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REPORT

OF THE

COMMISSIONER OF FISHERIES.

DeparTMENT OF COMMERCE,
Bureau or FISHERIES,
Washington, October 9, 1916.
Sir: There is submitted herewith a report giving an outline of the

operations of the Bureau of Fisherios during the fiscal year ended
Juno 30, 1916.

GENERAL REVIEW.

On February 9, 1916, the Bureau of Fisherics celobrated the forty-
fifth anniversary of its establishment as a commission with purely
investigatory functions. Public exercises were held in the auditorium
of the National Museum, and tho occasion was largely devoted to the
dedication of a bronze memorial tablet to Spencer %ullerton Baird,
the founder and first commissioner of the Bureau. The tablet was
provided by the private subscriptions of persons now in the Bureau
who were there under Prof. Baird; by persons who were officially
associated with Prof. Baird in the fishery work but who are no longer
connected with it; by a few who, while never in the regular fishery
service, were closely connected with it in the days when Prof. Baird
was Assistant Secretary and later Secretary of the Smithsonian
Institution and Director of the National Museum as well as Commis-
sioner of Fisheries; and by some persons who, in later years, have
been officially engaged in some of the varied operations to which
Prof. Baird gave impetus. The memorial contained a medallion
portrait and the following inscription:

SPENCER FULLERTON BAIRD
1823-1887

FOUNDER AND ORGANIZER oF THE UNITED S1aTES BUREAU OF
FISHERIES

Commissioner of Fisheries 18711887
He devoted his life to the public service and through the applica-
tion of seience to fish culture and the fisheries gavo his country world-
wide distinction

His coworkers and followers in this field dedicate this tablet on
the anniversary of the establishment of the Federal fishery service

February 9, 1916
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The meeting was presided aver by the Commissioner of Fisheries;
an address on ** Personal Reminiscences’’ was delivered by Dr. William
H. Dall, author of a notable life of Prof. Baird; Prof. Edwin Linton, a
special investigator for the Bureau under Prof. Baird and subgequent
commissioners, spoke on ‘' The Man of Science and the Public: An Ap-
preciation of Spencer Fullerton Baird,” and presented the memorial
tablet to the Department of Commerce on behalf of the donors: Vinal
N. lidwards, the senior employee of tho Burenu, who had been asso-
ciated with Prof. Baird at Woods Hole since tho very inception of the
service, unveiled the tablet; and Hon. Edwin F. Sweet, Assistant Scere-
tary of Commorce, in_an able addross, accepted the tablet on behalf
of the Department. The tablet was subsequently set in g conspicuous

lace in the wall of the building of the Bureau of Fisheries.

Tho Burcau long ago passed tho critical period of its existence
and became one of the great Federal instrumentalities for public good.
During the last year its already highly varied functions, to which
- Congress has added from time to time, have been extended; new
achievements of permanent importance in behalf of thefisherics, fisher-
men, and fish consumers are to be recorvded; increased appreciation
b{ the general public of tho value of the work is to be noted; and
plans for still further uscfulness have been {)orfected.

The exccutive stafl at headquarters at the beginning of tho fiscal

ear consisted of H. F. Moore, Deputy Commissioner; Irving H.

unlap, assistant in charge of office; Robert S. Johnson, assistant in
charge of fish culture; Robert E. Coker, assistant in chargé of inquiry
respocting, food fishes and the fishing grounds; Alvin B. Alexander
assistant in chargo of statistics and methods of the fisheries; and
Ward T. Bower, chief agent of the Alaska service. The Bureau
suffered a severe loss by the death, on March 17, 1916, of Mr. Johnson,
who had been chief of tho fish-cultural work since 1909 and an efficient
and loyal employeo in that branch of the service since 1881. Ho was
succeeded by Henry O'Malley, who has been an employee in the
division of fish et ure since 1897 and field superintendent in chargo of
Pacific-coast operations since 1913. No other change among the
administrative staff occurred during the yoar. To the foregoing
officers, to superintendents and directors of stations and laboratories,
to the captains of vessels, and cars, to the agents in charge of remote
seal islands, and to the great body of subordinates of all enpacitics on
land and sea through whom the real work of tho Bureau is accom-
plished the Commissioner desires to express thanks and commeonda-
tion for arduous dufics faithfully performed, which made the fiscal
year 1916 the most noteworthy n tho history of tho Fedoral fishery
service.

THE PROPAGATION AND DISTRIBUTION OF FOUD FISHES.
GENERAL EXTENT AXND IMPORTANCE.

