largely increased by seining the creeks in the vicinity of the station,
and resulted in a larger collection of eggs from this source than in
previous years. During the carly fall arrangements were made with
persons in the vicinity of the station who had a supply of stock fish
to collect and hatch the eggs at the station on shares. The first eggs
were taken October 26 and the spawning season continued until Janu-
ary 14, when the last eggs were taken from the brood fish at the sta-
tion. The total number of brook-trout eggs collected from all sources
amounted to 1,065,000, of which 112,000 green eggs were given to the
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owners of stock fish, 113,477 were lost during incubation, 355,000 eyed
eggs were shipped to other stations, and the balance produced 496,523
fry. Of the fry, 50,023 were lost in the hatchery, 77,500 were given
to the owners of stock fish, 269,000 were distributed as fry during May
and June, and at the close of the year 100,000 fry remained on hand
in course of rearing for distribution as fingerlings and yearlings.

The Loch Leven trout at the station began spawning October 23
and finished November 29, when 16,375 eggs had been collected. The
product of these eggs amounted to 14,000 fry, which were distributed
during May and June.

On February 10th 50,000 rainbow-trout eggs were received from
the Manchester Station in good condition. The 41,500 fry from these
eggs were distributed to various applicants and planted in streams on
the Rosebud Reservation and in Spearfish Creek.

Between March 20th and May 31st 3,670 adult rainbow trout were
seined in the Laramie River and Sodergreen Lake, about 20 miles
south of Laramie City, Wyo. Only 183, or 5 per cent, of these fish
produced any eggs, the total collection amounting to 170,000, which,
after being eyed at the hatchery of the Wyoming Fish Commission,
were divided equally between the Laramie State hatchery and the
Spearfish Station, the latter recciving 75,000, the product of which
at the close of the year amounted to 60,000 fry.

At the close of the year the stock of ﬁsh on hand was as follows:

Calendar year In which fish were hatched.
8pecles. Eggs.

1902. 1901. 1900. 1899. 1898.
Brook trout. ......ceciveieiieiiienienii]ieeennennnns 100,000 |.......... 690 |..eonnn.n. 1,000
Loch Leven trout...oooceeeeeeeeaneneaa]oncecnacee]ovnennncac]aaaaan.... 2,289 [..o.enva.. 104
Rainbow trout......ocovnniveennnae]enennennnnnn 60, 000 6,000 [.coceneiai]onnnneaaac]oeniaansn
Black-gpotted trout....ooceeoveeeeen... 1,934,000 [..oooeioifoeieiiiifiiniinnts 390 b4
Total.ceouiiemirniineinaianannns 1,934,000 | 160,000 5, 000 2,929 890 1,158

BozemMaN StaTiON, MONTANA (JAMES A. IIENSHALL, SUPERINTENDENT).

The work at this station was confined to the propagation of brook
trout, black-spotted trout, steelhead trout, rainbow trout, Montana
grayling, and the collection of eggs at auxiliary stations.

The work at the auxiliary station for the collection of black-spotted
trout eggs at Henry Lake, Idaho, was in charge of Mr. W. F. Jarvis,
who took the first eggs April 4 and the last May 24. From 700 females
there were obtained 871,500 eggs, an average of 1,200 per fish. Ripe
males were very scarce during the season, and the loss of nearly a half
million eggs is to be attributed to this cause. Besides the eggs trans-
ferred to the Bozeman Station, 235,000 were shipped to other stations
and applicants, one assignment going to Belgium. The temperature
of the water in the hatchery during the season varied from 40° to
54° F., the water in the spring pool being much influenced by the air
temperature.
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The auxiliary station at Red Rock Lake, Montana, for the collection
of grayling eggs, was in charge of Mr. G. H. Tolbert.” The first eggs
were taken on April 21 and the last on May 81. Ripe fish of both
sexes were very plentiful, and the number of eggs collected could have
been greatly augmented had the station been equipped with more
hatching-jars, in which the eggs are eyed. The collection amounted
to 4,463,000 eggs, which were eyed in 21 jars. In addition to the
eggs shipped to Bozeman Station there were shipped to other stations
and applicants 1,455,000. More than 2,000,000 were hatched and the
fry planted in streams contiguous to the substation. The temperature
of the water in the hatchery varied from 49° to 53° during the season.

Mr. Tolbert reports that the streams are swarming with yearling
grayling from the plant of last season, which indicates that grayling
fry thrive well when planted early. v

The number of eggs collected at Bozeman Station and received from
the auxiliary stations during the ycar numbered 1,429,000, as follows:
Black-spotted trout, 615,000; steelhead trout, 83,0003 rainbow trout,
2,000; brook trout, 129,000; grayling, 600,000.

The number of eggs received from other stations during the year
was 282,700, as follows: Brook trout, 197,000; rainbow trout, 47,000;
lake trout, 38,700.

During the year 2,946,000 fry and fingerlings were distributed in
Montana, Idaho, Oregon, and Washington, as follows: Black-spotted
trout, 262,000; brook trout, 24,000; steelhead trout, 10,0003 grayling,
2,650,000. ,

The water in the hatchery at the Bozeman Station is uniformly 45°
during the winter and 44° during the summer months, when the snow
is melting in the mountains. During the past fall the wall of the
warm spring was raised and extended, giving o fall of 18 inches to the
creck-water ditch. As the water of this spring is 77° during the entire
year, it keeps the water in the ditch from freezing in the winter, thus
insuring a constant supply of creek water the year round. After the
fry are hatched in the spring water it is shut off and the creek water
is utilized for the fry. As it never rises above 65° in summer, con-
tains a great deal of natural food, is more highly aerated, and is clear
and pure after the spring rise, or from the middle of June, it ig
preferable to the spring water for the fry.

The different species of trout sent out from the station have done
exceedingly well wherever planted. The steelhead trout and brook
trout have shown a growth quite remarkable, in some instances weigh-
ing 8 pounds at little more than 2 years of age where the supply of
natural food was abundant. There was sent to the station a black-
spotted trout 2} years old that weighed 3 pounds dressed. It had
been placed, with others of the same hatching, in a carp pond near
Toston, Mont., which may go to show the value of young carp as
trout food.
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During the past year there bas been no evidence of disease.among
the fry at this station. A few of the black-spotted male trout were
injured Ly fighting and some by jumping against the supply pipes
during the spawning season, resulting eventually in their loss. The
same causes alvo account for a slight loss of steelhead trout; otherwise
all stock fish have done very well. They are fed on mush made of 1 part
beef or sheep liver and 3 parts of mill shorts from which the bran has
been taken. This food is well assimilated and taken with avidity.

At the close of the fiscal year the following fish were on hand:

Calendar year in which fish were
hatched.
Species.
1902, | 1899. | 1898 | 1897,

BrooK tronut. ..o iieiiiieiiiiieiiiiiieaieiceeisataae e 249,000 |.......... 278 \ 268
Black-spotted trout 225, 000 2,826
Steclhead trout .. ...
Rainbow trout...

Lake trout
Grayling

Totul

Bairp StartioN, Cavnironxia (G. II. LAMBSON, SUPERINTENDENT).

The work at this station is confined to the propagation of the
quinnat salmon. At the beginning of the year the various racks were
in place and some salmon had collected in the fishing pool; the cur-
rent wheel used to supply the hatchery with water was in running
order, and all hatching cequipment had been cleaned and painted.
During the month of July the spawning-house, fish-pens, whim, and
seine reel were made ready for active operations. Twice during the
season the current wheel broke down. The first time it was repaired
by the station employees, but the second time it was necessary to
replace the countershaft.  On each occurrence the steam pump was
operated during the time the current wheel was out of service and
thus kept the hatchery supplied with water.

Fishing began on August 16, when 4 ripe females were obtained.
The following day 87,200 eggs were taken from 7 females. Fishing
and spawning operations continued until September 25, when the
season’s operations with the summer run of salmon closed. The fall
run of fish began October 25, with a catch of 8 ripe females, and the
following day 66,400 eggs were obtained from 10 females. Fishing
and spawning operations continued until November 25.

¥rom the summer run 7,375,520 eggs were taken from 1,203 females,
or an average of 6,130 per fish. The fall run yielded 1,557,770 eggs
from 283 females, or an average of 6,690 per fish. Of the total col-
lections, amounting to 8,933,290 eggs, 5,706,410 were shipped to
the California Fish Commission at its Sisson and Eel River stations,
30,000 were shipped to the Pan-American Exposition at Buffalo, N.Y,
and 10,000 to cach of the stations of the Commission at Neosho, Mo.,
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and Manchester, lowa. From the balance of the eggs collected
2,115,560 healthy fry were planted in the McCloud River. The fry
from the summer run, 811,900 in number, were planted just as the
umbilical sac was absorbed, all the trough room being required for
the cggs from the fall run. The fry from the fall-run fish were held
in the troughs until April and when planted averaged about 234 inches
in length. A lot of 100,000 fry from the fall run were reared in an
ecarthen pond, and at the end of the season, when the plants were made,
averaged slightly larger than those retained in the hatching-troughs.

The method of stripping and fertilizing the eggs was the same
process used during the past five years, with the exception that after
the regular spawning all females were killed and opened to secure the
balance of the eggs in them which could not be extruded in the regular
way. These eggs were washed in a normal salt solution and then fer-
tilized. As a result about 12 per cent more eggs were secured than
if the usual methods had been pursued.

The food for rearing the fry consisted of liver, liver and mush
mixed, and canned salmon., Heretofore much difficulty has been expe-
rienced from feeding the canned salmon, as it dissolved in the water
so quickly that the fish could not find particles large enough to eat and
the water became so milky as to obscure the fish from view. It also
fouled the troughs, covering the sides and bottom with a greasy scum,
and collected on the gills of the young fish, During the past season
these difficulties were obviated by submitting the canned salmon to
pressure in a press made for the purpose, somewhat similar to a hand
cider-press. The moisture was pressed from the salmon until it could
be squeezed in the hand like damp carth, and in this condition it held
together well in the water and did not foul the troughs much more
than liver or liver and mush. For experimental purposes eight
troughs of fry of about the same age were set aside, four troughs
being fed on nothing but canned salmon and the other four on liver
at first and then a mush of liver and shorts. When the fry were
planted there was no apparent difference in the size or condition of the
two lots, the fry fed on the canned salmon appearing as strong and
healthy as any in the batchery. The first cost of the canned salmon
is about the same as that of the liver and mush, but it is always avail-
able when once canned and the labor necessary to secure and prepare
the liver and mush is avoided.

On October 5 the foreman’s cottage was reported on fire, and
although all the employees were at hand ready to do what was possible
to extinguish the flames the building was entirely consumed within
half an hour, the foreman losing nearly all of his personal cffects.

During the summer there were many fires on the hills and around
the reservation. In September the fires entered the southern part of
the reservation, endangering the woods back of the superintendent’s
rosidence. The spread of the flames wag prevented by back-firing.
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On January 16 Colchoolooloo, one of the oldest and most inﬂuex.\tial
Indians on the reservation, died in his hut. He was a consistent friend
of the white people, and in former years saved the superintendent
from being killed by the Indians. His influence was always e}fex'ted
toward keeping his people sober and industrious. He was buried on
the reservation upon a hill, where he had selected a site for his grave.

From October 18 to December 18 the superintendent was absent
from the station, detailed to act us messenger in the transportation of
a shipment of salmon eggs from San Francisco to New Zealand.

On April 24 a quinnat salmon was noticed spawning in the river
opposite the hatchery. It had about finished spawning, only 10 or 15
eggs being secured. It is not known whether this fish was a straggler
from the fall and winter run or an early comer in the spring run.

BarrLr CREEK SUBSTATION, CALIFORNIA (OPERATED FROM BAIRD STATION).

In order to determine the extent of the spring and summer run of
salmon the racks had been put in place during the month of April.
A large run of fish came into the seining-pool during the late spring
and early summer, but owing to the extreme heat they died without
ripening. The experiment proved that there is a large summer run
of fish in the creck, but it also proves that it is impossible to secure
eggs from this run at the Battle Creek Station. A new stone-ballasted
crib pier was constructed at the mouth of the ditch and the water
turned in by the aid of a wing dam. All hatching-troughs and equip-
ment were cleaned and asphalted and the general repairs about the
station completed.

The first fishing occurred October 22, when 13 ripe females were
caught, and the following day from 41 ripe fish 238,700 eggs were
taken. Fishing and spawning operations continued until Decembor 1,
when portions of the racks were washed out and the balance of  the
salmon on hand escaped. The total number of eggs collected amounted
to 10,059,000, of which 705,000 were lost during incubation, and
9,854,000 were shipped to the Sisson Station of the California Fish
Commission. The fry resulting from the eggs shipped to the Sisson
Station were all planted in the Sacramento River and tributaries.

The ordinary method of stripping the fish and fertilizing the cggs
was pursued the same as at Baird, and after each stripping all the
female fish were cut open to secure the balance of the eggs in them.
The eggs were washed in a normal salt solution and then fertilized.
By this method 1,512,630 cggs were obtained, or 15 per cent of the
total take. The entire loss of eggs from all causes was 0.07 per cent.
The method of handling the eggs was different from that followed at
the Baird and Mill Creek stations in that after the second day they were
left undisturbed until they emerged from the tender period or when
the blastopore was fully closed, while at Baird and Mill Creck the
eggs were picked daily. The results from this experiment were not
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definite or satisfactory, as the eggs proved to be better than those at
Baird Station and not as good as those at the Mill Creek Station.

On November 28 a very heavy rainstorm occurred and by night the
creek was raised over 7 feet. A large amount of drift came down-
stream and lodged against the racks and the entire force were engaged
in removing it in order to save the racks. This work proved unavail-
ing, and just as the men were ordered to desist C. H. Storrs, a tempo-
rary laborer, was caught by a log and killed. The coroner’s jury
returned a verdict of accidental death and exonerated the Commission
from all blame. The work of clearing the racks in times of freshet is
hazardous, but this is the first fatal accident that has occurred at any
of the California stations, although there have been seyeral narrow
escapes.

Toward the close of the year racks were put across the mouth of
the creek to turn the salmon into the river and force them up the
McCloud, where they can be retained until ripe. The results of this
experiment can not be foretold at the close of the year.

MiLs, CREEX SUBSTATION, CALIFORNIA (OPERATED FROM BAIRD STaTION).

This is a new station situated on Mill Creek, a stream which has its
source in the foothills of the Sierra Mountains in the northeastern part
of Tehamsa County, and emptying into the Sacramento River from the
east about a mile above the town of Tebama.

Investigations made toward the close of the previous year demon-
strated that there was a large run of salmon in this creek, and in order
to take and eye the eggs a hatching-shed 80 feet long by 40 fect wide,
with 10-foot studding and open on all four sides, was erected. A
water supply of 1,000 gallons per minute was obtained by tapping &
mill-race and thence conducting the water to a settling tank in the
hatchery through 78 rods of ditch and 57 rods of flume. The water
thus used is returned to the mill-race, and is furnished free of charge.
In tho hatching-shed 80 troughs, 154 feet long, 114 inches wide inside
measure, and 6% inches deep, were erected. ‘When fully equipped the
hatchery will have a capacity of 10,000,000 eggs. A small tool-house
and storehouse were also constructed.

The site having been selected before the close of the last year, the
racks were all in place at the beginning of the year. The upper rack,
75 feet long, is composed of three stone-ballasted piers, upon which
rest three double stringers. The racks are 14 in number, made in
sections 5% feet wide and 9 feet deep, with a space of 2% inches between
the slats. 'These racks rest upon stringers at the top and on the mud
sill, which is placed across the stream at the bottom. The lower rack
is constructed in the same way except that it is 85 feet long and has
three V-shaped openings or traps, the angle of the V being upstream.

The salmon of the summer run which were intercepted by the racks
all died before becoming ripe enough to spawn, death being due to the
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extremely warm weather. The fall run was not large because the
creek was very low, while at the same timo the Sacramento was several
feet above the low-water mark. The run began during the last week
in October, and fishing commenced October 30 and continued at inter-
vals until the close of the season on December 2, when 2,561,000 eggs
had been secured from 451 female salmon. The loss during incubation
was 141,000 eggs, or 0.055 per cent. All of the eggs were shipped to
the California Fish Commission—1,000,000 to the Price Creck hatchery
and the remainder to Sisson. The method of fertilization was the
same as at Baird and Battle Creek.

As it has been found impossible to secure eggs from the summer
run of fish at the Mill Creek Station, during the spring temporary
racks were constructed across the mouth of the creek in order to turn
the salmon back into the Sacramento River with the hopes that a large
proportion of them would continue up the river and on to Baird Sta-
tion, where the water is colder and the eggs can be taken. A large
run of salmon passed up the river during May and June, and the fish
were continually fighting the racks, but all were compelled to return
to the river. :

Crackayas StamioN, OrReaoN (J. N. WisNER, 1N CHARGE).

Mr. E. N, Carter, who was in charge of the station for the first six
months of the year, having been relieved, Mr. J. N. Wisner, field
superintendent, was placed in charge for the balance of the year, and
on February 15 Mr. Carter was transferred to St. Johnsbury, Vt.

The initial work of the year consisted in the care of the few fish on
hand at the end of June, cleaning up of the station buildings, and the
construction of a fence around the premises. On July 24 the con-
struction of the rack across the Clackamas River a short distance below
the station was undertaken and the work completed early in August.
Owing to the fact that about 2,000 cords of wood were being floated
down the river, it was necessary to construct a boom above the rack
on either side of the river to a point in the rack where a gato was
made to allow of its passage. This gate was constructed of 1-inch
boards, 4 inches wide, placed with their edges to the current and
hinged to an iron rod below the surface. After the rack had been
completed the employees were set to work on the bed of the river, -
which was cleared of bowlders and snags and put in condition for fish-
ing. Live pens were made for retaining the salmon, and other work
preparatory to the fishing season was done.

Fishing with gill nets began on the evening of September 22, n.nd
on the following morning 43,000 eggs were taken from eight ripe
females. The run of fish gradually increased until October 15, when
194 were taken, 94 being females, and from these 412,000 eggs were
secured, making the largest single day’s work of the season. By
November 8th 10,018,000 eggs had been collected, and as the capacity
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of the station was taxed to its utmost it was necessary to discontinue
collections. The rack was at once opened, that the remaining salmon
might have free passage to the upper waters for spawning. A large
portion of the rack was saved and stored for future use. The total
loss of eggs was 1,347,850, or about 13 per cent of the entire collection.

The females were spawned in the ssme manner as that practiced
throughout the Columbia River territory, except that after the greater
portion of the eggs had been removed an incision was made in the
belly of the fish, the eggs shaken free from the enfolding sac, and
then pressed from the vent. In this manner the egg take was added
to materially, but the eggs thus taken were not of the best quality.
On November 10, after a period of incubation of fifty days, the eggs
hegan hatching, and owing to lack of space it became necessary to
plant the greater portion of the fry as soon as they hatched.

With the view to affording them as much protection as possible, a
series of dams was thrown across the small branch leading from the
hatchery to the Clackamas, it having first been cleaned, and into the
small ponds thus made throughout its length the fry were liberated.
By January 1 over 6,000,000 fry had been planted, and the balance,
2,412,000, were held in troughs and outside tanks to be reared for a
time upon artificial food. In each tank 36,000 fry were placed and in
each trough 18,000, but on January 9 it was necessary to thin them
out by distribution, leaving 15,000 in each tank and 5,000 in each
trough. The fry loss for the year amounted to 128,866, or 1.48 per
cent of thosc hatched.

During September and October 220,000 eyed quinnat-salmon eggs
were received from the Oregon Fish Commission. Of these, 10,000
were loaned to the Portland Carnival in connection with its exhibit
and 175,472 fry hatched from the remainder were planted in the
Clackamas River.

In February 900,000 white-fish eggs were received from the North-
ville, Mich., Station, and after being successfully hatched the result-
ing fry, numbering 750,000, were planted in Lake Sequalitchew,
Washington.

In July and August the rainbow and brook-trout fry carried over
from the previous year were planted under the direction of the Oregon
Fish and Game Association.

In one of the rearing-tanks 20 quinnat salmon had been held until
18 months old, and on June 26, 1902, copper tags were placed upon
them and they were liberated in the Clackamas River.

At the request of the committee in charge & model salmon hatching-
house was installed as an exhibit at a carnival beld in Portland, Oreg.
All the equipment used was made one-third the regular size and was
furnished by the committee. The Commission loaned cans, packing,
and such other articles as could be spared. The installation of this
exhibit was under the direction of the superintendent until completed,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. i

and it proved to be very interesting and instructive to the visitors at
the carnival.

On the 25th of February 100,000 brook-trout eggs were received from
the Leadville, Colo., Station, and carly in March another shipment of
the same number camo from the same place. These cggs were received
in fine condition, hatched well, and the resulting fry, after being fed
for a short time, were planted in waters of Oregon and Washington.

On March 16 a shipment of lake-trout eggs was received from the
Duluth, Minn., Station in good condition, and began hatching March
23. The loss of fry was heavy, but was due to the fact that one of
the screens clogged up, forming a current, which destroyed a large
number. The fry were planted in Lake Sequalitchew, Pierce County,
Wash., and in waters in Oregon.

During May 10,000 cut-throat trout eggs were received from Verdi,

Nev., and the fry hatched from them were planted in waters in Clack-
amas County, Oreg.
. On May 23 the first shipment of steelhead eggs, numbering 40,000,
was received from the Rogue River Station, and on June 3 a second
lot of 30,000 arrived in good condition. The eggs hatched well, and
at the close of the year the fry were doing nicely.

The food used consisted at first of pureliverand later of liver mixed
with Germea. This was prepared by stirring the Germea into very
hot water, to which a little salt had been added, and then grinding the
mixture with the liver to thoroughly combine the ingredicents.

Rocur River SrarioN, OREGON.

This station was operated as a substation of Clackamas. The con-
struction of the rack across the river to stop the ascent of the quinnat
salmon was commenced on July 5 and completed within five days, the
expense of building it being much less than usual, as most of the
material in the last year’s rack was again utilized. For the remainder
of the month and during the carly part of August the tinie of the men
was taken up in general repairs to the equipment preparatory to the
opening of the salmon work, and in making various improvzments,
the most important being the construction of a large water-wheel
capable of lifting 100 gallons of water per minute, and the ercction of
28 hatching-troughs. A\ strong boom was also anchored in the river
above the wheel to protect it from driftwood, and a large supply tank
was built. The money for making these improvements was furnished
by Hon. R. D. Hume.

The fishing scason opened August 20, when 2 ripe females wore
stripped, and from that time to tho end of October eggs were obtained
daily, the total collections aggrogating 5,601,000. The entire number
of ripe females stripped was 1,515, and the largest take of eggs was
on October 21, when 385,000 were secured.  The last eggs were taken
on November 5, and on the 26th of that montn one-third of the sea-
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son’s take was shipped to Hon. R. D. Hume, Wedderburn, Oreg., to
be hatched and liberated by him in the Rogue River at that point.
The balance of the eggs hatched at the station with a loss of 11.10 per
cent, and on December 14 the first plant of fry was made. Early in
the winter an effort was made to feed a lot of 100,000 in the rearing-
tanks, but by January 26 the weather became so cold that it was
impossible to keep the water running and the fry were liberated.
Plants of fry were made from time to time during the winter, though
as many as could be accommodated were retained for rearing to the
fingerling stage, the last of them being released on May 22. The food
given these fish consisted entirely of canned salmon, and they seemed
to thrive on it until they were about 2 months old, after which time
they began dying in large numbers and were immediately distributed.

The Elk Creek Substation was again operated for the collection of
eggs of the steelhcad and silver salimon. A dam 125 feet long and 10
to 15 feet wide was constructed in the creek about a mile from the
hatchery, the old location 10 miles above the station having been
abandoned, as it was found that a large number of the fish spawned
before reaching that point. The dam was very solidly built of logs
and rocks, with false and solid aprons alternating. The false aprons
were filled with rock to give the necessary weight, and around one end
of the dam a 4-foot channel wasblasted and a trap placed init. Toward
the center of the dam were bowlders, around which the fish jumped,
and it was found that by putting a slide upon some of these the fish
would fall into it and be carried into the trap on the opposite end of
the dam. Only one trap was in operation at the opening of the scason,
but later the number was increased to three. A series of substantial
live-pens was constructed above the dam.

Between the 18th of November and 6th of December 500,000 silver
salmon eggs were taken from 268 females. These hatched with a loss
of 63,000 eggs, and in April 424,530 fry were deposited in the Rogue
River at Trail, Oreg.

The steelhead work opened February 18, but the conditions early in
the season were all unfavorable. There was a scarcity of males, and
in many instances it was necessary to impregnate the eggs of several
females with the milt of a not fully matured male. The weather was
also cold and rainy and the water higher than normal. At the close of
the secason—May 11—the total collections amounted to 617,000. The
number of ripe females used was 290. Assoon as the eggs had developed
sufficiently 481,000 were shipped on assignment, one case of 25,000
being forwarded toan applicant in Germany. The loss on the 126,000
eggs retained for hatching was very heavy, only 20,250 fry resulting
from them. These were released in the Rogue River on May 29.
The method of taking and fertilizing the eggs was the same as in pre-
vious years, and the heavy mortality during incubation is attributed
to the unfavorable conditions existing during the collecting season.
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LitrLe Witk SALMON StaTioN, WASHINGTON.

Although a substation of Clackamas, this station is more important
than the head station in all branches of the work. From it are oper-
ated the substations on the Big White Salmon River, and also on Eagle
and Tanner creeks.

The station was opened July 9, when the usual preparations for
active work were commenced. The hatchery and troughs were put in
good condition, a combined wood-shed and storeroom was erected, and
four skiffs for use at the station and substations were built.  All of
the buildings were whitewashed and the outside of the window frames
given a coat of paint. The dam in the supply creck was partly torn
out and widened, with the view to giving an casicr outlet during winter
freshets. The mess-house, which had been almost against the hatching-
house, was moved to a distance of 30 yards from the latter to lessen
the danger of fire. A new flume was built from the source of the
water supply to the filter, and thence to the upper hatching-house; it
was then laid along this building to the lower house, and from there
to the outside troughs. A scow was made for use in bringing in sup-
plies and for the distribution of fish and eggs.

On August 5 the upper rack was completed, and the work of putting
in the other racks was at once pushed to completion. The racks were
constructed in the usual temporary manner of tripods with one long
and two short legs, weighted, and tied with stringers, upon which the
pickets of 2 by 2 material were nailed in a vertical (angular) position.

The fish were captured by means of the regular downstream traps,
and after being caught they were held in retention pens until the fol-
lowing day, when they were spawned.

The spawning was done by the use of a spawning-box to hold the
fish, which were stunned before being put into the box. The eggs
were pressed from the fish by one man intoa pan held by another, and
the milt was immediately applied. The mixture of milt and eggs was
stirred with the fingers, and then the spawn-taker added water until
the eggs were barely immersed. After this the pan was set aside for
1% minutes before being taken up and washed. The eggs were then
carried to the station in buckets, 15,000 to the bucket, and there they
were measured and placed in hatching baskets. After the eggs had
been cleaned and picked for a period of 4 or 5 days, they were
covercd and allowed to remain in perfect quiet until 30 days old,
when they were thoroughly washed and picked over. After this pick-
ing they were kept perfectly clean until hatched. TFeeding was begun
before the yolk-sac was absorbed. At first, with the view to accus-
toming the fry to food, only pure and very finely ground liver was
given, but later on, as soon 4s they began taking food well, they were
fed a mixture of liver and mill-feed.

It was necessary to plant many of the fry as soon as they were
hatched. on account of lack of water and space, but as many as possi-



80 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

ble were held and fed until late in the spring, the final distribution
taking place during April. The total collections during the season
amounted to 14,166,132 eggs, on which there was a loss of 2,537,200.

In addition to the eggs taken at this station, 573,000 were received
from the /Big White Salmon substation and 598,868 from the Eagle
Creek substation, making the total of eggs handled 15,338,000, from
which were hatched 12,800,800 fry. The fry loss amounted to 719,995,
and the total number available for distribution amounted to 12,080,803,
which were scattered along in waters tributary to and in the Columbia
River from a point 30 miles up the Deg Chutes River to the Sandy
River.

Bic Waite SauMoN StATION.

When this station was visited it was found that the White Salmon
Boom and Improvement Company had thrown a wing dam across the
mouth of the river and had cut a channel across the bar in order to
get logs out on a Jower stage of water than had been the former prac-
tice. This change necessitated new plans for capturing the fish in the
river, as it gave the fish u new lead from the Columbia and threw the
current from the castern to the western side of the river.

On September 5 the run of logs was finished and Mr. G. H. Tolbert
was placed in charge of the substation with a crew of 2 men. As
there are no buildings at this point, the necessary camp equipment was
transferred from the Little White Salmon Station, also a complete
equipment of tools. Camp was pitched within 300 yards of the mouth
of the river, and the fishing-ground was located 500 yards from its
mouth. Fishing was conducted by racking the stream and by down-
stream traps. Old troughs were freighted from the Little White Sal-
mon Station and sct up on Olsen Creek, a small stream 1 mile below
the mouth of the Big White Salmon River. Here a fine water supply
was available, which was not only clear at all times but never varied
in temperature.

Later in the season it developed that there was not sufficient room
for the fry being collected, and 100 new troughs were made for this
station and set up out of doors. They were supplied with water from
a 500-foot flume temporarily but substantially built, as it was neces-
sary to carry the flume in one place 20 feet from the ground, exposed
to high winds.

The first females were taken September 14, when 29,500 eggs were
secured. The fish were captured during the greater part of the season
in the downstream trap, but owing to high water it wus nccessary at
times to scine them. The same manner of handling the fish was in
vogue as at the Little White Salmon. During the season 872 females
were tuken, from which were sccured 3,415,000 eggs, showing the
average production per fish to have been 3,916, From the cggs taken
at this station, and from the 741,932 taken at Tanner Creek and shipped
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to this point, there were hatched 3,075,000 fry, which were distributed
with a loss of 830,500. Considering the fact that there were no build-
ings at the station and that it was but the second year of operation, and
also that it was impossible to start the work until late in the season,
the results are considered very good.

At Eagle Creck the eggs collected were eyed in’ troughs set up tem-
porarily and supplied with water by a flume from the creek. Owing
to the rough bottom of the creek it was impossible to follow any defi-
nite method of fishing, but so far as possible the fish were caught in
downstream traps. The traps could hardly deserve the name, being
nothing more than slats and slabs placed wherever practicable between
the bowlders. Besides these traps, seines and dip nets were used.

The total number of eggs collected amounted to 713,000, which were
secured from 146 females, an average of 4,897 per fish, Of these,
90,132 were lost during the period of incubation, 598,868 cyed eggs
were shipped to the Little White Salmon Station, and 26,000 eggs
were left at the point of collection and planted in Tanner Creek.

The station was cared for throughout the season by two men, and,
gonsidering the fact that it was operated for the first time, the work
is thought to have been very successful.

At Tanner Creek troughs, lumber, tools, tent, and a complete outfit
were set up which had been sent over by boat from the Little White
Salmon Station. )

The fish were caught by means of racks and downstream traps, and
t"_Ol‘lghs were set up beside the creck in a most temporary manner,
with a flume 700 feet in length leading to it from the creek as a water
supply.

The first eggs were taken September 12, when 6,000 were obtained
from 2 females, and from this date the collecting season continued with
an average daily take of 33,516 for twenty-four days. The total take
for the season amounted to 804,400, which were sccured from 234
females. The loss of oggs during the eying period was 43,468, Of
the 786,932 eggs eyed 45,000 hatched before it was possible to get
them away from the station, and 741,932 were shipped to Big White
Salmon Station to be hatched in the new troughs set up at that place.

The work at this point, as at the Big W hite Salmon and Eagle Creek,
was all done out of doors. The crew of two men lived in a tent,
cooked for themselves, and did all the work. The hatching troughs
were set up in the open air with no shelter except boards laid across
the top of them us covers.

Bakkr Lake Statiox, Wasitisatox (H. II. BUCK, SUPERINTENDENT).

The opening of the fiscal year found the racks in place on the river
above the lake, as work on them had been diligently prosecuted
throughout the preceding month. Seven rucks were built, but there

were still some sloughs and low places which it was impracticable to
F. C. 1902—
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close entirely at high stages of the water. Notwithstanding the fact
that the racks stood and were carefully attended, it was found, as the
season advanced, that the fish ascended the river. This makes six
years that the problem of blocking the salmon from the upper river
has been tried without success. Some other method of capturing the
fish must be devised. )

During the summer 100 new egg baskets were made of wire with 5%
meshes to the inch, and these proved more satisfactory for hatching
blueback-salmon eggs than the former size of 5 meshes to the inch.

The spawning season of the blueback salmon opened September 5
and lasted until October 26. Low water, which had prevailed through-
out the summer, continued, and the run of fish in the lake was the
smallest that has been noted. In all, 3,694,000 blueback cggs and
50,000 quinnat-salmon eggs were secured, which hatched with a normal
loss of 8.7 per cent. These were all planted as fry in the waters of
Baker Lake between February 22 and Jure 4.

Silver salmon, as usual, spawned in large numbers in the sloughs at
the head of the lake, but no attempt was made to collect eggs from
this species because it is not thought best to allow them to dispute the
limited area of Baker Lake with the more valuable bluebacks, and
there are no facilities for transporting the eggs from the hatchery to
other points for distribution.

Early in December the auxiliary station at Birdsview was opened
under the direction of Mr. Henry O’Malley, and preparations were
made to collect eggs of the steelhead trout from Phinney and Grandy
creeks. The heavy winte~ rains made the maintenance of the racks
difficult on Phinney Creek and they were twice washed out. The tem-
porary hatchery erected at this point last year was used as a base of
operations, but the greater number of eggs were secured on Grandy
Creek, and considerable inconvenience and a heavy loss of cggs re-
sulted in transporting them over the 5 miles of rough country which
separates the creeks. It is recommended that the temporary hatchery
be removed to Grandy Creek. In all, 408,000 eggs were collected and
hatched, with a loss of 18 per cent. Of the resulting fry, 110,000 were
planted in the tributaries of the Skagit River during the last days of
June and 223,815 were on hand at the close of the year.
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Details of distribution.

Fry and Aduéts
o g8, finger- an
Bpecles and disposition, 1}8&.5 lingg o yearlings.

Shad:
Cahaba River, Centervile, At . .ceeieeieeciairereanaeranenanens
Connecticut Kish Commission, 8tratford, Conn ..........

Hadlyme, Conn..........

Brandywine Creek, Wilmington, Del ... ..............
Nanticoke River, Scaford, Del ........
Leipsic Creek, Clayton, Del ...........
Leipsic Creek, Cheswold, Del .........
St. Johns Creek, Dover, Del...........
Murdock Creek, Felton, Del ..........
Mispillion Creek, Milford, Del ........
Murderkill Creek, Ellendale, Del .
Indian River, Millsboro, Del’..... 1110 111110000
Potomac River, opposite Fish Lakes, D.C.

above Georgetown, b.¢c

Bathing Beach, D. C .

Suwannee River, Suwannee, Fla......
Bramford, Fla ......
Ichetucknes River, lchetucknee, Fla.
Santa Fe River, High Springs, ¥la. ool
Withlacoochcee River, Istachatta, Fla.
Anclote River, Tarpon Springs, Fla.ooooioiainnaan...
Aucilla River, Aucilla, Fla........oc.ooiviiiaiaiao...

Ocklocknee River, Oci{locknce, Fla..ocoooeenan....

Little River, Quiney, Fla................
Apalachicola River, River Junction, Fla .

St. Johns River, East Palatka, ¥la ......
Tomoke River, Ormond, Fla....cccooeiiiiiiaaian...
Spruce Creek, Spruce Creek, Fla............co.o.....
Peace Creek, Wauchula, Fla..........
Lake Tohope Kaliga, Kfssimmec, Fla
Ogeehec River, Midville, Ga..........
Savannah River, Augusta, Ga
Ocmulgee River, Macon, Ga.. ..
Potomac River off Pamunkey , M
Piscataway Creek, M
Bryan Point, Md...
Point of Rocks, Md
Swan Creek, Swan Creek, Md.........c.oeaeeee....
Bush River, Bush River, Md....
Elk River, Elkton, Md ................
Busquehanna River, Port Deposit, Md

(o}

Havre de Grace, Md........

Gunpowder River, Gunpowder, Md...... ... ...

North East River, Charlestown, Md.

Patuxent River, Laurel, Md.........

Wankinko River, Wareham, Mass ..

Assawornsett Pond, Middleboro, Mass

Furnace Pond, South Hanson, Masg ..

Delaware River, Howells Cove, N.J .............

off mouth’of Timber Creek, N. J

Lambertville, N. J...cooooiii...

Scudders Fallg, N.oJ o oooiiiiiiiiiiiiiaaeeedianaaaaais

Washingtons Crossing, N. J. [ P

Trenton, N.J.ooooevnenenannn.

Navesink River, Redbank, N, J.

Salem Creek, Balem, N.oJ o..ivuieeieiriniiiieiinanienneenes]oaevannnnnn

Hudson River, Catskill, N. Y..

Cape Fear River, Wilmington, N, C..oooviiiiinvnininrnieenaaidorceaaennnnn ..
Neuse River, Newberne, N. Coovvvrvinrniiviiiniiineeeeneneebovnoini, 750,000 |.

Kinston, N. C oooiiniiiiiiiiiiiiiiciieiaacecac|orneeinninn. 760, 000
Trent River, Pollocksville, N, Covreeerrnnreieiiienneerenesneasfoeeeecncanes 270,000 |.
81x Runs River, CHNLON, N. C.uueerroierinnreeeeannesacenas]oesaanananns 1, 000, 000
New River, Jacksonville, N. C . 300, 000
Chowan River, Hornblower Pot 2,103, 000
iden House, N. C. 2, 802, 000
ReedY Point, N, C 1,246,000
Pasquotank River, Elizabeth City, N. 1,548, 000 {.
Tar River, Washington, N, C.uveerrniriiiiiiiniiiieraneenneens]ocennes 728, 000 |.
Salmon Creek, Avoca, N. C ....ouoooooerinsoeananisnnnanseannnns 38,409,000 |.
Perquimans River, Hertford, N. C . nvneveueoonoinnnionnoneiaannnn 1,012,000 |.
lfoanoke River, Plymouth, N.C oovevrerrerrnarenreenenneeennaloneaans 2,623,000 |.
Neuse River, GOlASDOTro, N. € eiciiiniciiinnennnecasncaecaeena|onecans 880,000 |.
Edenton Bay, Edenton, N. C........ R I 1,269,000 |.
Lake Waccamaw, Lake Waccamaw, N. Co..o.oooiiiiiiiini]ennns 400, 000
Chowan River, Hollevs Haul, N.C.ooooii e 1,464,000 |.
Susquebanna River, Fites Eddy, Pa........ 235, 000
Columbia, Pa....... 363,000 |.
Runnins River, Providence, R. 1......... 1,200, 000 |.
Bhad Factory Creek, Providence, R. I.... . 1,800, 000 |.
Cooper River, Monks Corners, 8. C....... 300, 000 .
Ashepoo River, ASKEP00, 5, Caurernnrasncneececeaceneneneeaealeacacaaeenns 900, 000
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Details of distribution—Continued.

Fry and Adults
Speeies und disposition, Eggs. finger- and
lings. yearlings.
Shad—Continucd.
Big IPedee, PEAee, 8, C oovieniniiiiinniiaeniienieiaiianenniaantfoennnenenns 1, 625, 000
Sampit River, Georgetown, PO PR 413,000 |..
Black River, Barpers, 5. € ooovniiioiiiiiiiiiiiiiiaieacefeimnaeeee 410, 000
Edisto River, Jacksonboro, 8, C....ovvivuniiiaanreinienecennnnforrieerennns ' 1, 000,
Salkehatchie River, Yemassee, 8. Coorrreninnetiuiiiianaeroeanomenecnrnes | 500, ..
Nottaway River, Courtland, VA ...ooooimmmiieniiieioeaiionnanifeeceecnecnes : 750,000 |....
Blackwater River, Franklin, Va. P PR 446, 000
Nansemond River, Suffolk, Va.....cooooaievnnns N 956, 600 |.
Potomac River, Occoquan Bay, Va........c.... ' 686, 000
off Qccoquan Creek, Va........ 2, 000, 000
Little Hunting Creek, Va... ' 1,090,000
Tohick Creek, Va........... .. \ 4,835,000
DoVes Creek, Vi cooveeeieienvnriataraccccafosennnaasens 1, 648, 000
Total ..... R D R | 104, 986, 000
Quinnat salmon: ’ !
McCloud River, Baird, Cal..oooooiiieiieeaieniiiiniieanasceiiforaaeeans,er 2,115,660 {............
California ¥ish Commissfon, Sisson, Cal...... 14,472,380 |..ooiiniiianen
Eel River, Cal 2,008,030 |.....
i Price Creek Hatchery, Cal ...... 1,000,000 |...caenennnsns
Lake Okoboji, S?int Lake, JOWR c.ooviirniiriaaareanecaaoennns 4,000 |.
Spring Branch, Clackamas, Oreg....c.oooeeee- . 4,462,842 |...cenennnnn
Clackamas River, Clackamas, Oreg. e 4,043,356 |............
Columbia River, Viento, Oreg............... 1,757,000 |..cceeenninnn
Cascade Locks, Oreg....... 192,000 j..cicavnnsnns
. Hood River, Oreg ......... 108,000 |.oeveeennn-.
Hood River, Hood River,Oreg,..c.coooaeo.o 163,508 [cceennencnnn
Columbia River, mouth of Lindsey Creek, Oreg.....ooooooeeeifeennns 80,000 |.coovnnenn...
Osterguarde Creek, Oreg..........l------ 80,000 [-c.eeeennnnn
Shell Rock, Oreg .. [ .. 60,000 |....ceennnnn
The Dalles, Oreg ...... 12,000 [..oenennnn..
Memaloose Igland, Oreg. 65,100 J...oena.ns
Eagle Rock,Oreg........ 86,000 |..ovenenien
Waseo County, Oreg..... 36,000 4. ..ot
Seufert's cannery, Oreg . 12,500 [...ocvnnnenn
Rogue River, Rogue River, Oreg........... 920,000 [..ocvennnenn
Trail, Ore¥ ...... P feeraeeeararenaean 2,161,363 |....coonle.
Tanner Creek, Bonneville, Oreg....coccoeveiiiiiniann.. 45,000 |......o0anes
Five Mile Creck, Wasco County, Oreg ...coeeevnvnenn-nes 23,400 |.cecnennnnnt
Lindse{ Creek, Wasco County, OTeg ..o vivmenrnnnncene .. . 30, 000
Five Mile Creek, Seufert’s Cannery, Oreg........ooveeeen ceen . 25,000 {.
Des Chutes River, ¥ree Bridge, Oreg....coooveeernnninnnn P . 11,000 |.
gandy River, Multonomah County, Oreg................. 15,000 |.
Mill Creek, The Dalles, Oreg eeeeeerncrnveiemeaeceneeee. 7,000 |.....
Currens Creek, Currens Creck, Oreg .....oceeeivieennnn. 21,000 {.......
Eagle Creek, Wasco County, Oreg.......ococeeenienanene. 000
Tanner Creck, Wasco County, Oreg.......ccvevovunnnes
Herman Creek, Wasco County, Oreg.......coovvveannns
Willamette River, Portland, Oreg..............coenanee
R. B. Hume, Wedderburn, OTeg.c.ocoeeamaniaanaseaaonn
Little White Salmon River, Skamania Coum{. Wash.....couofenenmaanoens
Big White Salmon River, Skamania County, Wash ... .
Columbia River, mouth of Dog Creek, Wash.........
Cooks Landing, Wash..............
Underwoods, Wash.... .
Skamania County, Wash. ... .oooiiianaifoernrenrcens
Thirteen Mile Point, Wash.c...oooioiaiiiiecscannaees
En{gle Rock, Wash......coooneints [ PPTPRPORN
Klickitat County, W N PP
Huntsucker Point, Wash [N P
Dog Creek, Skamania County, Wash ... [ P,
Rock Creek, Skamania County, Wash. eeremeneees
Olsen Creek, Skamania County, Wash ... ceoouerniomrenconefroromeoerees
Wind River, Skamania County, Wash......coeoooroniiaareconirmmmneooness
Hamilton Creek, Skamania County, Wash.........cococoecrecjerorocecren-
Klickitat River, Klckitat County, Wash....oooeooiiimaancencfiemrenenrons
Baker Lake, Baker Lake, Wash coooooeimeeorieioanenicoeennneefoeenernnere
TOLR] oo e eeeearaaaesassonsassesanssnasesessasnoccascacs 19, 346, 410
Allantic salmon.
Connecticut Fish Commission, Windsor Locks, Conn......... 200, 000
Kast Branch of Mattawamkeag River, Oukﬂeld. Me. ooooiiiifonannen
East Branch of Penobscot River, Grindstone, ) (-7 R
Pleasant River, Brownville, Me.......ocoeeenet
Phiilips Lake, Bangor, Me .......cccceceeeae
New Ignm shire Fish Commission, Concord,
Balmon River, Altmar, N, ¥........coooeeeene
Baxton Millpond, Spartanburg, 8. C..coaveiivecreniiiriereee.
O] - oot eeieeereancasansaceesaarasosararamanaceccnsaes
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Details of distribution—Continued.

85

Species and disposition.

Fry and
finger-

Eggs.
B8 lings.

Landlocked salmon;
Gus. Cushman, Telluride, Colo

Connecticut Fish Commission, Windsor Locks, Conn.

Sysladobsis Lake, Grand Lake Stream, Me

Grand Lake Stream, Grand Lake Stream, Me

Grand Lake, Grand Lake 8tream, Mc
Phillips Lake, Dedham, Me
Toddy Pond, Orland, Me.......
Willlams Pond, Bucksport, Me. ..
Moosehead Yond, Moosehcad, Me.. .
Second Debsconeag Lake, Norcross, Me
Herd Pond, Norcross, Me
Nickerson Lake Houlton, Me....

G. H. Richards, Wenaumect, Mass
E. C. Wood, Plymouth, Mass
Massachusetts
Lake Winnepesaukee, Laconia, N. H
Crystal Lake, Grafton, N.H ........
Penacook Lai(e. Concord, N.H .
Granite Lake, Keene, N.H .....
Lake Winnegecket. Warner, N.H.
Tewksbury Pond, Canaan, N. H ..
Lake Tarleton, Pike Station, N.H ..
Dan Hole Pond Mou]tonvilfc, N.H.
Sunapee Lake, Loke Station, N, i
A.M. Bigelow, Branchville, N.J .
New York Fish Comission, Cale
James Annin, jr., Caledonia, N. Y.
Wilmurt Club, Northville, N. Y.
W. M. Keil, Tuxedo Park,N.Y..
Otsetig Lake, Cooperstown, N,
Harris Pond and

Utah Fish Commission, Murray, Utah
Clyde River,Derby, Vt .......i0coveuunnn..
Ca.sﬁ)lun Lake, Greensboro, Vt ..
Little Averill Pond, Averill, Vi,
Long Pond, Westmore, Vt . .....
Willoughby Lake, Westmore, Vt.
Lake Dunmore, Salisbury, Vt..............
Vermont Fish éommisslon, Roxbury,
J. B. Flelding, North Wales, Englan

Blueback salmon:
Baker Lake, Baker Luke, Wash

Steethead trout:
Alex. Von Boxel, Cimarron, Colo...... .
Lake Cobbosseecontee, Monmouth, Me
Big Sturgeon River, Indian River, Mich
Thunder Bay River, Turtle Lake, Mich ...
Baldwin and Sanborn creeks, Baldwin, M
8pring Fork and Sweetwater creeks, Win,
Greens and Floodwood creeks, Leota, Mic

North Branch Pere Marquette River, Branch, Mich

Little Au 8able River, Fountain, Mich
Tobins Harbor, Tobins Harbor, Mich ...
Lester River, Duluth, Minn...\.. ceeeens
Fisck her Creei{. Duluth, Minn

Lester, French and Sucker rivers, Duluth,

West Branch of Lester River, Duluth, Minn

Mont

Crystal Lake,
Falitlio Barton, Vt

Lake, Fairlie, Vt,

ish Commission, Puris, Mass. ...

ill River, Woonsocket, R. 1.

Adults
and
yearlings.

585,067
7,728

623, 656

................................ 90, 000
................................ 834, 530

424, 530

................................ 3,371,000

th
leton, Mich.
1

Minn.......
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Details of distribution—Continued.

Species and disposition, Eggs. I

Steelhead trout—Continued,
Skagit River, Phinney Creek, Wash
Quartz Creek, Wash..
Fischer Creeck, Orienta, Wis_.....
Christie Lake, Spooner, Wis.
8. E. Land, Centennial, Wyo...
8. Jaffe, Osnabruck, Germany......o.ccoeiieiiiieiieniannanns

Fry and
finger-
Hngs.

Adults
and
yearlings.

Loch Leven trout:
Trout Lake, Idaho S¥Hngs, [070) 1o SO U
Orchard Hill Brook, Plymouth, Mich.
Van Etten Creek, Au Sable, Mich,..
Iuntermediate Lake, Bellaire, Mich..
Lake Hamlin, Ludington, Mich...
Speartish Creek, Elmore, 8. Dak. ..
Box Elder Creci{, Benchmark, 8. Dak
Spearfish Creek, Spearfish, 8. Dak...
Trout Ponds, Roubaix, 8. Dak.eeeeoeeiieaiiiiniiniiiiiiaiaaneas

Raindbow trout:

Black Water Creck, Jasper, Al c..o.oivnieiaiiiiaciciiocecenns
Big Cove Creck Mill Pond, Gadsden, Ala .........oocoveeans

Big Spring, Huntsville, Ala........oooiiiieiiniiiiaen.,
ApEIicunts In Alabama . oooiniiiiiini e
Qak Creek, Jerome, ATiz . ..oonii i
Oak Creek, Flagstaff, ATiz . .oioier coieieiiiiareinann
Clear Creek, JErome, ATiZ. oo..cooouiiiniviiaeenionrneianoaeen
Big Creek, Rich Mountain, Ark............oiciiiiaiiie,
Fish Lake, Pine Bluff, Ark.. ... iiiiiiiiiiiaiiiiiiiaes
Spring Brook, Rogers, Ark....
Eagle River and Lake, Berrys Station, Colo «................
Artificinl Lake, Sallda, Colo ..o ivvinrniiianirianiiannoe
Fryingpan River, Thomasville, Colo .........cooiiieiiniiiee
Platte River, between Grant and Clff, Colo ...oovveieeen .
Eagle River, Berrys Station, Colo..... et taemearenaraesans
Trout Lake, Grover, COl0 couueieiienrrmiioanecacanecanceaas
Applicant at Sterling, Colo....coooeeiiieiieiiiiiiieiiannas
Copeland Pond, 8eymour, CONM...coeevoieniieireoiaseraonnnn
Connecticut Fish Commission, Windsor Locks, Conn........
Applicants at Windsor Locks, Conn
Beaver Pond, Pine Qrchard, Coun .
Pembleton Creek, Ellendale, Del ..o iiiaiaao.t.
E. G. Shortlidge (State waters), Wilmington, Del ...........
?‘gring Lake, Cedartown, Gl oveeeeeerevarnennerennnanas veees

erry Logand Rock creckﬂiE]]ijuy,Gu..................... DD

Tallulah River, Tallulah Fallg,Ga.ooovveiiinniirnneneiaiicaei]ioenennenn
Wolf Creek, Turnerville,Gi . c..coevenninniienniiiearaiaeeeeaiiieiiioeas
Anderson Creek, Turnerville, Ga . N PP
Deep Creek, Turnerville, Ga . oounviennriianeieiiiiiiiiinnne]|ieeaeanaes
Big Spring, Calhoun,Ga... .
¥ish Ponds, Calhoun,Ga ..
Ivy Creek, Clarksville, Ga ...
Santee Creek, Clarkesville, Ga
Amys Creek, Clarkesville, Ga.
Crystal Lake, Dalton,Ga .....
Pacolet Lake, New Holland, Ga ..
Lookout Creek, Rising Fawn,Ga .
Fish Lake, Toceoa,Ga........
Applicant at Dalton, Ga.
Bee Creek, Olney, Il ...
gpring Brook, Bristol, Ind.....

rout Pond, Rolling Prairie, In
Early Lake,Durant, Ind. T ...
Crystal Lake, Dewitt, Iowa.....
Snymagilll Creek, McGregor, Iowa
Spring Creek, McGregor, Iowa.......
Maquoketa River, Forestviile, Jowa............-
Mill Creek, Bellevue, Iowa...covieeneneeeccnennns
1ime Creek, Mason City, Jowa.......cieaeeonnnes
Urper Iowa River, Decorah, Iowa o.oveeenenn..
Big Cedar River, Osage, lowa......coooeviennnn
Turkey River, Cresco, Iows ........coeeeennenes
Wapsipinicon River, Mclntire, Iowa....oooeannenan ..

Jonia, Iowa .. cooeviiiaaiiians .

Upper Iowa River, Chester, Iowa .......ccooovniiiiniinnnnaans.
Turkey River, Fort Atkinson, Iewa..........cooiiiiiiieneneen
Red Cedar River, CharlesCity, Jowa.........oiiiaieniaaaee .
Des Moines River, Estherville, IoWt, coeviiienrnieieiieecceaissenneenes

etk bt 3k et bk £0 bl o Bk
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Details of distribution—Continued.

o Fry and
finger-

Spectes and disposition. v

e
03

@3

)

Adults
and
yearlings,

Rainbow trout—Continued.
Maguoketa River, Manchester, Iown
Spring Branch, Manchester, Iowa ...
Cannan Lake, Camden, Mc ..........
Lake Penneesswasswee, Norway, Me
Phillips Lake, Bangor, Mc.....
Twinings Branch, Belair, Md
Texas Branch, Texas, Md..
Turkey and Painter branches,
Spring Branch, Garrett County. Md
Muddy Creek, Garrett County, Md .
Fishing Creck, Frederiek, Md .......................
Bennetts Creek, Frederick, Md............. .. ...

Mine Branch, Minefiedd, Md ............iiiiiiiiiiiina.,
Braneh of Youghiogheny River, Mountain Lake Park, Md
North Blade Pond, Swanton, Md
Brownings Dam, Oakland,Md ...
White Ouk Run, Oakland Md ...
Marsh Run, Oakland, Md ........
‘frout Lake, Oakland, Md ..
Lake Jorosa, Glyndon, Md..........
North Branch and Puint crecky, Hyatt

Maryland Fish Commission, Druid )

Lake Quinsigamond, Worcester, Mass ... coioiiniiiiniineei]ieiiaiaiaiinn
Pine Grove Pond, Williamsburg, Mass.....oooiiiiiiiiienienafenea .o [
Massachusetts Fish Commission, Hadley, Mass.........o......

Wilkinsonville, Mass........
Hicks Brook, Millbury, Mass ... oiiiiiiiiiiiiiiiiiiiiiienaeforiananenas
West Creek, Hastings, Mich
St. Marys Rapids, Sault 8te. Marie, Mich.....
West Branch of Cedar River, Harrison, Mich..
Perch Creek, Sidnaw, Mich ... ... o.iiiiiiiiiiiiiciaanen.
Tributarics of Paint Creck, Oxford, Mich ...
Black River, Onaway, Mich ... .....ooiiiiiiiiiiiiieidoiianaan
Titibawassee River, West Branch, Mich ....
Huron River, Milford, Mich..........cciiiiiiiiiiiiiiiennireeifonienans
Pigcon River, Rondo, Mich ..
Lester River, Duluth, Minn...............
l}much of Lester River, Duluth, Minn....
Fish Pond, Gloster, Mis9 . ...ooiieeemeeiiiiinniennnnnnannnnn. .
Brazil Creck, Bourf)on, b2 (o SRR, I
Flat Creek, McDowell, Mo ...
Lake of the Woods, Fulton, Mo
Spring Luke, Republic, Mo. ..
Ash Cave Lake, Dixon, Mo,...............
Distillers Pond, Southwest City, Mo...
Galloway Cave Pond, Galloway, Mo ..
Bryant Creek, Mansfleld, Mo..........
Spring River, Verona, Mo.................
Bennetts Mili Creek, i,ebmlon. Mo
Baker Lake, Dixon, Mo....
Hahatonka Lake, Hahaton
Fish Pond, Carthage, Mo, .c.ooooianaoo.t.
Kansas City, Mo. ..
Exeter, MO, oo i iiiiiiiiii et
Hickory Creek, McMahons, Mo......c..coovviiiiai.o.
Bennetts Mill Spring, Bennetts Mill, Mo...............
Schlichts Springs, Crocker, MO. ..coooiieiiiiiiiai.,
Blue Lndﬁe Spring, Bourbon, Mo.....coceviiiiiiaaa
R. D. Kel oil,'%. Lebanon, MO .eevniiniiniienannaan...
John A. Willlams, Verona, Mo
Nebraska Fish Commission, South Bend, Nebr.......
Penacook Lake, Concord, N, H
Isinglass River, Dover, N H «...ovevivieccnnaannns
Webster Lake, Colebrook, N. H ..oooivvvevinnnn...
Cocheco River, Dover, N. H...
Chas, B, Clarke, Concord, N, H
Spring Brook, Ramsey, N. J...
sh Iond, Gallfa, N.J..........
Riegelsville, N, J....
Pecos River, Glorieta, N. Mex
Gonzaloy Aroyd Creck, Springer, N.
Alamositos Creek, Springer, N. MeX............
Fish Pond, Springer, N, Mex ......
Engle, N. Mex.......
Las Vegas, N, Mex ..
Dorsef', N. Mex.... -
Yortales, N. MeX c.ovievnaecneanne
Indian Creek, 8an Marcinl, N. MeX c...coceennn
Wynantskill Creek, Troy, N. Y....
Fish Pond, Hudson, N. Y -.ccoivrnneeceecionnen
Batten Kill Creck, Cambridge, N. Y ceceerennieiiaananeanceces
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Details of distribution—Continued.

Species and disposition. Eggs.

Fry and
finger-
lings. I

Adults
and
yearhings.

Rainbow trowt—Continued.
Jacobs Creek, Watertown, N. Y ..o iiiiniiieiaianiaaaaaadleaaeas
J. Stens Creci:, Watertown, N. Y.
Jummey Creek, Watertown, N, Y....
Silver Mine Branch, Hot Bprings, N, C...

Spring Creck, Hot Springa, N, Ceovenvinniiiiiinniannnns
okomis Mill Pond, Lexington, N. ¢ ... ...ooa..
Fish Lake, Onk Ridge, N. C.oo oo
Elk River, Elk Park, N. C..coooiiiiiiiiiii it ianes
Fish PPond, Spray, N. C.... et ececear et
Morrisville, N. C .ol iiiiiieiiiiei s
Cranberry and Blevins creeks, Cranberrey, N. C.o.ooool....
Trout Lake, Rowland, N.C..
Millpond, Rowland, N. C ... iiiiiiiiiiiiiiiieaaaeansn
French Broad River, Hot S{)rings. N.C..
Swanuanoa River, Black Mountain, N. C ...
Savannah and Green crecks, Dilsboro, N, C . PN
Steele Creek, Morganton, NoCoeienniiniiiiiiiiiei it
Craig Creek, Morganton, N. C...oo.ooiiiiii i iiiiiiiafonae,
Camp Creek, Morganton, N. C ..o,
Rose Creek, Morganton, N, C.ooiiiiririioiiniiiiiiavanerenuas]reenn
Johns Creek, Morganton, N. C..oooiiiiiiiiiiiiiiiii oo
Upper Creek, Morganton, N, C..ooeeiiveiiiiiiiiaiiiiaaiifennes
Diamond Luiie, Vade Mecum, N. Cooooooiiii i iiaii]oanes
Clear Creek, Hendersonville, N Cooeoneiiinnannciiiiiiinai]innes
Devils Creek, Huntsdale. N. C.ooooviviniiiiiiiiiiniieniaa]oanes
Hollow Poplar Creek, Hollow Poplar, N. Coooeinvnianenanoenee
Bolden Creek, Bolden Creck, N. 8 ......................
Trout Pond, Durham, N, C
Mine Fork Creek, Mine Fork, N. C e
Jacks Creek, Jacks Creek, N. C..... .
Boyds Creek, Boyds Creek, N. C
A]»A)licnm at Roxboro, N. C...
C. A. Schenek, Biltmore, N. C
Forest River, Inester, N.Dak................
Beaver and Cedar crecks, Springfleld, Ohio .
Ap{)licant at Amandg, Ohlo _..ocoveianan .
Indian Creek, Woodward, Okl .. .eoviieiniiiiiniinnnnns
North Canadian River, Oklahoma,Okla .. oo oviiiieiiiaiaadiai,
Applicant at Mulhall,Okla ... .oovemiiiiiaiiaiienaas
Necanicuin River, Seaside, Oreg «ooeveveinneecanncennnn
%pring Lake,Chester Valley, Pa...covveiienieaacnaanns
ributary of Susq‘uehamm River, Cush Creek,Pa.........
Musqueto Creek, Williamsport, Pa ... .ot
Mountain Brook, Landstreet,Pa ......... ..
Windsor Furnace Creek, Hamburg, Pu ...,
Dolphin Run,Johnstown,Pa...............
North Kill Creek, Robesonia,Pa ...._...... ..
8and Spring Run, Lehigh, P ..ooooviiiiaiiiiiiiiiiioo,
Ash Gap Run, Lehigh, Pa .. ...l
Pond Creek Wun, Lehfgh, Pa . 1200000100000
Trout Creek, Lehjgh, Pa. .. . ..o o i
Stony Run, Mnhanoy Ly, P, i ieiicieeieeees
Messer, Nliger Hollow, and Rattling runs, Mahanoy City, Pa.
Stone Cree H'untingdon, Pl i i iiea s
Sgruce Creel(, Spruce Creck, Pa oo .ceiiieniiiiiiiiiinanen,
Shermans Run, Riddlesburg,Pa ... ... coiiieeieenieos
Clear Run, Dubois, Pa....oeieeiinmriaioeiocarncenennenss
Allegheni' River, Coudersport, Pu.. .. ..
Hill Creek, Mansfield, ' .ooeiiaiiniiiiiiiiiiiaes
Bailey Creek, Mansfield, Pa.....ooooiiiii i ioiieees
Mill Creek, Mansfield, Pa.. ..
Fish Pond, Bellevernon, Pa...
Johnson Run, Johnsonburg, Pn......
Rabbit Run, Tamaqua, Pa.............
Cushen Creek,Grant, Pa....oo.ooooion.t.
Falling Spring Creek, Chambersburg, n.........ooo.0.
Queen Run, Lock Haven, PR......ooeeievniinniienainnn.
Sugar Creek, Columbia Cross Roads, P -.aoveeennniann
Trout Stream, McElhatten, Pa .....ocooieaieiiaaa..
Rattling Run, Gordon, Pa.......ccoeiiiiiiineiennaennan
Locust Creek, Mahanoy City, Pa............ccooeeiennes
Trout Stream, Mahanoy City, Pa........ooiiiiiiian...
North ¥ork Creck, Johnstown, o ..oovevnineiniaaants
Trout Streams, Hutching, Pa.......oeivneaiiiiaviants
gtarrucee Creek, Starruces, Pa...o.oooiviiiiiiinnn e,
Reform School Pond, Morganza, Pa...oovvinenianannen.
Tributaries of Clarion River, Foxburg, I’a e
Clover Creek, Altoona. Pa......... feeeeeceseaeeaaaae,
Bobs Creek, Altoonn, Pa ...l
Tom Creck, 8troudsburg, Pa
Goose Pond Run, Creseo, Pa,......

|
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Details of distribution—Continued.

Species and disposition.

Eggs.

Fry and
finger-
lings.

Adults
and
yearlings.

Rainbow trout—Continued.

Stony Ruui Cresco, Pa o ..ooviiiiiiiiiinennanns

Buck Hill Run, Cresco,Pa.........cccce......
Mill Creek,Cresco, P ...oovevnenennnennnnn.
8pruce Cabin Run, Cresco, Pa...............
sh Pond, Norristown, Pa...
Marsh Creek, Howurd, Pa ...
Goldmine Creek, Tremont, Pa................
Good Spring Creek, Tremont, Pa .............
Middle Creek, Tremont, Pa....
Swatara Creek, Tremont, Pa.
Rattling Run, Tremont, I’a ..
Black Creek, Tremont. Pa . ..
Trout Pond, Radnor, Pa. .......
Mitchell Run, Snow Shoe, Pa. .
Jonathan Run,Snow Shoe, Pa
Beech Creek,SnowShoe, Pa...
Lucas Run, 8Snow Shoe, Pa. ....

8Spruce Creek, Pottsville, P ..................
8pring Méndow Pond, Bedford, Pa ...........
Stony Run, Tower Clty, P& ...ocevveeennnn....
Hunters Valley Creek, Newport, Pa
Bear Run, Bear Run, I’ ..oouu.ooeeenoioo,
Swamp Run, Bear Run, Pa ... ..............
Spring House Creek, Penilyn, Pa ........ ...
Trount Run, York, Pa................o... .00
Millers Run, York, Pa .......
Piney Creek, Mnrdnsburg. Pa .
Clover Creek, Martinsburg, Pa.
Trout Pond, Martinsburg, Pa
Green Spring, Newville, Pa. .
Letort Spring, Carlisle, Pa
Rock Run, Ralston, P ......
Applicants in Pennsylvania. ..
Warwick Yake, Providence, R.
Trout Pond, Providence, R. I ..
Drayton 8wamp, Sheldon, S.C. .
8axon Mill Pond, Spartanburg, 8.C.........
South Pacolett River, Campobello,S.C... ..
Edwards Lake, Cam bobelly, 8.C............
Reservolr, Blunt,8.Dak ... . .....o.oo.o...
Upper Spearfish Creek, Elmnore, S. Dak. .....
Beaver Creek, Buffalo Gap, 8. Dak .........
Spearfish Creek, Bpearfish, 8. Dak..........
Rock Creek, Rosebud Agency, 8. Dak .....
8pring Lake, Parls, Tenn
rout Pond, Bolivar, Tenn.................
%ﬂn Lake, Chattanooga, Tenn. .
sh Pond, Chattanooga, Tenn...............
Richmond Reservolr, Chattanooga, Tenn .
Willow Lake, Murfreesboro, Tenn.. .......
Waterworks keservoir, Murireesboro, Tenn .
Fish Pond, Santa Fe, Tenn...................
Roaring River and Tributaries Algood
Bear Creek, Algood, Tenn, .
Spring Creek, Al ood, Tenn
Turtletown Cree , Ducktown,
Fish Ponq, Mason, Tenn .................
Rock Creek, Rock' Creek, Tonn
Fish Pond, renton, Tenn...............
Beaver Dam Lake, Crandul], Tenn ......
Trout Pond, Jonesboro, Tenn

Fish Pond, Guthrie, Tenn

Doak, Middle anq Paint creeks, Greeneville, Tenn ...........

Watauga River, Neva, Tenn
Sinking Creek, 'Newport, Tenn .
Fish Pong, Willard, Tenn ................
Flint Sﬁlngs Lake, Cleveland, Tenn .....
gllver ke, Cleveland, Tenn. ............
3 ring Cree , Cookeville, Tenn.
ttle River, Rockford, Tenn ...
Trout Pond, Columbia, Tenn ............
Big Richland Creel, Waverly, Tenn......
Blue Creek, Waverl Tenn ..cevveeeennnnn
_Trace Creek, Waver y,Tenn..............
Fish Pond, Lewisburg, Tenn.
Martins Creek, Martins Cree
8ams Creek, Flagpond, Tenn
Rice Creek, Flagpond, Tenn .
Coffey Ridge Creek, Flagpond,

&
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Details of distribution—Continued.

Fry and Adults

Specles and disposition. Eggs. finger- and
lings. yearlings,

Rainbow trout—Continued. '
Dicks Creek, Dicks Creek, Tenn :
Dry Creek, Dry Creek, Tenn ....oooiioniaienicennne.
Dickens Creek, Dickens, Tenn......oooooiaiaiaon.
Beaver Dam Creek, Crandull, Tenn............
Rockyfork Creek, Rockyfork,Tenn............
Spivy Creck, Indian Creek, Tenn, ...

Unaka Springs, Tenn................
Nolachucky River, Unaka Springs, T'enn...._...
Fish Lake, Mason, Tenn «.....oooveinenineann.s
Carrs Lake, Tazewell, Tenn.......
Higgins Creek, Ernestville, Tenn
Bumpus Cove Creck, Bumpus Cove, Tenn ...
Higgins Creek, Hii ing Creek, Teun..........
South Indian Creek, Chestoa, Tenn.....o.....
Underwood Branch, Bluff City, Tenn.........
Barren Fork Creck, McMinnviile, Tenn ......
Watauga River, Butler, Tenn...............

. Spring Branch, Erwin, Tenn................
8outh Indian Creek, Erwin, Tenn ........
North Indian Creek, Lirwin, Tenn ......
Broad Shoal Creek, Erwin, Tenn........
Buffalo Creek, Buffalo, Tenn..............
North Indian Creek, Unicol, Tenn ...
Tanks, Ennis, TeX...covereiiinnnnnen
Waterworks Reservoirs, Ennis, Tex .. .
Pond, Ennis, PeX..eueeeeereenetoteiorasnasaserssncoccacseseneionnes
John 8harp, State fish commissioner, Murray, Utah. .
Beaver Poud, Proctor, Vt c.ceveiieennnnannan.es . oom
Clyde River, Newport, Vb.............

Bean Pond, Wheelock & Bnyder, Vit oot e e 120
Willoughb{ Lake, Westmore, Vt...... .
Reservoir, Lynchburg, Va.........
Trout Pond, Cedar 8prings, Vo ........
Martin Creck, Boons Path, Va........
Ice Pond, Cumberland, Va............
Trout Pond, Burkes Garden, Va ..........
North Fork of Catawba River, Fincastle, Va..
Trout Pond, Briggs, Va «...cooeeiniaeaan.s
Cedar Creck, Winchester, Va........
Vance Spring, Winchester, Va......
Bobbs Run, Winchester, Va.......
Fish Pond, Milford, Va............
Goose Creek, Plains, Va.........
Fish Pond, 8pencer, Va..........
Wolf Creek, Vienna, Va.........
Fish Pond, ‘Cumberiand, Va ...
Scottsville, Va.........
Wash Creek, Lynch, Va...........
Mill and Cliff Creeks, Lynch, Va..
Fish Pond, Ontario, Va ...........
Millpond, Draper, Va............
Trout Laf(e, Rural Retreat, Va....
Northfork Creek, Northfork, Va ....cieeeieiiiieiiiiaeriiaa]irioninianefienamenoaane.
Fish Pond, Powhatan, Va...ceeeeieiiirimearaitnecceciornnens]enesseceecnsfoneeanenonanes
Graham Creek, Burfords, Va......cociiiiiiiniiniiieciaciiesioseneneneeacloceanciocnecens
North Fork of HoISton RIVET, COres, Va. . ..ovneosoeueeeeesactieremensuns|ornenmeacaenes
Fish Pond, Marion, Va........coeeceieerenreannoesececacosocaas'oniamereeanafoccececns .
Back Creek, Stewarts Draft, VA...ocociiiiiiiinirineneiaeniienddocianaiaieni]onineannns
Glade Creek, Blue Ridge, Va
Dry River, HArrisonburg, Va.....ocoeiiiiiiiiiiieiiiiiinieiiis]irmmennneencfienianeen.
Appomattox River, Petersburg, Va ....cooeoiiiiiiiiiiiiiiiifieriiecienefonannn.
Stony Creek, Petersburg, Va .. ...o.oooovuevnnnniiiiiiiiiiiiiidoceceieneafone
Bailey Creek, Petersburg, V& ..c.ceeeneiieniiaioiaconneneeccsilonageesoneeoeenas
Lake Spring, Gap Store, VA .....cvuvereerniereiraeneececmmensliianeeiiiea...
Paper omganiw' Reservolr, Bristol, Va. . ....ooeiiiieeiieecidiiemnceaconcfonnnss

, Bristol, Va..... . -

Brumbley Creck and tributaries, Abin,

Llﬂht Top and Laurel Rivers, Damascus, V

Mill Creek, Christiansburg, Va

Trout Brook, Strasburg, Va.:

Berry Creek Pond, Amherst, .

Reed Creek, near Wytheville, Va.

gouth Fork of Reed Creek, Wythe

Tates Run, Wytheville, Va..

Little 8tony Creek, Pembrok

Dry Branch, Narrows, Va........

North Fork of Clinch River, be ,

South Fork of Clinch River, Tazewell, V

é.aurchCreik,Elﬁliliston VBeeeeraeeaaroaeaseacsaoecscorasassss|ovecacsocans
tony Creek, SLOI, VA ..evrvoeenneoeecncanecaasasccsasanonslecsasarsccee

Jennings CIECK, AICAUIE, Vs resrseresssssarnrarevssvesssssnstonnoresssseslioneemeiiss,
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Details of distribution—Continued.

¥ry and Adults
finger- and

Species and disposition, .Eggn. Tgs. yenrlings,

]
|
Rainbow trout—Continued. ‘
Bpie Creek, Catopaxi, Va.....ccoveeenneenen eeeeremanaseaceann
Cove Creek, Max Meadows, VA..cceeceenerneereaaaoasccncnnee
Trout Lake, ROANOKE, Vi, cvvrrerrenrananereeceenreenennnooann
Tinker Creek, ROATIOKE, VB. ccveitemmneeeaerensenieermnianns
Fish Pond, CroCkett, VR.co.oeeeeececacenanrnerrnncacaoeccens
South Fork of Holston River, Marion, Va.....coooieeeeeannn..
Staley Creek, MAMON, VA, .o ieeeeeioneirmniirarenaeaccnaneen e
Berry Creek, AbINgAon, VA. oo ..ooiieeunirniiiinaenaancncerons|rianeeanns
North Fork of Holston i{iver, Groseclose, Vn‘x .......................
Middle Fork of Holston River, Sevenmile Ford, Va cooooooe|eeeeeannnnn.
Trout LAKE, Et1er, VA....cn.eeereeaeececcsesssenssrosrarnnacelocmoaiennans
Gladstone Pond, G1adstone, VA  ...coveeneeiiiinrarmeesneccnons|oneennaanans
8pring Pond, BlUemont, Vi, ..ceeeeeeeeeeeaeenneeeeeannnaeasesfooiieneonens
Harrisonburg, Vi, ...ccoviviiieienieanaaraocaces
Spring Stream, near Alexandris, Va......coceeeveiieenennannns
8wan Creek, WAIMINSET, VA« e eseennsvnoonnoonniannannsnnanns
Buffalo Creek and Lick }iun, Forest, Va.... cccevieicaniianene
Mill Pond, Rural Retreat, V.o oo oooiiiuinieniiniieennaeenaaens
Roanoke River, EIH8ton, V. ...ooooveiiiiiniiianinoeieennn, !
Tributaries of Difficult Run, Vienna, Va....... eveeeaeeaseaan
Trout Pond, Rura] Retreat, VA ..ooooeeiiiiiieeiiiiieieinnes
Stoubles Creek, Blacksburg, VA, ceeceeeeeciieeeanrnnnnns
Meadow Run, Petunia, Va...ooooooiioiiiurneieannannee
North Fork of Roanoke River, Blacksburg, Va.........
Lick Branch, Blacksburg, Va.......cceeeeeeenenenneas
Stone Bridge Run, Milldale, Va .....ccccovuevaenn-.
Little Reed Island Creek, Betty Baker, Va.........
Buffalo Creek, Bayard, W. Va. .ecveeereneennnnnn.
Fish Pond, Eglon, W. Va.......ooooiioiieniinnss
Buffalo and Cross creeks, Wellsburg, W.Va ...
Trout Pond, Tunnelton, W. V& ......c.........
Cheat River, Morgantown, W, Va
Evitts Run, Charlestown, W.Va............
Trout Brook. Rowlesbux;ﬁ, W.Va
Brown Creek, Augusta, Wis.............
Augusta Pond, Augusta, Wis. .
Coon Fork Creek, Augusta, Wis.
Pigeon Creck, Alma Center, Wis. .......
Wyomin, Fish Commission, Wolf, Wyo
H.8. Beattle, Mexico o......ocuun....0..
Walter Balley, Malvern Walls, England
Moreton Frewen, Innishannon, Ireland
F. Bruggeman, Lemgo, Germany.......

OC w4 IO O

T

0
3
-1
&
-~
&
g
3
o
&

Black-spotted trout:
Chicago Lake, 1daho Springs, Colo

...................................................... 60, 000
Millers Lake, Idaho Sgrlngs, [0 ) L« TN PP IR 80, 000
Loch Lomond, Idaho Springs, Col0. e eeieeniviemeeaeeeceeas]eaenecenscas]eascecasesenns 5,000
8oda Creek, Idaho Springs, Colo.......coviiiiiiiiiiiiiiiiiii]ieieanniefoeiiinnneanas 10, 000
Clear Creek, 1daho S8pring8,Colo cueveeiiieniniinieiiaiaie]oveeannneeaddiiiiiiiiiiio 10, 000
Lake Creek, Leadville, Colo...cvviiniiiniiiiiiiniiniiiniiifoainiiiiiaiaiin, 85, 000
Rock Creek, Leadville, Colo......oviiviiiiiiiiiiiiiiiiiiiiiiiiineiniaiviennaniennn,s %8. 000
Bavage Lakes, Thomasville, COlO .ccuieuuiiiiiieiiiiiniriai]iiniiiiiiiiiiiininnn., . %
Crystal Lake, Malta, COl0 « oo oiiieeiiiiiiiiiiineiiirecnnenansiocnonnenene]oaiinnnnannes 2 000
Conejos River, Antonito, Colo....oeereieeeiiroiieiniiiniioai]onienariias]iiianmnnannnn, 2" 000
Chicago Creek, Idaho Bprings,Colo ceeeeieerereaiiarrereennaaalioecaneeeaeefoneneanns o
Eagle Lake, Thomasville, CO10. .. cveeeuneaeearennaieeiivaeas]ereneniienailonannns 1o 050
Fryingpan River, Thomasville, COIO .....coeeueerriennnnnnn. i
Little Thompson River, Lyons, COlO ......ceereecareeaaanenns Faod
8t. Vrain River and tribumries. Lyons, Colo..ceeeivnaennnn... S 500
Texas, Mera, and Colony lakes, Westcliffe, Colo .............. 2 000
Clear Lake. Georgetown, COol0. . ceruaercnerccareaneneaasanans o 3%
Fish Lakes, Leadville, Colo . 20,000
EﬂFIe River, Berrys Ranch, Co! Erigesd
Grlasley Creck, Glenwood, Colo e
Fryingpan River, Ivanhoe, COI0 -....vonvrmesnssnsensennees 7,000
Platte iver, Baiieys, {670 1o 2 o
unter and Maroon crecks, 15 000
Brush Creek, Eagle, COL0 ..evnnnnvrnsnreennsooennssmonnoenns 16,000
Marshall Creck, Chester, Colo - ..oonevnnenonssonsnseeeees 10,000
Beaver Creelt, ADerdeen, Colo. -.onv.mmomnssssrnsmnsessssness|ineenamaes 2000
ELk Creek, GUNRISon, Colo. . ,....oeemmsenrsomnsvmnnsmnesnssmna|oenmaannnn g
Goose Creek, Wagon Wheel GaD, COI0 - - vnvmvmemenenenenns | PO 25,000
Boulder Creek, Black Hawk, Col ORISR RN 40,000
g?'%sum Creek, GYpsum, Col0. ..uveveeeeeaseaanncanecccacnsaseloaneannenns 8,000
Al Pond, Buffers Spur, Colo, ..........1 1101110 B » 000
ex. Van Boxel, Cimarron, Colo. oeeeeeerecesceaaocrraneneees] 20,000 foeeniiiioniaecloeennn 16,000
{rystal Lake Halley, Idaho............ 020 00T leeeearanees 16,000
Lake Ethel, Nampa, 14810 ... oesreneononns i PO DO IS \
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Details of distribution—Continued.

Species and disposition.

Eggs.

Fry and Adults
finger- and
| yearlings.

Bluck-spotted trout—Continued.

Hayden Lake, Rathdrum,Idaho ...........o..cooiiiiiiiin,
Blue Lake, Priest River, Idaho ..

Trout ’onds, Henrys Lake, 1daho .
R. A.Osborn, St. Anthony, Idaho ..
Walter Green, St. Anthony, Idaho .
C. A.Coffman, St. Anthony,Idaho .........ocooiiiiiiiiiil,
Six Mile Creek Pond, Toston, Mont. .. ... ...ociiiiiieinnnnns

Duck Creek, Bonner, Mont ................ i ..

Lake Alvord, Troy, Mont.......oioiiiiiniiiiiiiiiiiiiiaaen.

Upper Dry Wolf Creek, Monarch,Mont........... ... . ... .
Twin Lakes, Columbin Falls, Mont ........ ..o .

Pritchard Lake, Chester, Mont ...
Fish Pond, Chester, Mont ...
spring Lake, Chester, Mont .
Corrall Brook, Chester, Mont.............. ...
Little Boulder Creek, Boulder, Mont
South Miners Coolee Creek, Shelby Junetion, Mont ..........
Morgan Pond, Maudlow, Mont........coooeeeieiiiiianieaanes
Gooseherry Creek, Shelby Junction, Mont .. ......ooaaa...
Blacktail Deer Creek, Dillon, Mont...........oooiiiaaiat
Red Spring Creek, Harlowton, Mont..............o..iee
Little Belt and Highwood creeks, Belt, Mont.................
Belt and Deep creeks, Great Falls, Mont..........o...oooll.
Nefl Creek, Great Falls, Mont...oouuneeieinniiiiiieaea .
Sixteen Mile Creek, Bakers Siding, Mont...occocecoenaonann.
Scotts Lake, Red Rock, Mont._ ... ... ..ot
Sixteen Mile Creek, Brondwater County, Mont ...............
Spring Creek, Harlowton, Mont............coiiiiiiiiiaiinee.
Rock Creek, Harlowton, Mont........ooooooiiiiiiiiiiaiiians
Chimney Lake, Toston, Mont ... .. ... iaiiiiiiiias.
Prickly Pear Creek, Helena, Mont....oaeeeernneaeaiiaaanne,
Birch and Little Sheep creeks, Lima, Mont ... . ..o ...,
Upper Pecos River, Glorieta, N. Mex... ..ot
Trout Brook, Bernalillo, N.Mex ...oenvniiiiiiiiiiiiaia
North Powder Lake, Haines, Oreg .....ooevvvviinaiaiian.s
Trout Ponds, Norton, Oreg
Little Spearfish Creei{, Speartish Falls, 8. Dak ................
Box Elder Creek, Nemo, 8. Dak...ooovivrierninaninaiean..
8pring Creck, Hill City, S. Dak. ...
t Fork Spearfish Creek, Elmore, 8. Dak
Spearfilsh Creek, Elmore, 8. Dak ... ooiieiiiiniiiiaen.s
iddle and East Forks of S8pearfish Creek, Elmmore, S. Duk ...
Upper and East Fork of Spearfish Creek, Elmore, S, Dak ...
Lower East Fork of Spearfish Creek, Elmore, 8. Dak..........
Spearfish Creek, Spearfish, 8. Dak................ ...
Crow Creeks, near Spearfish, 8, Dak ...l
Trout Ponds, Spearfish, 8. Dak................o.oioiiiiiil.
Whitewood Creek, Englewood, S.Dak ..........oooiiiian,
B. & M. R. R. Ponds, Englewood, 8. Dak......ccoevviinnan...
Tributary of Box Elder Creek, Rochford, 8. Dak..............
Tributary of 8pring Creek, Hill City, 8. Dak..................
Squaw Creek, Hermosa, 8. Dak ...,
Fish Pond, Pringle, 8. Dak.......oovvieniiniiiiiiiiiiiinan.,
North Fork of Rapid Creek, Rochford, 8. Dak ................
Jim Creek, Nemo, B. DAK. oo ivtieiiiieieniiiiiniieieiainnea,
Red Butte Creek, Salt Lake City, Utah
Freeman Lake, Newport, Wash
0O'Reilly River, Newport, Wash ..
Trout Lake, Hood River, Wash
South Fork of 8tilaguamish River, Everett, Wash ..
Samish Lake, Samish, Wash ... . ... ............
Local Trout Creek, Northport, Wash .
A. J. McNab, Lake Nebogemain, Wis
Streams in Big Horn Mountains, Sheridan, Wyo
Wyoming Fish Commission, Laramie, Wyo.
8. E. Land, Laramie, Wyo c.eoaeenereonenniaacens
Minister of agriculture and public works, Brussel

Total ............ e teebacseneaceasertoaratenecacareoeeaaans

Brook trout:

Big 8pring Creek, Tuscambia, Ala...oooeeeeieeeinann.
Lode Creek, Leadville, Colo..
Fish Lake, Montevista, Colo .
Cimarron hiver, Cimarron, Co! e
Little Cimarron River, Cimarron, Colo................. .. ...
Van Boxel Lake, Clmarron, Colo .............o..... .. .....
Cimarron Fish Lakes, Cimarron, Colo ........................
Frying Pan River, Basalt,Colo................... ... ...
Cottonwood Creek, Buenavista, Colo....coovieeiiviiiaa....
Clear Creek Ponds, Granite, Colo.. .
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Details of distribution—Continued.