Continued progress has been made in fish culture, and the fiscal year
1916 was in general the most successful in the Bureau’s history. The
distribution of fish and fish eggs shows an increaso of 558,504,762 over
the preceding year and reached the enormous total of 4,847,262,566.
Large increases over the pravious year were effected in tho propagation
of some species, while wiih others less success was attained. at is
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regarded as the most substantial gain, however, is the increase:i

amounting to 47 per cent, in the number of fingerlings produced an
distributed. The policy of rearing larger numbers of young fish to
advanced sizes was inaugurated a few years ago and has since been
assiduously followed in variousfields, to the gratification of those most
familiar with fish-cultural methods and needs.

The following table shows by species the number of fish and fish
e%gs distributed during the fiscal year 1916 from the various stations
of tho Bureau:

SUMMARY, BY SPrcIES, OF THE DIisTRIBUTION OF FisH AND Eges Durina THE FiscaL
Year Expep June 30, 1916.

; Finger-
Specles Fggs. - Fry lings, Tatal
. “BEs. . yearlings, *
and adults.
Catfish. .. ..o i eei e e 2,645,717 2,545,777
Carp.......... 4,336, 832
Buftalofish = ' 563,815
ad..........

Ql;al\;vlffct1 ...... . ;&1)' oo
tefish... . )
Lake herring . 6, 000, 000 % oo oo
Silver salmon. : 8684 3 it 00 900
Chinooh salmo . , o 3, 34 | 1,469,507 10, 352, 841
Bluneback salmon 67, 9.2‘?0’ g“ 22,932,655 100,855, 709
Humphack salmon , 804,820 | 32,442,748 93, 407, 608
Pog o - 19,179,124 | 3,144, 584 22,328, 708
Steelhead trout.... ;000 2 A e | 33, 22,500, 044
vl trouL.t.. 870,000 { 3,811,058 5, 709, 058
{\tlarﬁtic salmon. .. 1,700,816 % 8alL, 747 g' 2(0&;' gg
Landlocked salmon. . 81N 5,777 *949, 7.
%clm(]?\ sea trout. ... 357, 908 1, é(’)g 049’&38

ackspotted tront.. ..o .o T a5 000 )T L3 70,3107 s
Loch Leventrout.. ... ... o i e e, 1,310,310 % ;gé’ 220(%) 5 ?(zgf :55303
Loke trout.......c.ovoiii i 7,326,054 36, 414,323 278, 100 44,018,477
Brook trout. .. ! 635, 000 3260,
GraafbIout. oo 335, 13, 269, 467
Grovling.......... 5,368, 000
T RV
utterfish......... . .. '392,
Crapple........... o 15 o
Rocr{(phnss ............. OO ORI 5 1%%’ %2% % }(2;;:' :liig
%m_nllmouth black bass. . I 762,710 (n-): 169 827:879
sgﬁlestlr]loum black bass. . .. 471,300 | 1,357,768 1,829,008
Plko andl pickerel. .. . - Bl MBe| 2%
{;ﬂi-f) perch 52,160, 000°) 214, 533, 280 60 430, 049%; ]
ellow ]‘))crth 27, 500, 000 195, 491, 000 223,174,111
8triped bass. 7
Whiio perch 25, 000, 000 (1)(7)’ %,(m lég’ %{1},%
White bass ' ™4, 95
. 4,950
Bolocic, 11T 1, $o7, 460,000 gaecob o0
Heddock........ ... 0 " 92! 170, b 150, 00
ORT R - , 170, 000 22,170,000
1ot 'tser ....................... |- ..} 1,532,047,000 |. 1, 532, 047,000
25 1 [ororeaassenns 128, 700, 000 3,525 128, 703, 525
POAL e e ettt } 425,700,704 | 4,320,300,337 | 92,201,435 | 4,847, 262, 566