Fry and Adults

J s, finger- and
Specics and disposition. Egx I rfgs. yenrtings.
Bii?roﬁtrotif—(}ﬁriltinugii. Col 1.000
ng Pan River, Sloane, Colo cc.coceieuiiiemiirineriiiniees]ovicneinnnns]ioracenasinaan 1
& " Thomasville, G010, . wnewnmnnssnesannnenn]everensannan 75, 000 §%
Cache la Poudro River, Fort Coflins, {67 ) L0 T R 10, 000 30
Crystal River, Redstone, Colo .. eevecieeimrranrerriiriereneiens]vrereeeneees]vrronceaaanans 2,00
Nichols Lake, Crested Butte, Colo. .veeemerreraremnnvecrenienifienieiiienis]ionnnnaniannn 2,30
Fall River, Idaho Springs, Col0 nz.v.owvvceoeeeiasaeeaoasoenssacnsaaannns 6,000 20
Banning Lake, Colorado Springs, Colo............ S T N Y
Fish Lake, Colorado Springs, COlO «.cvivvrenueniiiennnnninns 2,%
Taylors Lake, ASpen, COlO «..euerccreceaaoarrorroanecanss ; }0.000
agle River and g,uke. Berrys Station, Colo ..ocviveiiiiiiiiaiforieinnannas 25,000 2(1). %o
S% ng Creek, Montrose, Colo «.v.eereeeiiaiiieieneeicennn ,
Chicago Lake, Idaho Springs, Colo. 500
Chinn Lake, Idaho 8prings, COl0 «.ceeeeuereiereieaesernnann n 500
Engrvlewood Pond, Thomasville, Colo .....ocovviiinennaana.s 2,000
Animas River, Durango, Colo.....cocuiraiiiinreoniianannns 2,000
Platte River, Buffalo, C010.....cccoeeeueieuaataeaeanacaanncn g, 000
Arkansag River, Lcnaville, (670 U« R 2,000
Sarles Lake ckwood,Colo....oovnvnnno.s

Ro
Spring Creei{, Thomasville, Colo.
Spring Lake, Thomasville, Colo..
Boulder Creek, Dillon, Colo.....c..........
Little Turkey Creek, Colorado Springs, Col
Gardner Lakes, Port Collins, Colo
Snow Mass Lake, Aspen, Colo
WnuﬁCreek, Yreshwater, Co.
Fish Lakes, Leadville, Colo

Loveland, Colo
Trout Lake, Buenavista, Col
Echo Lakes, Minturn, Colo.
Lake Peterson, Boulder, Col
North Boulder Creek, Boulder,
Blue River, Breckinridge, Colo
8t. Vrain Creek, Lyons, Colo.
Cascade Creek, Cascade, Colo
Edwards Lake, Crestone, Colo
Chlcugo Creek, Idaho 8prings, Colo
Bear Creek, Idaho Springs, Colo .....
Loch Lomond, Idaho 8prings, Colo
Silver Lake, Idaho Springs, Colo............. 0T T
Vance Creek, Idaho Bprings Colo....................io ...
Lake Hassell, Idaho Springs, Colo
Platte River, Chase, Colo

KHne, Colo.. uueeniniiiiireiiainiiiinnacanns
North Fork of South Platte, Shawnee, Coloc..ooviineiianaaan.

Muldoon, COl0.cecaeaenruannnn.n. .

Buckhorn Creek, Loveland, Colo...... eeeemeneetranraaeans
Tarryall Creek, Lake George, ColOseaearenaenaiiaiianainaaaa,
Cimarron River, Montrose, COl0. ..ceeeaeernaianiiiniaan ..
Nt\f'lor Club Lake, Georﬁelown. COlO veeeaeiiaaeraaeaaaaan
Dallas and Cow creeks, Ridgway, Colo ...covvvivniniiainnennn.
Smith Creek, Baileys,Colo ..o ooeioiiiiiiiininnnnn. .
Lake Lenore, Quray, Colo ........... P,
Tusco Creek, Delnorte, Colo . uereeeeaacceieeaianunenennns
Roaring Fork Creeks, RICO,COl0. . cviereereeareasrareaaans
Dolores River, RICO,COl0 «.vreeennnneeeeeeaanansceaannne
8cotch Creek, RICO, COl0. wuneeanenunrenenancaacnncneann
Tn}:{rlor Creek, Rico, Colo
Elk Creek, Pine Grove, Colo. .
Ground Hog Creek, Rico, Colo
Bear Creelk, Idaho Springs, Colo
rout Lake, Montevista, Colo
Grand Lake, Georgetown, Colo
'I;omiche Creck, Parlins, Colo........ .
nicom ahEre River and tributaries, Ridgway, Col
30050 reek, Wagon Wheel Gap, Colo.
lenas Croek, Delnorte, Colo -
Crystal River, Placita, Colo. ... .....
South Platte River, Dome Rock, Colo.
Big Thompson River, Loveland,Colo ........
North Fork of South Platte, Pine Grove, Colo
Rock House Brook, Redding Ridge, Conn
Aspetuck River, Redding Rldge, Conn
ames River, Greenwich, Conn.
Twin Lakes, Twin Lakes, Conn
Applicant at 8eymour, CODND. .u..veeeeresecesnss
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Details of distribution—Continued.

Fry and Adults
8pecies and disposition. Eggs. finger- and
lings. yearlings.
Brook trout—Continued

Gravel Creek, Blackfoot, Idaho .. .coooiiiiiiiiiiiiiiaiiinns
Silver Creek, Hailey, Idaho.....o..cooiiiiiiiiiiiaaaibonnes
Bon Alr Lakes, Spencer,Idaho....c.ooieiiiiiiiiiiiioniens et
Bonanza Lake, 8Spirit Valley, 1dahO...c..coooiieiiiinianiaiietianes
Thorps Lake, Rathdrum, Idaho..ccoooeniniiiiiiiiiiienannlone.
Lake George, Lenore, Iduho ...........
Waterworks Lake, Bfoomingwn, Ind..ciieiiiiiininananenns
Tributary of Galena River, Rolling Prairi¢, Ind..........
Trout Brook, Laporte, INA o i eieeeacaccancrensnennrnneecs .
Snymagill Creek, McGregor, Iowa ......oooiiiiiiiineonninae]onnes
Bloody Run, MeGregor, JoWa .. ...coooiiiiiiiiaiaiiiiaiiiiaaaiinnn
Maquoketa River, Manchester, Iowa. .. s
Spring Branch, Manchester, Jowa .....
Sawyer Pond, Greenville, Me ..........

Clearwater Lake, Farmington, Me..... ..
Barnum Pond, Farmington, Me ........cooooiimniiaonot
Sweet Pond, Farmington, Me...........oooovnioniaiens
Sand, North and Norcross Ponds, Farmington, Me......
Gull Pond, Farmington, Me .....c.oveiiecnrnenneannns
Tufts and Dutton Ponds, Farmington, Me............
Long and Square Ponds, 8pringvale, Me..............
Canaan Lake, Rockland, Me. .
Hobbs Pond, Rockland, Me. .........
Meadow and Branch brooks, Rocklan,
Norris Pond, Blue Hill, Me ........
Unity Pond, Unity, Me.............
South Lake, Warren, Me.
Green Lake, Otls, Me .................

Lake Cobbosseccontee, Au5usla, ) (T
Black Brook, Brownfleld, Me..........cooooianee
Tripp Pond, Mechanic Fally, Me ...........ccoott
Sandy Pond, Thorndike, Me.....o.oviviiieeenaens
Lake Thompson, Oxford, Me......coiiiinnnnnae
Embden Lake, North Anson, Me...
Hancock Pond, North Anson, MeE.cooeovririenreaeroraamnsoociiaceccnnes
8and Pond, North Anson, Me......cooeneeinanas B P,
s%ruce Pond, North Anson, Me.......o.oonenees D
China Lake, Waterville, M@ (...cooiimanitiammiiintieennmnniiaanecnen.
Lake George, Skowhegan, Mo ......coevvieann.s U
Little Pond, FrAOKIN, MG +vo-1ennemnermnommnesssmsseaeeesons]ioneesnnenns
Otter Ponds, Bingham, Me....o..ooemienienees .

Chase Pond, Bingham, Me...
Fish Pond, Bingham, M oo e eameeen
Austin Brook, Bingham, Mc.........coooean.n
Rowe Ponds, hlng 1AM, MG .vvvnnnnnneenanes
Lake Scbasticook, Newport, Me.....co..eonnen
Mooselookmegunticook Lake, Bemis, Me...
Quantabacook Pond, Belfust, Me ...........
First Debsconeague Pond, Old Town, Me...
First Hurd Pond, Old Town, Me.
Pond and stream, Cumberiand Junction, Me .
Holeb Pond, Greenville, Me .......coaaeees
8pring Lake, Bigelow, Me....
Lake Anasagunticook, Canton,
Sebago Lake, Sebago Lake, Me..
Nickerson Lake, Houlton, Me.
Pattens Ponds, Ellsworth, Me..
Marston Pond, Brownfield, Me
Branch Pond, Dedham, Mc... .
Tunk Ponds, Sullivan, M¢.....coceeenss
Heart Pond, East Orland, Me..........
Penemagnau Creek, Calais, Me
Billings Pond, Ellsworth, Mc...........oooaeiioeoennes
Little Houston Pond, Katahdin Iron Works, Me
Phillips Lake, Dedham, Me......coviieaieaeniieanenne
Lake Hebron, Monson, Me...
Green Lake, Green Lai{e, D (T
Alamoosook Lake, Orland, Mc.......
Heart Pond, Orland, Mo...............
Parmachenee Club, Camp Carfbou, Me..
Maine Fish Commission, Greenville, Me......o....o
Rock Gay Creek, Cumberland, Md -........ccoeeeene
Deer Creek, Belair, Md ... ...coviimmnaieeeennenns
Brownings Dam, Oakland, Md ........c.ccoieeeennnn
McHenry Bruncil, Oakland, Md .......ccceeeniennn
North Branch Brook, Springfield, Masg.............
Reservolr, Cottage City, Mass .....oooemneeennennnn
Stream and pond, Fall River,Mass...............
Lyon Brook, Fall River,Mass.....................
Kirby Brook, Fall River, Mass. ..
Emerson Brook, Uxbridge, Mass. ..
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Delatils of distribution—Continued.

Species and dlsposition. Eggs. ‘

HBrook trout—Continued.
City reservoir, Worcester, MasY .. ooveeeeeereeeeaaeereenaannnnns
Knollwood Cemetery Pond, 8haron, Mass .................
Plymouth River, Highuo, MBSS....c...coeeeennneneeeennnnn
Two mountain brooks, New L2nox, Muss.....oooeeeeean...
Trout Brook, Sl{)rlng(leld, Mass.......... .
Coonemessett River, Falmouth, Mass . ......c.oveeeiaen...
Massachusetts Fish Commission, Wilkinsonville, Mass
Massachusetts Fish Commission, Hadley, Mass ...............
Looking Glass River, Portland, Mich .........

Spring Brook, Knlamazoo, Mich..........
Portage Creek, Kalamazoo, Mich.........
Murray Lake, Grand Rapids, Mich........
McKinley Creek, Clare, Mich.............
Russell Creek, Clare, Mich...
Trout Creek, Clare, Mich
Branch of Tobacco River, Clare, Mich. ...
Murray Lake, Mosley, Mich...............
Cedar Creek, Harrison, Mich.
Joas Creek, Harrison, Mich ...............
Lemon Creek, Berrien Springs, Mich ...... ... ......cvoiiieenn..
Wright Pond, Greenville, Mich .......................... N R
Berridge Creek, Greenville, Mich........................ R
Turk Lake Creek, Greenville, Mich. .. .. .. 101111110 [ P
Brush Creek, Alpens, MICh ... ..o uuueeninnon e dea,
Browning Lake, Iron Mountain, Mich
Bird Creek, Holly, Mich ..............
Tributaries of Fiint River, Mic
Millikan Creek, Onawnf' Mich ..o
Wild Cat and Little Wo f'Creeks, Alpena, Mich............
Silver Creek, Alpena, Mich
Fish Pond, Milford, Mich ..
Ritle River, Ogemaw, Mich .
Au Sable River, Cheney, Mic
Pigeon River, Sallin, 8, Mich_
Sturgeon River, Gaylord, Mich..
Stewart River, Vanderbilt Mich............
North Branch' Au 8able River Lovells, Mich.
Hale and Smith crecks, Hale, Mich.........
Silver and Gold creeks, East Tawas, Mich
Pine Lake, Au Sable. Mich.

Local trout streams, Farweil, Mich ... ..
Marquette River, Nirvana, Mich..........
Marquette River, Baldwin, Mich........
Dannaher River, Baldwin,Mich.........
Little Manistee River, Canfield, Mich....
Bear Creek, Kaleva,Mich ........... ...
Rapid River, Rapid City, Mich
Buckhorn Creek, Holly,'Mich e
Maple River, Peelston, Mich...........
Local streams, Emery Junction, Mich ...
Grace Harbor, Washington Harbor, Mich ...
Spring Brook trout hatchery, Kulamazoo, Mich.

Fry and
finger-
lings.

Adulty
and
yearlings.
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Crooked Creek, Reno, Minn ......oovvennaiiii [

McCarthy and Hall creeks, Floodwood, Minn............ P N
Lester, French, and Sucker rivers, Duluth, Minn......... P
Figcher Creek, Duluth, Minn .. |
Talmage Creck, Duluth, Minn.........coiiiii i - .
Hanging Horn Stream, Carleton, Minn. . . .
Lester River, Duluth, Minn..........
Poplar River, Lutsen, Minn.......ccoeeeeeeeeeaneneaaans
Rocky Run Creek, Proctor, Minn . ...... ..o ...
S{)ring Brooks, Northfleld, Minn..................o....
Missourl Fish Commission, St. Joseph, Mo.............
Horseshoo Lake, DIllon, MONE « . cvuuenueiaemiieiiniaieitieiiaeaanas
Judilo River, Harlowton, MOt .....eeeeeiennnnneannnn.
Reservoir Big Timber, Mont................ciiilll
Artificial 'Lnke, Butte, Mont ..ooeeieeiiiieinniian..
Spring Creek, Whitehall, MONt .o..nvvveneianennnn..
%‘]i)rln Creek, Harlowton, Mont.........oooooiinan..
sh Pond, Harlowton, Mont ..............o..........
Rock Creek Browns, MOnt...ooeiiieiiiiiiianannen .. N
Fitzpatrick Lake, Sweet Grass, MODb - ..o ovmeeeeeinenneeins cieensnns.s
Nebraska Fish Commission, South Bend, Ncbr ......
J. Py Morrill, Verdl, NeV eoreeeereeneneansneneanns
’lhom&mn Brook, Excter, N, H.
Lake Winncpecket, Warner, N. 1.
Greenough Pond, Colebrook, N JI..
Strafford Bogs, Groveton, N. H......
Swift Brook, West Ossipee, N. I ..
rass Brooks, Potter Place, N.H........
Cole Pond and stream, Potter Place, N.
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Details of distribution—Continued.

Species and disposition. Eggs.

Fry and
4ner-
lings.

Adults
and
yearlings.

Brook trout—Continued.

Brown Pond, Lang, N. Il ..o o iieiiaiiiiirranrecnrocnencennas

Spring Brooks Northampton, N. H ......ooiiiiiiiiaen,
11d Meadow Brook Pond, (xrnflon N.H

Brickyard Brook Nashun NoH .

Trout Brook, Mmflun, CH .,

Sunapee Lake Newbury N oo

Trout Brooks, Hollis, ..................

Trout Pond, ﬁudsor | H

New Hampshire Fish (,ommisaion State waters, Colebrook

N.H
}Iome Hill Brook, Plainfield N.H.........c.oiiaiiaials
Bear Camp and Swift rivers, Center Sandwich, N. H
Isinglass River,Dover, N.H .........ccoieieenn... PP
Town Farm and Rum’ Brooks, Epping,
Goffstown Reservolr, Manchester, N
Bowman Brook, Manchester, N. I .
Pleasant Pond, Manchester,h H...
Lake Massabesic, Manchester, N. H.
Manteo Brook, I\funchcsur.bf .
Silver Brooks, Warner N.H...
Christine Lakes, Percy, N.H.
Indian River,Canaan, N. H.
Webster Lake, Franklin, N. I
Nash Ponds, Groveton, N. H ..
A.N. Bigelow, anchville
Beaver iver, Beaver, N
Fish Ponds, Boonevilfe N. Y
Silver Spring Creck, Boon(,wlle, N
Montfredy Brook, Syracuse, N. Y..
Isatsawassa Creek, Rensselaer, N. Y .
Wolf Creek Cubu., N.Y.......
Three Ponds, Saratoga Springs
Carpenter Brook, Halfway, N, ¥
Pleasant Lake, Pleasant Lnkc N
Fish Pond, Schencct,udy
Twitchel Creek Beaver hivcr, N. Y
Trout streams, Wntubown N.Y......
Duel and Black Crceku, Curthuge, D P P
Little River, 8tar Lake, N. Y....coireroiiamianennconnncacnens
Oswcgntchie River, Newton Falls, N. Y...c.ooveeirninnanns
Smith Creek, Harrisville, N. Y
Caldwell ClaTk Creek Le'e Bonnpnru,, U
Indian River, Natural Bridge
Blanchard Creek, Natural ridga N ................
B. B. Smith Creek Natural Bridge, N. \ et
Sand Hill Creek, Natural Bridge, N. Y ..eeiiiiiiiiiiian...
Robt. Henry Creek Natural Bridge o N
Tidd Creek, Natural Bridge, N. Y. .ot
Green Lakc Lake Bonaparte, N. Y..
Figh Creek, Harrisville, N. Y. ......
Taylor Brook Ple ntMnnor, N.Y
8ilver Lake, Bi oose, N. Y....
Preston Ponds, Tahawas, N. Y
Tichnor and Hazzard brooks, Chenango Forks, N
Dark Hollow and Wheeler brooks, Greene, N. 'Y
Thomas Brook, Whitney Point, N. Y...
Casey Brook, Norwich, N. Y........
Linville River Montezuma, N. C.
Applicant at Morrisville, N. C ..
Beaver Creek, Wishek, N. Dak....
Sand Lake, Pleasant Lakc N.Deak.
Spring Pond, Ontario, Oh hio
Tributaries of Mad River, Bellefontaine, Ohio .
Spring Lake, Wicklifle, Ohio......ocvvnenn...
ater Works Ponds, Coshoaon Ohio.
Fish Pond, Cuys.hogn L) 1% (o T s .
Newark, Ohjo... e .
Trout Lake, DeGraff, Ohio. ... .
Pﬂlicnnt at West Liberty, Ohio..
Fish Pond, Bellefontaine, Ohlo ...
Willow Lake, L& Grande, Oreg ...
Nenacinum ﬁiver Seasl de. Oreg..
Clackamas River Stone Oreg ..
Mill Creek, The Dalles, Oreg............
per Ei ht Mile Creek Lndenxley, Oreg
F neu ile Creek, Dufur, Oreg . ......
Bear Creek, Umatilla County, Oreg.
McKai Creck Glencoe, Oreg......
Emery (,reek Qlencoe, Oreg. ... . .
Rock Creek, Bakers Fcrry. OCE «oeevaceceiensosnescessssnsaneliscnosseeens
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Details of distribution—Continued.

Species and disposition. Eggs.

Brook trout—Continued.
Clear Creek, Clear Creek, Oref. . ooveueeueeeceeeecaarenaeennan
Clackamas River, Clackamas, Oreg. RN
Ten Mile Creek, Seuferts, Oreg...--. aee
Ia Bish Creek, Chemawa, Oreg.............
Ford Creek, Chemawn, Oreg ...
Panther Creek, Carlton, Oreg..
Cain Creek, Carlton, Oreg....
North Fork of Macham Creck,
Scappoose Creek, Scappoose, Oreg
Johnson Creek, Milwaukie, Oreg .
Hamilton Creei{, Bonneville, Oreg..........
Trout Lake, Marietta, Pa.......ooevuernevrraaeeneeaeanennnns
Stony Fork Creek, Wellsboro, Pn
Steele Run, Wellsboro, Pa......
Spring Brook, Wellgboro, I'a ..................coieiiiina.ns
Four Mile Run, Wellsboro, Pab ...oioveiiiriiieirinneenennnnann.
Stowells Creek, Wellshoro, 'a..........ooiiiiiiiiiiiiennnnnn..
Fellows Creek, Columbia Cross Roads, I' «....cocvieiannnnn..
Rattlesnake Run, Wetham, Pa.......c.......
Harlemans Run, Lock Haven, P'a...........
Lick Run, Lock Haven, P&......c.oceeeen.n
Fishing Creck, Lock Haven, Pu
Baker Run, Lock Haven, Pa..............
McElhattan Run, Lock Haven, Pa........
Cherry Run, Lock Haven, Pa
Queens Run, Lock Haven, Pa.............
Chatham Run, Lock Haven, I’a
Hayes Run, Lock Haven, Po............
Twin Run, Lock Haven, Pa..
Cedar Run, Lock Haven, Pa.
Bull Run, Lock Haven, Pa.
Fish Poné, Reading, Pa....
Daniels Brook, Ulysses, Pu .
Lead Run, Jamison City, Pa ..
Pigeon Run, Jamison City, P8 «.......oooooeeeueiennnnn.
West Branch of Fishing Creek, Jamison City, I'n
East Branch of Fishing Creek, Jamison City, Pa
Meeker Run, Jamison City, Pa
Trout Run, Jamison City, ’a
Craig Run, McElhattan, I’a .
Cedar Run, McElhattan, Po...... . ...
Grayham Run, McElhattan, Pa
Paddy Run, McElhattan, Pa..........
SpriniRuu. McElhattan, Pa..
Lusk Run, McElhattan, Pa ... _....
Ferncy Run, McElhattan, P .......
Sixpenny Creek, Birdsboro, Pa
Glade Run, Kane, Pa................
Little Mahanoy, Ashland, I'a.......
McGinty Dam, Ashland, Pa._.........
Sherman Valley Brook, Hopewell, Pa.
Raven Run, Riddlesburg, Pa..........
Branch of Blacklick Creck, Ebenshurg, Pa..o ...
Barren Run, Ebensburg, P
Crooked Creck, Little Marsh, Pa. ..o,
Beaver Creek, Pottstown, Pie.oonenniiiieiiana..
Freeman Run, Austin, Pa.........
Trout Run, Trout Run, Pa ........
Clover Creek, Martinsburg, Pa....
Figher Dam, Shamroek, Pa....ooiiiiiiiii.
0ld Log Cabin Brook, Honesdale, Pa..............
Cacoosing Creek, Sinking Spring, Pa...............
Sansom Pond, S8henandoah, Pa....................
Young Creek, Conshohocken, P, .ooovvovia.. ..
Spring Brook, Linesville, Pa..ooooiiienniao...
Alwine Run, Johnstown, Pa
Oven Run, Stoycstown, Pa..
Muncy Creek, Nordmont, I'a..
Trout Pond, Lansdownc, Pa. .. ..
Clover Creck, Altoona, Pa..... .
Bear Run, Welsboro, Pa...ceeeereceneriineianiiiennvrienec]eeieeniinaas
Branch of Yecllow Creek, Curry, Pa ......ooooaee dleceeaneaens
Dalton Creck, Johnstown, Pr...ooo.oooooiieann fereenaeanas
Bushkill Creek, Stroudsburg, Pa......oo....... JR
Spring Run, Martinsburg, Pa............oooooe e
Elk Run, Jamison City, L T T R R LR
Panther Run, Jamison City, Pocoeenieeneiian i i
Deserters Run, Jamison City, Pa.ooeeneneaiate
Big Run, Jamison Clity, Pa . .coooivieiaanaa.s
Muncy Creek, La Porte, Pile..ooeveaieeniiian

T, C.1902—7

Fry and
finger-
lings.

Adults
and
yearlings,
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Details of disiribution—Continued.

Species and disposition.

Aduilts
and
yearlings,

Brook trout—Continued.
Chilliquakie Creek, Washingtonville, Pa .......vovviieenen
Cold Run, Pottstown, Pa......cevmeiioienireieieniniannann,
Tumbling Run, Pottstown, P .
Trout Pongd, Georgiaville, R.1
Reservoir, Wagner, 8.Dak ...
Pease Creek, Geddes, S8.Dak ......... eeeerecaacacaas
Beaver Creek, Buffalo Gap, 8. Dak
Fish Pond, 8pearfish, 8. Dak ......cociiiiioiinimnaiiinaienns
Spearfish Creek, 8pearfish, 8. Dak

cCrery Lake, Kimball, 8.Dak c....oooviiemeiiniiianaes
Fish Pond, Fort Meade, S. Dak...
Castle Creek, Hill City, 8, Dak ....ociieeannecncnnnannss
Figsh Pond, Wessington, 8. Dak ....c.ccevaameiaienns
Fawndale Ponds, Whitewood, 8. Dak ............
Box Elder Creek, Black Hawk, 8. Dak ...........
Spearfish Creek, fElmore, <30 0711 S

ish Pond, Deadwood, 8. Dak .......coooiiaiiinnnn.
Willow Bprings Pond, Nemo, 8. Dak...... eeeeeas
Honey Peak Creek, Hill City, 8. Dak...............
UPger Spearflsh Creek, Elmore, 8. Dak...........
Fish Pond, Piedmont, 8. Dak .........c.c.oviien
Rapid Creek, Rochford, 8. Dak ....ooovovivaanten
Castle Creek, Rochford, 8. Dak ..............
Watercress Creck, Spearfish, 8. Dak.._...
Fleurdelis Creek, Fairburn, 8, Dak ..
Norse Creek, Titford, 8. Dak.......
s&)rm Creck, Spearfish, 8. Dak ..
Fish Ponds, Spearflsh, 8. Dak......
Pond and stream, Spearfish, 8. Dak......
Box Elder und Jim creeks, Nemo, 8. Dak
Box Elder Creck, Nemo, 8. Dak .........
South Box Elder Creek, Roubaix, 8. Dak
8quaw Creek, Maurice, 8, Dak...........
Barren Fork Creek, McMinnville, Tenn ...........
John Shnap, Utah Fish Corpmission, Murray, Utah
Frog Pond, §t. Johnsbury, Vt....
Trout streams, Calais, Vt.......
Little Leach Pond, Averill, Vt .
Leach Pond, Averill, Vt.....
Caspian Lake, Greensboro, Vt
Darling Pond, Groton, Vt.....
Trout Pond, West Hartford, V
Noves Lake, Chittenden, Vt
Lake Mnnsﬂeld, Stowe, Vi
Beaver Pond, Proctor, Y.
Cold River, Clarendon, Vt....
Clyde River and Derby Pond, nd Pond, Vt.
Pico Lake, Rutland,Vt...................
Johnsons Brook, Bratt)eboro, Vt
Ayers Brook, Randolph, Vt...............
Hatch and Mason ponds and brooks, Ran
Threo trout ponds, Newbury, Vt..........
8ilsby Pond, Newbury, Vt..
Black Pond, Plymouth, Vt .
Meccawe Pond, Reddin{, A4
sprague Pond, Walden, Vt ...
Langdon Poné, Montpetier, V
Big Fish Pond, Sutton, Vt ...
May Pond, Barton, Vt....
Otter Creek, Mount Tabor,
Lake Mitchell, Norwich, Vt..
Caswell Creek, St. Johnsbury,
Beaver Meadow Brook, Pasumnpsi
Trout brooks, 8t. Johnsbury, Vt...........
Vermont Fish Commiesion, Co!
Dxl'? River, Harrisonburg, Va....coo.en.ee
Tributaries of Difficult Run, Vi
Lake Alfred, Blossburg, Wash..
Lake Amelia, Blossburg, Wash.
Lake Lewls, Blossburg, Wash...
Lake Perkins, Blossburg, Wash.
Harris Lake, Blossburg, Wash. .
Trout Lake, Hood River, Wash...
Washtucna Lake, Washtucna, Wash. .
Wilson Creek, Wilbur, Wash......
Crab Creek, Sfmﬁue, SVABH oo enann
South Fork of Stilaguamish River, Everett, Wash
Skykomish River, Skykomish, Wash
Fau Lake, Deer Park, Wash........
Trout pond, Fairfleld, Wash ..

W=D OIS IR N N
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Detail of distribution—Continued.

Aduéts
an
Species and disposition. yearlings.
Brook trout—Continued.

Green Lake, Seattle, Wash .............. ool

Trout pond, Seattle, Wash . ......co.ioiiierriinaieeennannnnnn
North Branch of Spokane River, Milan, Wash
Fish Pond, Tacoma, Wash ..........oioi i iiiiiiiiinniinan..
O'Reilly River, Newport, Wash .......oooieiiiioiiieaa oo .
Local Trout Creek, Northport, Wash
Star Lake, Auburn, Wash .....oooeviinreiiiiiiinenniiaiaaaanas
Lewis Gilbert, Milan, Wash .....oooueenonioiienianaaaann..
Clover Creek, Lake View, Wash .............................
Cheat River, Huttonsville, W. Va............ ... .. ...
Branch of Deep Creek, Morgantown, W. Va
Elk and Houston rivers, Centralia, W. Va
F.A.Degler, Cheat Bridge, W. Va
Sportsmen’s Association of Cheat
Stony Creek, Marlinton, W. Va ...
Otter Creek Augusm, Wis.......
Thompson Cree , Augusta, Wis
Beef River, Augusta, Wis........
Brown Creek, Augusta, Wis..........
Bear Grasg Creek, Augusta, Wis..................
Sand Creek, Augusta, Wis.o....oooiiiiiiiiiiLL.
Eagle Valley Brook, Fountain City, Wis..................
Spring Brook, West Salem, Wis
Mill Brook, Tomah, Wis...........ocooooo ..
Squaw and Ash creeks, Sparta, Wis
Burns Creek, Bangor, Wis ....o.cooiiiiiiiiiiaininnnnn..
Hall Creek, Alma Center, Wis..................._......
Storkwell Creek, Alma Center, Wis.................
Bovee Creek, Alma Center, Wis.........
Arno Creek, Alma Center, Wis. ...........
North Branch of Coon Creck, La Crosse, W
Chipmunk Creek, La Crosse, Wis .........
Krall Creek, La Crosse, Wis...............
Withee Creek, Sechlerville, Wis ..........
Marine Creek, Fairchild, Wis.............
McLaren Creek, Fairchild, Wis.............
Soiyl)er and Davis crecks, Sparta, Wis. ...
Stillwell Creek, Sparta, Wis
Rush Creek, Baldwin, Wis..............
Kenyon Creek, Black River Falls, Wiy ...
Allen Creek, Black River Fells Wis......
Trout Run, Black River Falls, Wis......
Squaw Creek, Black River Fally, Wis. ...
Rock and Beaver creeks, Rice Lake, Wis
State Line Brook, Foxboro, Wis..........
Stony Creek, Black River Falls, Wis.
South Branch, Alma Center, Wis......
North Branch of Pike River, Dunbar, Wis.
Balsam River, Foxboro, Wis...........
Trout pond, Appleton, Wis.............
Inlet to Elbow Lake, Wausaukee, Wis.
Iron and Brule rivers, Marinctte, Wis .
Beaver River, Galesville, Wis........
Billings Creck, Glendnle, Wis. .
White Creek, New Lisbon, Wis.
Pigeon Creek, Alma Center, Wi
Moores Creek, Norwalk, Wis.
%Iu-lng Creek, Norwalk, Wis .
1ny Creek, Augusta, Wis. ..
Gates Creek, Osseo, Wiy, ...
Flick Creek, Fairchild, Wis..
Morrill Creek, Fairchild, Wis. ..
Marvins Creck, Fairchild, Wis .
Beef River, Osseo, Wis.........
Blacktnil Creek, Hulett, Wyo..
Trout ponds, Beulah, Wyo........
Glenn Creek, Yellowstone National Park, Wyo.
Willow Creek, Yellowstone National Park, Wyo..
Indian Creeck, Yellowstone National Park, Wyo..
Wyoming Fish Commission, Sheridan, Wyo..
Claude M. MacDonald, Tokyo, Japan ...

Mountain, W, Valllllll1l

Lake trout:

Twin Lakes, Salisbury, CONM u.ceverieneiieerraninienennnannns .

Connecticut Fish Commission, dsor Locks, Conn
Spirit Lake, 8pirit Lake,Jowa c..oooeoviieiiiaan...
Lake Okoboji, 8pirit Lake, Iow:
Mountain Lake, Tolland, Mass
Lake Esau, Presque Isle, Mich.........

ot
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Detail of distribution—Continued.

Fry and Adults

Species and digposition, Eggs. finger- and
lings. yearlings.

Lake trout—Continued.
Arnold Lake, Harrison, Mich........ N P 100, 000
Long Lake, Howell, Mich ..o e eiiiiiiiiiniaiieeieefennnnnanans
Clark and T.oon lakes, Watersmeet, Mich. ...

Chief or Trout Lake, Iron Mountain, Mich.......
Lake Michigan, Charlevoix, Mich..........ooouee
near Beaver Island, Mich .......
Mackinac City, Mich ............
Lake Huron, Alpeng, Mich . ...ooooieiiiaanes
North Point, Mich ...........cc.o.0 .. .
Scarecrow Island, Mich............. PR
Mg Reef, Mich....ooooieiiiiiiets [ O
Detour, Mich co.ooo.ooiiiieet S
Lake Superior, Rock Harbor, Mich . PR PO N
Washington Harbor, Mich ... iioiiiee]ieeninnn
Marquette, Mich oo ciliiniiiiiiennen e
«  Todds Harbor, Mich c.cviimiiirinineeienieiiaidieaanaaaes
Teagle Harbor, Mich...oo.ooeiereeiiiniiiionlieiineeeaes
Long Point, Mich ...oooiieaiiiiiiiiiniinenifiiiaiiennes
ontonagon, Mich....ooiiiiiiiiiariiiianiiielieiienianes
Keystone, Mich ....oovviianiioniiniiniiaa]iomanneecen,
Fish Island, Mich....ooooiiiiiiiiomiiiiiiioifieiianns
Pobins Harbor, Mich.o..oooiiiiiiiiiiiiiiiiiieiiaieee
Whitefish Point, Mich ..o iiiiien i fomamanaenes
St. Marys River, Bay Mills, Mich c..iciiiiiiiiiiiiriieaieenelienieenenes
Hay Luke, Huy Lake, MiCh . .ooooceiievmmaeneennenimmanee|oaeeennen.
Turtle Lake, Turtle Lake, Mich ..o oo oiiiiiiiieiendeniaanaan- .
Michigan Fish Commission, Detroit, Mich.......o.oovaeeaeoe] 1000000 Hooeoocesnesss- .
Leech Lake, Walker, MDD cooiiiiiiiiiaeioiciniomaaneecenesfonnaniaaeees
Lake 'ulaski, Buffalo, Minn.. RN P .
Lakc Superior, Poplar River, -
Grand Marais, Minn ....... PN SR
Chicago Bay, Minn ........
Grand Portage, Minn ......
Two Harbors, Minn........
Duluth, Minn... .
Newfound Lake, Bristol, N H.oooouiiiaiaaimiareeeceenanes
Squaw and Black Nit ponds, Meredith, N. Hocooooeeneoeenne. .-
Spofford Lake, Chesterfield, N.H.............
Lake Winnepesaukee, Weirs, N. H
S(}]uam Lake, Ashland,N.H ...
Chas. B. Clarke, Concord, N. H. ..
Pleasant Lake, Pleasant Lake, N. Y ..
8t. Lawrence River, Cape Vincent,N. Y
Otsego Lake, Cooperstown, N Y. ... ...
Lake Ontario, near Cape Vineent, N.Y ...
off Grenadicr Island, N. Y ...
Dutch Point,N. Y......
_ Tibbetts Point, N. Y.. .
st. Lawrence River, off Carlton Island, N, Y. ... ...
James Annin, Cn.ledonm, Ny ieeiiiiiiiaienaaeanns
W, II. Boardman, Fulton Chain, N. Y.
New York Fish Commission, Caledoni Yeiianaaaaa
Maumee River, Toledo,Ohio ..ovveeeioeiiiiiveniaeaeane.
Tritmgle and Nash lakes, Lane and Lin
Hawthorne Lake, Portland, Oreg....... eeaeeceeraaan
Meadow Lake, Yamhill Couuty, Oreg
8axton Mill Pond, Srnrmnburg,s. C.
Sunset Lake, Orwell, Voooooooaee
Holland Pond, Holland, Vt..........
Big Averill Pond, Averill, Vt......
Casplan Lake, Greensboro, Ve oo oiiiiinnias
Willoughby Lake, Westmore, Voo ooooioennoane..
Crystu] Lake, Barton, Vi . .ooiiiiiiieiinieenienns
Stone Pond, Glover, Vi coo. . ooiieiaocaiiianeeen
Vermont Fish Commission, Roxbury, Vi ...........
Lake Sequalitchew, Lake View, Wash..............
Lake Superior, Madeline Island, Wis..............
Ashiand, Wis...oooiiiiiiinnans
w%omin{: Fish Commission, Sheridan, Wyo ......
J. B. Fielding, Upper Downing, Bugland ......... -
Lake Superior, Ross Point, Ontario....ceeeeeeaianaeieoecesen-
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Scotch sca trout:
Phillips Lake, Bangor, Me..coivieieneiooniiiaaneoriveeenres
Cralg Pond, Eest Orland, M ..
Alamoosook Lake, Orland, Mc.. .
Q. H. Richards, Wenaumet, Mass .oooevunceneernnranancccenes N | P A,
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Species and disposition.

Lggs.

Fry and
finger-
lings.

Adults
and
vearlings.

Golden trout:
Round Pond, Conway, N.H..ooeoeiiinivininiieeeeinnnnns
Lake Tarleton, Pike Station, N, H . ... .
Lake Sunapee, Sunapee Lake, N. Hoo.ooooiiiiiinooeiniiiin,

Grayling:
South Platte River, Florissant, Colo. .. ....oueemnnnesouennaannn
Fryingpan River, Thomasville, Colo..oemmmo oo,
Platte River, between Grant and Cliff, Colo.......ommmmmnnnnn.
Eagle River, Berrys 8tation, Colo.......c..oooeounusunnnnnnn,
Clear Creek, Lans n{z, Jowa oo
Village Creek, Lansing, Iowa e ttetieeaieaaaan.
Heart Pond, (Sr]and, Me.....
Craig Pond, Orland, Me....
Craig Brook, Orland, Me,....... 0000170
Spring Pond, Horrlcon, Mich.................._. ... ... "
Bird Creek, holly, Mich.... oo
Baldwin and Sanborn creeks, Baldwin, Mich. ..
Au Bable River and tributaries, Grayling, Mich ....... .. .00
Michigan Fish Commission, Paris, Mich............ ... 00
Lester River, Duluth, Minn...........cooeeuiioooeononn,
Minnesota Fish Commission, State Waters, Duluth, Minn ...
Dr, Justus Ohage, St, Paul, Minn................
h‘lissourl Fish Commission, St. Joseph
Eureka Ponds, Anaconda, Mont ..
Prickly Pear Creeks, Helena, Mont .
Prickly Pear Creek Lake, Prickly Pes
Rock Creek, Harlowton, Mont....
Bakers I’onds, Anaconda, Mont.
Bozeman Creek, Bozeman, Mont .
Bridger Creek, Bozeman, Mont................
Stone Creek, Bozeman, Mont...
Waste Ditch, Bozeman, Mont. ..
Fish ponds, hozeman, Mont.. .
W.M. Keil, Tuxedo,N. Y ............. . .. 77"
New York Fish Commission, Caledonia, N, Y. .....
John Sharp, Utah Fish Commission, Murray, Utal
Cas?lan Lake, Greensboro, Vt................._ ..
Brule River, Winnie Bayou, Wis
E. Bryant, for Wisconsin Fish Commission, Bayfield, Wis.
Fox Creek, 8herldan, Wyo....................0..0. "

w oming Fish Commission, Laramie, Wyo
i, Land, Laramie, Wyo............

White-fish:
Bates Lake, Hastings, Mich ceveuunvneioeoan i L
Dowd, Leach, and Middle lakes, Hastings, Mich .
Lake Michigan, Charlevoix, Mich ................
Mackinae City, Mich.............
Off Manistique, Mich.............
Detroit River, off Belle Isle, Mich..
Detroit, Mich ......
Lake 8t. Clair, Lake St. Clair, Mich...............
Lake Huron, off North Point, Mich...............
Bcarecrow Island, Mic
Presque Isle, Mich.....
Sturgeon Point, Mich..........
Detour, Mich...................

Ontonagon, Mich.....
Fishermans Home, Mich
Grace Harbor, Mich ...
Otsego Lake, Cooperstown, N. Y.....
Lake Ontario, Dutch Point, N. Y ... .. ceen
Lake Ontario, near Cape Vlncent, N.Yeooioiaaaaan.
St. Lawrence River, o Cape Vinecent...............
St. Lawrence River, off Carlceton Island, N. Y
New York Fish Commission, Culedoniu. N, Y
Lake Erie, oft Ballast Island Shoal, Ohio ..
Baass Island, Put-in Bay, Ohi
Kelley Island, Ohio........c.oou.o...
Isle 8t. George, Middle Ground, Ohjo......
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Details of distrilation—Continued.

Species and disposition.

¥Eggs.

Adults
and
vearlings.

White-fish—Continued.

Lake Erie, off Port Clinton, OhiOseeeeereearernenananaannn. eeee
Light-House Point, I’ut-in Bay, Ohio.....
North Bass Reef, Ohio
Starve Island Reef, Ohio........oooooolnn
Toledo, Ohio......cooviiiiiiiiianiininnas
Storm Island Recf, Put-in Bay ...........

Pennsylvania Fish Commission, Erie, Pa.

Lake Sequalitchew, Lake View, Wash

Lake Superior, Ashin.nd, Wit oo..oenan..

Wisconsin Fish Commission, Madison, Wis. ............

Pike perch: .
Simonton Lake, Elkhart, Ind..coeieeieiiiinniiiieniiinan..
Yellow Creek and lakes, Silver Lake, Ind .. ........ ...,
Silver, Rickle, and Hulbert Jukes, Silver Lake, Ind......
Kankakee River,Riverside,Ind............. ... . ... ..
Caldwell Lake,Claypool,Ind...................oia...
Beaver Dam Lake,Claypool, Ind.... ... ... . ... .....
Mud Lake,Claypool,Ind ... ... iieiieiiiaian...
Carr Lake, Claypool,Ind. ....cooiveiiiiiiiiiinniiannaans
Homan Lake,Claypool, Ind ... ... .o oiiiaiiiiiae,
Grove Lake, Columbia City, Ind. ... ..ol
Misgissippi River, Dubuque,Jowa . ...ooooieiiiiaiialats
Spirit Wood Lake, Jamestown, N. Dak . ....c.cooiiaees
Lake Maxinkuckee,Culver,Ind...........o.iaiiiao.
Potomac River, Sycamore Island, Md ...................
Potomae River, Anglers Club House, Md................
Town Line Lake,Coral, Mich.. ... ... .. .....o.0
Miner Lake, Miner Lake,Mich ... oo iiiiiiiiiaas
Michigan Fish Commission, Detroit, Mich...............
Missouri Fish Commission,8t. Joseph,Mo..........._...
Walser Pond, Webster, N.H. . .ioiiriiinineinieanenes
Round and Stamp ponds, Nashua, NJ.H .......... .. ...
Massabesic Lake, Manchester, N, H......
St. Lawrence River, off Carlton Islund, N

Grass Bay, N. Y ....

Cape Vincent, N.Y .................

Lake Erie, off Middle Bass Island f{eef, Pu Bay, Ohio
Bullast Island Reef, Put-in Bay, Ohio

Magara Reef, Port Clinton, Ohio.....

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

Catawba Island, Ohfo............coooil.

Locust Point8hoals.......ooooooaiit

Toledo, Ohio v.iiieiiirinnieninnniennns

Connenutee Lake, Cambridge, Springs, Pa..............
Clarion River, Foxboro, Pa ..............
Lake Nephawin, Canton, Pa.o.oooiiiirniiiiin i iaan
St. Clair, White, and Wahlamah Inkes, Gough, 8. C ...
Salem Pond, Derby, VU ..oiiiiiiiiiiiiiiiaaiiaiiieees
Fairfield Pond, Shefdon, Veteeoiaiiuannnnn
Vermont Fish Commisslon, Swanton, Vt

483, 230, 000

600, 000

177,099, 000
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| . Adultsand
8pecies and disposition. Qg‘l:ll.}?n[g:d : Species and disposition. yearlings.
Cat-fish: Black bass—Continuecd,
Benton Pond, Seale, Ala........... 300 Verde River,Jerome, Ariz ......... ’76
Buzzard Pond, Eufaula, Ala....... 300 Sycamore Creek, Jerome, Ariz ..... 225
Turner Fish Pond, Eufaula, Ala... 300 Rallroed Reservoir, Willlams, Ariz. 190
Clubs Pond, Eufaula, Ala.......... 300 Reservolr, St. David, Ariz . ......... 150
Mill Pond, Columbia, Ala......... 100 Clear Lake, Pine Bluff,Ark........ 7
Potomac River, Fish 'Lukcs, D.C.. 30,000 Lake Taylor, Pine Bluff, Ark....... , 75
Lake Ella, Umatilla, Fla _..... ... 300 Ouachita River, Malvern, Ark ..... .'100
Brickyard Pond, Columbus, Ga. ... & McHeury Fish Pond, Malvern, Ark. J
Ockmulgee River, Macon, Ga ..... 1,000 Artificial Lake, EurekaSprings, Ark 75
Hudson Pond, Hamilton, Ga ...... 200 Little River, Wilton, Ark .......... 150
Bussey Pond, Cuthbert, Ga......... 600 Gramtv‘nIAke,Wllt,on Ark.......... 150
Hood Creek, Bostick, Ga. .. ........ 300 || Fish Lake, Karle, ATk ........oo0n.. 200
Fish Ponds, Atlanta, Ga........... 450 Applicants in Arkansas............ 000
Bullochville, Gu...... 900 Applicant at Lamar, Colo.......... 75
Greenville, Ga ........ 200 Mudge Pond, Sharon,Conn........ 100
) Stinson, Ga ........... 200 Washbands Ponds, Seymour, Conn. 50
Mississippi River, Dubuque, lowa. 43, 500 Applicant at Brightwood, D.C..... 100
Maquoketa River, Manchester, Crescent Lake, Cleremont, Fia . ... 100
Towa...........oo.il 2, 800 Lake Ella, Umatilla, Fla........... 200
Cedar River, Cedar Rupids, Jowa.. 7,000 Lake Helen, Lake Helen, I'la ..... 300
Wapsipinnicon River, Independ- Fish Lake, élenrwater, Fla.....00: 600
ence, lowa....................... 4,820 Applicants in Florida ............. 560
Spirit Wood Luake, Jumestown, Cumber Mill Pond, Morris Station,
D . O, 2,000 o eeieieiiieeeeneaas 150
Bell Branch Pond, Hadd L Ga., 7%
Totalo.oiiieincniiaeeaanaa 95,97 Artifical Lake, Box Sgring LGa.... 100
Pickerel: —_————— i;vl(ftl(]:rcr():k l(;lilhltl’on ,(.'}Mucon, Ga. ‘5!00
ol . \ ¢Calls Pond, Macon, Ga.......... 00
M*Ilg\‘szkem River, Manchester, 200 S{)rim)g Branch, Upatoie, Ga........ 160
Wupsipllnnicon River, Independ- o Mill Fond, gﬁgg;d’eiﬂ """""" i%
ence, Jowa ........... .. 105 3 ot (e
X T M S Savannah River, Grovetown, Ga... 300
Mississippi River, Dubuque, Iowa.. 600 $t. Elmo Lake, Golumbus, G ... 100
Total 805 Lake Carmichael, Gracewood, Ga . 250
""""""""""""" - Augusts Game Club Pond, Au-
Yellow perch: - UStA, Gl.e..iieiiiiiriinianan.. 250
Maquoketa River, Manchester, King Lake, Box Springs, Ga....... 800
Towa.... ... il 600 Caldecott Lake, Atlanta, Ga....... 150
Cedar River, Cedar Rapids, Iowa .. 300 Roundabout Pond, Kirkland, Qa.. 200
Wapsipinnicon River, Independ- Lake Benson, White Sulphur
ence, lowa ............ ... .. .. 300 Springs, G& vvvvvereennnninnnnn... 100
$pirit Wood Lake, Jumestown, N, Mil I’ond, Greenville, Ga ......... 200
Dak..... teevereatetetiteenarenaan 600 Ruby Lake, Fort Valley, Ga....... 100
Fish Lake, Cussetta, Gi|........... 5600
Total........oo.ooo... 1,700 Holly 8prings Lake, Americus, Ga. 160
Mill Pond, Hazlchurst,Ga......... 200
Buffalo-fish: Lake Moh'ignuc, Box Springs, Gu.. 400
Mississippi River, Dubuque, Town. . 200, 000 Panther Creek, Reynolds, Ga...... 350
Coleman Lake, Coleman, Ga ...... 489
Total. ..o, 200, 000 Applicantsin Georgla ............. 3,520
. B Long Lake, Mitchell, 101 .......... 400
HRlack bass: Lonetree Lake, Lonetree, Il ...... 500
Big Cave Creek, Gadsden, Ala..... 300 Cherokee Fish Lakes, East St.
Betheag Luke, Faundale, Aln...... 100 Louis, 111 250
Mill Pond, Birmingham, Ala...... 150 Black Walnut Lake, Goodenow 100
Ingrams Mill Pond, Opelika, Alu.. 300 Spring Lake, Barrington, Ill....... 300
Mill Pond, Attalla, Ala............ 100 Spring Lake, Wheaton, I1l......... 300
Spring Lake, Epes, Ala . 200 Scotts Lake, Belleville, Ill......... 150
Mill Pond, Brantley, Ala.......... 500 Fox River, OlneK. Mo 500
Avery Lake, Goldhill, Ala.... 000" 160 Pino Terrace Lake, Crete, 111 ...... 250
Fletchers Lake Opell'ku, Ala...... 150 Ahern Lake, Columbia, Ill........ 100
Oak Lake, Hooks, Ala............. 50 Clear Lake, Columbia, Il . _....... 150
Locust Warrior River, Warrior, Ala. 800 Gllmore Lake, Columbia, Ill....... 200
Black Warrlor River, Warrior, Ala. 200 Long Pond, Columbia, Ill.......... 300
Town Creek, Town Creek, Ala..... 300 Knelpp Lake, Belleville, Ill....... 300
Mill Pond, Spruce Pine, Ala....... 200 Priester Lake, Belleville, Ill....... 160
Town and Short Creeks, Gunters- Artificial Lake, Olney, Ill.......... 100
ville, Ala...........o .ol 200 Jacks Run Lake, Freeburg, Ill..... 200
East Shefflcld Lake, Tuscumbia, Burghardt Lake, Belloville, 111.... 150
Ale ... 200 Kretzer Lake, Harristown, 111 ..... 200
Chambliss Mil] Pond, -Montgom- Soldiers Home Lake, Danville, I11. 200
ery, Ala.... ... ... . ... 300 Applicantsin Illinois.............. 1,900
Simmons § ring, Florence, Ala.... 100 Lake Maxinkuckee, Culver, Ind .. 800
Bradle Mi?l Pond, Millport, Ala.. 200 Winona Lake, Winona, Ind........ %
Brig; s{ml Pond, Jasper, Ala...... § Webster Lake, North Webstor, Ind. prod
Blackwater Mill Pond, Jasper, Ala. 150 Lake Wawassee, Wawassee, Ind... prod
Jones Mill Pond, Waverly, Ala..... 150 ’I‘l;]){)ecunoe Lake, Leesburg, Ind .. 160
Oxford Lake, Anniston, Xin 200 Fa Creek, Malot Park,Ind ....... 00
Lake Baxter, Birmingham, Als.. ... 200 Car Lake, Clny&oool, In e . 850
Eufaula Fish Club Pond, Eufaula, Homan Lake, Claypool, In . b
Ala ..... Cetiiieterercnsesanaannns 360 Mud Lake, Macﬁ. Ind........ - 360
Applicants in Alabama............ 3,160 Lake Manitou, Rochester, Ind.....




104

Details of distribution—Continued.

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Species and Afsposition.

DBlack bags—Continued.
Gravel Lake, Adamsville, Ind
Black River, New Harmony, I
Indiun Pond, Elnora, Ind...
Swan and Snider Ponds, W
Kankakee River, Kouts, .
Notre Dame Lake, South Bend, .
White River, Muncie, Ind..........
Tippecanoe hivcr, Winamace, Ind .
Tippecanoe River, Monticello, Ind.
Big WalnutCrecek,Greeneastle, Ind.
Huff Lake, Argos, Ind
Fall Creek, Indianapolis, Ind
St.Joseph Luke, South Bend, Ind..
Pretty fn.ke, Plymouth, Ind
Gravel Pit, Ossian, Ind .
Indian Creek, New Albany, Ind...
Sugar Creck, Crawfordsville, Ind..
White River, Castleton, Ind
White River, Winchester, Ind
Wabash River, Williamsport, Ind .
Sugur Creck, Thorntown, Ind
Mine Pond, Clarks, Ind
Blue River, Shelbyville, Ind..
Lewis Reservoir, Lewis, Ind
Shriner Lake, Columbia City, Ind.
Round Lake, Columbia City, Ind..
Cedar Lake, Columbia City, Ind ..
Quarry Pond, Bloomington, Ind..
Clements Mill Pond, Chrisney, Ind.
Canning Factory Pond, Chrisney,

castle, Ind .
Simonton Lake, Elkhart, Ind......
Wabash River, GibsonCounty, Ind.
Applicants in Indiang.............
Spring Lake, Davis, Ind. T. .
Rock Creek, Davis, Ind, T .
Mountain 8tream, Talihina, Ind.1'.
Shannon Pond, Purcell, Ind. T....
Bratcher Lake, Ardmore, Ind. T...
Fish Lake, Ardmore, Ind.T.......
APglicunw in Indian Territory....
Fish Lake, Buffalo Center, Iown ..
Fish Lake, Corydon, Jowa.........
Boyer River Mill Pond, Dow City,

Iowa
Crane Creek, Riceville, Iowa
North Fork of Maquoketa River,

Dyersville, Jowa
Maquoketa River, Manchester,

JOWaR et eaaas .
Cedar River, Cedar Rapids, Iowa..
Wapsipinnicon River, Independ-

ence, Jowt. ool
Mississippi River, Dubuque, Iowa.

Little Turkey River, Waucoma.
JOWR coieiiiiiiiirannananannns
Applicants in Iowa .

Smoky Hill River, te

Kans., .coeveneeinreannannnss

Wisncer Creek, Hutchinson, K
Spring Luake, Abilene, Kans

onnor Creek, Connor, Kans
Little Arkansas River, Hutchinson,

Ka
Spring Lake, Nashville, Kans......
orth Fork of Sappy Creek, Ober-
1N, Kansg..oeeeeeeeiiicannannn.
Spring Creck, Coldwater, Kans. ...
Willow Lake, Bavaria, Kans.......
Little Arkansas River, Wichita,
Kans
Spring Creek, Grainfield, Kans ...
Lake Chanute, Olathe, Kans
Elkhorn Creek, Lincoln Center,
Kans. .. .ooiiiiiiiiiiiniananas
Rock Creck, Sabetha, Kans ..
Mule Creck, Wilmore, Kans ..
Hazel Dell Lake, Garnett, Kans ...
West Park Luake, Parsons, Kans....

Adults and e Adults and
yearlings. Species and disposition. yearlings.
Black bass—Continued.
150 Wea Creek and Bull Creek, Paola,
275 Kans....oooooieieoiianraiiaienns 150
200 Rattlesnake Creek, Macksville,
£70 31 200
200 Saline River, Grinnell, Kans ...... 300
300 $pring Branch, Prairie View, Kans. 150
250 Branch ot Solomon Creck, Topeka,
600 Kans... 360
300 Lakeview Lake, Larned, Kans ... 200
500 Fish Luke, Hilltop, Kans.......... 600
300 Dennis Lake, Manhattan, Kans ... 200
100 McDowell Creek, Manhattan, Kans. 300
300 Blue River, Manhattan, Kans..... 150
300 || . Baldwin Creck, Manhattan, Kans. 150
200 King Creek, Manhattan,Kans..... 150
100 Deep Creek, Manhattan, Kans..... 150
300 Wild Cat Creek, Manhattan, Kans. 300
300 Pfeil Creek, Manbattan, Kans..... 150
5 Mill Creek, Manhattan, Kans...... 150
300 Eureka Lake, Manhattan, Kans... 150
600 Lowland Lake, Muscotah, Kans... 200
300 Mulberry Creck, Dodge City, Kans. 300
200 l’lu{lcrs Lake, Pittsburg, Kans .... 260
600 Spring Pond, Coldwater, Kans..... 150
650 Ap{)licnnw in Kansas.............. 4,050
800 Rolling Fork Creek, Lebanon, Ky . 200
300 Spring Lake, Covington, Ky........ 300
300 Dix River, Lancaster, Ky .......... 600
150 Oak View Lake, Versailleg, Ky..... 160
83 Deaf Mute Institute Pond, Dan-
VIE, KY ceervnecicnonenannnnnne. 100
167 Geigers Lake, Henshaw, Ky........ 200
Cumberland River, Pineville, Ky .. 100
300 Reservoir, Springfleld, Ky.......... 180
200 || Clear Cretk, Shelbyville, Ky ... ... 200
275 Kinuniconick River, Vanceburg,
4,700 Voeeseecasniarennancen 600
100 Railroad Reservoir, Cur
200 Falls, Ky 825
200 Elkhorn Creek, Georgetown, Ky 300
100 Little River, Hopkinsville, Ky ..... 400
100 Jones Pond, Nolin, Ky.............. 100
100 Lake Reba, Richmond, Ky. 200
876 Spring Lake, Madisonville, 200
500 Mill Creek, Fredonia, Ky.......... 200
5 Willow J'ond, Hodgensville, Ky... 200
Livingston Creck, Fredonia, Ky... 400
750 Waterworks Reservoir at Spring-
500 field, Ky coooovvviianninnnnninan. 180
1lgley Lake, Ilsley, Ky........ 100
1,000 Guiest Creek, Shelbyville, Ky. 800
Clear Creek, Shelbyville, Ky ...... 800
3,000 Bull Skin Creek, Shelbyville, Ky .. 150
4,000 Tyler Pond, Bhelbyville, Ky....... 100
Wild Cherry Pond, Brent, Ky...... 250
3,880 Barber Pond, Hopkinsville, Ky.... 200
5, 000 Green River, McKinney, Ky....... 300
Fern Luke, Middlesboro, Ky....... 400
200 Floyds Fork Creek, Figherville, Ky. 100
800 Washiers ’ond, Hodgensville, Ky . 100
Applicants in Kentueky ........... 5,750
300 Sunrise Lake, Mansfield, La....... 160
400 City Park Lake, New Orleuns. La.. 225
300 Chaplin Lake, Natchitoches, La ... 150
200 Lake Marie, Natchitoches, La ..., 150
Manhelin Pond, Robeline, La...... 75
300 Red Bayou, Shreveport, La ... 200
100 Youskee Lake, Shreveport, La . 200
Lake Julia, Brevelle, Lan ._.... . 100
50 Mill Pond, Keithville, La ... ... 75
200 Spring Branch, Lafayette, La...... 150
50 Magnolia Lake, Verry, La.......... 175
Banner Pond, Kentwood, La ...... 100
600 Applicants in Louisiana, La ......_ 525
150 Antietam Creck, Hagerstown, Md. . 100
150 Che‘\;y Chase Lake, Chevy Chase,
. (s | N 100
300 Applicant at Cumberland, Md ...... 50
300 Pereival Pond, Orleans, Mass. ... 75
200 Factory Pond, Fall River, Masgs. ... 7%
7% Lake Acoaxet, Fall River, Mass. ... 76
25 Middleboro Lakes, Rock, Mass .... 50
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Adults and
Species and disposition, A A Species and disposition. yearlings.
Black bass—Continued. 1 Black bass—Continued.
Roden Pond, Lynn, Mass .......... 50 | Gilkerson Lake, Harlowton, Mont. . 200
Silver Lake, Plympton, Mass....... 160 ° Aﬂ)licunt at Cinnabar, Mont ...... 200
Crane Pond, Newburyport, Mass. . . 150 ||  Fish Lake, Whitman, Nebr......... 300
Applicant at Humilton, Mass ...... 50 || Box ButteCreek, HaySprings, Nebr }00
Boardman Lake, Traverse City, i Lake Ericson, Greeley, Nebr . ...... 200
Mich ittt 450 Red Willow Pond, Indianola, Nebr. 200
Gull Lake, Yorkville, Mich . ... 1,000 || Indian Creck, Benkelman, Nebr... 140
Crooked Lake, Wutersmeet, Mich 500 Applicants in Nebraska. ...... 250
Big Platte Lake, Beulah, Mich... 500 Lamprey River, New Market, N. H. 50
BurgessLake, Greenville, Mich 300 | Spring Lake, Portales, N, Mex...... ‘75
Coady Lake, Coral, Mich....... 800 j| Spring River, Roswell, N, Mex ..... 375
Devlls Lake, Devils Lake, Mich 00 ‘ Ojlitos Creek, Springer, N. Mex ..... o
Whites Lake, Kalamazoo, Mich. . 300 ] Alamositos Creek, Springer, N. Mex 160
Eaglo Lake, Edwardsburg, Mich 1,000 Applicants in New MOXiCo......... 1,026
Juno Lake, Edwardgburg, Mich 600 I Canisteo River, Addison, N. Y. 100
Christiana’ Lake, Edwardsbu | Black Brook, St, Joseph, N. Y. ... ... 60
Rownd Litke, Wanover, wici: 300 | Trimeh Hrocd Wiver ke NX - o
¢, Hanover, 1 French Broad River, Hot Sprin
String of Lakes, Oxford, Mich 800 {1 NuCluivunonnoonaienns pren, 150
Stony Lake, Oxford, Mich. ... 300 (i Spring Creek, Hot Springs, N.C .... 100
Bald Eagle Lake, Oxford, Mich,.. b0 [ Ochiawakee Creek, Henderson-
Pleasant Lake, Leslic, Mich....... 300 Ville, N C oottt 60
Klinger Lake, White Pigeon, Mich. 500 |l Spirit Wood Lake, Jamestown,
Holland Luke, Sheridan, Mich .... 300 | N.Duk.oooooiiiiiiainiiiiiiann.. 6,525
Bailey Lake, Claire, Mich ......... i 500 Fish Lake, Rolla, N. Dak. ... 806
Eugle Loke, Willmar, Minn ... ... [ 600 {1 Willow Lake, I{oilu.,.\'. Dak........ 600
Pike Lake, Duluth, Minn.......... 1,000 | Sanborn, N. Dak..... 600
Madison Lake, Mankato, Minn. . I 1,000 |, Spring Lake, Edgerley, N. Duk..... 200
Lake Minnewnska, Glenwood, | . Fish Lake, Kulm,N. Duk.......... 150
MINM coii it i ' 1,000 ' Wagner Lake, Sidney, Ohio........ 150
Fish Club's Lake, Holly Springs 1 Pondandstream, Gréenwich, Ohio 160
1388 300 | St.Joseph Lake, Carthage, Ohio ... 100
Beech Spring, Topton, Miss........ 1 125 1| Waterworks Lake, Blanchester,
Tupelo Park Lake, Tupelo, Miss. ... 250 | 0. ettt iiiee i eiaraeaan 200
Artiticial Lake, Tupelo, Miss ....... 260 ' Hazledell Pond, Clinton, Ghio 100
Spring Branch, Myrtle, Miss .. ..... 150 Clff Laake, Springheld, Ohio ., ...... 186
Arundel Lake, Meridian, Miss. s, 300 I Beaver Creek, Springtield, Ohio... 3875
Horseshoe Lu‘(e, Aberdeen, Miss... 400 Maumee River, Antwerp, Ohio ... 300
Lower Dead River, Aberdeen, Miss. 25 , Bandy Lake, Ravenna, Ohio....... 500
Tibbs Lake, West Point, Misy 850 '  Grand River, West Farmington,
SI)ring Lake, Macon, Miss. ..o 200 L6733 T 500
Min Pond,())ive Branch, Misg ..... 160 ;i  Vermillion Lake, Ashland, Ohio... b
McPherson Lake, Mhoon Valley, ‘ Middle Basin Pond, Cos}u)cwn,
Miss.. ... .i.ll 250 Ohio....i i 90
Mooreville Park Lake, Corinth, , AFpli(:ums inOhio........ Ceieaenn 1,930
Miss. ...l seeiecmaianas 200 | Threemile Creek, Weatherford,
Tuscumbia River, Corinth, Miss 200 Okla.....ooiiieina i, 200
Alligator Lake, Columbus, Miss. ... 100 ;| Spring Branch, Woodward, Okla .. 100
Buttahachic River, Greenwood Deer Creek, Deer Creek, Okl ..... \ 200
Springs, Miss 200 | Salt Lake, Yeldell,Okla ........ 200
Tombigbee River, Bigbee, Miss. ... 200 1 Yost Reservoir, Guthrig, Okla. .. 200
Aberdeen, Miss, . 200 | FriscoRiver,Guymon, Okla........ <00
Columbus, Miss . 200 | Spring Lake, Woodward, Okla... ... 400
Donald Lake, Baldwyn, Miss....... 100 | Sanders Pond, Okarche,Okla ...... 100
Chatauqua Lake, Crystal Springs, . Crutcho Creck, Oklahoma, Okla ... 200
MISS. ooeieiii it iiteeiiaeiaae 150 | North Canadian River, Oklahoma,
Tchula Lake, Tchuln, Miss. ... 200 | Okla ...oooeviiiiiiiininniiani., 400
Silver Creek, Yazeo City, Miss...... 200 | Appllcnn(s in Okluhoma........... ! 2,500
Yokanookany River, MeCool, Miss. 100 West Branch Susquehanna River,
Big Black River, Pickens, Miss.. ... 200 Muncy, Pa . 100
Applicants in Mississippi...... 10, 900 Allegheny River, T te,Pa .. 300
James River, Aurom.ll&fo ...... 800 Twolick Brook, Blairsville Junc:
James Fork of White River, ) thon, P oo e, 100
Aurora, Mo .. ................ . 250 Susquchanna  River, Lockhaven,
Duck Lake, Schell . . 100 o, 600
Woods I'ond, Shelbing, Mo........ 100 Loyalhanna Creck, Latrobe, Pa.... 205
Spring Lake, Schell City, Mo....... 100 Allegheny River, Oil City, Pa ...... 300
Greenwood Lake, Greenwood, Mo. 100 Lake Boquet, Latrobe, Pa.......... 76
Clear Lake, Bois d'Are. Mo........ 160 Oswayo Creck, Shinglehouse, ... 100
Pond and stream, Joplin, Mo...... 160 | Conococheague Creck, Chambers-
Cutoff Lake, Brunswick, Mo....... 248 burg, Pa..coiiiiiiiiiiiiaiiiaiaa. 60
Pryor Lake, Redbridge, Mo........ 100 Conneaut Lake, Cambridge, Pa. ... 460
Montgomery Lake, Saginaw, Mo .. 100 Sunnyside PPond, Volant, Pa ....... 100
Shipman Springs, Ritchie, Mo..... 76 Waterworks Reservoir, Washing- 225
James River, Galloway, Mo........ 7% L10 )  TD 2 200
Herrells Branch, Neosho, Mo...... 16 Red Bank Creek, Maysville,Pa ... b
Applicantsin Missouri............. 326 Arphcnn(s in Penusylvania.......
Fﬁn Willow, Harlowton, Mont..... 800 Rhode Island Fish Commission, 250
Hogue Luke, Columbia Falls, Mont. 200 Westerly, R.1................ vess
Lake Blaine, Kalispel, Mont....... 300 Rhode Island_Fish- Commisston, 250
Boorman Lake, Kalispel, Mont.... 800 Providence, R. I...oo.ioaieianaes 14
Echo Lake, Kalispel, Mont ..... .. 300 | Mill Pond at Tiverton, R.I...0 00
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|
Species and disposition. );?e;:xl'lt;n‘;z]:;d | Species and disposition. @%Exl'}?nlz:d
Black bass—Continued. | Black bass—Continued.

silver Lake, Wakefield, R. 1 75 0ld River Lake, Nacogdoches, Tex. 2,000
Roost Pond, Beaufort, S.C...... . 50 / Conch Creek, Miami, Tex..... eeen 400
Drayton Swamp, Sheldon, 8.C..... 250 | Rock Creek, Hallettsvile, Tex. 1,000
Pacolet River, Converse, S. C..... . E ¢ Washita River, Canadian, Tex 900
Sheldon Preserve Pond, Sheldon, l Comanche Creek, Pecos, Tex .. 1,000

1 TR 100 | Westude Lake, Crockett, Tex.. 800
Reedy and Saluda rivers, Green- | Graham Lake, Overton, Tex....... 500

ville, 8, € .. 150 ||  Elmendorf Lako, San Antonio, Tex. 500
Seneca River, Calhoun, 8. C....... 100 | @ordon Lake, Paris, Tex .. 1,075
SaxtonMill Pond, Spartanburg,S.C. 100 | Fish Lake, Brownwood, Tex....... 400
Fair Forest Creek, Spartanburg, Sweetwater Lake, Sweetwater,

8.C. . 160 (| TEXK «evuennerensssesnensenssncaannt 200
Reedy River, senville, 8. C . 460 | Rallrond Lake, Wills Point, Tex ...! 6500
Mill Pond, Greenville, 8.C ........ 50 Buffalo Bayou, Houston, Tex I 200
Rock Quarry Pond, Ec‘igeﬂuld,s. C. 200 Pecan Springs, Austin, Tex ........| 75
Reedy River, Laurens, 8. C........ 100 Erwin Lake, Honey Grove, Tex. l 800
Eunoree River, Yountain Inn, . 300 Fish Lake, Clavde, Tex . 1,160
Whitney Pond, Spartanburg, S. C.. 100 | Lake Nevill, Longview, Tex . | 100
Applicants in South Carolina...... 1,175 KFish Pond, Marlin, Tex .... 300
Artesian Lake, Tyndall, S, Dnk 300 || Elm Creek, Ballinger, Tex . 1,000
Eads Lake, Tyndall, 8. Dak ....... 300 Fish Pond, Rosebud, Tex .. 300
Mackintosh.Lake, Tyndall, S. Dak. g West Lake, West, Tex .. 176
Foot Creek, Aberdeen, 8. Dak..... 900 Wanoreck Lake, Rockdale, Tex. ... 100
James River, Huron, 8. Dak. . 1,043 Brandon Canal, Altair, Tex . . 1,000
Lake Donald, Huron, 8. Dak. 143 walnut Spring, Austin, Tex 50
shoe Creek, Huron, 8, bak ........ 243 Waterworks Pongd, Taylor, Te 200
Whitestone Creek, Wilmot, 8. Dak. 600 Lake Kuykendall, Taylor, Tex 200
Whiteclay Creek, Pine Ridge The Lake, Elkhart, Tex.... . 1,600

AGENCY, 8. DAK vevveeeeeraeeean 500 || Lake Wichita, Wichita Fulls, Tex.. 500
Emanuel Creck S[;]rlngﬂeld.s. Dak 1,200 Crescent Lake, Wichita Falls, Tex . 500
James River, Mite ell 8. Dak..... 00 Fish Lake, Greenville, Tex . . 400

Alexandrla, 8. Dak.. 644 Sportsmens Loke, Petty, Tex . 126
lake Tetonkahe, Volgn, 8, Dak... S0 Wwillard Lake, Waco, Tex..... 200
Turkey Creek, Volin, 8. Dak...... 600 Lake Park Lake, Tyier, Texas 1, 000
Frasin Lake, Mitehell, 8. Dak..... 100 Moores Lake, Tyler, Tex ...... 500
Lake Kampeska, Watertown, 8. Camp Creek Lake, Higging, Tex .. 200

DKo iiiiiae s 500 Coldwater Creek, Strafford, Tex... 400
Antelope Creek, Rosebud, 8. Dak. . 800 Clear Creek, Canadian, Tex ....... 300
Lake Chilohwee, Canova, 8. Dak .. 143 Lake Alford, Wills Point, Tex ..... 350
Applicants in South Dakota....... 1,700 owell Lake, Wills Point, Tex .... 300
Red River, Clarksville, Tenn...... 261 Finney Lake, Wills Point, Tex ... 300
Horse Creek, Bethel SY‘““{!“, Tenn 125 Qwen Lake, Wills Point, Tex...... 500
Elk Fork Creek, Sadlersville, Tenn 300 Montague Pond, Wills Point, Tex . 150
Millpond, Lawrenceburg, Tenn... - 100 Fish Luke, Wills Pond, Tex ....... 300
Piney River, Nunnelly, Tenn.._.... 200 Fish Lake, Overton, Tex .......... 800
McKinstry Pond, Oakland, Tenn .. 126 Lake Surprise, Overton, Tex ...... 300
Beaver Creek, Huntingdon, Tenn. . 900 Lake Elolse, Waco, Tex............ 1, 160
Big Pigeon River, Newport, Tenn.. 75 Springdale Lake, Sherman, Tex... 260
Railroad Reservoir, Winfield, Tenn 825 Colorado and {empasas rivers,

Idaho Creek, St. Bethlechem, Tenn | 183 Lampasas, TeX. . vceeoesnnscaoens 1,000
Applicants in Tennessee........... 2,801 Tributary of Lampasas River,

Artificial Lake, Chesterville, Tex . 50 Lampasas, TeX..eeaesecoancsoesnn 1,000
Lower State Lake, Rusk, Tex ...... 200 Sulphur Fork of Lampasas River,

Spring Creek, Hillsboro, Tex....... b0 Lanpasas, Tex.... 200
0ld Reservoir, Jacksonville, Tex. .. 100 Fish Lake, Dallas, Tex ............ 1,000
0ld River Bed Pond, Marlin, Tex . 1,000 Orphany Home lakes, Orphans

Poynors Lake, Athens, Tex ........ 60 OME, TEX..oiriveresonaroeanones 800
New Years Creek, Stone, TeX ...... 1,000 Fish Lake, Livingstone, Tex . 400
Mosque Creek, Marfa, Tex ......... 700 Chapman Lake, Overton, Tex 100
Bold Spring Lake, West, Tex....... 200 Parish Lake, Crockett, Tex.. 250
Hurst Lake, Fort Worth, Tex ...... 500 Reddin Lake, Naples, Tex 1,375
Alligator Lake, Fort Worth, Tex... 400 Mann Lake, West, Tex ... 400
Clear Fork of Trinity River, Fort Trinity Lake, Dallas, Tex ... 3,000

WOorth, TCX ..eovvnvvnrcnnoannees 370 Fish Lake, Dallas, Tex........ 1,000
Trinity River, Fort Worth, Tex ... 750 Pish Lake, Hamshire, Tex.... 1,000
Mill Pond, Greenville, Tex......... 100 Fish Pond, Lufkin, Tex....... 1,000
Trippett Lake, Fort Worth, Tex ... 800 Watson Lake, Stone, Tex‘ .......... 600
Loke Watts, Waco, TeX ... ......-- 150 McGlanthery lish tank, Corsicana,

Daniel Lake, Lerens, Tex 276 TEX veenveennranseoccsns SRTLTTPP 200
Fish Yond, Laredo, Tex . 400 Fish Lake, Santa Anna, Tex.. . 50
Fish Lake, Corsicana, Tex 300 Johnsons i’ond, West, Tex.... . 100
Bass Lake, Waco, Tex ....... 18 gwindall tank, Terrefl, Tex .. . 100
Higfﬂand Club Lake, Dallus, 400 Lake Polk, Temple, Tex...... - 800
Fish Lake, Elgin, TeX «...yeeeenns 500 Gageby Creek, nnudianl TeX o.u.. 400
Oak Lake, Waco, TeX........e..... 800 Hackberry Creek, Canadian, Tex .. 400
Oltorf Lake, Marlin, Tex...... . 300 Private lake, Canedian, Tex....... 150
Clear Lake, Longview, Tex.... 6500 Spring Park Lake, Palestine, Tex.. 6500
Mound Lake, Longview, Tex 800 8our Lake, Sour Lake, TexX ........ 2,500
McKinley Lake, Longview, Tex... 300 Artificial Lake, Lott, Tex .. - 100
s Fring Creek, Pfano, 1> SN 500 Newtons Lake, Pilot Point, Tex. .. 200
Mitchell Lnke,Nacogﬁloches, Tex . 1,000 Waood Luke, Sherman, Tex ........ 600
Tubbins Mill Pond, Nacogdoches, Honey Grove Lake, Honey Grove,