. Food and game fishes were distributed in every State and Territory
in the Union. The marine, Great Lakes, and anadromous species of
the eastern and western coasts were practically all liberated in the
waters from which the eggs were collected, and the trouts, basses,
sunfishes, and other species of the interior were either consigned to
inland public waters or contributed as brood stock to privately owned
ponds. More than 10,000 individual applications for fish were
received, and about the same number was acted on by the consign-
ment of suitable species.
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The distribution of the output of the hatcheries at the most suitable
ages and in the most economical and effective manner is a highly
important branch of fish culture. The regular field equipment and
staff provided for this purpose are supplemented by the detail of
station employees and the use of public and private carriers, and
throughout the year a large part of the fish-cultural personnel was con-
stantly engaged in making deliveries of fish to applicants. The six
railway cars specially equipped for the safe transportation of live fish
of all ages were in active service at all seasons. They were hauled
149,781 miles, and, in addition, the detached messengers traveled
645,721 miles, carrying their loads of living freight. The increase in
the mileage over 1915 was about 25 per cent. The policy of the
various railroads differs in the matter of the treatment of fish cars
and messengers. Some lines charge full rates for cars with their
crews and messengers with their cans, some give substantial reduc-
tions from regular fares, and some accord free passage and hauling.
In 1916 about 104 per cent of the travel by cars and 19 per cent of the
travel by messengers were furnished grats.

The first all-steel transportation car, authorized by Congress in
the appropriation act for 1915, has been completed and placed in
commission. An appropriation of $40,000 for two additional cars
of the same type hasli)een made, but the increase in the cost of labor
and materials renders it impossible to secure fully equipped cars
within the limits of the sum provided. At the coming session Congress
will be asked to appropriate the additional amount required.

The unit cost of fish-cultural operations continues to decrease and
in 1916 was reduced to $117.86 per million fish produced and planted.
This is to be compared with $131.65 in 1915, $146.36 in 1910, and
$239 in 1905.

HATCHERIES OPERATED.

The hatcheries fall naturally into five categories, and their output
in 1916 may be classified and summarized as follows:

Marine species of the Atlantic coast.............. ... ... ... ... ... 3,112, 299, 525
Mi%:ator species of the Atlantic coast @ 442,472,788
Fishes of the Great Lakes.............. 947, 870, 217

Migratory fishes of the Pacific coast.... 248, 975, 220
Fishes of the interior waters............. ..ot 95, 644, 816
7Y 4, 847, 262, 566

The only new permanent hatchery opened in 1916 was the one at
Saratoga, Wyo., which has begun operations under favorable auspices
and gives promise of great usefulness. This station and the one at
Orangeburg, S. C., were not given the full amount of money necessary
for entire completion, and Congress will, therefore, be asked to provide
the additional sums required.

- Under the’general authority to establish field stations, operations
have been so successful on the Quinault River in Washington and the
Klamath River in California that the construction of permanent
hatcheries in these localities is warranted.

There follows a list of the hatcheries maintained in 1916, with
auxiliary and field stations thereunder, the period of operation, and
the species handled. The principal stations, arranged in alphabetical

o Includes humpback salmon planted in Malne waters.



REPORT OF THE COMMISSIONER OF FISHERIES. 9

order, have a permanent personnel rovided by law or are operated
more or less independently, although the subsidiary establishments
in some cases are fully equipped an% quite as important as the head
stations to which they are attached for convenience of administration.
Some shifting of auxiliary points of operation occurs each year, and,
as promising collecting locations are found, the field is expanded to
such extent as the available appropriations will allow. There has
been no increase in such funds for several years past, hence the exten-
sion of work has not, been all that was desired or all that the needs of
the various ficlds demand, and new work has been made possible only
as tho cost of production has decreased by reason ofp the greater
experience and cfficiency of the personnel.

Tisn-CuLTunral StaTions OPERATED DURING THE FIScAL YEAr 1916.

Designation. “Period of operution. Species handled.

Afognak, Alask8......c.ooovanns Entire year. .

Blueback and humpback salmons.
sganik Bay, Alaska .. Jun((a]—October

Blueback salmon.

Seal Harbor, Alaska.........f..... 0..... Do.
Baird,Cal....oeeenen-n Cereeenene I ntire year. . Brotl)k and rainbow trouts and chinook
galmon,
Dattle Creek, Cal.,........... December-April. ..| Chinook salmon.
Hornbrook, Cal..... .| October-May. . ..| Chinook and silver salmons.
Mill Creck, Cal.. December-Apri .} Chinook salmon.

Baker 1.8ko, Wash. . Entire year. . “’| Blueback and sllver salmons,

Blrdsview, Wash............ veeo.do.. Blueback, chinook, humpback, and eilver
:alm&ns; blackspotted and steelhead
routs.

Brinnon, Wash.............. October-June. ............ Dog and silver salmons and steelhoad
rout.

Darrington, Wash............ October-April............. Chinook, dog, humpback, and silver sal-
mons.

Day Creels, Wash..... .| September-June. ......... Humpback and s{lver salmons.