'CX conetrresrrsattsessctesscsson: 1,000 TEOX ceveororrsseseosesrsossossnaccs 800
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., Adults and
Specles and disposition. ‘;‘é}::.{?n"g‘;d Species and disposition. yearlings,
Black bass—Continued. Crappie—Continued.
Sa’}l Gabriel River, Georgetown, 1500 Little Arkansas River, Halstead, 200
L. G, . , {an
gnlixce i,ull:c, ]glkl;lun. ’Ilcx . . X (2).38 M(}z{Dowcll Creek, Manhattan, 150
spring Lake, Bonham, Tex........ BISe e iceinseearenccsonssanns
ngengSprlngs, Roanoke, Tex ..... "100 Eurcka Lakc, Manhattan, Kans. ... 230
Onion Creek, Munichaca, Tex ..... 500 Wild Cut Creek, Manhattan, Kans . 266
Bonita Lake,’ Marshall, Tex ... 1,000 Blue River, Manhattan, Kans...... 65
garllglie Lgke,kCI{?pel I{il}l. Tex.... i)g(o) ﬁ?]dwi(rll Cr)fc)l\({, M‘tlxn{l&trgn}r}’alr{lgm“ lr'x“)
aradise Creek, Vernon, Tex...... ngs Creck, Manha . §
Rt'ﬁlrou(l Lake, Colemun’Juncti(m, 100 %))feei )gree]l({,gv[(anlhuttgn,l}({‘f:: ..... g
.............................. eil Cree anhattan ..
Little Conch River, San Angelo, Mi}(l Crleek 'Mugimttﬁanh'Knns . 1[_])3
X e iiiiieereeieaae., 200 LakeChanute, Olathe, Kans........
Tanks, Cactus, Tex ....... 1, 000 Fish Lake, Hiil-top, Kans.... . 200
Fish Lake, Longview, Tex 175 Applicants in Kansas .......... 865
Two Lakes, Marlin, Tex.. 600 Karlsruhe Pond, Newport, Ky 25
Fish Lake, Terrell, Tex....... ..., 100 Fern Lake, Middlesboro, Ky... 19
§ ) ne, Tex ........... i eservoir, Slauy, , Ky.....
Apglicn.nts in Texas -x 14,540 Barren River, Igowling Green, Ky. 100
%gdo Ifjnk%, }lirmidon,vt,. gg Ki}r{micouick River, Vanceburg, -
4 ond, Ru d .. F & . 2 e
Sout! Rivc{',Grt)‘le.I(‘)eingu .......... 50 |, Laki,: Mingo, Nicholasville, Ky.... 25
Shenandoah River, Boyee, Va ..... 50 ‘1 Spring Luie, Madisonville, Ky.... 100
%]I)rh;g InkekPurkersburg, W.Va .. 600, 1 sllci*y Ifgl\p, Ii?l(lzy; KKY.' ............ ' }88
Voo River, Navgatuok, W, 20 || Daynes bond, Georgotowin, K01 i
Kanawha River, Fishing Camp, W. H g{)plisnl}l(u}‘igxk Keﬁxtuclg'.l. i g%
B e iiiiaeit it 200 |\ Jity Par te, New Orleans, La.
Elk River, Charleston, W. Va ...... 207 || Chaplin Lake, Natchitoches, La... 200
Blll)ﬂ‘ulo V':’"g' Cross creeks, Wells- 150 ! gut‘rlﬂll!dm Posr}d, Robe}in]e, la..... égg
urg, W.Va. ...ooiiiiiiioieaiaens : ed Bayou, Shreveport, La........
T)&urvts Valley River, Fairmont, 5 i Yo;sef lu. l:ulli(e, Sklllrevlclgort, La.. g%
IS 1 Lake Julia, Brevelle, La.......
Spring Run, Bunker Hill, W. Va ... 100 | Bayou Dorchita, Haughton, La 200
Elk Rlver, Centralia, W.Va........ 100 | Yarbrough Lake, Mansfield, La 100
Yellow River, Necedah, Wis ....... 1,040 /| Applicant at Mansfield,La .. 100
Eproad Eaple Lane Morencs | MO0l Las iake Wiimar, Minn 50
X enee »ech Lake, Walke n ........
County, Wis“. ... . ...l 600 ;.  Little Spring Creck Waterford,
Dinwiddie Lake, Sheridan, Wyo ... 200 || Miss 200
Total coeeiiiiiieinaanen.., 262,157 | 200
Lutz Lake, Canton Miss ........... 200
appie: | ConstantineLake,Shuqualak, Miss. 100
Jones Mill Pond, Waverly, Ala .... 300 Fords Pond, Waterford, Miss....... 200
%ring Lnte,‘lo’pelikx Ala...... . 100 | Mgﬁrcville Purk Lake, Corinth,
ue Creek, Johns, Ala..... 100 L N 200
i}lmgsy I],nkt(:l. \g’]illon, Ark. 200 | Butm{hnch}‘% River, Greenwood
udge I'ond, Sharon, Conn... 100 |i Springs,Miss..................... 200
Lonetree Lake, Lonc'trcc, ... 1,000 | Tombigbee River, Bigbee, Miss ... 200
Toledo Reservoir, Toledo, 111...... 150 |i Aberdeen, Miss . 200
Soldliiers‘ Hjomltlzd,ulio, Danville, 1. 7958 rehula Lake. Tel (iolli;l.\bllh‘, Miss. é%
Applicant in nois............... 50 jj Tchula Lake, Tchula, Miss.........
Lenthcn‘vood Creck, Bedford, Ind. 0] |I \'pktumolfulgiv Riv)(i_:ri{McCgoil. Miss. 288
Salt Crook. Bedtord Tid 1L % | Sifver Crook, Yasoo City:Miss 111 500
Patoka River, Jasper, Ind ......... 25 .1 Applicants in Mississippi ...... 1,950
White River, Noblesville, Ind ..... 175 Duck I‘,uke, Sch‘cll City, Mo....... 250
Mot fake, Bloohngioh ) | skl g b
.............................. D | V' S Sy celey, Y seesaas
Calumet Lake, Jasper, Ind ........ 150 | Rancocas River, Mt. Holly, N. J... 50
Stevenson Pond, Bloomington, Ind 25 ‘ Opennaki Lake, Morrlstowq. N.J. 60
pgmosl et b B spncaddemenm o g
ndian Creck, New an n 26 1k wo 2, Ne SN Tl
iim(}inton Linke. (Ilﬂilkhnrt, nd 2% | Richmondtown Lake, Woodstown 5
pplicants in Indiana........ ; R e S
?\(oux}xxu;in ]S‘trofagll, Talilﬁinn,%{rll LT 500 1| %}:i)fl; ‘ll’l(\)(l}ldkh\l\:;lt'gssv%od N.J 133
North F uoketa River, sh Lake, 7 ,N.T oo
MDyersv%le,(iowan?. Z\Ilte 500 ||| Fr‘?ixlllceh Brgnd River, Henders 100
T e e, 0| SelEWood T, i . -
Cedar River, Cedar Rapids, Iowa .. 700 || K. ..
Wupsipllnnic'on River, Independ- 20 % irélﬂlkcédslgﬂ(r?' (‘i‘eli(ém(])'lglo"o' 1%
ence,Jowa c.covoeiriiiiaanns ke, Spr . %
v e el | SRR
Applicantat Leon, Iowu.k """""" 100 \ Crystal Lake, Carbondale, Pa.. 100
gpﬂgg %g]lig' g)?:(ﬂ:‘ggclf’l(nlll:r 100 | Porters Lake, sugudsbur’, Pa. }058
I > 3 cc, burg, Pa ...
iyle Ariahs mivér, Wi |, | RIS b e
Bull Creek, Paola, Kang............ 170 I Lake Minisink, Stroudsburg, Pa...
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k - 3
i
Crappie—Continued. | Crappie—Continued, l
Lake Taminent, Stroudsburg, Pa... 100 | Cold Run Creek, Hancock, W. Va..| 200
Jones Lake, Montrose,Pa .. ....... 390 Dinwiddie Lake, Sheridan, Wyo... 200
Perkiomen Creek, Norristown, Pa.. 100
Schuylkill River, Norristown, Pa .. 100 Total. onieriiiaiiiiiaacaeenns 786,120
il; nréiouf Lxﬁ{e,gllnzletﬁu, Pa..... %88 Rock b | ===
e Clerno, Hoadleys, Pa......... | Rock bass:
Juniate m;e’r,Hurj)til:]édox}x,l’u goo \| Su[r‘lfly Creek Mill Pond, Opelika, | 200
Stone Creek, Huntingdon, Pa ...... p ) (R <
Harveys Lake, Alderson, Pa ....... 100 | Applicant in Alabama 100
ané(st,ownéirml)(clll,Junin.m Riv- 150 \ ﬁplzlhmll’n 1:11 /\éxl-kunsus(. ....... i%
er,Spruce Creek, Pa.......oooo00 80 ! udge Pond, Sharon, Conn .. P
Fnu‘lkstowr})Brunch, Juniata Riv- 15 i Xcse]l.‘voirt. (;ov(ijngtolil, Gu..... 188
er, Barre, Pu 5 | pplicants in Georgin .. .. ... ... ..
Ang’hwi(tk'(trcck, H(i\’pcwc ' {5)8 | Xcrr]ni]liun 'mvflli' anvilte, 111 ... 200
Lake St. Clair, Latrobe,Pa ......... 100 : yplicants in Ilinois. ..., ..oo..o.. 200
Rn},{iswwn anl(]:hP of Juniata ) li \\Iimér\\‘orks Lake, Bloominglon, 200
ver, Hopewell,Pa.............. 25 . 7o I '
Raystown Branch of Juuiata | , B ' Applicants in ludiunu....'.‘... 700
River, Riddlesburg, Po........._. 125 | Applieant at Dewey, Ind. T... 200
Raystown Branch,Juniata River, il :i\ Y, )]ll(jll{(lt uh}]lixtrlnnklowu.... %
Everett,Pa. ..o 100 | "1sh Lake, Hilltop, Kans.....
Raystown Branch,Juniata River, l Fulllcreck, Cu%?wcll, Kans... 82&0)
saxton, Pa ...l 225 11 Applicants in Kansas.......
Ludwig Run, Ebensburg, Pa....... 100 Reservoir, Slaughtersville, K 160
Conneaut Lake, Cambridge, Pa ... 100 | Fern Lake, Middleboro, Ky .. 200
Trough Creek, Mapleton, Pa ...... 60 1 Spring Lake, Mudisunvflle, Ky. 160
'l‘w)elvc Mile Lake, Stroudsburg, 100 '\ {\\1[1) ):li](‘,nlj:)w 11[1‘ }l{(enn}l{ck '“]\.I ..... . %
SN ; cboro Lakes, Rock, Mass ....
Silvtlsir Luke, Morton, l;u 100 |\ .i\lpplic;ml ait X)\"ort\hnmpw{ld,]l\lzms.. 2388
Applicant at Jermyn, Pa..... o0 ! orseshoe Luke, Macon, Miss ..... b:
F(’)(X)L Creek, Aberdeen, S, Dak . 700 | Harpers Lake, Brooksviile, Miss... 800
James River, Huron, 8. Dak ... 700 Applicants in Missigsippi.......... 6,290
Lake Donald, Huron, 3. Dak... 150 [: Flsging Club Pond, Glasgow, Mo... 500
Shoe Creck, Huron, S. Dak (:...... 200 i‘ Woods PPond, Schell City, Mo....... 100
James River, Mitchell, 8. Dak ..... 300 | Bpring Lake, Schell City, Mo....... 500
Fragin Lake, Mitchell, 8. Dak...... 150 \ EdenGreen Ponds, Chillicothe, Mo. 200
Beaver Creek, Huntingaon, Tenn. . 500 ;I Cutofl Lake, Brunswick, Mo 200
Qrehurd Pond, Logn Lo sea v | A oheani i Misors, -1 o
d River Bed 'ond, Marlin, Tex... ) pplie  § ssouri.............
gcslleysCCrclt(:k,ClDlixbli;l,”Il‘ex ceveans {.% I N(i‘})rlLsikl‘l\'(I;)l.‘:‘h Commission, Sotith 1 000
reens Creek, Cluirette, Tex ... end, Nebr ..ol
Bosque River, Clairette, Tex... 200 | Las Palomas Creek, Engle, N. Mex. ' 400
Four Pongikl\lull\'{u,\’l‘?]x;l ....... ,‘l_()() i N(I:\rtk‘ Spring  River, l&oswcll, 200
Crescent e, MeNeil, Tex ....... 500 ¢ N MeX . i eaaa
Litttle Brazos River, Hearne, Tex. . 300 ' Applicants in New Mexico ........ 600
OMort Lk Mamin ex o 101 Rhers ko ondemonnie N 61 1,800
mke, Ma ,Tex ....... £ e N 1dersonville, N.C.
S\L’i‘l Gubriel River, Georgetov i Mattamuskeet Lake, Elizabeth ! 00
L5 N 350 1 City, N.C ceccverrveinanann P 2
Cannon Creek, Marfa, Tex ........ 100 !i Appl cunts in North Carolina. 600
West Side Lake, Crockett, Tex ... 200 | Applicant at New Salem, N. D 200
Elmendorf Lake, San Antonio, Tex. 75 1 Odell Lake, Lakeville; Ohio... 200
R{uw;workg Pond, Taylor, Tex.... 100 | App}@mmts 1in (())llglioh. ...... 1 ?008
Dats Creek, Crnadun, Texor o 50| Abtictam Croek, Keading, ¥ 200
, JTex..o... ' ' ,
Du Tait Creek, Canadian, Tex. 100 | Porters Lake, Stmudt;b]urg,l}’u 400
) 3 t] pd H i ) a Y
North Creak: Cannatam. Tox.. 0 A ko, Alderson. T 400
White River, Canadian, Tex... 50 ' Juniata River, Lewistown, Pa. 300
aeulx; Cr(le\ek, {\lunchncn,"rcx .. 100 i Swutixru Cr%ck. llllti\}if;‘fﬁgo“';}. P 400
S Lake stin, Tex........ 4 tocalumus Creek, Mifflin, Pa..
A;p\&:gnt‘; i'nu’;‘g)](]nsq L x ........ ‘.)f‘&g ' g\)}?}w‘;;; Run, Ebeusburg,’l’u .. é%
Potomac River, Daysville, Va.. 200 || Middle Creek, Falrficld, Pa ... 200
llgiuh (%)(I){"d' \;‘!Iiusum, V% ....... ﬁgg ' {\I)Ylilc.g:és mlé’ﬁg:lllstylgn(!nn «}88
0 808, Va. ... p . Trish , 5, 8.C...
fo(l)l Rur;],nl'\hu%:s“;:.?s\','u l.l ...... 200 !I Fish Lake,Carthage, Tenn. . 400
Cedar Run, Manassas, Va...... 200 I Duck Run, Columbia, Tenn. ....... 925
ecogun Ko, i ¥ o R RS I
1€ ¥ Boieeacnennns ; verly, .
Shf;dyl?roo’k I’I(l)llld]:sdlcn(rurlyn, Va. 100 l Aughtry Lake, Richland, Tex. ....- 500
Piedmont Pond, Charlottesville, 200 | ggll:lu‘b;gl]';t Ifluli:‘c,l‘{‘\’\sli,%‘ex.. };2
p X nke, West, Tex..
200 1| Creek, Curﬁzo Springs, Tex . 250
Tinker Creek, Hollins, Va . &0 Fish Luke, Waco, Tex .....-- 150
Fish Lake, The Plains, Va....... 200 | Gibson Lake, Palestine, Tex 76
North Fork Creek, North Fork, V 200 || Gordon Luk(.:, ]’ur]s,’l‘u’x ........... 500
Applicants in Virginin....._....... 400 1 Sun Gabriel River, Georgetown,
szawhu River, Fishing Camp, 1000 !i \\'“.'v,xlﬂl.\m\'\“m’l" ................ 1'028
JR 4 O f est Lnke, West, TeX «ooeeeeesonans 1
Elk River, Charleston, W, Va...... 240 ] Railroad Lake, Walnut Springs,
Sleepy River, Iancock, W*Va..... 200 - TEX o eveeeenresonanrancssessananns 200
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. . : Adults and
Specles and disposition. ‘;gg},}i&gd J Species and disposition. yearlings.
Rock bass—Continued. Sun-flsh—Continued, )
Railroad Lake, Cisco, Tex....... . 350 Mississippi River, Dubuque, Iowa . 600, 000
Trinity River, Fort Worth, Tex.... 400 North Spring River, Roswell, N,
Fish Lakes, C‘hico, TEX sveverananas 250 CX ¢ tieiieeiiatieereaas o
8an Antonio, Tex..... 150 Spirit Wood Luke, Jumestown, N.
Aﬂ)llcants inTexas......... 830 DakK.oovvrviinoiiieannnans
Fish Pond, kichmond, Va. . 200
Spring Lake, Luray, Va .. 100 Toial
acomn Fish Club Pond, Rich-
mond, Va................... .- 200 || Bream:
Wolf Creck Mill Pond, Abing Mill Pond, Alabama City, Ala...... 100
Vo . iaiiiiinn. . 200 Oak Lake, Hooks, Ala......... . 500
Ice Pond, Danville, Va...... ‘150 Fish Pomf, Inverness, Ala. .. . 200
James River, Lynchburg, Va, .. 300 Mill Pond, Inverness, Ala....... 200
City Reservoir, Charlottesville, 200 Rodgers Lake, Letohatchie, Ala ... 200
Dowdy Creck, Petersburg, Va ... 200 Craddock Lake, Dadeville, Ala ... 100
Appomattox River, Petersburg, Va. 200 Bloom Pond, Eufauls, Ala...... 800
Powell Creek, 'etersburg, Va ..... 200 Dent Pond, Eufaula, Ala...... 700
Taylor Mill Pond, Warsaw, Va .... 200 Thompson Pond, Eufaula, Ala 200
Tinker Creek, Hollins, Va..... .. 200 Chambliss Mill’ond, Montgomery,
Davis Branch, Catron, Vo ......... 200 I e 200
Piney Creek Mill Pond, Clover, Va. 200 I Jones Mill Pond, Waverly, Ala.. 200
Orrix Creek Mill Pond, Evington, Briggs Mill Pond, Jasper, Ala 100
A T 200 Blackwater Mill Pond, Jasper, Ala. 100
Goose Creek, Edwards Ferry, Va .. 1,300 Ingrams Mill Pond, Opelika, Aln .. 1,000
Applicants in Virginia............. ! 800 | Lake View, Opelika, Aln..... ..o, 100
Kanawha River, Fishing Camp, ' . Eley Pond, Union Springs, Ala..... 300
Wova...oo..o L 300 | Howell Pond, Union Springs, Ala.. 100
! Buzzard Pond, Enfauln, Ala ....... 200
Total........oiieiiiviinnn. 37,170 Spring Lake, Union Springs, Ala... 150
' Applicantsin Alabama............ 1,560
Strawberry bass: - Creseent Lake, Cleremont, Fla. ... 200
Verde River, Jerome, Ariz......... 400 |'  Lake Ella, Umatilla, Fla. .......... 110
Fish Lake, Ardmore, Ind. ... ... 350 Jaques PPond, Macon, Ga ... L 100
Lake Macia, Natchitoches, Lu ..... 100 | Henderson Creek, Jasper, Ga. 100
Chaplin Lake, Nutchitochies, La...! 200 [ Mill Pond, Jonesboro, Gu. 100
Youseeka Lake, Shreveport, Lu ... 200 | Sunnyside, Ga. 50
Lake Ninock, Ninock, La..._...... 100 Coleman Mill Pond, Cuthb 300
Scoutaway River, Leasburg, Mo... 200 Laza Creek, Talbotton, Ga......... 150
Clear Creek, Bois D'Arc,Mo ....... 100 ]! Juniper Pond, Juniper, Ga 200
Lake of the Woods, Fulton, Mo.... 51 | Augusta Game Club Pond, Augus- i
North 8pring River, Roswell, N. I t, Goooooiiaiiii 300
Mex ... o, el 200 Spring Creek, Rome, Gu.i......... 200
Yost Reservoir, Guthrie, Okla ..... [ 500 Roundabout Pond, Kirkland, Ga.. 200
Spring Lake, Guthric, Okla........ i 500 Mill Pond, Greenville, Ga ......... 200
Sanders Pond, Okarche, Okla .. 300 | Kings Lake, Box Springs, Gn. ..., 800
Applicant at Mulhall, Okla.... ... I50 | Hiulls Fish Pond, Greenville, Gu ... 200
San Gabrlel River, Georgetown, - Brick Yard Pond, Columbus, Ga. .. H00
LX , Hoods Creek, Bostick, Gn.......... 100
Hudson Pond, Hamilton, Ga .. .... 200
" Crystal Lake, Cuthbert, Ga........ 209
Green Springs, Columbns, Ga. ... ‘300
Warmouth buss: ! | Hooks Mill Pond, Americus, Ga... 600
Soldiers Ifome Lake, Danville, 111, 100 Applicants in Georgin 2, 850
— Applicants in Mississippi .. 6500
Total...ooooiiii i, ! 100 | Kl Cancy Lake, Crockett, Tex ..... 150
= — 01d River Bed P'ond, Marlin, Tex . 500
Sun-flsh: \ Crystal Lake, Palestine, Tex....... 600
Verde River, Jerome, Ariz......... 200 | Little Brazos River, Hearne, Tex.. 500
Beaver Creel{. Jerome, Ariz. I 300 || San Gabricl River, Georgetown,
Little River, Wilton, Ark.......... /00 MY O S 500
Boldiers Home Pond, Danville, I11.: 300 Waterworks Pond, Taylor, Tex. 100
Maquoketa River, Manchester, Trinity River, Fort Worth, Tex 600
Towa ..o i, 1,400 | Applicants in Texas......... .. 80
Cedar River, Cedar Rapids, Iowa. . 2,400
Wapslpinnicon River, Independ- | Total oo, 17,699
once, IoWt....o.vceveunenn.. : 90 |
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Species and disposition. Fry. Specles and disposition, Fry.
. Lobster—Continued.
Wﬁoclls l;{ole Great Harbor, Woods . Gl‘lzf O{il}h]lmc Me.—Continued. 1 000,000
ole Mass ...l 1,257,000 |; yood Island ...l
Vineyard Sound, Mass.: U | Mouth of Indian Harbor. .. '250:000
Robinsons Hole.................. 32, 265, 000 off Eastport Harbor...... . 660, 000
Tarpaulin Cove......... 69, 574, 000 off Georges Island Harbor . . 500, 000
gn;; ]fw}clni\ Island...... 19 315,888 ?{Xicillerfggﬁ Channel ... i,ggg,g%
uicks Hole ............ b, 231, ocklan AY creeccnarnaan y
Erea\]ch }}’utgring Place. .. .. f:(l’géggg gﬂ‘ Crgu‘li;erfr Ism?dl Ht(lirbor .ee 'Zgg,%
adley Harbor ............. .. 36, . dast End of Long Island.........
Atlantic Ocean, Gloucester, Muass .. GO', 033,000 | near North Point, Islc au Haut.. 200:000
Rockport, Mass ...[ 23,1568, 000 ggggrségxggl}éc}g}):;d erenenenane 22%, %
Total ..o 212,001, 000 |, Ctis;ico Bay l(\:Iuine: o 500‘
= || amond Cove......... 000
Flal-fish : | west side of Cow Island 500:000
Woods Hole Great Harbor, Woods . off Peaks Island............ 600, 000
Hole,Mas&.................. 113, 996, 000 i south shore of Great Diam
Eel Pond, Woods Hole, Mass.. .l 13,621,000 ( Island. ... ..ol 2, 000, 000
Waquoit bny, Wa(}uoit, Mass....... 28, 557, 000 west side of Long Island . 1,000, 000
Htlz“ ey Harbor, Hadley Harbor, 5 000 . ng g‘(wok}i}roshlers aIslu.nd . }, ggg,%
ABY oo erniaien ittt 7,628, i o ackies Island .......
Bu%zards Bay, Monument Beach, ! : (()]f(iu(f:lu bl?nr]d ‘I\x;lnnd... [ }:%:%
D € L R 4, 336, 000 31 3] 00l, Me .
L l Fore River, Portland Harbor, Me..| 1,500,000
Total ..o e i, 168,133,000 || Atlantic Ocean, Kittery Point, Me. 5,400, 000
! York Harbor, Me.. 3, 000, 000
Lobster: , Gloucester, Mass..| 20,270, 000
Fishers Island Sound, off Nosnk, L 151 000 gockriortmﬁm.... é’ ggg,ooo
(0707 5 1 , 191 everly, Mass..... 000
Gulf of Maine, Maine: ’ | Boston, Mass...... 3, 800, 000
Goose FairBay .................. 1, 800, 000 |! Manchester, Mass . 370,000
Portland Head................... 500, 000 Wellfieet Harbor, Wellfleet, Mass. . 932, 000
Cape Elizabeth ..._.......... ... 700,000 [| Scituate Harbor, mouth of Scituate
off Cape Porpolse ................ 1,000, 000 Harbor, Mass ..oooveinnneenn... 1,017, 000
Small Point...........c.icoooie. 1,500, 000 | Woods Hole Great Harbor, Woods
Sequin Island.................... 1,000, 000 Hole Harbor, Mass....c.......... 1,118, 000
Cape Newagen's....cveveeennaanns 1,600,000 ' AtlanticOcean,Isloof Shoals, N.H. 2, 200, 000
Pemaquid Point............. ... 1,000,000 || Wickford Harbor, Wickford, R.I.. , 462,
West Boothbay Bay Harbor...... 1,000, 000 r
Kennebunk Beach .............. 500, 000 Total. . .oovnieiiaiciaian
! !
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SEA LIONS AT CLIFF HOUSE, SAN FRANCISCO.

PUPS ABOUT FOUR WEEKS OLD.



REPORT ON THE INQUIRY RESPECTING FOOD-FISHES AND
THE FISHING-GROUNDS.

By Huen M. Smitn, Assistant in Charge.

COASTAL AND MARINE INVESTIGATIONS AND EXPERIMENTS.
FISHES AND FISHERIES OF HAWAIIAN ISLANDS.

Reference was made in the report for the fiscal year ending June 30,
1901, to the party sent by the Commission to the Hawaiian Islands to
make the investigation of the fisheries of those islands called for by the
act of Congress of April 30, 1900. The investigations were carried on
during the summer of 1901 and completed as far as the circumstances
permitted. Most of the islands were visited; the fishery methods,
appliances, laws, and customs were studied; a thorough statistical can-
vass of the commercial fisheries was made, and a very large and valu-
able collection of fishes was obtained. A preliminary report on the
investigations submitted to the President in January, 1902, and by him
transmitted to Congress, was printed as a special document (1. R. Doc.
No. 249, Fifty-seventh Congress, first session).

It having been determined to continuc the investigation of the
aquatic resources of the Territory, more especially those in the deeper
water, the steamer Albatross was detailed for the work, and Dr. D. S.
Jordan, of Stanford University, was given general charge. The Alba-
tross was fitted out in San Francisco, and sailed for Hawaii on March 11
with a party of naturalists, mostly from Stanford University. The
vessel was engaged in this service at the close of the fiseal year.

DESTRUCTIVENESS OF SEA LIONS.

For a number of years the damage supposed to be done to fish and
fishing gear by sca lions has been receiving much attention from the
fishery interests of the west coast, and the systematic killing of the
sea lions has been undertaken in some localities and planned in others,
under either State or private auspices.®

The following article, from the San Francisco Bulletin, is a fairly
congervative statement of the fishermen’s views:

Fishermen of the North Pacific coast are undertaking a movement for the destruc-

tion of the een lions, the inveterate cnemies of salmon and other food-fishes, and
which annually make incalculable ravages in the schools of chinooks, steetheads,

a According to an official communication, dated January 29, 1903, received through the Depart-
ment of State from Mr, Viclor E. Nelson, United States consul at Bergen, Norway, similar charges
aro made against the Greenland seal (Phoca granlandica). It is stated that *‘the cod have been
driven cntirely away from those parts of the const (of Norway) where the sealsa )Pcurin qr.cut masses, ’
and the Government has included in the budget the sums o 4,000 krouer (8$1,072) for killing the seals
and 15,000 kroner ($4,020) for other repressive measures, 11
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and other varieties of salmon that hover off the Washington and Oregon coast. The
last Oregon legislature passed a bill offering a bounty of $2.50 for each sea lion killed
in the waters of the State or within one marine league of the Oregon shore. Faulty
wording of the bill renders the money set aside for the purpose unavailable, and the
Fishermen’s Protective Union has raised a fund by private subscription to hire men
to shoot the lions at their breeding-grounds.

How many salmon each of these monsters kills each day is purely a matter of
conjecture, but instances are known where a single sea lion has killed and eaten 18
salmon within a very few minutes, and it is certain that many hundreds of thousands
of royal chinook salmon are killed every year by these pests. When fishing, the
lions uenally travel in groups of from six to eight, and they will follow a school of
fish for days. They feast on the fish until they become quite dainty, and will take
but one bite from the choicest part of the salmon, leaving the remainder of the fish
to float ashore or to be devoured by the scavengers of the seas. The lions vary in
size, but when fully grown average about 8 or 10 feet in length, although specimens
have been seen fully 18 feet long and which would weigh 4,000 pounds.

It is during the summer months that the lions do the greatest amount of damage.
They are numerous at many places along the Pacific coast, but their favorite
rendezvous appears to he in the neighborhood of the mouth of the Columbia River.
Thousands of them congregate at Scal Rock light-house during the breeding season.
These rocks are situated well out from the beach and can be reached only during the
extreme low tides of the summer months, thus rendering the retreat of the lions com-
paratively safe from attack except during isolated periods. After leaving the rocks
at the close of the breeding season the lions are even more voracious than usual, and
the schools of fish in that region of the ocean have short shrift. Numbers of the
lions gather off the mouth of the Golumbia River, and the sandsof the jetty are black
with them during the warm hours of the day. The huge mammals appear to be
warned by instinct of the approach of a school of salinon, which is always the signal
for a hurried putting to sea, and before the return thousands of the choicest fish in
the world have been devoured or so badly mutilated that they will die.

Comimercially the gea lions are of little value, and not enough can be realized from
their sale to make the killing of them profitable. This, coupled with the extreme
difficulty of wecuring the carcasses of the animals, as the lions take to the water as
soon as they are shot, makes the hunting of them a precarious means of livelihood
and renders it absolutely necessary that a bounty be paid if the lions are to be exter-
minated. The hides, which weigh when green about 70 pounds, sell for half a cent
a pound. The whiskers of the male sell for from 10 cents to 13 cents for the largest,
which are from 10 to 12 inches in length. Those of the female are fewer in number
and Jess valuable, but longer, some reaching 18 inches in length.

A vast amount of valuable fishing gear is destroyed each year by the lions. A big
male lion, while in pursuit of a galmon, will become entangled in a gill net or trap,
and before it can possibly be relcaged will, by its desperate lashings and biting, tear
the web into shreds. The amount of damage done each season would be difficult to
estimate, but it is certainly enormous, and their extermination at the least would be
of untold benefit to the fishing industry of the coast.

In California the State board of fish commissioners espoused the cause
of the fishermen and strongly advocated a reduction of the size of the
sea-lion herds on the California coast. As the sea lions can be killed
most expeditiously when resorting to rookeries for breeding purposes,
and as the rookeries are mostly on islands which are Government
reservations under control of the Light-House Board, the California
commissioners sought permission for their agents to visit these rook-
eries and thin out the herds. The granting of this request was opposed
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SPECIMENS OF SALMON FROM GILL NETS, ASTORIA, OREG., SUPPOSED TO HAVE BEEN
MUTILATED BY SEA LIONS.
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by representatives of the Fish Commission, the Department of Agri-
culture, and other branches of the Government, on account of lacl.i of
evidence showing the destructive habits of the sea lions; and the desired
permission was withheld by the Secretary of the Treasury. '

Dr. C. Hart Merriam, of the Department of Agriculture, contrib-
uted the following article to Science for May 17, 1901, based on the
action of the California authorities:

Foop or Sea Lions.

The California State board of fish commissioners during the past two years has
taken steps to kill off a very large number of sea lions on the California coast, on th_e
ground that these animals are highly destructive to the salmon fishery. The presi-
dent of the board, Mr. Alexander T. Vogelsang, claims that it is not the intention
of the board to exterminate the sea lions, but merely to kill ‘10,000 of the 30,000
that now infest our harbor entrance and contiguous territory.””* The opinion of
observers familiar with the sea-lion rookeries is that the number of animals has
becn greatly exaggerated, and that long before Mr. Vogelsang has killed the con-
templated 10,000 there will not be a living sea lion left on the whole coast. Already
many have been killed, and, unless public sentiment is aroused to check the move-
ment, some of the most interesting rookeries of the State are in danger of depletion.
The fish cominissioners have employed men to shoot the sea lions, and are loud in
their lamentations because the Government light-house reservations have not been
thrown open to the slaughter.

The local fisherman, the State fish commission, and others assert without qualifi-
cation that the sea lions feed extensively on salmon, and the inference from their
statements is that the animals subsist chiefly, if not entirely, on fish. A few years
ago, when similar complaints were made against the fur seals, T took the trouble to
examine the stomach contents of a large number of these animals, and found to my
surprise that the great bulk of their food consisted of squids, hundreds of whose
beaks and pens were found in the stomachs, while in only a few instances were any
traces of fish discovered.

In 1899 a well-known naturalist, Prof. L. L. Dyche, of the University of Kansas,
spent the months of June, July, August, and September on the California coast, at a
time when the sea lions were Leing slaughtered in the alleged interests of the fisher-
men. Professor Dyche became interested in the question of their food, and took
the trouble to examine the stomachs of twenty-five sea lions, not one of which con-
tained o inuch as a trace of fish. The region visited extends from Monterey Bay
southward along the coast for about 25 miles.

Between June 25 and July 16 there were washed ashore within 3 miles of Point
Pinos, at the mouth of Monterey Bay, eight sea lions which had been shot, the fish-
ermen said, because they were feeding on salmon. Professor Dyche examined the
stomachs of all of these and has given me a detailed record of the contents of each.
It would take too much space to print this in full. Suffice it to state that the remains
of squids and cuttlefish ( Octopus) were found in all, and that seversl were filled with
large pieces of giant squid. Notwithstanding the fact that at the same time and place
salmon were being caught by fishermen, not a fish scale or bone was detected in any of
the stomachs. Whenever possible Professor Dyche opened the stomachs in the pres-
ence of the fishermen, who invariably expressed the greatest surprise at the result.

On July 20 Professor Dyche moved his headquarters southward and established a
camp about 12 miles below Monterey Bay, between Point Carmel and the light-house,
near which is an extensive rookery of sea lions. Between July 20 and August 16
the stomachs of seventeen additional sea lions were examined. Eight out of the

*1In u letter to Hon. Lyman J. Gage, Secretary of tho Treasury, dated San Francisco, June 8, 1899,
F. C. 1902—8
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seventeen were well filled with the flesh of the giant squid; two were gorged with
large octopus, while the remaining seven contained pens and beaks of squids, the
quantity varying from half a pint to about a quart. .

Professor Dyche was told that there were no fish within 2 or 3 miles of the sea-lion
rookeries near his camp, ag the sea lions had caught or driven them away. In the
face of this statement, he himself caught a dozen rock-cod one morning between
shore and the seal rocks, and his boatman, George Carr, an old salinon fisherman,
caught plenty of rock-cod weighing from 1 to 8 pounds each within 60 feet of- the flat
rock where from 1 to 300 sea lions landed each day. The water close to these rocks,
where sea lions had lived for ages, proved to be the best fishing-ground in the locality.
Professor Dyche states further that he landed a number of times on the rocky islands
where in places the excrement from the sea lions formed a layer a foot thick. He
hunted through this for fish bones and scales, without being able to discover a single
one. On the other hand, the tough pens from the backs of the squids were abundant.

Professor Dyche found the fishermen loud in, their denunciation of the sea lions
on account of -their alleged destruction of salmon, but, although he was on the
fishing-grounds continuously for more than three months, the fishermeh were unable
to show him a single instance in which a sea lion had killed a salmon. He adds:
‘““You can hardly imagine the surprised look on these fishermen’s faces when they saw
the great masses of squid meat roll out of the sca lions’ stomachs when cut open.”’

The fact that sea lions in captivity will eat fish rather than starve has little bearing on
the question, and the additional fact that salmon in nets are sometimes found bitten
off or eaten ig by itself no evidence at all, particularly in places where either sharks or
otters occur. Itisnotclaimed thatsea llons in their native element never eat fish; at
the same time the only actual evidence we have on the subject fails utterly to subst,a.ntl-
ate the allegations of the fishermen. On the contrary, all of the twenty-five stomachs
of sea lions examined by Professor Dyche contained remains of squids or cuttle-fishes,
and not one contained so much as the scale or bone of a fish. And is it not signifi-
cant that in former years, when sea lions were much more plentiful than now, salmon
also were vastly more abundant? If the fishermen will look into their own habits
and customs during the past twenty-five years, it is believed that the cause of decrease
of the salmon will not be difficult to find, and this without charging the decrease
to the inoffensive sea lions, whose rookeries constitute one of the greatest attractions
to the visitor on the California coast.

In 1901 the California board of fish commissioners again brought up
the subject and asked that the United States Fish Commission investi-
gate it. The Commissioner accordingly addressed the following letter
to the chairman of the Light-House Board, under date of June 6, 1901:

Respectfully adverting to correspondence between the Light-House Board and
this Commission regarding the killing of sea lions on Government reservations on
the west coast under supervision of the Light-Ilouse Board, I have to advise you
that this Commission has been asked by the board of fish"commissioners of the State
of California to make an investigation of the food and feeding habits of the sea lions
on the Californian coast, and that the Commission is disposed to accede to the
request of the State authorities, in arder that the question at issue may be definitely
settled by competent official authority.

I have therefore to request that you will cause to be issued the necessary orders to
the keepers of light-house reservations, permitting a duly selected scientific assistant
of this Commission, with such associates or aids as he may require, to visit the
reservations and make the desired investigations, including the killing of a limited
number of animals.

I need hardly assure your board that under the desired permission only the mini-
mum number of sea lions required for the settlement of the question will be killed
by the Commission’s agent.
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The Treasury Department made a favorable response to this request,
and steps were taken to begin the inquiry at once. Mr. Cloudsley
Rutter, scientific assistant of the Commission, was placed in charge
of the investigation; and the California board of fish commissioners
and the California Academy of Sciences were asked to nominate rep-
resentatives to cooperate with Mr. Rutter. In accordance with this
invitation, Mr. Robert E. Snodgrass was named by the California
Fish Commission and Mr. Edwin C. Starks by the California Academy
of Sciences. The instructions issued for the conduct of the investiga-
tion called for a consideration of the following subjects: The species
of sea lions on the California coast, their characteristics, size, distribu-
tion, and general habits; the number and location of the rookeries,
- and the number of sea lions resorting to cach rookery; the food and
feeding habits of sea lions, in salt and fresh water, at all seasons; the
times and places of tho appearance of sea lions in fresh water; the
damage to fishing apparatus occasioned by sea lions.

The inquiries were begun July 10 in Half-moon Bay, Sun Mateo
County, about 18 miles south of the Golden Gate. Here Pillar Point
and vicinity and the Purissima rookery were visited. This is the only
rookery whero accurate count of the sca lions can be made, and it was
kept under observation throughout the year, semimonthly records being
made. From the 18th to the 16th of July the rookery at Ano Nuevo
(about midway from Half-moon Bay to Monterey Bay) was under obser-
vation, and a4 number of sea lions were here killed. This is the only
rookery which can be visited except during the most favorable weather,
and is well suited for the study of feeding and breeding habits,

After leaving Ano Nuevo the party divided, Mr. Rutter going
north and Messrs. Snodgrass and Starks south. The latter visited
Santa Cruz Island, where a number of specimens were obtained, and
also other islands of the vicinity, all the rookeries being located with
the aid of secal hunters, although most of the rookeries were deserted
at that time. Early in August the rookeries near San Pedro were
inspected, and later the fishing stations farther south were visited and
the fishermen and seal hunters were interviewed. The inquiries were
brought to a close by second visits to the Purissima and Ano Nuevo
rookeries, August 26 to September 1.

Mr. Rutter spent a week at the Farallone Islands, but was unable to
reach the rookerics owing to rough weather, and a later attempt was
also unsuccessful. At Point Arena four sea lions wero killed and
examined. Some time was then spent at the mouth of the Columbia
Rl"e}‘, where sen lions were under observation from fishing scows and
Fhe Jetty, and many persons interested in the fishing industry were
Interviewed, Rough water prevented a visit to the Tillamook rookery.
After visiting various points on Puget Sound and Straits of Fuca, Mr.
Rutter joined the other members of tho party at San Francisco.



116 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Following is the substance of the report submitted by Messrs.
Rutter, Snodgrass, and Starks, the description of rookery sites and data
on the general habits of the sea lions being omitted. It will be seen
that while much has been established regarding the question at issue,
further inquiries should be addressed to some aspects of the subject.

RErorr oN THE SEA LIioN INVEsTIGATION, 1901.

The Steller sea lion { Kumetopias stelleri) was found at Ano Nuevo Island and north-
ward, and the California sea lion (Zalophus californianus) in the Santa Barbara
Channel and southward. The Steller sea lion is reported to breed on San Miguel
and Santa Rosa islands, but this could not be verified, owing to the rookeries being
deserted at the time of visit.

Following is a tabulated statement of the stomach contents of 42 sea lions, 18 of
the species Kumetopias stelleri and 24 of the species Zalophus californianus.  An exam-
ination of this table shows, among other things, the following points:

1. Of the 26 sea lions whose stomachs contsined food, fish remains were found in
18 and squid or octopus in 15.

2. All of the 13 Steller sca lions whose stomachs contained food had eaten fish and
5 had eaten squid or octopus. The number of squid eaten was small, 6 being the
maximum number in 1 sea lion, while the quantity of fish was large, at least 35
pounds being taken from 1 stomach.

3. Of 13 California sea lions whose stomachs contained food 5 had eaten fish and 11
had eaten squid. The quantity of fish was inconsiderable, 17 small fishes being the
maximum, while the remains of 100 to 300 squid were found in each of 5 stomachs.

This study, as far as it goes, indicates that the Steller sea lion is largely a fish
consumer and the California sea lion is chiefly a squid ecater. It seems apparent,
however, that either species feeds on whatever is most convenient.

Very little positive information was obtained regarding the damage done to the
fishing industry at southern points. On one trip made with the fishermen a net
wasg found torn'in one place, but there was no proof that the injury was done by sea
lions. The testimony of the fishermen was so contradictory that it is of no value.
One fisherman claimg that in securing $3 worth of fish his net was damaged $75,
while another claims that there is very little damage done by-sea lions. One man
holds that the sea lions arc becoming more numerous and destructive every year,
while another claims that they are rapidly becoming exterminated.

In former years the fishermen in the vicinity of San Francisco complained a great
deal about the sea lions, but there was practically no complaint at the time of the
investigation. Sca lions were scarcely ever seen in the vicinity of the salmon nets
during the year 1901. ]

At the mouth of the Columbia River, as elsewhere, the direct evidence obtained
on this point is meager. Sca lions were seen fishing in considerable numbers about
the shoals near the jetty at the mouth of the river, but none was seen to catch a fish
of any kind. Gulls were frequently observed hovering about a group of sea lions and
acting asif picking up food. One such flock of gulls was seen coming gradually nearer
the jetty from a group of sca lions about a mile away; after a time, it was shown
that they were following a large piece of salmon flesh which the tide brought within
20 feet of the observer. Salmon were secn and photographed that had been muti-
lated (presumably by sea lions and seals) after being caught in gill nets. 8uch muti-
lated specimens were common. The fishermen stated that the seals simply pull off
the gills, but the sea lions always take a bite out of the belly of the netted salmon.

A number of pound nets were visited, but no sea lions were seen in them.
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The following is a statement of the number of timessea lions entered various pound
nets set in the mouth of the Columbia River, as reported by the owners:

v No. of [ No. of
No. of | No.of "
YLOT. times Owner. titnes
Oow waps. | ntered. ; traps. | ontered.
C.0leBON...ccuvrranasencennns 6 4 i G.Johansen ........cooevanann 2 1
B. Hawkins .. 9 3 i B, Sutherland ........ . 2 6
C. Davidson .. 1 1 W. B. Donaldson.... 2 | 3
C. Johnson ... 2 4 I 8am Oleson ........oveunannn. ' 2 ! 3
N. Fodrop.... 2 2 1 ——— e
F.Gardner......coococveiennn 2 1 ( Totaloooooniinniin... | 30 . 33
1

The fishermen were unanimous in their denunciation of the sea lions. A fishing
company at Chinook, Wash., states that it was damaged $1,500 in 1901 by sea lions
letting fish out of the nets, the damage to the nets not being included. The sea
lions enter the traps in the same way that fishes do, and, after eating what they
wigh, break their way out through the side.

Sea lions were not found in Puget Sound in 1901, and no complaint whatever was
made concerning them.

It appears from the above that the sea lions are doing very little damage anywhere,
excepting at the mouth of the Columbia River. The shallow water and the large
number of salmon make that point a favorite feeding ground, and there is no doubt
that the sea lions are doing much damage there.

Table of stomach contents of sew lions.

Specl- | Food
men Rookery. Sex. Age. ' Date. Hour. pres-
No. : ent.

Eumetopias stelleri. ! !
1 PointArena ........cc.oiiiiiiiiiinnnnnnn.. Male . Bncl\clor | July 31 ;
2 do . do I
8.
4
b
6
an
8
9
10
‘9. m... Do.
3p.m...| No.
8a.m...| Yes,
.......... Do.
dp.m... Do.
..do...| No.,
JOpom... Do.
Male . July 23 [ 7a.m...| Yes,
Mule . July 241 8a.m... Do.
Male .|. do.do.do.t Do,
.| Male .[.. d-...do...| 9a.m...| Do
.1 Male . .l Jaly 31 | 8a.m...| No.
Male .| 1ycur....| Aug., 1| b6a.m...| Yes.
Male .| Adult..... July 23 | 8a.m...| No.
.| Male .|..... do....| July 29 [ 10a.m..| Do.
| Male .|..... do....l....do...[....do...| Do.
Gul] Islu.nd .. Fem. | 1year....] July 28} 6a.m...| Yes.
East End Cove, S8anta Cruz Island.. .| Fem..| Young....{ Aug. 1{da.m. Do.
30 | China Harbor....................... .| Fem..| Adult’....| July 23| 8a.m...| No.
1 do .| Fem..|..... do.... &u geoodo.f Yes,
Fem .. ~.do...|duly 29[ 10, m..} Do.
Fem.. ..do. ....do...l....do...| No.
Fem.. doac | July 31| 7Taom...| Yes.
Fem.. ¢ .do... No.
..| Fem.. .. 108, m. Do.
J Fem......do....|.... .| I1aom. Do.
Fem ba.m...! Yes.
Fem ..do...I Do.
Fem ...do...» No.
Fem ga.m...| Yes,
Fem .. 1p.m...| No.
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Table of stomach contents of sea lions—Continued.

Kind and quantity of food.

Fish bones.

at least — |

fishes.
in diameter.

Stones1to3inches
in diameter

inches long.
quarts.

Small fish,
Number of
| Gasteropod shell.

Carangoid fish,
l Stones ¢ to 1 inch

Hake.
I Large tish,12t018

Small squid
Giant squid.

(]

i
|
s

' Specimen No.
Clupeoid fish.

| Hog-fish.

! Chimera.

: Representing

| Perch.

=N BN o X PR Lo

1wle 80|12t s |6| slaj1| 18| 2s6fr,i22] 1| 1|(@)|1]| 1}../50] B4

« Indicates that the forms mentioned were present, but their number could not be determined.

aSeveral ‘‘sea peny.” dshell apparently empty when swallowed.
b Few. e Filled with clear liquid, in which floated a light,
¢ Unrecognizable materfal. yellow, flaky substance.

The following additional information regarding the number of sea
lions on the California coast has been submitted by Mr. Rutter:

Tn 1902 the Ano Nuevo rookery contained 150 pups, which would indicate as many
adult females. As there are more males born than fetnales, there is no apparent
resson why there should not have been as many adult males, so that the adults of
the herd certainly numbered 300, not including the 1 and 2 year old individuals.
The number of pups could not be determined at any of the other rookeries, and
there is, therefore, no basis of estimating the number of adults at any point except
at Purissima, where the adults themselves could be counted. But as Purissima was
not a regular breeding rookery in 1901 and 1902, and as it is probable that many of
the Ano Nuevo sea lions spent part of the year there, the Purissima counts can not
be relied upon for statistical estimates. The most that can be said is that there were
more sea lions at Point Arena than at Ano Nucvo Island, and that there were geveral
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times as many at the various Farallon rookeries. Probably half the sea lions of
California are found at the Farallon Islands, and it seems doubtful whether the total
number on the coast amounts to 5,000.

During the breeding season of 1901 there were about 400 adults at Ano Nuevo
rookery. The larger males began leaving in July, and were followed by the younger
males, and these by the cows and pups. The rookery was entirely deserted by the
first of September, and remained so till the middle of the following May, the begin-
ning of the next breeding season. Such was not the case with the Puarissima rookery,
however. This was not an important breeding place, though a few sea-lion pups
were found there in 1901 and also in 1902.

The Purissima rookery is located on a single flat-topped rock lying
close to a high bluff, affording an excellent opportunity for observa-
tion. Mr. James Mosconi, an employee of the Light-House Service,
was engaged to make a count of the sea lions on this rookery at regu-
lar intervals, and his figures are as follows:

|

Date. No. Date. No. |; Date. No. ! Date. No.

1901. 1901. 1902.
July1b........... 225 || October15 ....... 417 I! January 16....... 16 66
Julydl ........... 312 |l October3l .,..... 813 (| January31....... 42 36
August 16......... 678 |! November 15..... 811 || February1H ..... 1} 122
August3l......... 568 | November 30..... 59 || February2s .....| 68 64
September 16.. ... 802 | December15..... 48 | March 16 . .. 7 78
September 30..... 870 i December 31..... %0 | March8l........ 29 j 148

! |

THE REARING OF LOBSTERS.

Profiting by the experience gained from the previous season’s obser-
vations and experiments in rearing lobsters, the Commission, during the
spring and summer of 1901, made substantial progress in this impor-
tant work. It having been shown that the station at Wickford, R. 1.,
on Narragansett Bay, afforded better facilities and conditions for lob-
ster rearing than did any of the other stations occupied in 1900, the
experiments of 1901 were chiefly conducted at that place, where, as
heretofore, the Commission cooperated with the Rhode Island Fish
Commission, represented by Dr. A. D. Mead.

The essential factors in lobster rearing are (1) to keep the larval
lobsters in motion so they will not settle to the bottom of the retaining
vessel and there suffocate or devour each other, and (2) to provide them
with suitable food so they will grow and molt quickly and take on she
habits of the adults. The vessel in which young lobsters may be best
held was devised only after much study and experimentation.

The following report of Dr. H. C. Bumpus, who directed this work,
may be advantageously quoted as to méthods and results:

. Large salt-water ponds, small pools, artificial pools made by the building of dikes,
inclosures made of wire screen and floated, and of wire screen and submerged, huge
canvas boxes and cars, cars of serim floated and anchored at the bottom, glass jars
of Yarious sizes, running water in vessels of wood, glass, porcelain, and stone, and
Vvarious rotary devices, all proved efficient agents for the killing rather than for the

rear:ing of lobster fry. After many experiments a relatively simple and inexpensive
device wasadopted. Several bags of scrim about 3 feet in diameter and 4 feet in
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depth were so suspended in the pool of the floating laboratory that the current could
not change their general shape or cause them to collapses In each bag was placed a
dasher, the blades of which in rotation would constantly lift the water through the
mesh at the bottom of the bag and urge it with obviously less velocity through the
pores of the vertical walls. The dashers were kept in motion by means of a small
gasoline engine. We found that when the mechanism was in actual operation, the
current, in rising through the bottom of the bag, brought with it large numbers of
pelagic animals, while the reduced current of the water passing through the greater
expanse of the vertical walls was not sufficient to carry this living material out of the
bags; thus the apparatus sufficed not only for keeping the fry and artificial food from
the bottom, but also provided the fry with living natural food. To Mr. G. I1. Sher-
wood is due the credit of devising and installing this acrating and feed apparatus.

In practice it was found that the cggs stripped from the abdomen of the female
would hatch in these scrim inclosures under much more favorable conditions than
in the McDonald jars. Indeed, I amn inclined to believe that a far higher percentage
of eggs would hatch in these bags than in the McDonald jars, and I am sure that the
young are in a much more healthy condition than when hatched by the older
method. Even a supérficial examination of the young that have spent some hours
in the trituration of the McDonald jars will show that a large proportion of them
have the appendages broken, bent, or indented.

The number of fry that were available for the purpose of experimentation during
the first season was considerably less than in 1900, and the period of experimental
work was also materially reduced. Nevertheless, Dr. Mead, who had the work imme-
diately in charge, reports that by actual count in no case was the number of lobsters
that reached the fourth stage less than 16 per cent of the number of fry originally
placed in the inclosure. In a few cases it wasabove 40 per cent, and in at least one
case it was as high as 54 per cent. In previous years no cxperiments had yielded
more than a fraction of 1 per cent. The total number of lobsters raised to the fourth
stage during the season of 1901 (in the 12 cylinders) was a little more than 9,000.2

OYSTER-FATTENING EXPERIMENTS AT LYNNHAVEN.

For several years past the Commission has been condueting experi-
ments in Lynnhaven, Va., under the direction of Messrs. H. F. Moore
and W. W. Blackford, for the purpose of developing a method by
which oysters may be fattened artificially with the same degree of
certainty attained by stock-raisers in fattening cattle.

The practice of allowing oysters to fatten on the beds where they
are grown is haphazard in its methods and uncertain in its results, and
coves and other places where the natural food supply is sufficiently
great at all times and under all conditions are too rare to be available
to most oyster-growers. Ordinarily there is no difficulty in raising
oysters to a marketable size within a reasonable time, but there is
often considerable difficulty in producing them in a marketable condi-
tion. Frequently a grower will be unable to ship during a large part
of the most profitable season because for some reason, which he can
not control, the oysters will not get fat. This difficulty often happens
unexpectedly, even within the most favorable localities, and causes
the grower to hesitate to enter into contracts which he could profitably

a The results attending the experiments in lobster culture made by the U, 8. Commission of Fish
and Fisheries, Science, December 27, 1801,
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make had he available some method of fattening his oysters as they
were needed. To overcome this difficulty in a measure, it has been
customary in some places to resort to ‘“floating” or ‘‘drinking,”
which consists essentially of transferring thé oysters to fresh or
brackish water. That practice, while giving them an illusive plump-
ness, injures them in both flavor and nutritive value. o

The experiments which have been carried on by this Commission
have nothing in common with this method, but are designed actually
to fatten and improve the oyster in weight, flavor, and food val.ue.
The progress of the work has been briefly noticed from time to time
in the annual reports of this Commission. Iach year the results have
approached more nearly the desired end, and during the season 1901-2
the work has been-attended with such success that it is considered
desirable to give a more extended account of the plant and its opera-
tions than has been before attempted. The work, however, is still in
an experimental stage, and the financial results have not yet demon-
strated the practicability of the method. During the coming season
it is believed that the operations can be so simplified and cheapened and
the output so increased as to show pecuniary advantages.

The plant at present consists of a 2-acre pond having an average
depth of 24 feet. Originally it was a cove with a narrow mouth, giving
tidal communication with the main body of Lynnhaven Bay. Across
the mouth a substantial dam has been constructed of such height as to
exclude all save exceptionally high tides. There is some drainage
into the pond from the surrounding land, so that after it was dammed
it became practically a claire according to the French method.

During the first season of its operation oysters were spread on the
bottom of the pond in limited numbers, but there was practically no
improvement in their condition during the season, and it was evident
that the diatoms, which constitute the principal food of the oyster,
would not multiply to a measurable extent under these conditions.
1n the meantime laboratory experiments carried on in Washington had
demonstrated that the growth and multiplication of these microscopic
plants, like that of other vegetable organisms, could be stimulated and

-increased by using certain salts in solution; in other words, by the
application of fertilizers to the water in which they were growing.
During the following year ordinary commercial fertilizers, such as
are commonly used for potatoes and similar crops, were placed in the
pond and the number of dintoms increased very considerably, and
during that season about 50 or 60 per cent of the oysters in the pond
became reasonably fat, some of them excessively so, but the others
remained poor and lean. It was cvident, us a result of the scason’s
work, that the food supply was ample, but that for somo reason it was
not equally accessible to all of the oysters, and a comparison of the
conditions in the pond with the open waters of the bay indicated that
the cause probably lay in the absence of the currents necessary to
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transport the diatoms within reach of the sedentary oysters. In the
open waters these currents were furnished by the tides, but in the
pond there were only feeble currents produced by the winds and local
differences in the temperature of the water.

To supply the necessary currents a canal faced with sheet piling was
constructed along one side of the pond and communicating with it at
both ends. This canal is about 150 feet long and 9 feet wide, and is
provided with 16 wooden floats or trays 8 feet 8 inches square and 4
inches deep inside. Each float is capable of holding about three bar-
rels of oysters in a single layer packed nib up, and is hung by ropes
attached to small roller windlasses about 6 inches above the bottom.
A current through the canal is produced by a propeller at the inlet
driven by a gasoline engine connected by rubber-belting. During the
first year power was supplied by a windmill, but it was found that
much power was lost, owing to the frequency of calms and winds too '
light to carry the load, and the more reliable motor was substituted.

The method of operating the claire is briefly as follows: Before the
opening of the oyster season a supply of commercial fertilizer is
applied in the shallow water around the edges of the pond, whence it
gradually reaches the surrounding water, stimulating a vigorous
growth of oyster food. Poor, unsalable oysters are then placed on
the floats in the canal and, the propeller being set in motion, a current
of about 1 mile per hour is maintained, carrying over the oysters a
constant supply of diatoms from the rich store contained in the pond
at large. It was found that by this means the oysters in the canal
fattened quickly and uniformly, an extremely low proportion of blanks
or watery oysters being found.

Owing to the exigencies of experimental work, the utmost capacity
of the claire in fattening oysters has not yet been determined, but the
fact that one lot was raised from a very poor to first-class condition
in eight days indicates that it will be considerable when the proper
arrangement is discovered. With the present canal capacity, which
could probably be considerably increased to advantage, a maintenance
of this rate would give a capacity of about 175 barrels per month, or
1,400 barrels during the season of eight months, from a 2-acre farm.
During the past season two difficulties which militated against a true
test of the capacities of the ponds were encountered: Occasionally a
very slight marshy taste would be noticeable in the oysters, and at
such times no shipments were made, for fear of injuring the demand.
It has been learned that this can be overcome by the application of
lime to the water at the end of the canal. .The other difficulty is that
in wet seasons with few high tides the water in the pond becomes too
fresh and the oysters rather too insipid to bring the highest price in
the market. A plan is now under consideration and will be put into
operation during the ensuing season which it is thought will obviate
this. Under the best conditions, oysters placed in the pond in an
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unmerchantable condition sold after fattening for $6 per barrel in
Philadelphia. It is believed that at the close of the ne.xt oyster season -
definite plans of a plant and a method of operating it can be plm.:ed
before the oyster-planters of the country. At present the Commission
does not fecl prepared definitely to recommend the method.

INQUIRY REGARDING DESTRUCTION OF OYSTERS BY DRUM-FISH.

In the latter part of June, 1902, the attention of the Comimission wag
called to the destruction wrought by the drum-fish (Pogonias-cromsis)
in the vicinity of Tuckerton, Now Jersey, and Dr. H. F. Moore was at
once sent to that place to make an investigation and if possible deter-
mine what measures should be taken to mitigate the losses. Oyster-
growing is the main industry of Tuckerton, and most of the available
oyster bottoms of Little Egg Harbor and Great Bay are taken up by
persons living in that town and its vicinity. Although there is some
good spawning-ground in these waters, the industry is mainly depend-
ent on seed brought from other localities. Until within o few years,
most of it was brought from Chesapeake Bay and other parts of Vir-
ginia, but recently it was discovered that secd from Long Island and
Connecticut grew with remarkable rapidity when laid down in that
vicinity, and it has since been heavily purchased, almost to the exclu-
sion of other seed. It is stated that in some instances seed oysters
from Great South Bay, Long Island, have increased 400 per cent in
bulk within a period of six months, and to a somewhat greater extent
in value.

For several years past the oystermen have sustained losses for
which they could account only by attributing them to theft, but in the
spring of 1901 it was discovered that the drum-fish was eating the
young oysters in considerable quantities, and durving the spring of
1902 the destruction became so great as to demand concerted action
‘upon the part of the oystermen. A meceting was held at Tuckerton,
at which most of the principal planters were present, and a fund was
created to defray the expenses of fighting the common enemy. Spe-
cial permission having been obtained from the State authorities, an
attempt was made to kill the fish and drive them away by dynamite
and nets. The nets used were some that had been discarded by stur-
geon fishermen, and had a mesh of about 14 inches extension measure,
rather too large for the drum-fish. They were set at random over the
oyster beds and at first made fair catches, but, their efficiency gradually
decreased, owing, the oystermen supposed, to the fish being frightened
away, though it seems very probable that the fish deserted the beds
owing to their practical depletion and to their consequent loss of attrac-
tion to the fish which came upon them in search of food.

At the time of the visit of Dr. Moore about 100 pounds of dynamite
had been exploded during four days’ work, and about 1,000 fish of
large size had been killed. The dynamite is not used on the oyster
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beds for fear of killing the oysters as well as the fish, but near the
inlet, where the fish school at ebb tide. Two charges of 3 pounds each
are attached, 50 feet apart, to a conductor, towed over the schools of
fish, and exploded about 4 feet below the surface. On several occa-
sions from 100 to 200 fish have been destroyed at a single explosion,
and the survivors within a considerable radius of the disturbance are
apparently badly frightened. As the dynamiting takes place at a con-
siderable distance fromn the oyster beds and in the daytime, however,
while the fish appear to feed on the beds principally at night, it is by
no means certain that the effects will be very manifest in preventing
the destructive inroads. The most efficient way of protecting the beds
would, of course, be to inclose them completely with nets or stockades,
but, owing to the large extent of the beds, to the navigable character
of the water, and to the amount of material which drifts with the tide,
this plan is not feasible at Tuckerton.

" Some very extensive heds examined by Dr. Moore were found to be
practically depleted of oysters. In one case where 15,000 or 20,000
bushels had been planted, and the owner estimated the loss at 50 per
cent, an examination of areas seclected at random indicated that
upwards of 80 per cent of oysters had been eaten by the drum-fish, and
nothing remained of them but a few ground-up fragments of shells.
On these same beds native seed, owing, doubtless, to its much heavier
shell, had not been destroyed. Should the present efforts of the
oystermen to protect their beds prove unavailing, it seems probable
that the only recourse is to abandon the usc of the thin-shelled castern
seed and restrict planting to heavy-shelled varieties. If the beds can
be efficiently protected cach year for a period of two or three months
after they arc planted, it is probable that no further trouble will
occur, as by that time the seed oysters will be large enough to resist
the attacks of drum-fish. -

TRIP TO THE TILE-FISH GROUNDS.

On July 28 the schooner Grampus, with a small party from the
Woods Hole Station, made a short trip to the tile-fish grounds lying
off No Man’s Land. The grounds were reached during the night of
July 28-29, and on the morning of the 29th four tubs of trawls, baited
with squid, were set in water 65 to 70 fathoms deep, in latitude 40° ¢
north, longitude 70° 24’ west, 704 miles south and one-half mile east
from No Man’s Land. One part of the trawl, owing to fouling, caught
no fish; the other, after being on the hottom for about two hours, was
hauled and found to have 62 fine fish, with an aggregate weight of about
700 pounds. The Grampus returned to Woods Hole on July 30, and the
fish were shipped to dealers in New York, Boston, and Gloucester, who
had expressed a willingness to handle them and endeavor to create a
demand which would lead to the establishment of a regular fishery.

The reports as to the food value of these fish coincide with those
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received in previous years in being unqualifiedly favorable. The
following, from Mr. William H. Jordan, collector of customs at
Gloucester and one of the leading vesscl-owners and fish-dealers,
shows the way in which the tile-fish is regarded in the leading fishing
port of the country:

The tile-fish arrived in the hest of order, hiving been very carefully prepared,
and I distributed them among fourteen of iy acquaintances. I have heard from
nearly all of them, and they have expressed themselves as highly pleased with the
quality of the fish, considering them delicate and of high flavor. I, myseli, found
the fish exceptionally good, and enjoyed my dinner from it. Certainly it would
seem to me that if the people could become familiar with the tile-fish in some such
manner of distribution as you have made through me, it would open up a demand
for a large quantity of the fish, should they be caught.

The prospects for the inauguration of a special tile-fish fishery from
Gloucester, Boston, New York, and several other ports now scems
much more promising than at any previous time. The investigations
of the Commission have shown a great abundance of tile-fish over u
wide area adjacent to our shores and clearly indicate that a profitable
industry may be developed.

THE GROWING OF SPONGES FROM CUTTINGS.

The experiments in sponge-culture begun in Florida under the direc-
tion of Dr. H. F. Moore during the preceding fiscal year have heen
continued during the present year, and it is believed that considerable
progress has been made toward the development of a practical com-
mercial system of sponge-culture. The constant aim has been to
reduce as far as possible the niceties of experimental work to a Dasis
adapted to tho requirements of the practical sponger.

Asstated in a previous report, several thousand sponges were planted
in January and February, 1901, and at the end of six weeks these were
found to be growing well. Examination in November, 1901, however,
showed that most of the cuttings had died and that some of them had
been stolen for the value of the wire to which they were attached.
Most of these plants were made upon copper wire, which, while it has
the power of resisting to some extent the action of sult water, is in
some localities more or less subject to corrosion, and the salts produced
are inimical to the sponge, causing it to die near the pointof attachment
and fall from its support. During the present year it has been sought
to overcome this difficulty by using insulated copper wires, so that the
cuttings would not bhe brought into contact with the bare metal.
Further improvement was made in slitting the sponge cuttings and
Placing them astride the wire or other support to which they were
attached, and then binding the surfaces of the flap in close apposition
by means of a wire. In the course of a fow days the two flaps grew
together and the cutting became permanently attached, independently
of any artificial binding. Temporary tie wires of uluminum wire were
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used, which, while slowly acted upon by salt water, lasted a sufficient
length of time to permit the sponge to permanently heal.

During the winter months the growth of the cuttings was rather
slow, so far as increase in bulk was concerned, although eyes, or oscula,
were promptly put out and the circulatory system quickly reorganized
and completed. During the spring when the water, especially in the
more southern part of the State, was becoming warmer, there were
indications of more rapid growth. About six thousand cuttings were
planted in Biscayne Bay, Sugar Loaf Key, and in the vicinity of
Anclote Keys, and in the latter part of April, after they had been
planted for periods varying from two to five months, most of them
were growing and in an apparently healthy condition.

Between ‘the lower end of Biscayne Bay and Matecumbe Key there
is a long stretch of water where sponges do not grow naturally. An
investigation of this region was made to determine the reason for
their absence, and an experimental plant of about a thousand cuttings
was made in a small sound back of Key Largo, with a view to deter-
mining whether they could be artificially introduced there. At the
end of six weeks practically all of these cuttings were dead, although
others planted at about the same time in more favorable localities
were alive and growing. A scries of observations developed the fact
that the water in this region is of a much lower salinity than in places
where thée sponge grows naturally, and it is probable that this is the
cause of their absence naturally and of the mortality of the cuttings.

Practically nothing is known of the rate of growth of sponges under
natural conditions, or of the rapidity with which they will develop
from fragments and cuttings, and it will probably require several years’
investigation to determine these points and to develop, if it can be
developed, a system of sponge-culturc which will be of value to the
State of Florida. At the present time the production of sponges in
this State, which is the only one in the country producing them, is
about $500,000 per annum. An equal or perhaps greater value of
sponges is imported from abroad, and it is hoped eventually to supply
this excess of demand over production by sponges raised artificially.
Many of the sponge-dealers are showing considerable interest in the
experiments, and it is believed that they will promptly undertake
sponge-culture if a reasonably practical method can be developed.

SURVEY OF THE FLORIDA SPONGE-GROUNDS.

The steamer Fish Ilawk, working under the direction of this divi-
sion, in October, 1901, resumed the survey of the sponge-grounds of
the western coast of Florida, and in March, 1902, completed the exam-
ination of the waters lying north of Tampa Bay, comprising all those
grounds designated under the names “Gulf,” ¢ Bay,” ‘““Rock Island,”
and ““Anclote.” The location of the sponge-grounds has been plotted
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on charts, and, for the first time, the extent, position, and relations of
the grounds have been determined. .

The sponge-bearing bottom stretches in a continuous but irregular
band or zone, 5 to 35 miles wide, from Apalachee Bay nea}rly to Tampa
Bay, the length, following the curvature of the coast, being about 175
miles. The grounds are widest off Withlacoochee Bay, Deadmans
Bay, and Rock Island, and narrowest off Cedar Keys. Three large
disconnected areas, between the shore and the sheepswool ground’s, on
‘which grass sponges grow rankly to the exclusion of most other kinds,
are in or near St. Martins Bay, Deadmans Bay, and Apalachee Bay.

It is intended to continue this work by detailing the Fish Hawk to
survey and plot the remaining spongo-grounds, of which those about
the Florida keys are the most important.

RIVER AND LAKE INVESTIGATIONS.
GREAT LAKES BIOLOGICAL SURVEY.

Prof. H. S. Jennings, of the University of Michigan, directed
inquiries addressed to various subjects connected with the animal and
plant life of the Great Lakes, in continuation of the work begun a
number of years ago. As in previous seasons, Lake Erie was the
ficld of investigation, and the Fish Cowmmission station at Put-in Bay
was the headquarters of a party of specialists employed throughout
the summer.

Among the fishes specially considered were the white-fish and wall-
eyed pike, by Dr. Raymond Pearl, of tho University of Michigan, the
carp, by Mr. Leon J. Cole, of the same institution; and the sturgeon,
by Prof. S. O. Mast, of Hope College. Mr. Pearl’s inquiries had
for their object (1) the determination by detailed statistical methods of
the existence or nonexistence of different races of white-fish (Core-
gonus clupeiformes) in the different lakes, and (2) the demonstration by
the same methods of the relation of the blue pike to the yellow pike
(Stizostedion vitreum) of the Great Lakes. The study of the varia-
tions of the white-fish will not be completed for several seasons, owing
to the wide field to be covered and the extensive series of measure-
ments of individual specimens necessary for the purpose in view.
The work on Stizostedion need not be resumed, as enough has been
learned to show that the wall-eyed pike is a species of remarkably
low variability and that there are no structural differences between
the blue and the yellow varicties, this being in accord with other
observations. The continuation of Mr. Mast’s cxamination of the
lak(? sturgeon at the spawning season resulted in the collection of
addl!:iona.l information as to the past and present abundance of the
fish in the rivers of Michigan, and furnished data of importance in

the e.vent of the Commission taking up the artificial propagation of this
species in the Great Lakes. :
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Prof. H. B. Ward, of the University of Nebraska, was in charge of
the plankton work. He completed the field tests of the efficiency of the
large plankton nets. Further work with these nets should be specially
directed to the comparative abundance and food relations of plankton
organisms. Thesmall minnows whichabound in the plankton region and
form & link between the plankton and some of the larger fishes should
receive attention at the same time. Prof. Ward also continued his study
of the vermine parasites of fishes, assisted by Mr. H. W. Graybill.

Dr. Charles Fordyce, of Nebraska Wesleyan University, was engaged
in a study of the small crustaceans of the order Cladocera, which are
an important element of the fish food of the lakes.

Prof. F. C. Newcombe, of the University of Michigan, was in gen-
eral charge of the investigations of aquatic flora. Dr. Julia W. Snow,
of Rockford College, continued her work on algac. Prof. R. H. Pond,
of the Maryland Agricultural College, completed during the fiscal year
his study of the nutrition of the larger aquatic plants. During the
summer he assisted Prof. Newcombe in his study of the distribution
of water plants in relation to soils in Lake Erie.

For several weeks in April and May Prof. Jacob Reighard, of the
University of Michigan, was engaged in studying the breeding habits
of fresh-water fishes. The forms chiefly studied were the bluck bhass,
the brook lamprey, the stone roller, and the horn dace.

During the year Prof. Reighard and Prof. Ward were engaged in
discussing and preparing for publication the results of their work
in determining the cfficiency of plankton nets. At the same time
Professor Jennings studied one of the families of rotifers (the Rattu-
lid»), and prepared a monograph of the family.

A bill ¢“to authorize the establishment of a biological station on the
Great Lakes under the control of the United States Commission of
Fish and Fisheries” was introduced in the Senate on December 17,
1901, and favorably reported back by the committec on fisherics on
April 1, 1902. The report of the committee embodied a communica-
tion from the Commissioner advocating the passage of the bill. The
bill passed the Senate on May 16, but was not acted on by the House.

THE STATUS OF THE CARP IN THE GREAT LAKES,

With the probable exception of the Illinois River, no hody of water
in the United States appears to be so well-stocked with carp as Lake
Erie. There is also an abundance of carp in Lake Huron, Lake St.
Clair, and other Great Lakes. In view of the continued disfavor
with which this fish is regarded in some quarters on account of its
supposed objectionable qualities, the Commission decided to institute
a systematic investigation of the species in the Great Lakes, and
assigned to the work Mr. Leon J. Cole, of the University of Michigan,
who began his inquiries in the latter part of June, 1901, and continued
until the last of November. The points to which specialattention was
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given were the food and feeding of the carp, the relation of the carp
to other fishes, the relation of the carp to wild fowl, and the fo?d and
market value of the carp. Much information of interest anfi impor-
tance was obtained, but it will require another full season’s inquiries
in order to render the investigation approximately complete.

The carp investigation was begun in Lake St. Clair, where Mr. Cole
went to investigate some statements of a fisherman which were pub-
lished in the Port Huron (Mich.) Zimes of April 16, 1901. ‘Thesc
assertions were to the effect that “‘the carp eats the spawn and destroys
the perch, bass, and other good fish of these waters”; that ¢“the sup-
ply (of these fish) is already much reduced,” and that “in three years
more there will be no fish except carp left in the lake.” At New Bal-
timore and other places on the lake Mr. Cole found the same senti-
ments prevailing in regard to the carp as those expressed in the
newspaper article referred to. Inquiry among the fishermen, mostly
city sportsmen, showed that certain stock charges were made against
the carp, and it was not usually claimed that these charges were based
on direct knowledge or observation.

The sentiment against this fish in this region was duc largely to
belief (1) that the carp thrashes about and stirs up the mud, so that
the breeding-grounds of other fish are spoiled; (2) that the carp roots
up the vegetation, destroying the wild rice, ete., and thus ruining
good duck-shooting grounds; (3) that the carp eats the spawn of other
fish; (4) that the carp cats the young of other fish; (5) that the carp is
of no valuc as a food-fish; (6) that the carp iy of no value as a game fish,

The fact that black bass and other fish were nesting at this time
afforded opportunity to make observations on several of these points.
In a small bay where carp were commonly found in the shallow water
among the weeds and grasses, there were a number of bass nests. At
no time was a carp secn among the bass nests, which were some dis-
tance apart and hence coveved a considerable arca. A fyke net was
set with o view to intereept any carp that might eross the tract covered
by the bass nests, but with negative results. On several nests young
bass were later noticed, and Mr. Cole thinks it probable that more
would have hatched if the pavent fish had not been speared (in viola-
tion of law) or caught with hook und line (in conformity with law), thus
leaving the eggs exposed to any fish that might come along. Nests of
some of the sun-fishes were found close inshore where carp were com-
mon, and theso nests contained eggs; when the parent fish were fright-
ened way, it was noticed that swarms of minnows, which scemed to
be waiting this opportunity, rushed in and began to devour the eggs.

The observations showed that the carp makes the water very roily
where it splashes about and evidently tears up more or less vegetation,
but there was no evidence that the flags often found floating were not
torn loose by muskrats or other animals.

F. C. 1902——9
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Considerable time was spent at Port Clinton, Ohio, as this is the
principal market for carp on the lakes. The wholesale dealers here
rendered every possible assistance to Mr. Cole, including all the carp
needed for examination and a room in which to work. Many carp were
here examined with reference to their food, and the study of various
related subjects was made possible by the abundance of material.
During the course of the season all important points hetween Buffalo
and Detroit were visited, and the fishermen and dealers in each place
were interviewed. Among the data thus obtained was a statement
from cach wholesale dealer of the guantity of carp received from Lake
Eric fishermen in 1900, this representing the approximate catch of
carp in the lake. The figures as tabulated give 4,595,000 pounds as
the carp product in 1900, an increase of 964,000 pounds over the pre-
vious year; of this quantity about 4,069,000 pounds were landed at
Monroe, Toledo, Port Clinton, and Sandusky.

Carp ponds at Monroe, near Sandusky, at Port Clinton, and on
Catawba Island were visited and information regarding the feeding,
etc., of carp was obtained.

In the fall of 1901 the inquiries were addressed particularly to the
relation of the carp to the white-fish during the spawning scason of
the latter, and were conducted at the Bass Islands and Port Clinton.
As a basis for the investigation, the following assertions of the fisher-
men of North Bass Island were taken: Carp are abundant about the
Bass Islands when the white-fish are spawning; carp cat the spawn of
other fish, especially white-fish; white-fish spawn has been taken from
a carp’s stomach; when carp are numerous on a reef, the white-fish are
not there, being driven away by the carp.

At Port Clinton Mr. Cole made trips to the fishing-grounds - with the
fishermen and also examined the carp landed by the fishermen; and at
North Bass Island examined carp brought in by fishermen using white-
fish gill nets on the reefs. e reports that very few carp were caught
on the white-fish grounds, and that the result of their cxamination was
entircly negative as to any damage done by carp to white-fish., The
evidence indicates that the number of carp on the white-fish spawning-
groundsin fallis very small, and the carp which are there have not been
found to contain white-fish spawn. The cggs of the white-fish, not
being adhesive to any great degree, probably become widely scattered
over the rocky reefs; and unless the carp were present in large num-
bers, the relative number of eggs destroyed would be small.  There is
no direct evidence as to the destruction of white-fish fry by carp, except
that during the entire course of this investigation no young white-fish
or any other kind of fish were found in carps’ stomachs. Considering
the shape of the carp’s mouth, the lack of teeth, and other anatomical
peculiarities, it seems very doubtful that the fish-eating charge against
the carp could be very serious.
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FISHES OF CHAUTAUQUA LAKE, NEW YORK.

In September, 1901, this lake was visited by Prof. B. W. Evermann
for the purpose of determining its general biological featurf}s fmd Fhe
variety and abundance of its fish fauna. A report® on this inquiry
gives an annotated list of 81 species of fishes known from the lakfz.
Although this lake is only 8 miles from Lake Erie, it is in the Ohio
River drainage basin, and its fish life partakes of the character of the
latter. Among the important species are bullhead (Ameiurus nebu-
losus), rock bass, blue sun-fish, large and small mouthed black bass, and
muskallunge. The last named is the leading fish, from the standpoint
of both angler and commercial fishermen. Although extensively

caught, its abundance appears to bo maintained from year to year as
" a result of limited protection and artificial propagation by the State
authorities. It appcars from this investigation that the Chautauqua
Lake muskallunge is not identical with the muskallunge of the Great
Lakes (Zsox nobilior), as has generally been held, but is a distinct
species (Msox oliensis) peculiar to the Ohio basin. The two gars or
bill-fish (Zepisosteus osseus and L. platostomus), worthless as food and
very destructive to other fish, were systematically destroyed by the
State Fish Commission for several years and their numbers much
reduced.

FRESH-WATER FISHES OF LONG ISLAND, NEW YORK.

During September and October, 1901, Dr. Tarleton H. Bean col-
lected and studied the fishes of Long Island, New York, in the interests
of the Commission, with headquarters on Great South Bay. Particu-
lar attention was given to the fresh-water species, which, while few in
number, are of considerable interest.

The peculiar topographical features of Long Island are responsible
for the scarcity of fresh-wator fishes. The total number of such fishes
kuown to occur in the streams and lakes is 27. Onc of these—a hyhrid
trout—has been artificially produced; another, the black-nosed dace, is
of doubtful occurrence, and 13 others have recently been introduced.
The permanent residents in fresh water, as determined by Dr. Bean,
are horned pout, chub sucker, chain pickerel, killifish, pirate perch,
silverside, sun-fish, yellow perch, and darter, all of which could casily
have been introduced Ly man within the last century or two.
Mitchill, in his Report on the Fishes of New York (1814), mentions
only the yellow perch, brook trout, and pickerel us occurring on Long
Island. Mitchill, in 1790, transplanted yellow perch from Ronkon-
koma Pond to Success Pond, Queens County, a distance of 40 miles.

FISHES OF LAKE MASHIPACONG, NEW JERSEY.

Lake Mashipacong lies in the New Jersey mountains about 10 miles
south of Port J ervis, N. Y., and covers approximately 100 acres. In

aNotes on the Fish
sion for 1901,

es and Mollusks of Lake Chautauqua, New York. Report U. S. Fish Commis-



132 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

October, 1901, Prof. B. W. Evermann made an examination of the lake
with reference to its fish fauna. The maximam depth, as determined
by numerous soundings, was 14.5 fect. Although fish food is abun-
dant, the larger fishes are limited in both species and individuals.

The following fishes were found to inhabit the lake: Common bull-
head (Ameiurus nebulosus), white sucker (Catostomus commersonii),
chub sucker (Zrimyzon succtta), roach (Abramis crysoleucas), cel
(Anguilla chrysypa), banded pickerel (Fsoz americanus), common east-
ern pickerel (Zsox reticulatus), and blue-gill sun-fish (Lepomis patlidus).
A few large-mouthed black bass were recently planted in the lake, and
the conditions scem favorable for their rapid increase.

FRESH-WATER FISHES OF MAINE.

In accordance with a request from the Debsconeag Fish and Game
Club that the waters composing the fishing privilege of the club be
examined to ascertain why trout attain only u small size and if the lakes
were suitable for the introduction of trout and landlocked salmon,
Dr. W. C. Kendall devoted the month of August to the study of
these waters.

Debsconeag lakes are a chain of five or six small lakes, which from
the westward debouch into the West Branch of the Penobscot not far
from Debsconcag Falls and about 20 miles from Norcross. Other
waters not connccted with this chain of lakes, but comprised within
the Debsconeag privilege, are Hurd Pond and tributaries and Rain-
bow Lalke, besides a number of smaller ponds and streams. These
waters are not exclusively controlled by the club, being public waters,
but the club has camp privileges on all of them within certain town-
ships. The water area was found to be so extensive that only super-
ficial examination of all of them could be made, so most of the time
wag devoted to First Debsconeag Lake and Hurd Pond.

Brook trout are apparently uncommon in Debsconeag lakes and
Hurd Pond, but very abundant, though of small size, in Rainbow
Lake; in some of the small ponds they occur in fair numbers.  Togue
(Cristivomer namaycush) are doubtless common; some of large size
have been caught, but only small ones of 2 or 3 pounds were obtained
during the month of August, and these only in Hurd Pond. There
seems to be a scarcity of species of the minnow tribe in some of these
lakes, and the fish faunas of the several bodies of water scem to differ
somewhat in character; for instance, the chub (Semotilus corporalis),
common in the Debsconeag lakes, was not found in Hurd Pond, but
there its place is taken by the brook chub (Semotilus atromaculatus),
which, so far as ascertained, did not occur in the Debsconeag waters.
If the conditions prevailing in August obtain throughout the year, the
scarcity and smallness of trout is probably due to paucity of food.

In order to obtain important information regarding small salmon
occurring in the East Branch of the Penobscot, mention of which was
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made in last year’s report, Dr. Kendall visited Matagamon Lake, and
the East Branch was examined from the dam at the foot of the lake to
Stair Falls. The small salmon were found common in the pool below
the dam and at Stair Falls. Specimens were obtained by fishing with
very small artificial flies, but none over 9 inches long was found. 'All
but one of these fish were males in well-advanced breeding condition,
the exception being a female with distinct eggs, but which would not
have matured before another fall.

From here opportunity was taken to visit more northern Maine
waters to obtain much-needed information regarding the character and
distribution of the fish life of this region. Accordingly, a canoe
voyage was made from Matagamon via Matagamonsis, Webster, Telos,
and Chamberlain lakes to the Allagash River, thence down the stream
through numerous lakes to the St. John, and from the St. John a trip
was made up the St. Francis to a few miles above Beau Lake and
return, thence down the St. John to Fort Kent. It was the intention
to haul from here to Cross Lale, thence proceed by canoe down the
Eagle lakes or cast branch waters of Fish River, up Fish River to
Portage Lake, and thence haul to Ashland; but owing to the uncer-
tainty of getting through the proposed route on time, it was decided
to bring the explorations to a close after making some collections in
Cross Lake. Very interesting collections were made in all the lakes
en route, as well as in some tributary waters, and much valuable
knowledge was gained.

Some interesting facts regarding the geographical distribution of
the Maine fishes were developed. The recorded range of some species
was cxtended into the State, and others already recorded from Maine
waters were found in new localities. .

At least four species of fishes apparently new to science were obtai ned,
the most interesting and important being a white-fish (Coregonus).
Two species of white-fish were already known to oceur in the State,
the round white-fish ( Coregonus quadrilateralisy and the “attabawmeg”
(C. labradoricus).  'The latter is the best known and reaches the largest
size. The only locality in Maine from which the round white-fish has
hitherto been recorded is Clearwater Pond, at Industry. It was ascer-
tained to be very common in northern Maine.

The little stickleback (Gasterosteus athinsii), for many years known
only from a few specimens from Grand Lake Stream, was found to be
widely distributed over northern Maine and is not so insignificant us
from its size it at first might appear. In the fall it was found to con-
stitute the principal food of the lake trout, or togue,” sometimes to
the exclusion of everything else. Many toguc were caught gorged
with these little fish. Chuesius plumbeus, until recently not known
from Maine waters, was found to be one of the.commonest minnows.
In the lakes it secms to be a deep-water form, seldom approaching the
shore except at night and in hreeding season, when it enters streams



134 REPORT OF COMMISSIONER OF FISH AND FISHERIES,

and shallow water to spawn. This habit and the abundance of the fish
would indicate that it must be an important food for larger fishes.

Coherent reports and descriptions of a red forked-tailed trout in
some of the waters of St. Francis River suggests the possibility of
another char occurring in these waters.

BIOLOGY OF THE SACRAMENTO SALMON.

On the conclusion of the sea-lion investigation elsewhere alluded to,
Mzr. Cloudsley Rutter resumed the study of the quinnat sulmon in the
Sacramento basin, on which he had been engaged for a number of
years. )

The work began September 1 at Black Diamond, California, where
by weighing and measuring many specimens of salmon recently from
the sea a standard weight was established for fishes at the mouth of the
river. Then 150 specimens were weighed, branded with serial num-
bers, and released, in the expectation that some of them would be
taken again at the hatcheries and light thus be thrown on their rate
of travel upstream and their loss of weight during migration. Three
of the marked fish were subsequently recaptured.

During October two trips were made down the Sacramento River in
a skiff for the purpose of charting the spawning-beds and noting the
dates at which the beds were successively occupied. November was
spent at the Mill Creck hatchery near Tehama, the principal work
being the weighing and measuring of salmon in various conditions for
comparison with those examined at the mouth of the river.

The run of quinnat salmon in Papermill Creek, Marin County, was
investigated, as the species had never been known in that stream prior
to the planting of fry there in 1897 and 1898.

The preparation of a gencral report on the salmon investigations
and the study of material with a view to a report on the embryology
of the quinnat occupied Mr. Rutter’s time during. the remainder of
the year.

The habits of the Pacific salmons are vitally different from those of
the Atlantic species, and as these have an important relation to natural
reproduction, artificial propagation, and commereial fishing, the Com-
mission deemed it desirable that the species be subjected to a careful
physiological investigation. While the Atlantic salmon, Salmo salar,
has been studied from the standpoint of physiology,* the Pacific sal-
mons bhave up to this time been neglected in this respect. The Com-
mission therefore engaged the services of Prof. Charles W. Greene,
of the University of Missouri, who has devoted much attention to
comparative physiology. DProfessor Greene began his field work early
in July and continued until September, examining the salmon before
they entered the rivers and after they reached their spawning-grounds,

*See Investigations on the Life History of the Salmon in Fresh Water, by D. Noel Paton, M. D,
Bpecial Report of 1898, Fishery Board for Scotland.
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and at intermediate points in the Sacramento basin. Most of the
time was spent at Baird hatchery, where there was an abundance of
material and where the superintendent, Mr. Lambson, and the foreman,
Mr. Wallich, rendered valuable assistance.

INTRODUCED FISHES IN UTAH AND IDAHO LAKES.

Continued public interest in the planting of tho Great Lakes white-
fish (Coregonus clupeiformis) in Bear Lake (Idaho and Utah), Coeur
d’Alene Lake (Idaho), and Pend d’Oreille Lake (Idaho), induced the
Commission to make another effort to determine the results of the
plants of fry in these waters a number of years ago. Accordingly, in
July, 1901, a party, consisting of Mr. S. P. Wires, superintendent
of the Duluth (Minnesota) hatchery; Mr. S. L. Pritchard, of the
Washington office, and Mr. Dwight E. Miller, was dispatched to these
lakes with an equipment of gill nets of various sizes, seincs, and other
appliances. Iishing was carried on in Bear Lake (and Mud Lake con-
nected therewith) at ten different points and during six days; in Lake
Coeur d’Alene at thirteen different points and during eight days; in
Pend d’Oreille Lake at nine different localitics and during six days.
No introduced white-fish were discovered, and no evidence of the
existence of this species in any of the laukes was obtained, although
three other species of introduced fishes were found.

The water of Bear Lake is reported to be very hard, unfit for
domestic use, and possibly unsuited to the white-fish of the Great
Lakes, aithough Williamsonw’s white-fish (Coregonus williamsoni) is
found in it. During the first week in August the surface tempera-
turc of the water in the vieinity of Fish Haven was found to be from
69° to 71°. The minimum bottom temperature determined was 50°,
at a depth of 105 feet; fishing, however, was carried on in water 175
feet deep, but no temperature data were obtained therefor. Suckers
(Catostomus macrocheilus) and chubs (Lewciscus lineatus) abound and
are the characteristic fishes of the lake; black-spotted trout (Swlmo
clarkiz) also occur. Mud Lake is reported to be little more than a
marsh during July and August, although it contains some black bass,
carp, and a few black-spotted trout.

The water of lakes Coeur d’Alenc and Pend d’Oreille is deep and
cold, resembling in every respect that of the Great Lakes; and it
would seem that the white-fish whose introduction has been attempted
should do well in both of them. DBesides Williamson’s white-fish,
many finc specimens of bull trout (Saleclinas parkei) 11 to 12 inches
long and of the black-spotted trout were found in both these lakes,
and suckers (Catostonus macrocheilus and C. catostomus) are subundant.
The introduced specics, large-mouth black buss and yellow perch, seem
to have become well established in Lake Coeur d’Alenc; examples of
the latter 104 inches long were obtained.
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MARINE BIOLOGICAL LABORATORIES.
Woons Hork, Massacuuserrs (Hueir M. Smirir, Dikecror).

During the season of 1901-2 the work at the Woods Hole lahoratory
was under the direction of Dr. Hugh M. Smith, assistant in charge of
division. Dr. II. C. Bumpus, who had been in charge of the labora-
tory for a number of years, was unable to continue his relations with
the Commission owing to other duties.

The usual facilities for research and collecting existed, and the rare
opportunity for marine biological work here afforded was appreciated
by the representatives of many institutions of learning. Two large
fish-traps operated for the laboratory in Vineyard Sound and Buzzards
Bay furnished much uscful material. The steamer Fish Hawk and
the schooner Grampus were temporarily attached to the station during
the entire summer, and the steam yacht Z%kalarope and the steam
launches Blue Wing, Cygnet, and Merganser were in constant service.
The director had the efficient assistance of Prof. R. W. Tower, Mr.
George H. Sherwood, and Mr. Vinal N. Edwards.

Among the biologists who occupied tables, the following carried on
special investigations in behalf of the Commission:

Dr. Gary N. Calkins, of Columbia University, studied the marine
protozoa found in the vicinity of the station. This group of animals
has been neglected by systematists in the United States. The protozoa
arc numerous, and are important as being the ultimate animals on
which the higher animals are dependent for food. Dr. Calkins found
the water in the immediate vicinity of the station to contain many
species and individuals, including a number of species not previously
described.  His report, published in the Fish Commission Bulletin for
1901, is an important contribution from one who is a leading authority
on the subject.

Dr. George 11 Parker, of Harvard University, studied and reported
on the effects of light, temperature, gravity, currents, and other natu-
ral agencies on the movements of copepods. These minute crustaceans
are found throughout the year in varying abundance, and constitute
one of the most important foods of young and small fishes, young lob-
sters, and other animals. Dr. Parker’s observations and experiments
were directed to the determination of the physical factors controlling
the appearance and disappearance of copepods in a given region at
different times, and his conclusions bear on the movements and abun-
dance of the food-fishes whose immediate or ultimate pabulum the
copepods are. His paper is published in the Fish Commission Bulletin
for 1901.

Prof R. W. Tower, of Brown University, conducted & number of
chemical and physiological investigations addressed to the food-fishes
of the region.  An inquiry regarding the organic constituents of the
seales of fish and their use in the manafacture of gelatin was conducted
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jointly by Professor Tower and Mr. E. H. Green, and a special report
thercon was published in the 1901 Bulletin. Numerous gallstones
were found in several of the squeteague caught in the pound nets, and
the determination of the chemical counstituents of the caleuli formed the
subject of a paper by Professor Tower and Mr. A. K. Krause, forming
a part of the 1901 Bulletin, which is an important contribution to the
diseases of wild fishes. A related subject which received attention was
the bile pigments and bile acids of squeteague, blue-fish, and bonito.

In the course of a general study of noises produced by fishes, some
important physiological observations were made on the *‘drumming”
of the squeteague. The drumming of the drum-fishes (Scianida), of
which the squeteague is the most prominent representative at Woods
Hole, has been variously explained by difierent writers; and in the case
of the squeteague, at least, it would appear that no accurate account of
the factors producing the characteristic sound has heretofore been
given.

Professor Tower’s observations and experiments have developed the
following facts:

1. There is in the squeteague a special drumming muscle, lying
between the abdominal muscles and the peritoneum, and extending the
entire length of the abdomen on either side of the median line.

2. The muscle fibers are very short, and run at right angles to the
long axis of the muscle. :

3. The muscle is in close relation with the large swim-bladder, and
by its rapid contractions produces a drumming sound, with the aid of
the tense bladder which acts as a sounding-board.

4. This muscle exists only in the males, and only the males ave able
to drum.

In continuation of the plan of issuing from time to time systematic
reports on the various groups of water animals in the Woods Hole
region, studies of the following groups were carried on during the
year: The crabs, by Dr. Robert 1. Bigelow, of the Massachusetts
Institute of Technology; the jelly-fishes and sea-anemones, by Prof.
Charles W. Hargitt, of Syracuse University; the parasitic copepods
of fishes, by Mr. M. T. Thompson, of Brown University, and Mr. C. B.
Wilson, of the Westfield (Massachusetts) State Normal School; the
isopods, by Miss Harriet Richardson, of Columbian University (Wash-
ington, D. C.); the amphipods, by Prof. S. J. Holmes, of the University
of Michigan

Following is a list of those in attendance at the laboratory, arranged
under the institutions with which they were connected:

U. S. Departnent of Agriculture: W. T. Swingle, Ph D.; Dr. Geo. T. Moore; Karl
Kellerman, B. 8.

Brown University. R. W. Tower, A. M.; L. W. Williams, Ph. D.; George H. Sher-
wood, A. M.; M. T. Thompson, A M.; A. K Krause, A. B.