Duckabush, Wash. .........|. .-t UOuesnearonncennnmans Chinook, dog, humpback, and silver sal-

mons, and steelhead trout.
Chinook, humpback, and silver salmonas.
Chinook, dog, humpback, and sflver sal-
mons.

Tllabott Creek, Wash
Quilcens, Wash. ..

Sultan, Wash................ Chinook, linumpback, and sflver salmons,
and stcelhead trout.
Battery, Md........ JApril-May.c.ieieiiaiaaa Shad, white perch, and yellow perch.
Boothbay Harbor, M Kntirevear............... Cod, flatfish, pollock, and lobster.
Portland, Me.. July-October; May-June..| Lobster.
Bozeman, Mont....... Lntireyear.......coeoe... Blackspotted, brook, rainbow, and steel-
head trouts, and grayling.
0'Dell Creek, Mont. Grayling.

Meadow Creek, Mon Grayling and ralnbow trout.

Yellowstone, \Vyo. . N .| Blackspotted trout.
Clear Creok, Wy 0.
Columbine Creck, Wyo,. [..... Do.
Cub Creek, Wyo.........|..... Do.
Lake Camp, Wyo........|..... . Do.

Bryans Point, Md, March-May. .. Shad and yellow perch.

Cape Vincent, N. .| Entireyear......ceeeeenen Brook, lake, and rainbow trouts; lake her-
rin§; landlocked salmon; pike perch;
yellow perch; and whitefish,

Ambherst Island, N. Y ...| October-November....... T.ake trout.

Charity Shoals, N, Y.........|..... [ (o S, .| Lake trout and whitefish,

Horseshoe Island, N. Y ... . |..... do... .| Lake irout.

¢ April-May.. .} Pike perch.
.. November........ .| Whitefish.
.| Octoher-November. ..| Lake trout.
. L APt ...I Pike perch.

Sodus ’oint, N, Y 7| November-December. . ...| Lakehorring.

Stony lshm(f, N.Y. ..l November ...| Lako trout.

Threo Milo Bay, N. ....} November-December..... T.ako herring and whitefigh, .
Ce]r;trgl Station, = Washington, | Entire year............... Shad, pike perch, and yellow perch.
Clackamas, Oreg.......coeeeeenne|eenn. [+ 1 S Chinook salmon, and brook, rainbow, and

stoelhead trouts.

Applegate, Oreg.ce........... April-June.........ooeeent Chinook and silver salmons, and railnbow

. ond steelhicad trouts.

Big White Salmon, Wash....| October-May.............. Chinook salmon.

Little White Salmon, Wash..|..... (<[ IO Do. )

Rogue River, Oreg........... Entireyear............... Blackspotted and steclhead trouts and

chinook and silvor salmons,

I‘{PHGY Clackamas, Oreg......|..... A0ueeeeiiannneeaeanneen Chinook saluion and steelhead trout.

illamotte, Oreguveee.eeene.. July-June.ee.eeceeacannnes Shad.
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Fi1sa-CuLTURAL StaTioNs OPERATED DURING THE FiscaL YEAr 1916—Continued.

Bpeclos handled.

. Designation. Period of operation.
Cold Springs, A8.....ccevvnnannns Entire year........

Milltown, Ga.........oco..... April-June.........
Craig Brook, Me..co..coovnnnnn... Entire year........

Upper Penohscot, Me. ....... Aﬁrll—May .........
Duluth, Minn,............. ... LEntire year........

Grand Hamts, Minn......... October-November
Edentop, N.C...covvvninrnnnennn lintire year........

Weldon, N.C................ April-May.........
Erwin, Tenn,....oeoeooinanoo... Entire year........
Gloucester, MasS..........covueenifunnn. [+ [+ TR
Green Lake, Me.........covnvenna]ennns [ 1+ S

Grand Lake Stream, Me......|..... [4 15 S
Homer, MIDN.....coeuvvnvannaai]onan, [ 1 SO
LaCrosse, WiS....ccovveiriannnna]s PUD [+ SO
Leadville,Colo.....covvvneeniafeann. I L T,

Antero Regervoir, Colo....... April-May.........

Cheeaman Lake, Colo.. ... PO [ SR

Edith Lako, Calo............. October-Kovember

Engolbrechts Lake, Colo..... d

Haosselkua Lake, Calo.......

Kelleys Lake, Colo..........

Musgrovs Lake, Colo.......

8miths Ponds, Colo.........