Bryn Mawr College: T H. Morgan, Ph. D.

Cotumbia University. Gary N. Culking, Ph D,
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Harvard University: George S. Amsden, A. B.; Henry B. Bigelow, A. B.; J. H. Con-
verse; Julius M. Johnson, A. B.; Clarence H, Lander, B. S.; F. T. Lewis,
M. D.; James H. McMurray; Thomas Ordway, A. B.; George I. Parker;
H. W. Rand, Ph. D.; M. E. Stickney, A. M.; R. M. Strong. Ph. D.; William
A. Willard, A. M.; Robert M. Yerkes, A. M.

Indiana University: W. J. Moenkhaus, Ph. D.

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

Massachusetts Institute of Technology: Robert P. Bigelow, Ph. D.; Erik H. Green, A. M.

College of City of New York: Francig B. Sumner, Ph. D,

Princeton University: Ulric Dahlgren, Ph. D.; C. F. Silvester.

Syracuse University: Charles W. Hargitt, Ph. D.

Yule University: W. G. Van Name, Ph. D.

Miscellaneous: John Barlow, A. M., Fairmont College, Wichita, Kans.; E. W. Barnes,
Tabor College, Iowa; W. B. Bell, University of Iowa; W. A. Denny, A. M.,
Anderson (Ind.) High School; OttoFolin, Ph. D., McLean Hospital, Waverly,
Mass.; Henry R. Linville, Ph. D., De Witt Clinton High School, New York
City; Porter E. Sargent, A. M., Browne & Nichols School, Cambridge, Mass.

Beavrorr, Norri CaroriNa (H. V., WiLsoN, DIRECTOR).

The Fish Commission laboratory at this place was in operation at
the beginning of the fiscal year and remained open until September 25,
the same temporary quarters being occupied as in previous years.
Prof. 11. V. Wilson, of the University of North Carolina, continued in
charge. A dwelling-house near the laboratory was rented for a dor-
mitory and mess-house. The launch Petrel was attached to the station
during the scason and was in constant use. About 20 persons availed
themselves of the privilege of working at the laboratory; these, with
the institutions with which they were connected, were as follows:

Jolms Hopkins University: Prof. W. K. Brooks, Dr. Caswell Grave, Messrs. R. P.
Cowles, D. H. Tennent, O. C. Glasger, R. E. Coker, and J. A. E. Eyster.

Columbic University: Prof. E. B, Wilson, Messrs. H. B. and J. C. Torrey.

University of North Carolina: Prof. H. V. Wilson and Mr. C. A. Shore.

University of Missouri: Prof. George Lefevre and Dr. W, C. Curtis.

Washington and Jeflerson College: Prof. Edwin Linton and Mr. C. W. Stone.

University of Alabama: Dr. J. Y. Graham.

Bryn Mawr College: Prof. T. H. Morgan.

Dartmouth College: Dr. J. H. Gerould.

Professor Brooks studied the eggs of the oyster and preserved
material for further work on the same. Prof. E. B. Wilson was
engaged in experimental studies of the living eggs of the sea-urchin,
Toxopneustes, and Professor Morgan worked on the eggs and larve of
the same specics in connection with his researches on regeneration.
Professor Linton began a systematic examination of the food-fishes of
the Beaufort region with refercnce to their parasites. Professor
Graham studied a trematode worm which is parasitic in the oyster.

Dr. Grave, assisted by Mr. Glaser, continued the work on the biol-
ogy of the North Carolina oyster and conducted experiments with a
view to develop a method by which oyster-farming may be success-
fully carried on in the North Carolina sounds, where, on account of
the peculiarity of the bottom in many places, the ordinary methods of
planting are inapplicable.
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Mr. Coker investigated a barnacle (Dickdlaspis) parasitic on the
gills of the common edible crab. From a report submitted by Mr,
Coker it appears that this parasite affects over 50 per cent of the male
crabs and about 90 per cent of the females; that it is not found in
young crabs, being thrown off by the frequent molting; that crabs
whose gills are heavily burdened with the parasite have less vitality,
are sluggish in their movements, and arve the first to die in captivity.
While the usual number of barnacles found in one crab is from 2 or 3
to 8 or 10, in some the gills are filled to overflowing and may contain
500 to 1,000 of the parasites.

The new laboratory buildings on Pivers Island were nearly com-
pleted by the end of the year, and on May 26 it was practicable to
throw the laboratory proper open to investigators. Prof. H. V. Wil-
son, the director, having gone abroad, Dr. Caswell Grave, of Johns
Hopkins University, was appointed to the position. The operations
of the laboratory during the last few weeks of the fiscal year 1902 will
be referred to in the report for the next year.

WORK IN FISH PATHOLOGY.

The occurrence of serious disease among fishes at the hatcheries of
the Commission and clsewhere has required the almost constant atten-
tion of Mr. M. C. Marsh, the assistant assigned to this subjeet, and
has shown the wisdom of making special provision for the study of
this increasingly important branch.

A part of the summer and fall was spent by Mr. Marsh at the Novth-
ville (Michigan) station of the Commission in considering the discase
affecting the brook trout. A bacterial organism was isolated from
the dying fish and the disease was reproduced in healthy trout by
inoculation. On the recommendation of this division, two ponds were
construeted entirely of eoncrete and cement for the purpose of exclud-
ing disease-producing bacteria, and the ponds were stocked with
healthy trout from the Au Sable River and from a private trout furm
at Osceola, Wis. Mr. Marsh visited this farm to inspeet the fry and
yearling fish prior to securing a supply for Northville. The large
spring pond constituting the main water supply was drawn down,
cleaned, and thoroughly disinfected with chlorinated lime. Patholog-
ical material and cultures were brought to the Washington laboratory,
and a study of the the offending organism was taken up. This germ
can not Dbe identified with any hitherto-known species, and « full
description of its form and behavior is substantially completed.

At the meeting of the American Fisheries Society, held at Milwau-
kee, Wis., in July, Mr. Marsh brought the brook-trout disease to the
attention of the assembled fish-culturists.

An investigation of the mortality among brook trout at the Paris
station of the Michigan Fish Commission disclosed the saume disease
as at Northville, but in & milder form. My, Marsh visited by request
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the hatchery of the Pere Marquette Club at Wingleton, Mich., where
brook trout were found to be slowly dying of the Northville disease, and
some suggestions for the amelioration of the conditions were made.

The existence of fungous disease among fishes in the Government
aquaria at the Pan-American Exposition, as noted in the report for
last year, continued during the summer and required attention. Ex-
periments with potassium permanganate and formalin confirmed the
previously expressed opinion that they had no advantages over com-
mon salt as a remedy for this troublesome discase.

In March a visit of about one week was made to the Charleston
Itxposition to look into some cases of mortality among aquarium fishes.
No serious losses were occurring, and some previous trouble was
probably due to polluted water from the lagoon from which the water
supply was drawn. The brook trout were slowly dying and these
were infected with the Northville organism, which makes an interest-
ing addition to the recorded distribution of this species. Local fishes
taken for the ecxposition were not in the best condition and this
accounts partly for the aquarium losses. Both salt and fresh water
supplies were rather peculiar and not of the best for aquarium pur-
poses, the river water being subject to contamination from phosphate
works and the fresh artesian water containing considerable soda, like
all of the artesian water of the region.

MISCELLANEOUS LABORATORY WORK, REPORTS, ETC.
FISHES FROM THE PHILIPPINE ISLANDS.

The Commission received through the Surgeon-General of the Army
specimens of fishes and fish cakes from medical ofticers in the Philip-
pine Islands. The fish were from Lake Bubi, in southern Luzon, and
represented five or six specics, several of which were previously
unknown. The most interesting and important of these was an exceed-
ingly diminutive form, caught in large numbers by the natives and
used for food. In forwarding specimens of these fish, Dr. George A.
Zeller wrote as follows from the military hospital at Buhi:

I inclose herewith samples of a strange article of diet greatly relished by the
Bicols, among whom I have been stationed for the past eighteen months, Rice and
fish are the staple articles of diet for most Filipinos and in the provinces of the
Camarines there is little variation from these two. TFishes of every size and many
varieties are prepared in every conceivable form, but the samples inclosed are
unique in that they are found here and nowhere else. * * ¥ Many varieties of
fish abound in the lake, hut by far the most numerous are these minute specimens,
They are called in the native Bicol tongue sinarapan, and when dried in the sun on a
leaf are called badi. They are caught by a large sheet of close web, which is dipped
under wherever a school congregates. They are put into tightly woven baskets
from which the water soon drains, leaving a compact mass of fish, They are not
minnows or immature fish. The natives buy them cagerly; and when the little fleet
of fishermen return from their morning’s quest and place their baskets upon the
ground on the market place, they are instantly surrounded by a crowd of waiting
children, who, armed with every sort of dish, are anxious to take home the family
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meal. They bring three or four potatoes, tubers, a handful or two of rice, or a few
copper pennies, and in exchange receive about a pint of fish. In the kitchen the fish
are made up with peppers or other spiced herbs, and they do not taste bad. The
soldiers have become quite fond of this food, and liberally patronize the little native
restaurants where it is served.

This fish proved to be of an undescribed genus and species, and its
diagnostic features were given in an article in Science (January 3,
1902), where the name Mistichthys luzonenses was applied to it. 'The
maximum length of the speciesis only 0.6 inch and the average slightly
over 0.5 inch. It is the smallest known fish and probably the smallest
known vertcbrate.

Through the courtesy of the Surgeon-General of the Army, the
Commission was cnabled to place three collecting outfits in the hands
of medical officers located in various parts of the archipelago, and it is
expected that additional specimens of interest will thus be obtained.

SHAD OF THE OHIO RIVER.

Prof. B. W. Evermann concluded his study of the shad of the Ohio
River, referred to in the annual report for 1898, and submitted a paper
thercon which was published in May, 1902. Publication of this article
was delayed in the hope that opportunity might be afforded for obtain-
ing further information on this fish, especially its migration from the
Gulf of Mexico up the Mississippi and its tributarics.

This shad préves to be an indigenous specics, and is not, as some
have supposed, the transplanted shad from the Atlantic coast. It has
appropriately been named Alosa ohiensis. 1t is an excellent food-fish,
probably not inferior to the common shad, but is not highly regarded
by the people of the Mississippi basin, the price received by fishermen
being only 2 cents & pound. Its abundance and distribution are not
yet known, and the annual eatch is quite small and localized.

FISHERIES OF THE GREAT LAKES, ST. LAWRENCE RIVER, AND LAKE CHAMPLAIN.

The extensive collections of fishes from these waters obtained hy the
Commission during a scries of years have been reported on by Prof.
Barton W. Evermann and Dr. W. C. Kendall, in four annotated
lists published in March and April, 1902. The number of species and
subspecies known from the Great Lakes and their tributary waters
is 152, of which 27 are peculiar to Great Lakes basin.  From Lake
Ontario 73 specics are recorded, and from the St. Lawrence River 71.
The fish fauna of Lake Champlain includes 54 species.

SILVERSIDES OF THE EAST COAST.

The silversides are among the most abundant of the small fishes
inhabiting the salt, brackish, and fresh waters of the Eastern and
Southern States. Their maximum length is but little over 6 inches,
and most of them are hardly half so large; they are, therefore, only
sparingly eaten by man, but they constituto one of the most important
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foods for many of the best food-fishes of the coast. Extensive col-
lections of the Fish Commission, supplemented by material in the
National Museum, were studied by Dr. W. C. Kendall, and a reporte®
thereon was issued in April, 1902. In this paper the abundance,
uses, habits, food, ete., of the silversides are considered, and a detailed
description, with figure, of cach species is given.

FISHES OF MEXICO.

Recent collections of fishes from various parts of Mexico, obtained
by the Division of Biological Survey of the U. S. Department of
Agriculture, have been referred to this Connnission for identification,
and.have been reported on by Messrs. B. W. Evermann and E. L.
Goldshorough in a paper issued May 3, 1902. Thesc collections, sup-
plemented by several smaller ones from various sources, comprised 56
species, of which 5 were previously undeseribed.

FISHES OF LABRADOR.

At the request of Prof. Leslic A. Lee, of Bowdoin College, Maine,
Dr. W. C. Kendall identified and reported on a small collection of
fishes obtained on the Labrador expedition of that college in 1901.
The report will form one of a series of articles on the natural his-
tory collections of that expedition. DProfessor Lee donated to the
Commission specimens of all the desivable duplicates.

aNotes on the Silversides of the genus Menidia of the Jast Coast of the United States, with descrip-
tions of two new subspecies.



REPORT OF THE DIVISION OF STATISTICS AND METHODS
OF THE FISHERIES.

By C. H. TowxNsixND, Assistant in Charge.
» i

The commerecial fisheries of the United States employ about 200,000
persons, the amount of capital invested is $60,000,000, and the annual
value of the products to the fishermen is approximately $50,000,000.
The different regions in which fisheries exist are the New England,
Middle Atlantic, and South Atlantic States on the Atlantic coast, the
Gulf States on the Gulf of Mexico, the Pucific coast States, Alaska,
the Great Lakes, and the various rivers and minor lukes.

At the commencement of the present fiscal year the statistical agents
of this division were in the field engaged in investigations of the lob-
ster, sturgeon, menhaden, and salmon fisherics of the Atlantic coast.
A thorough canvass was made of the entire lobster fishery, Mr. W, A,
Wilcox canvassing Massachusetts; Mr. T. M. Cogswell, Massachusctts
and New Hampshire; Mr. E. S. King, Rhode Island; Mr. C. . Ste-
venson, New York; Mr. W. A. Roborts, Connecticut and a portion of
Rhode Island; Mr. John B. Wilson, New Jersey and Delaware; Mr.
G. H. H. Moore, Maine. Mr. C. G. Atkins, superintendent of the Fish
Commission station at Craig Brook, Maine, made a canvass of the
salmon fishery of the Penobscot River. Mr. J. N. Cobb, who during
the summer had been detailed to assist in an investigation of the fish-
eries of the Hawaiian Islands, was for a short time engaged in making
inquiries respecting certain fisheries centered in New York City. In
the autumn Mr. C. H. Stevenson made inquiries in Connecticut and
Massachusetts respecting the preservation of fishery products. Mr.
E. A. Tulian, superintendent of the Fish Commission station at Lead-
ville, Colo., made a canvass of the fisheries of Utah and Colorado.

A canvass of the fisheries of the Middle Atlantic States was then
begun, Mr. W. A. Wilcox taking up the work in Virginia and Mr. J. B.
Wilson in New Jersey. Mr. Roberts was assigned to the canvass of
Maryland and was assisted for a time by Mr. Wilson, who later took
up the work in New Jersey. Mr. Cobb was assigned to New York
and Mr. Stevenson to portions of Virginia and Maryland. Mr.
Thomas B. Gould was temporarily employed in canvassing the fish-
eries of Pennsylvania and New Jersey on the Delaware River. At
the close of the fiscal year the investigations of the fisherics of the

Middle Atlantic States were still in progress.
143
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Mr. Townsend, assistant in charge, after representing the Commis-
sion at a meeting of the American Fisheries Society at Milwaukee,
Wis., in July, made a reconnaissance of the fisheries of the Great
Lakes west of Lake Ontario. In June he accompanied the Assistant
Secretary of State to The Hague in connection with the arbitration
of American whaling and sealing claims against Russia.

Capt. S. J. Martin and Mr. F. F. Dimick, statistical agents of the
division located at Boston and Gloucester, Mass., have continued to
submit their monthly reports on the quantity and value of certain
fishery products landed at those ports by American vessels.

Mr. A. B. Alexander, of the steamer Aébatross, was employed for a
short time in making inquiries relative to the increase, among commer-
¢ial fishermen, of hook-and-line fishing for salmon at Monterey, Cal.,
and elsewhere on the Pacific coast.

The following bulletins, issued as single sheets, containing advance
statistics in condensed form, were widely distributed during the ycar:

114. Lobster fishery of the United States, 1900.

117. Statement of the quantity and value of certain fishery products landed at
Boston and Gloucester, Mass., by American fishing vessels during the year 1901.

Other bulletins, showing the quantity and value of fishery products
landed at Boston and Gloucester, have been issued monthly as usual.

The publications appearing during the year which were prepared in
this division were:

Records and bibliography of the steamship Albatross, by C. H. Townsend.

Statistics of the fisheries of the Great Lakes.
Notes on the fisheries of the Pacific coast, by W. A. Wilcox (in press).

BOSTON AND GLOUCESTER.

The local agents of the Commission at Boston and Gloucester have
continued to make monthly reports on the great fisheries centering
there. The total quantity of products landed by American vessels
during the year 1901 was 151,165,191 pounds, worth $4,245,951.
These figures as compared with those for the previous year are some-
what smaller, there being a decrease of 11,053,730 pounds and a
deerease in value of $139,151.  The total number of fares landed was
6,964, a decreasc of 549 as compared with the year 1900.

The fish landed at Gloucester amounted to 92,173,060 pounds, valued
at $2,674,551, a moderate decreaso in both quantity and value from
the previous year. The decrease is shown in the quantity of fresh fish
landed, the amount of fish salted being somewhat larger. The fares
landed at Gloucester numbered 3,561, of which 2,809 were from
grounds off the New England coast and 662 from the Eastern Banks.
The total of fish from grounds off the New England coast was 84,835,456
pounds, worth $1,050,211. The quantity from the Eastern Banks was
much larger, amounting to 57,337,604 pounds, worth $1,624,340.
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At Boston the decrease amounted to 7,828,781 pounds and $27,106
in value. The fares landed at Boston were 3,403, 170 being from the
Eastern Banks and 3,233 from grounds off the New England coast.
At this port the greater quantity of the fish was derived from grounds
off the New England coast. The total quantity of products landed at
Boston was 58,992,131 pounds, worth $1,571,400, the fresh fish amount-
ing to 56,855,111 pounds, the salt fish being only 2,137,020 pounds.
1t should bc noted that at Gloucester the quantity of salt fish is greatly
in excess of that landed in a fresh condition.

Summary, by fishing-grounds, of certain fishery products landed at Gloucester, Mass., in
1901 by American fishing vessels.

No. Cod, fresh. Cod, salted. i Cusk, fresh, Cusk, salted.

Fishing-grounds. of n |
trips. Lbs. l Value. Lbs. Value.

Lbs. | Value.| Lbs. Value.

LEastof 66° W. longitude:

La Have Bank........ 132 | 8,740,485 (875,619 798,450 (827,814 | 198,130 ; §2,979

"Western Bank........ 187 9, 173. 636 112, 77 185,690 | 36, 600
Quereau Bank........ 142 | 2,104,738 | 39, 834 152, 664

Grand Bank.......... 73 36, 620 855 385, 245

St. Peters Bank....... -2 P 315
Bacalieu Bank ....._. 22 25,000 500 1,801

Off Newfoundland ...| 88 12,185 274 8,426

Cape North....... . } 41,230 993 |. e

Cape Shore... 15 89,000 | 2,211 |.

Total cocovvennn... 662 |15, 221,894 |293,063 |23, 831,468 (761, 955 | 3-’)8,730| 5,361 | b, 000 17

Westof 66°W. longltudu | |
Browns Bank..... 25 298,010 | 6,424 930,830 | 7,743 ! 118,491 | 1,962 | 10, 000 @5l
298 | 1,208,656 | 24,856 | 5,502, 683 ’00, 203 27,210 ¢ H60 | 18,000 456
13 512,().30 9,054 26, 710 I 1,025 | 249,960 . 3,783 | 18,980 495
104 8, 250 130 |. 3, 45 .-

Georges Bank
Caghes Bank .
Jefireys Ledge
Ipswich Bay
South Chann
Nantucket Shoa)
Off Chatham .
Bay of Fundy

1
2 e
129 148,130
Block Island L e
Shore, gener: 2,220 | 1,253,079

Total ............. 2,899 | 3,858,180 | 87,001 | 5,851,833 (212,019 | 679,888 | 9,061 | 46,980 | 1,202
Grand total....... 3,661 19,080,074 (380,154 (29,702,801 (973,974 | 938,618 | 14,422 | 51,080 [ 1,377

Pollock, fresh. Pollock,snltcd.iI Halibut, fresh, Ialibut, salted.,
Fishing-grounds. - =

Lbs. Vuluo. Lbs. ! Valuce. Lbs. Yalue, Lbs. Value,

East of 66° W, longitude:
La Have Bank........ : $578 | 20, 000 8250 144,110 811 b2 PR (R
Western Bank 428 | 2,622 b 67,462 5,110 960 £58
Quercau Bank 97 |.. 1,332,971 1‘) 337 4, 660 368
Grand Bank .. . 368, 633 JO 052 1,650 90
St. Peters Bank . 47, K59 4,7!)6 ..................
Bacalieu Bank.... 867, 042 25,490 | 447,970 | 40,128
Off Newfoundland.... 1,034, 527 67,043 7,350 398
Total.............. 160, 614 1,103 | 22,622 ' 289 | 8,362,304 | 259,022 [ 462,690 | 41,051

West of 66° W, longltude:

Browns Bank ......... 23,120 290 -I 000 240

52,000

Gearges Bank.
Cashes Bank .

Jeffroys Lcdgc
South Channel
Off Chatham
Bay of Fundy
Block Island 20, 000 100 [ceeeenedivinniidecnaanacdon
8hore, general 3,855,206 | 25,005 |......

Total....o......... 4,990,626 | 87,511 | 75,120
5,161,140 | 88,614 | 97,742 | 1,247 | 3,013,456 | 286,033 | 462,500 | 41,061

26,076

281,161 27, R PR

Grand total ..

17 €. 1902—10
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Haddock, fresh. IInddock salted.| ~ Hake, fresh. ane, salted.
Fishing-grounds. e ST e -
Lbs. Value. qu anue. Lbs. Value. Lbs. anu(.
East of 66° W. longitude:

La Have Bank ........ 1,328,271 823,967 ....ooooevennn.. 1,114,410 | $11,216 10, 000 8225

Western Bank . 767,816 | 10,719 | 18,690 $370 129, 455 DI Y 4 P P

Quereau Bank . 75,870 Lt % 2 DO S , 459 1,560 39

Cape North . ......oo feomamiiioiad]oaandoiaiiaiioeaann, 2,000 2.3 PN RN

CapeShore............ 81,280 | 1,908 |..ceeeiifeennnn.. 51,180 (135 O (R F
Total.............. 2,252,237 | 37,632 | 18,690 870 | 1,334,045 13,682 11, 560 204

West of 66°W. longitude:

BrownsBank......... 149,160 | 3,201 3,000 7% 196,113 fit2t 8,000 181

Georges Bank 1,268,954 20, 545 16, 160 220 21,210 .*)5() 19,200 118

Cashes Bank. 82,685 806G, 5H6 9,043 '&9 460 493

Jeffreys Ledge . 85, 000 5

South Channel. 256,108

Bay of Fundy.. 578, 000

Block Island........ .| ..o fiaaiinl] 81200 162 |..........

Shore, general ........ 810,675 | 6,787 |ceeeeniiifenannnn. 386, 035
Total.............. 1,946,654 | 33,557 | 27,280 457 | 2,329, 052 26,437 | 136,920 2,006
Grand total .. ..... 4,198,891 | 71,089 | 45,970 827 ] 3,663,097 | 40,119 | 148,480 | 2,270

Mackerel, fresh.| Mackerel, salted, | Other fish, fresh. | Other fish, mllcd
Fishing-grounds, -
Lbs. [ Value. Lbs. | Value. Lbs, | Value. Lbs. Value.
East of 66° W, longitude:

Bacalien Bank 250 1 5 2 R

Off Newfoundland . ...i.ooooiioeeiaeadon i, 1,308, 800 . 51,330 , 561, 400 |8138, 609

CapeShore............ 405, 400 ; b2 U811} I DO [
Total..coeiiiiii]eeivannefoeennnn 405,400 : 20,601 | 1,309,050 | 51,363 | 8,561,400 | 138, 509

West of 66° W. longitude: .

Georges Bank.... 95, 516 17,610 I 1,514 229

Jeffreys Ledge ..o foeeiieifinnnieni]onnnniiieai]eieiaaat. 10,).10

Ipswich Bay .......... oo oenin]ieneneaneliaiiaoll 167,040

Off Chatham. f 24, 817 260

Bay of Fundy 2,504,600 | 155,306 522

Bloek Istand... G, 700 [...o.......

Shore, general ;6,435,400 | 260,395 413,710 | 6,523 | 2,005,240 | 23,983
Total...o.......... :9‘.)0, 440 | 41,474 10,975,200 ; 636,764 609,412 | 10,051 | 2,137,320 | 24,612
Grand total ....._. |990, 410 { 41,474 ]1,.!‘40 600 | O 557,365 | 1,918,462 | 61,414 | 10,698,720 | 163,121

Total, fresh. | Total, salted. ! Grand total,
Fishing-grounds, - 1
Lbs. Value. Lbs Value, Lbs. Value,
East of 66° W. longitude:

Lo Have Bank............... 6,613,670 | 6128, 584 828, 460 $28,280 1 7,442,020 8166, 873

Western Bank . .| 10,230,789 190,978 | 5,523,619 186, 157 | 16, 754, 408 377,136

Quercan Bank . 3,574,209 | 160,791 4, 868,126 153,246 | 8,442,335 314,037

Grand Bank ..... . 404, 253 30,907 | 12,400, 943 685, 344 12,811,196 416, 251

st. Peters Bank .. . 47,559 4, 766 9,730 315 57,289 5,071

RBacalicu Bank..... . 392,292 29,032 495, 970 41,929 | 388, 262 70, 961

Off Newfoundland........... 2,359,512 1 108,647 | 8,800,492 117, 333 | 11,156, 004 255, Y80

Cape North ........ 43, 230 1,006 |oeeeeai i 43,230 1,016

Cape SHore «oveeeeeeeiaoan... 337,460 6,415 405, 400 20, 601 742, 860 27,016
Total. ... oLl 23, 998, 874 661,126 | 33,338,730 i 963,214 . 57,337,604 1,624,340

West of 66° W, longitude: " : i

Browns Bank ................ 765,777 14,371 274, 950 8,040 1,040,727 22,9011

Georges Bank .. .. 2,&,2 439 | 76,870 | 7,232,823 297,830 | 10, 084, 762 374, 200

Cashes Bank..... 1,658, 331 94, 281 85,160 2,013 | 1,743,48] 26, 294

Jeffreys Ledge ..... 1,557, 310 ceel| 1,657,310 13,444

Ipswich Bay ....... 199, 828 199 828 2,515

South Channel..... $12.720 812,720 12,543

Nantucket Shoals. . 38, 000 38,000 1,469

O Chatham....... 216, 260 613, 260 28, 599

Bay of Fundy.. UR2, 227 3,526,827 171,737

Block Island. 20, 000 d 900 138,790 4,

Shore, general ..... 6,482, 411 107,287 | 8, 097,310 285 212 | 15,079, 751 392, 499
Total...ooooiviiiiiii, 15,585,303 | 272,193 | 19,260,153 778,016 | 31,835, 456 1,050,211
Grand total ..... ........ 39,581,177 | 938,319 | 52,588,883 | 1,741,232 | 92,173,060 2,674, 651
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Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass., in 1901,
by American fishing vessels.

No of Cod, fresh. Cod, salted. Cusk, fresh. Haddock, fresh.
Fishing-grounds. Atr(} g
ps. Lbs. Value.| Lbs. {Value., . Lbs. [Value.,| Lbs. Value.
East of 66° W, longitude:
La Have Bank........ 42 6069, 600 818, 985 909,300 | 21,172
Western Bank........ 38 770,000 | 19,978 |. X , 705
Quereau Bank........ 13 266,000 | 6,280 |..
QGreen Bank ...... .. | N P PR ..
Grand Bank.......... 12 9,000 195
Oft Newfoundland... 20 |oeeveennnnifonennns G
Cape Shore........... 44 622,500 | 15,430
Total ............. 170 | 2,237,000 | b5, 868 13,334 | 1,772,300 | 44,715
West of 66° W. longitudc:
Browns Bank ........ 61 |- 927,200 | 25,053 1.......fceunnnn 137,000 | 2,128 | 1,222,000 , 25,148
Georges Bank ........| 263 5 68,000 | 1,057 | 4,631,500 ; 101,160
Cashes Bank...... .. 51 3,201 844,200 9,234
Clark Bank........... 11 1 169, 000 3,985
Fx)zipenles Bank...... 9 220 46, 000 1
dle Bank......... 219 190 | 1,117,600 | 33,071
Jeﬂreys Ledge........ 233 970 | 1,092,900 | 34,003
South Channel ....... 450 1,166 | 8,097,800 | 188,125
Nantucket 8hoals ....] 102 1,429 94, 800 38,828
Off Highland Light... 65 | 197.900 [ 5,522 {......eeiieii]iiiis coiidiiienen 619,000 | 14,8M
Off Chatham ......... 84 328 800 | 9,168 |...ooiifeennnnn 8, 000 110 © 839,000 | 22,309
Shore, general. . 4, 245 450 124,886 ... ... fecennss 209,900 | 3,573 ' 4, 685 350 | 136,088
Total c..oco....... 3,233 {14,655,450 [409,626 |.......[c.c.ou.s 885, 800 14,213 122,959,050 | H73, 520
Grand total....... 3,403 (16,892,450 (465,494 (16,000 420 (1,090,300 {17,547 i2»l,731,360 618,235
Hake, fresh. Pollock, fresh. Halibut, fresh.
Fishing-grounds.
Lbs. Value. Lbs. Value. Lbs. Value.
East of 66° W. longitude:
Ia Have Bank ... 76, 000 8946 29, 000 390 9,300 $1,088
Western Bank 101, 000 1,628 28, 000 374 807, 800 24,699
Quercau Bank 285 207, 000 17,200
@Green Bank... 20, 000 2 000
Grand Bank ...... . 368, 000 28,370
Off Newfoundland.. .. 393, 000 27,600
CapeShoroe cocvevvveneennnna.... 81,700 2, 640
TOta e eneemaeeeraeeneannnns 5 5 1,336,800 | 103,497
West of 66° W, longitude:
BrownsBank..........ooiiat 67,700 1,189 26, 500 3565 11,350 1,109
Georges Bank.................... 216, 000 2,563 69, 200 1,124 32,800 3,831
Cashes Bank...........c.ooooo.t. 546, 100 8, 829 65,5 807 3,600 612
C]nrk Bank ...l I 799,000 | 1,435 18,000 175 2,900 447
enies Bank.............. ... : 94, 000 1, 600 2,000 20 400 60
{H:ile Bank .....eiiiiiiiinnn... 540, 400 G, 757 107,200 1,442 |oooeniiiooeiiiilL
Jeﬁreys Ledge oo neviiinnannnnnn 721, 400 12,062 367, 900 4,202 2, 600 374
South Channel................... 2,430, 300 89,218 350, 200 5, 509 23,100 3,110
Nantucket Shoals............oes 7,000 120 97, 300 1,306 3,000 840
Off Highland nght. 107, 000 1,408 49.100 547 200 20
Off Chatham........ . 195, 800 3,037 134, 800 2,682 300 36
Shore, general .....coovveeana.n. 2,177,650 35 392 811,100 10,301 4, 666 583
Totnl. .oooiniininniniinaiannns 7,202,850 | 113,630 | 2,098,800 28,370 84,916 10,472
Grand total ........ ..., 7,457,850 | 117,827 | 2,193,800 20,682 | 1,421,716 113, 969

Mackerel, fresh, | Mackerel, salted. | Other fish, fresh. | Other ﬂsh.sn.lte?.

Fishing-grounds. -
Lbs, Value. Lbs. Value. Lbs, Value. Lbs. Value.

East of 66° W. longitude:

Off Newfoundland.....[cceceveeces]ovenreni]omianaiiec]ivnnenns 410,000 (812,300 | 1,468,200 | $23,005
West of 66° W, long,itudc
Georges Bank..... 208,250 (811, 285 337,000 | 33,618
Middle Bank . 64,450 | 4,43 1,400 140
Jeffreys Ledge .. .. 4,400 6508
South Channel.... . 16,260 | 1,800 8,700 778
Nantucket 8hoals. ..... 2, 000 4,000 460
Shore, general......... 1,501,405 | 69,968 509,790 | 23,431

Totaleeeueenrnnen... 1,792,855 | 87,073 | 632,820
Grand total ........ 1,792,855 | 87,073 | (»3'2,8.’0 | 27,188 | 1,276,290 | 71,135 | 1,488,200 | 23,330

865,290 | 68,835
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Fishing products landed at Boston, Mass., in 1907—Continued.

Fishing-grounds.

East of 66° W. longitude:
La Have Bank
Western Bank ..
Quercau Bank ..
Green Bank.
Grand Bank
Off Newfoundland
Cape Shore

West of 66° W, longitude:
Browns Bank
Georges Bank
Cashes Bank....
Clark Bank
Fi&pcnic.ﬂ Iank.
Middle Bank
Jeffreys Ledge
South Channel
Nautucket Shoals.....
Off Highlanda Light . ..
Off Chatham
Shore, general

I Total, fresh. ’I‘ouﬁ, salted. | Grand total.
| Lbs. Value. Lbs. Value. Lbs. Value.
...| 1,684,600 £€39,030 $39, 030
1,372, 800 50,289 |. 50, 289
494, 000 23,765 |. 23,765
20, 000 2,000 |. 2, 000
377,000 28, 565 28, H65
808, 000 39, 900 2,282,200 63,025
1,554,700 41,174 1,564,700 41,474
... 6,311,300 i 224,723 | 1,484,200 | 23,425 7,795,300 248,148
2,391,750 5, 052 2,391, 760 54,982
7,922,350 219,576 , 049, 5 226, 983
1, 630, 60O 34,512 1, 630, GO0 34,612
4006, 900 9,152 406, 9,152
200, 400 4, 860 200, 400 4, 860
2,235,250 66, 638 2,235, 260 56, 638
2,763,100 68, 783 2,763,1 68, 783
13,525,150 338,517 14, 526, 150 338, 557
1, 943, 800 44, 864 1, 943, 800 44, 864
73, 200 22,391 873, 200 22,391
1, 706, 200 37,242 1,506, 200 37,242
... 14,145,311 404, 222 624,620 © 20,066 | 14, 669,931 424,288
...| 50,544,011 1,205,739 , (52, 820 | 27,513 51,196, 831 | ],323,2'52
...| 66,855,111 1, 520, 462 ’ 2,137,020 | 50,938 . 58,992,131 | 1,671,400
i

Statement, by months, of quantities and values of cerlain fishery products landed at Boston
and Gloucester, Mass., by American fishing vessels during the year 1901.

| No. Cod, fresh, Cod, salted. Cusk, fresh, Cusk, sulted.
Months, of |- - s -_
trips. Lbs. Value. Lbs. Vulue. Lbs.  [Value Lbs |Value.
January ce.eooooaaa... 237 088, 800 , 170
February 283 917,100 | 37,396
March ... 842 | 1,738,800 (49,275
April . 308 | 1,007,200 | 34,416 |..
May .. 28 | 1,661,200 | 31,746
June.. 206 | 1,632,400 | 39,937
July coeeciiiin 246 | 1,257,600 | 32,734
August ooieniille 274 1 1,504,400 | 42,418
September. 265 | 1,608,000 | 46,262
Qctober............... 857 | 1,643,100 | 40,497 [.
November............ 313 | 1,3K7,700 | 35,108
December ............ 281 | 1,646,150 | 47,546 124, 500
Total lJanded at Bos-
ton ...l , 403 |16, 892,450 465, 194 16,000 420 '1,090,300 {17,547 Lo | ... ...
443,971 | 11,622 622, 465 21,731 29,475
319,449 | 12,025 55, 480 2,026 12,460
2,332,102 | 60,053 233, h3Y 8,019 3,
1,698,776 | 33,739 279, 300 9,621 17,740
1,819,231 | 38,087 915,342 34,231 1 298,269
2,250, 147 | 41,462 | 2,308, 714 80, 5 355,730
2,367,707 | 43,011 | 6,792,307 | 182,311 | 150,610
2,075,340 | 38,957 | 4,769,911 | 165,112 8, 000
1,803,920 | 83,637 | 3,899,928 | 120,423 5,000
1,903, 666 | 84,2 4,019,358 | 125,468 9,364
008,005 | 18,306 | 6,716,343 | 178,217 44,010
1,127,770 | 24,417 | 1,041,114 37,231 4,4
Total landed at
Gloucester........ 3,661 |19, 080,074 380,154 20,702,801 | 973,974 | 93R,618 |14,422 | 51,980 | 1,877
Grand total....... ..16,964 135,972,524 1845, G18 |29,718,801 | 974,394 2,028,918 |31,969 | 61,980 | 1,877
Landed at Boston in
1900...0ccieieunnnne. 3,731 117,717,050 |397,415 131, 000 1,850 | 916,800 13,262 |........ e .....
Landed at Gloucester
in 1900..............1 , 782 |16, 333, 742 1203, 248 |29, 837, 821 722,366 11,101,100 |12,534 (181,000 | 2,348
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Statement, by months, of quantitics and valucs of certuin fishery products landed at Boston
and Gloucester, Mass., by American fishing vessels during the year 1901—Continued.

Haddock, fresh. |Haddock,salted. Hake, fresh. Hake, salted.
Months. —
Lbas. Value. | Lbs. I Value, Lbs. Value.| Lbs. Ianuc.
January........coooiaiaien.. 1,641,900 | 811,315 409, 800 | §8, 219
February 2,621,600 | 78,565 326, 300 | 10,230
March ... 3,802,600 | 81,424 |. 190,500 | B, 566
April .. 1,741,900 | 62,102 |. 60, 000 1,746
May ... 1,620,900 | 384,528 400,900 | 4,418
June ... 1,457,800 | 81,380 341,760 | 3,957
July.... 1,835,900 | 32,046 |.. 277,100 | 5,562
August... 1 1,683,660 | 87,293 |. 390,300 | 8,163
September . 2,749,300 | b8, 650 815,700 | 13, 8%9
October .. 2,307,900 | 69,766 ; 1,826,600 | 19,987
November 1,669,400 | 63,677 ‘ 1,646,400 | 21,231 |-
December.... ..ol | 1,745,500 | H7,481 72,600 | 14,340
Total landed at Boston.. ... 24,731,350 | 618,235 |......... L. 7,457,850 117,827 |........ ...
January......oooooiiieia. I am ,015 1 10,179 46, 360 697 |oeee el
February .. 689,282 | 16,795 16,516 368 | 1,060 | £39
March ..... R 14,975 630 9
April . 8, 700 49, 780
May . 2,300 2 463,413
June 7,20 1,018, 8341
July... 8, 000 138 ¢ 1,083, 665
August,. 13,690 | 220 16, Y30
September . M| 208 .., 216, 480
October ...... 211, 065 5,000 ! 150 279, 220
November . 236,760 | 4,722 ... U 449, 810
December...ooooooiiia. 302,278 . i 71,540
Total landed at (‘y]()uccxtcr.| 4,198, 891 45, 970 l 827 13,663,007 | 40,119 148,480 | 2,270
Grand total ..._........ i').8,930,2~11 089,324 | 45,970 | 827 |11,12U,9~l7 157, 446 |148,480 2,270
Landed at Boston in 1900 .... 28,235 850 | 589,105 '.. 6,917,100 [ 98,119 |
Landed at Gloucester in 1900.i 4,806,662 | 71,452 4,528,456 | 117830 ; 78,000 | 1,008
! )
i! Pollock, fresh, |l’0]10(!k, sn]u‘d.l Halibut, fresh. | Halibut, salted.
Months. | R
! Lbs. Value.| Lbs. [Value| Lbs, Value.| Lbse,  |Value.
g |
JANMUALY . ceeeeeieiiaenannn, | 86, 000 ; 129,000 (811, H0
February . 72,100 83,300 | 6,005
March ... 42,100 74,600 | 5,335 |.
April. 9, 500 112,700 | 7,280
May.. 15, 800 216,300 | 13,957
June. 116, 800 132,900 | 9,430 [...
July 119, 400 198,400 | 16,850 |...
August.. 153, 2 173,200 | 15,043
September 296, 200 39,050 | 3,712
Qctober..... 510, 200 119,766 | 14,476
November .. 326, b0 .. 40,200 | 3,804
Deeember.............ool. 416,000 [ 7,950 69,400 | 5,117
Total landed at Boston ....[ 2,193,800 | 29,683 |. ... ....0....... 1,421,716 |113, 969
January.......coeiiieiiaiann.. 73, 830 378,736 | 34,018
February . . 11,602 324, 608 | 26,699 |.
March . 28,150 315,172 | 23,903
April. . 30, 630 Hb7,395 | 31, 4K
May.. . 99, 074 672,705 | 85, 927
June . | 105,867 244,050 [ 18, 451
July.... . 78, 965 189, 813 | 16,010
August,.. . 6, 410 320,105 | 27,796
September 164,900 203, 586G | 1R, 830
October... .| 2,077,320 167,238 | 16, 281
November .| 2,824,620 235,671 | 22,201 |.
December................... 119, 882 140,476 | 13,879 [..
Total landed at Gloucester. | 5,16, 140 [ 38,614 | 97,742 | 1,247 | 8,643,456 [296,083 | 462,59 | 41,051
Grand total ............ 7,314,940 | 68,206 | 97,742 | 1,247 | 5,005, 171 [100,002 | 462,590 | 41,061
Landed at Boston in 1900....| 1,173,500 | 13,296 |.........|. ceeann 1,588,150 |104, 788 | 180,000 | 9,900
Landed at Gloucester in 1900.| 4,104, 824 | 28, 957 41,070 614 | 5,686,506 (371,616 [1,389, 335 | 78,699
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Statement, by months, of quantities and values of certuin fishery products landed at Boston
and (;loucwter, Muss hy American fishing vessels during the year 1901—Continued.

\luclu,rcl

frwh Mackerel,salted. | Other fish, fresh.a | ! Other fish, salted a

Months,
Lbs.

Value. Lbs. Value. Lbs.

Value, Lbs.

January...............
February
March ...

83, 850

May....

June.

July..

August. ..

Septembe

October .. . et

November. 2 711 , 000 825

Deccember 248 996,000 | 14,550
Total landed at | .

Boston ........ 1,792,355 . 87,073 632,820 | 27,188 | 1,275,290 | 71,135 | 1,488,200 | 23,330
January.......ocoee... | 441,000 | 14,880 [ 1,151,400 17,769
February 306, 000 | 11,050 171,000 2,779
March .-, | : 50 000
April... |
May.... !

June... [
July...... 44,720 893
August ...,
September .
October ... ..
November . R T
December..... ... ...l R B e
Total landed at | | |
Gloucester .... 990,410 | 41,474 [11,380, 600 |.");'7, 365 | 1,918,462 | 61,414 |10, 698,720 ‘ 163, 121
Grand total ..... 2,782,795 | 128, 547 [12,013,420 584,653 | 3,193,752 |132,549 12,186, 920 i 186,451

Ln.ndcd at Boston ih

i
4,019,362 ;

55,544 | 1,404,300 | 68,662 | 3,079,400 123,850

1,457,800 | 22,715

4, 809, 932 i 234,408 (14, 561,200 (769,081 | 2,104,872 , 6:'), 445 | 6,818,000 | 93,056
Total fl'cb]l ’l‘otul sultcd Grand total.
Months. -
Lbs. Value. Lbs. Value. Lbs Value.
JANUATY . ..ot 3,494, 500 896, 372 240, 000 , 260 | 3,734,600 £99, 622
February ...... 4. 164, 600 140, 441 238,200 5,325 | 4,402,800 145, 766
March 6, 036, 200 147,870 | cieveiniiis]iiinnnannns 6, 036, 200 147,375
April 2,975, 800 96,544 1. .. .oieeiii i, 2,975, 800 96, h44
May.. 4,000, 630 89, 688 1,600 61 | 4,002,230 89,7562
June. 4,270, 848 100, 607 341, 000 12,938 | 4,611,848 113, 546
July.. 4, 390, 650 136, 532 164, 420 6,116 { 4,566,070 142, 647
August 4,676,627 149, 437 112,200 6,732 | 4,688,727 166, 169
September b, 770, 550 146, 770 23, 600 1,639 | 5,794,150 148,400
October.......... 7,055,706 - 160,660 |.eeenevnone]iennnnaieann 7,035, 706 160, 660
November 6, 824, 00 121,259 20, 000 326 5,844 500 121,684
December.. ool 4,794, 600 134,877 996, 000 14,650 | 6,790,600 149, 427
Total landed at Boston. . ... 56,855,111 | 1,520,462 [ 2,137,020 50,938 | 68,992,131 | 1,571,400
JAMUATY .o, {1,824, 987 72,507 | 1,778,860 39,500 | 3,698,852 | 112,007
Fcbruary 1,713, 666 67,347 228, 040 4,814 | 1,941,706 72,191
March 4,134,744 102, 342 283, 539 9,019 | 4,418,283 111, 361
April 2, 409, 911 79,462 -283, 650 9,839 | 38,193,561 89, 301
May. oo 3, 496, 007 88,452 , 1,070,422 38, 894 4, b6, 429 127, 346
June.oooiioiiiiiiiii 4, 485, 988 88,805 . 0,892, 654 218,835 | 10, 378,542 302, 640
July..oooiiiiii i, 4,224,751 81,036 | 9,422,627 334,724 | 13,047,378 415, 760
AUBUSt. . ooeii i, 2, 655, 929 77,977 7,189,113 308,648 | 9, 845 042 386, 620
September ..ol 2, 600, 524 63,979 | 6,100,268 242,277 8, 000, 782 306, 266
October ........................ 5,146, 343 85,147 | 5,510,858 182,780 | 10, 657,201 267,927
November ......... .| 4,377,101 70,030 ! 9,190,843 237,618 | 13,567,944 307,518
December...ooooaiillL. 2,014, 226 66,235 © 6,348,114 119, 354 | 8,857,340 176, b8Y
Total landed at Gloucester.| 39,684,177 933,319 | 52,688,883 | 1,741,232 | 92,173,060 2,674, 501
Grand total . _............ 96,439,288 | 2,453,781 | 51,725,903 | 1,792,170 (161,163,191 ; 4,245, 951
Landed at Boston in 1900...... 63,647,812 | 1,495,379 3,173,100 103,127 | 66,820,912 | 1,598, 506
Landed at Gloucester in 1900. .. 43,535,583 | 1,119,490 | 61,862,426 | 1,667,100 | 95,898, 009 | 2,786, 596

aIncludes herring from New l'mmr]lund, 1,718 N)Opnundq frozen, 863,630, and 10,029,600 pounds sulted,

8161,514.
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FISHERIES OF UTAH.

The fisheries of Utal in 1900 employed 505 persons, most of whom
fished in Utah Lake. The capital invested was $52,985; $33,400 of
this amount is credited to Utah County. Seines and hand lines
constituted the principal forms of apparatus in use. The products
amounted to 1,081,863 pounds, valucd at $47,458. By far the greater
part of the catch was derived from Utah Lake, in Utah County.
Weber, Rich, and Garfield counties are next in regard to the quantity
of fish taken. The principal species taken were, carp, 353,885 pounds,
valued at $4,494; trout, 145,798 pounds, $24,678; black bass, 104,800
pounds, $11,105; suckers and mullet, 452,780 pounds, $4,833.

Mr. E. A. Tulian reports that black bass, carp, trout, and bullbeads
have greatly incrcased in Utah County since 1895. The bass, carp,
and bullheads were nearly all taken in Utah Lake and its tributaries.
Bass weighing 7 to 8 pounds are sometimes taken, and are said to be
of excellent quality. The bullheads introduced into the lake four or
five years ago arc increasing and find a ready sale at good prices.
The black bass and carp are also introduced specics.

It appears that an important quantity of fish is taken and sold con-
trary to law, so that the yicld of fish from the waters of Utah is larger
than the present figures show.

Most persons engaged in fishing in these waters carry on the busi-
ness in a desultory manner. Considerable quantities of tish are taken
hy farmers living in the vicinity of Utah Lake, many of them spearing
carp in the winter time for their own use.

Table showing, by countics, the number of persons employed in the fisheries of Utah in 1900.

y Fisher- * Shores- |
Countics. men. | men, | Total.
SV — - | [
Utah L ooiiiiiiiiaaiiiee . 295 | 47 342
Garfield ..... - 21 1 25
Piute.... 1. 4
Sevier... 2 ... 20
salt Lake 12 25 a7
Cache ... Wi 20
Weber ... 17 | 2, 1
Morgan.. .. b S K]
33 T Y T 5 S ‘ o
Total 130 7 Hd

Table showing, by countics, the apparvatus and capital employed in the fisheries of Utah
in 1900.

Utah. | Garticld. Piute. Sevier. Salt Lake.

Designation. e s e s e e o el B
No. | Value.: No. !\'ul\l(-. No. * Vul. | No. l\'nl. No. | Value.

i !

Apparatus: i i
Boats .oooiiiiiiiiiiiiiiies 100 | 2,150 ' 30| 8160 Lt
Hand lines. .. 350 100 | 500 H $25
Seines...... ceen . ! .. 2 100
Spears...... ceee p J P
Shore and a 14, 700
Cash capital . 2,6 P B .. [N PN TR M 1,000
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Table showing apparatus and capital employed in the Utah fisheries in 1900—Continued.

Designation.

Cache,

Weber. Meggan,

Rich. Total.

Value.

Value. | No.

Val.

Val. Value,

Cash capita.

Shore and accessory property

82,480
1,370
1,120

15
200
43,050

4,7

62,985

Tuble showmg, by counties and apparatus, the yield of the fisheries of Ulak for the year 1900.

N Utah, Garficld. Piute. Sevier. Salt Lake.
Apparatus and species. [-—- _— -
Lbs. Value.| Lbs. [Value Lbs. {Value.| Lbs. jValue| Lbs. |Value.
Seines:
Brook trout.. .
Bullheads.. .
carp ......... .
Rainbow trou
Suckers and mullet..
White-fishe ..........
Total.............
Lines:
Black bass........... 92,300 | 9,230 |eeeiiieiferaaia]ioisiea]oveneafoiiaeforaaaat 12,500 | 1,876
Black-spotted trout..|..........|........ 39,500 | 3,950 | 3,500 ( $350 | 2,900 | 8290 ( 10,200 [ 2,05
TOUL «.ovveeen annnns 40,098 | 6,015 [cveeaeecleeaeaniferaaeeefoeciaiennnn i U LS e
White-fisha . ......... 4, [ (U1 [ e R RN O FEUD IR EO
Total............. 136,498 { 15,665 | 39,500 | 3,950 | 3,500 350 | 2,900 290 | 22,700 | 3,925
Spears
(671 y R, 180,000 | 1,875 |.ooooiidii e e
Grand total ..._.. 879,113 | 24,446+ 43,5 4,200 | 3,500 350 | 2,900 200 | 37,100 | 6,518
Cache. Weber. Morgan. Rich. | Total.
Appuaratus and species. . : —
Lbs. anlue Lbs, |anne. Lbs. |Value.| Lbs. Vulue.| Lbs. |Value.
: :
Seines:
Brook trout...... veee 8,000 | §1,500
Bullheads. 10, 060 603
Carp ... .- 5, 000 3,886 | 2,619
Chubs................ 500 1,600 40
Rainbow trout....... 1, 800 900
Suckers and mullet.. 451,280 | 4,810
White-fisha.......... 1,000 100
Totl............. 672,515 | 10,572
Gill nets:
Suckers.............. 1,500 23
Trout ....c..vveevnn... 100 8
Total............. 1,600 31
Lines:
Black bass ........... 11,105
Black-spotted trout.. 16, 256
Trout ........... 6,015
White-fisha ., .. 1, 605
Total............. 257,748 | 34,980
Spears
(65 ¢ < S 150,000 | 1,875
Grand total...... 13,500 | 3,376 | 45,360 | 6,780 | 4,800 | 910 | 62,100 | 5689 [1,081,563 | 17,408

aThe specles called white-fish in this table iy Coregonus williamsoni, commonly known in this
region as mountain herring or Rocky Mountain white-fish.
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CARP.

The wholesale trade in carp in New York City.—During the progress
of the canvass of the fisheries of New York City for the year 1901 Mr,
Cobb made inquiries respecting the trade in German carp. The item
of carp in the fish supply of the city is quite important, amounting to
6,906,950 pounds, valued in New York at $197,451. While small quan-
tities are received incidentally by most dealers, the handling of the
greater part of the supply is done by a few firms only.

Carp in the New York markets are mainly from the Illinois River
and from Lake Erie, the balance coming generally from castern points,
notably East Bay, L. 1., the Delaware River, Havre de Grace, Md.,
and Washington, D. C. Most of the carp are received from April to
September, inclusive, the remainder arriving in the winter months.
Hebrew retail dealers and peddlers dispose of the greater part on the
East Side, some going to Philadelphia and to points in New England.
As the Hudson River contains many earp, it is probable that New York
will in time be supplied with cheap fish from that source.

The following table shows the quantity and value of German carp
bandled in the wholesale markets of New York City during 1901:

Value to | Value to

Seasons. Lbs. ﬂqhnrmen. dealers.
Jan, 1to Mar 1. ..o iiianeiiiiiiiraiiosseesnansacoccsnssccssaaces 864, 950 810, 649 17,748
b5 150 R R 76009 3 N 15 R 539, 500 7,370 11,790
Apr.1btoduneld ..o e 2,040,000 20,040 | 84,000
June 16 to Sept. 1. ...| 1,485,000 29,700 44, 660
Sept. 1o e, 1o ittt 2,032. 600 51,818 71,138
Dec. 1to Jan. 1....... S 405, 000 13,163 18,225
Total fOrthe Year ..o vineiiniiiitiiiiiiaittisennnccrenannns 6, 906, 9650 132,736 197,451

The above values represent the selling price in New York. The
value of this guantity of carp to the fishermen was $132,735, which
does not include freight or express charges.

The carp trade in general.—The carp industry of the lllinois River
has been important for several years, the catch in 1901 amounting to
5,780,200¢ pounds, valued at $173,406. The catch in Lake Erie in
1900 was 4,598,090 pounds. The quuntity marketed in the United
States is, according to the latest statistics available, 17,160,873 pounds,
valued at $407,633. As the figures for some sections of the country
are over three years old, and as the consumption of carp is increasing,
the quantity put on the market annually is probably over 20,000,000
pounds.

Where dealers have worked up regular markets for carp, and
handled them in quantities large enough for profit at the low prices
obtained, hopeful opinions will be heard; where these fish are received
incidentally they can not be handled with profit, and opinions just the
reverse will be expressed 1ega1d1ng their presence in the fish trade.

aReport of the 11linois Fishermen's Association for tho year unding Dt,cunber 31 1901,
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HOOK-AND-LINE FISHING FOR PACIFIC SALMON.

Mr. A. B. Alexander, of the steamer Albatross, has furnished some
interesting notes relative to the taking of Pacific salmon with hook
and line.

Trolling for salmon in Monterey Bay has increased steadily each
year since its beginning, and in 1901 there were taken by this method,
approximately, 190,786 pounds of salmon, or about 10,000 fish in num-
ber, most of which was placed in cold storage and shipped to various
Eastern markets. About 100 boats were engaged in the fishing.

Previous to 1893 few salmon were taken in Monterey Bay by any
kind of appuratus. In that year trolling for them was found to be
very successful and the discovery was quickly taken advantage of by
anglers and commercial fishermen. It was not known that salmon
could be taken with the hook in this bay in paying quantities, the
reason being, doubtless, that the fish do not appear leaping at the sur-
face, as is the custom when entering fresh water. Most of the fishing
is done in the summer time, but a moderate number of fish can also
be taken in Monterey Bay during the winter months.

The fish appear in numbers about the first week in June, when the
sardines are most numerous. The salmon are also found feeding on
smelts and squid. The fish are taken in two ways, by trolling with
the spoon with and without bait, and with the baited hook used at a
considerable depth with a heavy sinker. Previous to the arrival of the
sardines and other species on which the salmon feed the fishing is done
mostly by trolling with the rod and spoon, but as soon as bait is to be
had this method is abandoned for the sinker and hook. As a substi-
tute for bait the baited spoon is sometimes used, but the baited hook
is preferred by the commerecial fishermen.

Sportsmen who visit the bay from San Francisco and elsewhere use
split bamboo rods ranging from 10 to 12 ounces. Both silk and linen
lines are employed, varying in length from 150 to 200 yards. The
spoons vary in size from Nos, 5 to 7. The average hook used in con-
nection with the spoon corresponds in size to the No. 14 cod trawl
hoolc, with a slightly longer shank. Some fishermen use the brazed
treble hook, but it is not a favorite with sportsmen. All the fishing
is carried on from skiffs and small rowboats.

As the numerous commercial fishermen do not often use a spoon,
many more salmon are taken with baited hooks. A common hamboo
pole is used by the fishermen, with a cotton line of 32 thread, from
80 to 100 feet in length. The hook is 5 inches long and shaped like a
halibut hook, with & longer shank. In baiting the hook care is taken
to have the shank entirely covered, leaving the barb and point bare.
The sinker is quite heavy, being about 4 pounds in weight and fast-
cned to the line 25 feet above the hook. When the salmon is hooked
the pole is dropped and the line is hauled in hand over hand, great
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carc heing taken that the fish does not break away. Frequently the
fishing is done without the use of the rod. When the sinker is used
the trolling is done at a depth of at least 20 feet. The usual sailing
speed in trolling is 4 miles an hour, and the average size of the salmon
taken is a little over 20 pounds, although 50-pounders are sometimes
caught. The best fishing is usually to be had during the afternoon,
and 25 fish are considered u good day’s catch for one hook.

Monterey is the most southerly point where salmon are taken, either
commercially or for sport. Very few salmon are taken with the book
in San Francisco Bay and the Sacramento River. In the Eel River
there is good salmon trolling to be had in the fall. The fish are taken
in tide water chiefly by professional fishermen, using from 20 to 30
boats, but many anglers visit these waters for the sport fishing. It
takes the angler an hour on an average to land one of the larger fish.
Similar fishing is done by anglers in a number of the smaller coast
rivers, such as the Russian and Nevarro, the Olema, and about the
head of Tomales Bay. Steelhead salmon are frequently taken in these
waters with artificial flies.

The Indians of Neah Bay, Washington, do considerable trolling for
silver salmon and have been known to take as many as 4,000 fish in a
day. The principal fishing-grounds lic off the mouth of the bay and
in the vicinity of Tatoosh rock off the coast and some 2 or 3 miles
farther south. The catch is usually disposed of at Port Townsend.
The Indinns repair to the grounds early in the morning, remaining
out all day and sometimes after dark if the weather permits. The
spoons cmployed are larger than those used elsewhere on the coast.
The lines are usually of 30 thread and about 150 feet long. Pieces of
salmon and small herring are used for bait. In trolling the canoe is
paddled, except in very light breezes, when the sail is set.

Salmon trolling has long been practiced in Puget Souna, where
sportsmen use the rod and reel.

At Killisnoo, Alaska, the king salmon take the spoon readily, the
fish coming in to feed on the herring which annually visit these waters
in great numbers.  Spoons and lines of the same pattern as those used
at Neah Bay arc employed by the Killisnoo Indians. The same bait is
used and the fish taken are for their own consumption.

When salmon will not readily take a spoon at the surface, a baited
hook towed near the bottom frequently induces themn to bite.

There can be no doubt that there are many other places along the
west coast where salmon could be taken by trolling. They have
recently been taken from vessels 10 or 12 miles off the coast of Wash-
ington, the bait being towed at 30 fathoms where the soundings were
40 fathoms. It now scems probable that a thorough trial by deep
trolling all ulong the west coast will show that the salmon are *“on
soundings” and not far from the coast during most of the time they
spend at sea.
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THE LOBSTER FISHERY.

During the summer of 1901 a canvass was made of the entire lobster
fishery of the Atlantic coast of the United States. The number of
persons engaged this fishery was 4,348, including 4,059 fishermen and
989 shoresmen. There were 191 vessels employed, aggregating 1,888
tons, valued with their outfits at $216,674. The boats in use, with
launches and steam vessels under 5 tons, numbered 3,960, and were
valued at $261,918. There were 208,563 lobster pots employed, worth
$294,111. Shore and accessory property was valued at $454,457, and
the cash capital amounted to $510,900. The total investment in the
fishery was $1,668,060; of this amount $960,529 is credited to Maine,
$570,923 to Massachusetts, $54,516 to Rhode Island, $59,1383 to Con-
necticut, $14,589 to New York, $5,960 to New Hampshire, $2,320 to
New Jersey, and $90 to Delaware.

The total yield of the fishery was 15,767,741 pounds, with a first
value of $1,390,579. The yield is credited to the States as follows:
Maine, 12,346,450 pounds, worth $1,062,206; Massachusetts, 1,805,042
pounds, $171,825; Rhode Island, 660,017 pounds, $58,026; Connccticut,
550,450 pounds, $51,484; New York, 156,260 pounds, $21,224; New
Hampshire, 205,122 pounds, $19,078; New Jersey, 40,800 pounds,
$6,400; and Delaware, 3,600 pounds, $336.

Tuble showing details of the lobster fishery of the United States in 1900.

Persons cinployed. Vessels fishing, | vessels transporting.
States and counties. t<hior. _— T T
1‘1’:{‘3" Slll‘l((’:‘;,es No. |Tonnage.| Value. | No. |Tonnage.| Value.

Maine:

Washington........ccoooeee 542 33 10 (5] $G, 890
Hancoek..o..ooooiniiiiee 600 19 56 417 6,465
WaldO..eevenneeinnnnnnnnns S N O Ot F e P P T
Knox .cooeecveninnn JO. H53 37 26 161 22, 660
Lincoln ... . 488 18 1 I 3 I 11 T PR PPN PR e
Sagadahoc .. < 20 R [ O D T LR T T O PR Ry P PR R e
Cumberland .. 417 51 5 43 106,275
York...... .. 176 [ 2 VO RN PO PR P EET TR T T
Total.eenroecnvninnnns 2,870 165 97 681 142,190
New Hampshire:
Rockinghami.............. 7 0 PR P R B L AR AR
Massachusetts:

Plymouth.
Barnstable
Nantucket.........
Dukes......oo.o...
Bristol ......coc....
Total..eoovivannann,
Rhode Islend:
Newport ceoeeceeineiannaa. 163 11 6 32 8,408 |...... bl el
Washington. .. ;S T P P e B Y EF TP
Total ooaoiuaianann. 208 11 6 82 b (1 T [ PR P
Connectleut: -
Fairfield ..........cooeaai. ) L 2 18 795
New Haven. 39 |eeenannnns 1 10 398 |..
Middlesex ....oovaevaenn.s D T T D F R R o
New London......oovennns 141 8 19 180 18,020 §...

Totaleeoioeeerenninnnns 222 3 22 203 19,213
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Table showing delails of the lobster fishery of the United States in 1900—Continued.

Persons cmployed. ! Vessels fishing. Vessels transporting.
States and counties. : T ahorec. - T :
F;:Egr- Sﬂ‘(::rl(ls- ' No. |Tonnage.] Value. | No. [Tonnage.. Value.
!

New York:
Kings..ooeovenianiaoans
Ridnn(md
Suffolk......
Westchester
New York...oooooinvna.ns
Total.oooenrniinann.n,
New Jersey:
Monmouth................
Delaware:
SUSSCX - oviniiiniinnninannn:
Grand total ........... 4,059 289 I 137 1,077 73,234 M | 811 | 143,410
i o
Boats.* Lobslu pots. Shore . lmlntors (unght
States and counties.| 7T 7| TrmypT o] and ) Cash Hivest- -
No. Value.| No. | Value. ;ﬁ:;;s:&x;v capital.l o0t Lbs, Value,
e 2| — — _— ; R
Maine: 1
Washington ...... GO8 836,431 | 29,740 29,740 | 918,310 821,200 | §116,321 | 2,116,350 { %148,039
Hancock ..... 861 " 34,255 1 37,660 | 37, 660 10,530 | 23, H00 131'.")1:) 2, Kt‘»ﬁ, 600 252,153
Waldo. 6 90 126 125 60 [........ 275 5,175 b17
Knox... 578 27,879 | 31,335 | 31,335 30,415 1 43,200 1 165,899 | 2,937,175 260,014
Lincoln .... 603 ! 34,443 | 30,280 | 30,280 356,740 | 32,000 | 132,818 | 2, .L‘)S, 4650 213,770
Sagadahoce ... 88 | 1.24»0 .i,.KOO 3,300 890 [........ 5,455 268, & 23,770
Cumberland.. 330 | 18,272 35 | 15, 605 05,475 (142,500 | 8R0,230 | 1,211,500 114,262
York ., .oovnaoi 183 9,010 ,720 | 9,515 ¢ 2,461 | 4,000 24, V86 HEK, 700 49, 681
Total ......... 2,057 161,635 |155,6156 il.")7,4(30 193, 881 266,400 | 960,529 12,346,450 | 1,062, 206
New Humpshire: . | i
Rockingham ..... M4 1,620 | 2,501 | 3,515 025 ... 5, 960 205,122 19,078
Massachusetts: ! !
Issex. 137 1 6,690 [ 6,953 7,141 - 2, '310 i, 16, 996 465, 651 47,721
Suffolk . 31 1,176 | 2,385 | 2,886 | 235,625 480, 135 163, 136 17,250
Norfolk..... 24 1,666 | 2,250 2,280 375 3 29 85, 464 9, 200
Plymouth .. 165 | 14,220 | 9,127 | 11,004 3,015 |. 29,139 766, 201 63,504
Barnstable . 04 9,470 | 3,488 3,488 2,780 |. 16,038 110,376 11,987
Nantucket . 15 1,365 672 672 100 2,137 16, 083 1,930
Dukes...... G0 1 9,165 | 2,388 | 2,388 625 |. 12,978 129, 990 13,174
Bristol............ 251 H,140 1,390 1,390 280 8,010 69, 162 7,010
Total ......... 071 | 8,800 | 28,663 | 31,618 | 245,110 210,000 | 570,923 | 1,805,042 171,825
Rhode Tsland: i
Newport 3153 1 21,4882 1 9,176 1 11,330 9,330 | 4,500 50,170 1 675,492 , 50, 850
Washington .... 38 1 2,137 1,470 1,781 426 1oL 1,316 81,525 | 7,176
Total ......... I"201 | 23,719 [ 10,645 | 13,114 | 9,735 4,500 | 54,516 | 660,07 | 58,02
Connecticut: | |
Fairfield.......... 16 [ 1,025 469 676 219 2,745 | 13,350 | 2,001
New Haven .. 30| 2,045 1,210 1,921 303 |. 4,667 | 46, 2560 | b, 938
Middlesex.... 30 1,810 H69 1,180 135 3,126 25,100 | 2,746
New London 6 | 17,675 | 4,694 | 9,027 3,871 48, 596 465,700 | 40,799
Total ... ... 160 | 22,606 | 6,962 | 12,804 4,061 . 59,133 1 HbU, 450 ‘ H1, 484
New York: : |
Kings ... 89H 1,595 ! 24,530 3,120
Richmond . 0 1,370 ! 1%, 170 2,300
Suffolk ..... 1,241 BE66 20,860 3,084
Westehester .. 73 623 G, 300 1,260
New York........ | 1,285 7,185 0 76,400 11,460
Total ......... 32| 2,085 [ 3,450+ 4,204 ) ¥ TN P 14, 689 | 156, 260 20,224
New Jersey: ; |
Monmouth....... 12 990 665 0 1,330 |ceeniieci]eanannns 2,320 40, 800 6,400
Delaware: !
Sussex............ 3 24 L O P 90 3,600 336
Grand wml...i 3,060 (261,918 (208, /63 224,111 454, 467 (610, 900 ]1,6(18,0(')0 |15, 767,741 | 1,890,579

S

* In(;ludcs sl

boats, el

.ue and naphtha lnunches, and steamboats under 6 tons.
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YIELD AND VALUE OF LOBSTERS IN VARIOUS YEARS.

The following table showing the yield and-value of the lobster fish-
ery in former years is compiled from the reports of the U. S. Fish
Commission, and shows the yield and value of lobsters in each of the
lobster-producing States on the Atlantic coast in all years for which
the fishery has been investigated from 1880 to 1898.  No lobsters were
reported for Delaware in 1880, but, with this exception, the omission
of statistics for any of the States in any of the years enumerated is due
to the fishery not being canvassed. The total yicld of lobsters for all
the States in 1880 was 20,128,033 pounds, value $483,801; in 1887,
28,882,180 pounds, value $799,717; in 1888, 28,108,970 pounds, value
$836,617, and in 1889, 30,771,573 pounds, value $861,297. Complete
totals can not be shown for other years because the fishery was not
investigated in all the States. The total yield in 1892, omitting New
Yorlk, was 23,559,432 pounds, value $1,046,647; and in 1898, omitting
Delaware, it was 15,118,062 pounds, value $1,318,299.

Yield and value of the lobster fishery in former years.

Maine. New Hampshire. ‘\Inssuchunclts Rhode Island,

! Value. Lbs. Valuc. Lbs. Vuluc Lbs. Value.

Years, -
Lbs

.| 14,234,182 8268, 739 | 250,000 87,5 4,315,416 | §158,229 j 423,230 $15,871
. 2‘.!, 91() 642 512,044 [ 142,824 6,268 | 3,611,075 | 156,204 | 670,039 27,124
21,694,731 oln, 136, 350 6,250 | 3,743,475 | 172,436 | BBE, 600 28,017
. 20,001,301 574,165 { 137,175 6,415 | 3,353,787 | 148,492 | 466,000 21, 865

1892. ... 17,642,677 663,043 { 196,35 11,700 | 8,182,270 | 205,638 | 774,100 63, 762
1897 a . 10. .!00, 880 683, 082 90, 300 5,493 | 2,089,602 { 167,330 |....... ..t ...
1898 11,183, 294 992,850 | 108,615 9,372 1 1,693,741 147,702 | 578,066 43,290

120846.450 | 1,062,206 | 205,122 | 10,078 | 1,805,042 | 171,825 | 660,017 B8, 026

New York. New Jersey. Delaware.

Lbs. Vuluc Lbs. Value. Lbs, Value. Lbs. Value.

§23, 002 135,000 | $5,062 156,800 | 85,488
2,594 114, 000 G, 850 101, 580 7,719

85,723 248, 000 13, 900 181, 688 12 965 910
83,099 1’24, 023 12, 780 188, 347 14,301 480

5 185, 321 13, 683 360

1656, 664 12,463 410

s 143, 905 10,8()] 285
.......... 130,610 10,913 79,230 6,197
.......... 381, 020 31,458 99, 230 8,073 459
83,748 332,378 30,235 123, 876 11,097 |oeeen il

5 336

51,484 156, 260 21,224 40, 800 6,100

a Figeal year
NOTES ON THE LONDON FUR-SEAL TRADE.

While en route to The Hague, where he was detailed in connection
with the arbitration of whalmg and sealing claims against Russia, Mr.
Townsend made inquiries in London respecting the trade in fur-scal
skins, which has long been centered there.

The prices of fur-seal skins have been subject to considerable fluc-
tuation for several years, owing to the cffect of pelagic sealing in
Bering Sea and the North Pacific Ocean on the sealing industries of
the Pribilof and Commander islands. Frequently the majority of the
seal skins on the market has consisted of the low-grade skins yielded
by the pelagic fisheries.
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The following table, showing the numbers and values of salted fur-
seal skins from all sources placed on the London market during the
period from 1871 to 1901, was procured from Messrs. C. M. Lampson
& Co., of Liondon. It is interesting chiefly on account of comparisons
presented between the prices of the miscellaneous skins resulting from
the wasteful pelagic scaling, and those of seals taken under the best
conditions. The classification of the skins is that customarily used in
the fur trade. The numbers indicate the catch of salted skins received
from each source, not the yearly sales, as in some cases catches are not
all soid during the years in which they were taken.

Alaska. Coppu | Northwest const. | Tobos.
Ycarly catch. T Average Avcrugc Average | Avernge
Skins, | price Skins, price Skins. price Skins, | price
rutlind realized. realized. - renlized.
104,809 |  €10.26 '
96,283 10.91
103, 724 12.66
,150 12.77 3
99, 634 12.35 X
90,276 8.35 .
76,410 9.71 . .
99,911 16.83 . .
100, 036 20, 62 4. .
100, 161 22,24 9. . 8
99, 19.40 4. 60 .
100, 100 18.04 1.05 .
75,914 20.13 9.33 .
, 994 12.59 4.38 )
99, 874 14.01 9.02 .28 ¥
99, 947 16.85 9.73 .16 D, .
99, 949 13.61 04,684 9.73 '%‘J 419 6.33 14,831 3.97
100,037 18.96 46,296 9.33 30, 285 8.43 17,774 4.99
100, 031 16.28 47,411 12,29 89, 884 10. 22 13,205 G.7¢
26,152 33.72 62, 765 14.15 47,467 15. 65 14, 241 8.52
.................... 69,746 B2
13,494 30. 60 30, 681 16.67 63,733 13.382 13,634 8.156
7, 30.50 81, 880 19.73 72,973 16.6Y 12,202 6. 45
7, 26.40 32,832 17.48 | 106, 368 12,47 13,624 7.38
16, 030 20.90 27,208 13.87 | 136, 686 8.66 12,146 5.18
16,002 19.89 17,721 18. 14 102, 460 10. 66 12,017 4.87
30, 004 16.42 14,416 10. 99 71,033 7.79 19,172 5.19
20, 762 21.13 13,727 13. 67 40, 280 10.34 15, 926 4.38
18 032 48.08 9, 487 16.76 31,407 10. 89 14,422 5.07
16, 804 33.54 9,786 29.97 42, 857 15.44 14,918 7.36
21,924 | 27.54| 13,237 | 1966 | 44,379 15.09 [ 16,116 4.89
22,0672 (*) 11,298 23.31 ‘il 176 13.99 12,831 8.05
Cape Horn, G(S)‘H’hg;c \ Australasian. ! Unalaska. South Sea.
Yearly catch Average Avcrngcl Average' Average ' Average
Skins.| price |Skins.| price :Skins.| price :8kins.| price |Skins.| price
realized. realized. realized.: realized. reulized.
|
.1 2,171 $3.36 | 3,166 N 41 ................ i 4,214 $1.90 [......|ieiiannn.
.| 2,867 4.06 | 1,439 . Hhb 345 $4.28 I 707 1.60 200 837. 43
...| 4,662 5.37 | 4,794 4 87 183 . . <
. '3 812 7.79 | 3,196 5.70 265
3. 627 10.03 | 2,308 7.64 428
4,389 10.91 | 4,005 8.70 322
6, 386 7.90 1,897 6. 46 393
2,131 10.28 | 1,127 7.91 73
62 b.47 | 1,528 10.20 15
1,888 7.81 | 1,394 8.74 | 2,354
2,610 7.28 | 3.080 6.77 | 2,011
.1 8,461 4.09 457 3.01 747
4,204 6.14 | 2,837 3.91: 619
.| 6, 7.40 [ 651 3.56 1 617
8,766 6.49 | 1,379 8,98 87
11, 829 6.91 | 4,773 4.11 b

Besides the above, data exist as follows: Robben ]slund 1886 1 832 skins at 87 87; Galupagos, 1836,
993 skins at §1.70; 1887 99 skins at £1.46. Sundry sources; 1887 239 skins at §4. 14; 1599 64 skins at §0.44.

a Figures for August not obtained. bNot yet all sold.
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The sources from which fur seals are derived are as follows: The
skins known to the trade as ‘‘Alaskas” arc those of surplus male seals
killed on the Pribilof Islands, under United States government super-
vision; ‘‘ Copper” and ‘“ Robben Island ” are similar in character, and
are killed on the Commander and Robben islands, respectively, under
direction of officers of the Russian Government; ¢ Lobos” skins are
those derived from the Lobhos Islands in the mouth of the Rio de la
Plata, and are killed under supervision of the Government of Uruguay.
The term ¢ Northwest coast” is used to designate the entire pelagic
catch of the North Pacific Ocean and Bering Sea. Skins known as
*“Cape Horn,” ¢ Cape of Good Hope,” ‘‘Australasian,” ¢ Galapagos,”
and ‘“ South Sea” are the result of irregular sealing in all of these
regions, seals being killed indiscriminately on their breeding-grounds.
*“Unalaska” skins are those of young seals of the ycar, commonly
knownas ‘‘ Gray Pups,” and are killed by natives, in the passes of the
Aleutian Islands during their first southward migration.
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PLATE 6.

BRINGING SPONGES FROM THE VESSELS TO SPONGE WHARF AT KEY WEST.

%{3

1

A SPONGE AUCTION AT ANCLOTE.



THIE SPONGE FISHERY OF FLORIDA IN 1900.

By Jonn N. Cons,
Agent of the United States 1ish Commission.

In 1901 the writer was detailed to make an investigation of the
commercial aspects of the fishery, and the following notes give com-
plete data showing its condition in the calendar year 1900:

GROUNDS, VESSELS, METHODS OF THE FISHERY, ETC. «

There are two well-detined arcas of the Florida coast in which spong-
ing is prosccuted.

A chain of **keys,” or islands, starts from the mainland at about
Miami, on the east coast, and extends, in the shape of a horn, far into
the Gulf of Mexico, the Dry Tortugas being the westernmost point of
the horn. In the waters surrounding most of these keys, and also
between the keys and the mainland as far as Cape Sable, sponges arce
found. This is called the “‘key grounds” and is worked exclusively
by spongers from Key West and the few inhabitants of the many
keys. The carliest sponging was on these grounds.

The ““bay grounds,” which are the most prolific, are on the west
coast, in the Gulf of Mexico, and extend from Johns Pass, a few
miles north of the entrance to Tampa Bay, to St. Mark’s light-house,
a distance of about 200 miles. Sponges are also found in the Gulf
between Tampa Bay and Cape Sable, but not in sufficient quantities to
justify making trips specially to this region.

The sponges taken from these grounds are classified as follows by the
spongers and buyers: Sheepswool, yellow, grass, velvet or boat, and
glove. A few other unimportant kinds, such as ¢ wire,” ““hardhead,”
ete., are generally included with those previously mentioned.

Vessels of a schooner or sloop rig, ranging from 5 to 46 tons (aver-
aging slightly over 11 tons), operate chiefly on the ““bay grounds,”
while small sloops, usually of less than 5 tons burden, work mainly on
the ““key grounds.” The larger vesscls, which average about $1,168

aNo cflort hns heen made to give theso subjects in detai), as they have been ecovered in other
reports, to which the render is referred as follows:

! ‘he If!uherics and Fishery Industries of the United States.  Tenth Census of the United States.

'l‘hc Fish and Fisheries of the Constal Waters of Florida. Rep. U, 8. Fish Com. 1896, pp. 263-342.
loll)lll:) Florida Commereinl Sponges. By Hugh M. Smith. Bull. U. 8. Fish Com. 1897, pp. 225-240,
l]g‘;(;yis on the Florida Sponge Fishery in 1899, By Iugh M. Smith., Bull. U. 8, Fish Com. 1899, pp.
49-151.
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in value, exclusive of outfit, carry from 5 to 13 men, while the smaller
vessels, which average in value about $780. including outfit, carry
crews of from 8 to 5 men.

The larger Key West vessels make three to four trips per vear to
the “bay grounds,” and some of them make one or two trips to the
“Jkey grounds.”  Iach ““bay” trip occupies about two months, while
the ““Jey” trip is made in about & month. The Tarpon Springs und
Apalachicola vessels average about five trips each year, each trip occu-
pying about two months. None of these latter vessels visits the ¢“ key
grounds.”

The ““bay ™ trips are usually arranged as follows:

The first trip begins about the first week of January, and ends from
the 10th to the 20th of March, the spongers working from the mouth of
Anclote River to St. Martins Reef, about 40 miles. Many of the
vessels do not make this trip, as the weather is usnally cold and windy.

The second trip begins about April 1 and ends from the 10th to the
20th of June. The grounds between Johns Pass and Cedar Key are
visited during this trip.

The next trip begins about July 1 and ends from the middle of August
to the 1st of September, and is also carried on between Johns Pass and
Cedar Key. This is usually the best trip of the year.

The fourth trip is called the *“hurricanc trip,” from the fact that it
is prosecuted during the hurricane scason, and lasts from the middle
of August to about the 10th of October, the same grounds heing visited
as on the two previous trips.

The last trip usually begins the early part of November and ends
December 20, the Rock Island grounds being visited.

A number of the vessels refit previous to the last trip, while others
wait until the first two months of the year for this purpose.

The erews work on shaves.  The owner, or ** outfitter,” furnishes the
food, fuel, hoats, apparatus, ete., for the trip. While sponging in
the ““bay” each member of the crew is assessed 35 cents per trip for
watchman’s fee at the *“kraals,” and 50 cents per trip for wood.  After
deducting these two items from the gross proceeds of the trip, the
vessel takes half of the remainder, and the other half is divided up
cqually among the crew. DBesides his regular share with the crow,
the captain gets 10 per cent of the vessel’s share, and each *hooker™
gets.one-fourth of one share from the vessel’s portion.  Should the
captain also be a ‘“hooker,” which is generally the case, he only gots
his regular 10 per cent,

The same division of proceeds is followed on the ““key ™ trips, except
that there arc no charges for watchmen and for wood. The men gen-
erally camp on the keys where wood and water are convenient, and as
settlers are scarce in this region the ““kraals” do not have to he guarded.

The only upparatus used in this fishery is the sponge hook, o three-
toothed curved hook attached to poles of varying lengths, according



THE SPONGE FISHERY OF FLORIDA IN 1900. 165

to the depth of water in which the sponger is working, and the sponge
gliss—a common water bucket with the hottom knocked out, and a
pane of window glass substituted.  The latter is used for seeing below
the surface when the water is disturbed by ripples.

A sponge “‘kraal,” or pen, is generally about 10 feet square, huilt of
wattled stakes, and is placed in shallow water in the shelter of some
key or island.  Iach vessel usually owns one, and for better protection
from thieves, & number of them are congregated at some convenient
place and a watchman employed to guard them. Fora number of
years many of the “bay” spongers had their kraals at the north end
of Anclote Key. As these were cexposed to the full foree of the
wind when blowing from certain directions,; considerable loss was sus-
tained on several occasions by the storms washing the sponges out
of the kraals and carrying them out to sen. Owing to this the kraals
were removed in 1890 to Baileys Blufl, on the mainland about 2 miles
north of the mouth of Anclote River. In 1900 certain of the spongers
hecame dissatisfied and established kraals at Sawyers, about half a
mile nearer the Anclote River. The latter are sometimes called the
¢ Cabbage kraals,” from a large cabbage palmn standing on the beach
just opposite the kraals. At Baileys Bluft there are about 85 kraals,
while at Sawyers there are about 40. A few kraals are also located
at North Key, close to the town of Cedar Key. This was at one time
a very important kraaling place.

“Kraals” were also located at Rock Island and near St. Mark’s
light-house at various times.

The key spongers build their kraals at various places, no cflort
heing made to keep them together, as in the “‘bay.” The spongers
usually select @ convenient key and make their camp on shore, and build
their kraal in some sheltered cove close to the shore.  They suffer very
little from thieves, so do not require watchmen.  Should the key have
any inhabitants, these usually watch over the kraal,

When first brought to the surface the sponges are black and slimy.
As soon as a dingy has secured o load it is sculled to the vesscl, unless
the latter is too far away, when she sails down to the boat, and the
load is transferred to the deck of the vessel. They are then spread
carefully over the deck in their natural upright position so as to allow
the slimy matter, or ““gurry,” to run off casily. At first they have a
strong ammoniacal smell, exceedingly disagrecable to those unaccus-
tomed to it; but this is soon succeeded by a seent very similar to that
of decaying seaweed. After several days’ exposure on the deck the
sponges die and a good part of the ‘“ gurry” runs off.  In the “bay”
the vessels usually return to the kraals every Friday. The sponges
are then transferred from the vessel to the kraal, where they are
allowed to soak until the vessel returns from the next week’s trip.
Those brought in the previous week arc then beaten out with a short,
heavy stick, which removes most of the slime and animal matter still
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remaining in them, while those to which the black scum still adheres
arc scraped with a knife. The sponges are then squeezed out quite
thoroughly with the hands, after which they are removed to the shore
and strung on pieces of coarse twine about 6 feet in length, in which
shape they are ready for sale.  All sponges are sold by auction.

SPONGES GATHERED IN FOREIGN WATERS.

In September, 1900, the schooner Serafina (L, of Key West, made
a trip to the Mosquito Coast of Nicaragua, and brought back about
1,016 pounds of sheepswool sponges and 44 pounds of velvet sponges.
Most of these were taken in water shallow enough to permit of the
sponges being secured by wading. No eftort was made to gather other
kinds, as they would not have sold for enough to pay for the collecting,
The sheepswool and velvet sponges were of an inferior grade. On land-
ing the sponges at Key West they were compelled to pay duty on them.
Owing to the success of the Serafina C. several other vessels have
since been working on these grounds.  For some years past Key West
vessels have made occasional visits to these grounds, the schooner Sea
Gl having been wrecked while returning from such a trip in 1886.

Shortly after the close of the Spanish war one or two of the vessels
visited Cuba and brought back a few sponges. These were not gath-
ered by the crew, however, but were purchased from the natives. As
they were of an inferior grade, and duty had to be paid upon them,
no effort was made to continue the business.

PREVIOUS ABUNDANCE.

The four tables given below show for a series of years the catch of
the sponge fleet by places, by kinds, the average price per pound, and
the relative importance of the different kinds in percentages of the total
quantity and value of the crop. In these the overwhelming prepon-
derance of Key West is very evident. Cedar Key and St. Marks have
dropped out of th