Northfleld Lake, Cola...... .

Turquaise Lake, Colo.. .....

‘Woodland Perk, Colo. .......
Louisville, Ky......... [T
Mammoth Spring, Ark...........

Friars Polint, Mm ...........
Manchester, JOW8. - .ceeevenan...

Ballevue, Towa...............

North McGregor, Towa.......{..... do...coieinnnnn.
Nashus, N.I.o..o..oialls Entire year........
Neosho, MO. oo cieieieniniiiienfunnns 3 1
Non.hvﬂle, Mich. . .cooonveiiaeifenans [+ 1 T

Alden, Mich................. November.........

Alpena, Mich................ Aprii-May..

Antrim City, Mich........... November.........

Bay City, Mich.............. Aprfl.......

Bay Port, Mich.............. November.........

Belle Iste, Mich.............. October-November

Charity 1sland, Mich......... FUDUIN's {: ..

Charlevoix, Mich............ April, May, Decomber-....

Detour, Mich................ Qctober-November.......

Detroit, Mich................ April, May, December. ...

Fairport, Mich............... October-November

Frankfort, Mich. . ..ccoeeeeas]oeenn A0urerennnnes

Grasgy Island, Mich........ ...do..

Tsie Royal, Mfoh............ ...do.

Kewaunaw Point, Mich..... .. .go.

...do..
.....do
April and November. .
October~November. ..
) ¢ | P R T R
Ngvember—Deoombe
Qotober-November

Black bags, catfish, sunfish, snd war-
mouth bass.

Black bass.

Atlantio salmon, brook and Scotch sea
trouts, and humnpback salmon.

Atlentic salmon,

Brook, lake, and steelhead trouts, pike
perch, and whitefish.

Lake trout.

Black hags, rock bass, shad, sunfish, and
white gcrch.

Striped bass.

Brook and ralnhow trouts, large and
small mouth black basses, rock bass,
carp, and sunfish.

Cod, flatfish, haddock, pollock, mackerel,
and lobster.

Brook and lake trouts, humphack and
landlocked salmons, and smelt.

Landlocked salmon.

Black basgs, huffalofish, carp, catfish,
crapple, pike, pike perch, rook bass,
sunfish, and yellow perch.

Black bass, buflalofish, cerp, oatfish,
crapple, pike, pike perch, sunfish,
yellow perch, and brook and rainbow

trouts.

Blackspotted, brook, lake, and ralnbow
trouts.

Rainbow trout.

o,
Drook trout.
Jo.

0.

Large and small mouth hlack hassoes, rock
bass, sunfish, and rainbow trout.

Larve and small mouth black basses, cat-
fish, rock bass, and sunfish.

Black bass, buflalofish, carp, catfish,
crapple, and sunfish.

Brook and rainbow trouts, pike perch,
rock bass, and sunfish.

Black bass, buffalofish, car[i), catfish, crap-
pie, pike, sunfish, white bass, and

B l)‘r‘oliow perch.

ck bass, carp, catfish, buffalofish,
cmﬁple, fko, sunfish, and yellow perch.
T and rainbow trouts, catflsh, and

sma)lmouth black bass,

Black bass, catfish, crapple, ralnbow trout,
rock bass, smallmouth black bass, sun-
fish, and yellow perch.

Brook, lake, and rainbow trouts, grayling,
and smallmoutl, black bass.

Whitefish.

Lake trout and whitefish.

‘Whitefish.

Pike perch.

‘Whiteflgh.

Do.

Do.
Lake trout and whitefish,
Lake trout.
Piue perch and whitefish,
ake trout.

0.
Lnk?)trout and whitefish.
0.

‘| Lake trout.
Do.
.| Lake trout and lake herring.

Pike perch and whitefish,

--| Lake trout.

Pike perch.
Whitefish.
Lake trout.
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Frsg-CULTURAL STATIONs OPERATED DURING THE I1scAL YEAR 1916—Continued.

Designation. P’criod of opcration. Specios handled.

Northville, Mich—Continued,
8t. Jumes, Mich..............
Bault Ste. Marie, Mich.......
Jacobsville, Mich............

Orangeburg, S.C.ovvevnnnnnnnns

Put in,Bay,Oho.......co.a....
Keliys fsland, Ohio..... . ..
Middle Bass, Ohio...........
North Bass, Ohdo............
Port Clinton, Ohio.
_Toledo, Ohio

8ummm Wash.

uincy, tu

8t. Johnsbury, Vte......oooaa...

Lak(la)uout end whitefish.

.. 0.
.| Lake trout.
...| Black boss and shad.
.| Pike perch, whitefish, and yellow peroh.
\\-’hi]lfnsh.

o.
Pike perch and whiteflsh.
Do.

. Do.

.1 Blueback, chinock, and silver salmons.
Biack bhass, carp, catfish, cmp%lo, pike
poreh, sunfish, and yallow parch.

Brook, lake, rainbow, and stoelhead
trouts lnndlocked salmon, smaltmouth
black ’bnss, and yellow parch.

Darling Pond, Vt............ August-December. ....... Brook trout.
Holden, Vt.................. Entire year............... Brook, lake, rainbow, and steelhead
trouts, and landlocke({ salmon,
Y.ake Mitcheli, Vt. ...| Brook trout.
Swanton, Vi.. ...| Dike perch and yellow perch.
Sen Marcos, Tex . . .| Black bass, crapple, rock bass, sunfish,
and wnrmouth B&&q

.| August-December
.., March~June.
.| Entire year..

Saratoga, Wyo...... . Brook trout.
Bpeerflsh, B. ARSI I doo..olilllllill Blackspotted, brook, lake, Loch Leven,
Tupelo, Miss. ... o B {ni{\xl{)ow, and B‘?ﬂlhﬂ%d tm(t‘x;ir‘. .

, MisS. ..o ack bass, crapple, and sunfish.
wnm} Sualphur _Bprlngf, W.Va..|..... do.... Brook snd m%)bdwl trouts, large and
‘Woods Hole, Mass. . ..do .| Cod nnldnt‘l%‘vl.&ghmwk ! )

Monerasha, Mass
Waquoit, ¥Mass. ...
Wickford, R. L....
Wytheville, Va..o.oovereennnnn..

_..| Fiatsh.
ln])o.

. Bo.

Brook and rainbow trouts, large and small
mouth black basses, landlocked salmen,
rock bass, und sunfish,

Ye: Bay, Alaska..co.ooonnnnn.... [raeee (4 1 T Bluoback and humpback salmons.
Eugle Lake, Alaska. .. ne ... Bluebaok satman.
Ketchikan, Alagka...........\ September-October. ...... Humpback salmoen,

PACITIC SALMON CULTURE.

Tho artificial propagation of the Pacific salmons in the three coast
States and Alaska attained greater efficiency and magnitude in 1916
than in any previous year. Shortage in the egg-take at some points
was more than cormpensated for by a Ligh degree of success elsewhere
and tho output, in round numbers, was 250,000,000 fish, com ared
with 225,000,000 in 1915, The most satisfactory feature of this
ihcrease was that it was mado up largely of chinooi and sockeye, or
bluebiack, salmons, the most valuable of the five Pacific salmons.
Humpback salmon also were produced in larger numbers, but the
output of silver and dog salmons, owing to various local difficulties
encountered during the spawning season, fell behind last yoar’s record.

In pursuance of the recently adopted policy of increasing each
season so far as possible the output of fingerling salmon, the rearing
facilities at the lgaciﬁc stations were sufficiently enlarged during the
year to pormit of the production of 61,039,494 fingerling fish. This
number represents about 24} per cent of the total salmoen output in
1916 and shows an increase of more than 100 per cent over the out-
put of fingerling salmon the previous year. :

The abnormal physical conditions resulting from the eruption of
Mount Katmai in 1912 have now become so ameliorated that they are
expected to cause no further difficulty in connection with the fish-
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cultural work at the Afognak station. However, the past scason was
remarkable becauso of an extended drouth, which at one time during
the early winter became so acute that it was feared it would bo neces-
sary to plant all eggs and fry in the hatchery in order to save them.
In July, 1915, when the run of blueback saulmon appeared in Letnik
Bay, the water in the river and lake near the station was so low that
but comparatively few fish succeeded in ascending, and of those which
did reach the lake a large proportion died in the shallow tributaries
before ripening. The eggs of others hardened in the fish, and,
altogether, considerable numbers of eggs were thus lost to the station.
Notwithstanding these unfavorable conditions, the collections
exceeded last year’s take by a small margin and gave evidence of
- the zcalous efforts of the hatchery force.

In addition to 6,353,000 blucback and 11,435,000 humpback cggs
taken at the main station, 5,773,000 blueback and 3,523,800 hump-
back eggs weroe secured at the recently established ficld stations at
Scal Bay and Uganik. This stock was enlarged during the carl
winter by the transfer fromthe Yes Bay station 0f 15,000,000 bluebacﬁ
eggs, which, notwithstanding the 15 days consumed in effecting the
transfer, were found on arrival to be of verygood quality. Besides the
difficulty experienced with a short water supply, the winter was in-
tenscly severe, and the prevailing low water temperatures so retarded
the incubation period that the last of the eggs were not hatched until
May 29. Despite the unfavorable circumstances contended with,
however, 24,513,700 blueback and 13,104,200 humpback salmon fry
were hatched, and 11,169,440 of the bluebacks were carried through
to the fingerling stage in good condition. All of the Xoung hum
backs had to be liberated shortly after hatching in order to provide
sufficient water for handling the fry of the more valuable species.

All the fish on hand at the Afognak station in the course of the
year were free from fungus or disease with the exception of those de- .
rived from the Uganik ficld, a considerable number of which devel~
oped a white spot about midway of the umbilical sac near the noto-
chord. The fry thus marked died at the end of the fifth orsixth day.
The spot was d}i,scemible in the egg from 10 to 15 days before hatcﬁ’-
ing, but could not be seen previous to that time with the unaided eye..
So far as known, no trouble of this nature has ever before been ex-
perienced at the Afognak station.

The salmon scason at the Yes Bay station was remarkable both
for the unusually large number of eggs secured and for the peculiarity

n the run of fish. As a rule, brood salmon enter the lake in the
vicinity of the station from one to two months before thoy are ready
to spawn, but this year close observation up to the beginning of the
sgawning season failed to roveal any large numbers, and it was feared
that few eggs would be available. The first bluebacks were taken
Septomber 2, and the spawning season was well advanced before any
material increase in the numbers of fish could be discerned. Daily
collections of eggs were continued to September 29, by which date
72,000,000—representing the total capacity of the hatchery—had
been taken, and, while large numbors of spawning fish were still
accessible, the collections had to be discontinued.

As tho incubation period advanced, the congested condition of
the hatchery was relieved by the transfer of 15,000,000 eggs to the
Afognak station and 3,000,000 to the Oregon State Fish Commission,
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The remainder were carried through to the hatching stage with a loss
of only 2 per cent. Because of madequate hatchery room, it was
impossible to carry all of the fry, and frequent plantings had to be
made in order to prevent congestion in the troughs. The absorption
of the yolk sac was completed in May and feeding began the last of
that month. Spent blueback salmon, salted and preserved in barrels,
were utilized as food for the young fish. A meoat chopper for grinding
this food was set up in the dynamo room and operated with powerfrom
the dynamo turbine. Last year the salted salmon was cooked,
E;essed, and grated, and a meal thus obtained, and while the finger-

gs thrived on it at first, their growth appeared to be arrested
later and heavy mortality ensued. hether this was due to the con-
dition of the food or to the high temperature of the water during the
period of feeding could not }%e determined, but in 1916 the salted
salmon was freshened and ground but not cooked and better results
were attained.

The substation established the previous year on Ketchikan Creek
for the collection of eggs of the humpback salmon was again opened
for operations, but very earlﬁin theseason protests against the work
were made by the citizens of Ketchikan and it was deci%ed to abandon
it. At that time only 325,000 eggs had been taken, and as the
expense of carrying them until hatched would have been consider-
able they were deposited in the gravel of the creek where collected.
A search was then instituted for & new site, and it is believed a very
%ood one has been found on Smeaton Bay about 6 miles from the

ehm Canal, where experimental work will be continued next
season.

In addition to the transfers of eggs already mentioned, the output
from the Yes Bay station comprised 32,920,000 fry and 20,876,000
fingerlings, and at the close of the year 650,000 fingerlings were being
retained for later distribution.

At the Baker Lake station, in Washington, the work of capturin
a brood stock of blueback selmon was undertaken early in Ju%y, an
by the close of the collecting period 9,127 fish in good condition had
been secured and placed in the slough at the head of Baker Lake to
ripen. ~Various repairs had just been made to this inclosure to insure
the safety of the impounded fish, but, despite the precautions taken,
a large number of them escaped in October during & period of con-
tinuous rainfall which raised the level of the lake fully 15 feet. It
18 estimated that the egg collections, which amounted to 3,111,000,
were at least 7,000,000 short of what they would have been had the
loss of fish not occurred. In addition to this work, eggs of the
chinook salmon, silver salmon, and steelhead trout, aggregating
504,200, were taken and hatched and the fry were planted locally.
The output of blueback-salmon fry from Baker Lake station num-
bered 1,875,000, and 732,379 wero still on hand at the close of the
year. 1In the course of the year & new hatchery and barn were con-
structed, various improvements were made to the cottage and mess
house, and a fire-service pipe line was laid. ,

From the Birdsview station there were distributed carly in the
Year 620,280 blackspotted and steelhead trout fry and also fingerling
chinooks, and blueback salmons aggregating nearly 344,000, all o
which had been carried over from the previous fiscal year. The run

- of humpback salmon in streams in the vicinity of the Birdsview sta-

6111°—17—-2
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tion began early in September, but owing to the low water it was ve
light as compared with former years. The total humpback-egg cglsz
lections amounted to 1,550,000, all of which, with the exception of
30,000 forwarded for exhibit at San Francisco, were used in making
up a shipment of 7,000,000 eggs destined for New England stations,
the balance of the consignment being contributed by other Washing-
ton stations. In addition to the humpback collections, 149,000
chinook-salmon eggs were taken during the fall, 1,238,000 silver-
salmon eggs during the fall and winter, and 3,212,000 steelhead-trout
eggs in the spring, the last take being the largest for several years.

t the Illabot Creek substation, where the run of humpback and
chinook salmon was interfered with by low water, egg collections of
the former numbered 2,500,000 and of the latter nearly 4,000,000.
Later on the chum eggs were lost, the water in the flume and hatching
troughs freezing soli(ﬁy during a spell of very cold weather, despite
the efforts put forth to save them. Silver-salmon egg collections
were disa{)pointing here as elsewhere, only 44,000 being taken.

Egg collections at the Puget Sound stations amounted, in round
numbers, to 39,000,000, of which about 25,000,000 were of the chum,
or dog, salmon, over 3,500,000 of the humpback, 7,000,000 of the
silver, a little over 500,000 of the chinook, and about 3,000,000 of the
stecthead trout. Plantings of fry of the various species named aggre-
gated nearly 34,000,000. The run of humpback salmon here, as else-
where in Washington, was light, the lack of the usual abundance of
fresh water in the sound basin apparently causing the main body of
the run to seek more northerly streams.

At Duckabush the pond system was completed during the year and
a battery of 32 eyeing troughs was installed. In connection with the
work at Quilcenc a convenient slough near the station was converted
into a nursery pond with a capacity for 2,000,000 fry, and an eyeing
plant, consisting of a battery of 24 troughs, was constructed in the
close vicinity of the trap where the fish were taken, thus obviating
the loss and expense heretofore involved in the transportation of the
green eggs 2 miles to the hatching station.

In advance of the blucbsck season in the Quinault region a battery
of 86 troughs was installed in & new building 40 by 77 feet in dimen-
sions and supplied with water from a new flume, and by October 10,
when the run of salmon made its appearance, racks and traps had
been built in three erecks emptying into Quinault Lake and River
and everything was in readiness for the collection of eggs, which
began three days later. From that time on collections were made
da%ly until December 18, on which date, the hatchery being filled, the
racks were withdrawn and a considerable number of unspawned fish
was set free.

Two kinds of apparatus werc used to capture the fish, namely,
upstream traps and seines, the latter being employed in decp holes
in the creeks and in the upper part of the river. ~Insome of the seine
hauls as many as a thousand fish, nearly all of them ripe, were taken
at a time. e run was said by the native Indians to be the largest
ever known in that region. The 18,000,000 eggs constituting the
season’s take were transferred by station launch to the field hatchery,
and, notwithstanding the intensely cold weather encountered during
the winter—the ice formation on the hatchery floor being at one
time 6 inches thick—they were of such excellent quality as to pro-
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duce 91 per cent of fry. A consignment of 50,000 blueback-salmon
eggs from the Yes Bay collections was transferred to this station
during the fall with the view of utilizing the young fish. hatched
therefrom in marking experiments. -

From the entire stock on hand 16,580,946 vigorous 1'1‘{1 were
Broduced, ‘most of which, owing to lack of rearing Tacilities, had to

o liberated before the absorption of the yolk sac. Incidental to the
work with this species, small numbers of eggs of the chinook and
silver salmons were taken, hatched, and distributed, the output of
fry from both lots amounting to 135,924.

_ Coming now to the Oregon field, it may be noted that for the first
time in some years all natural conditions on the Clackamas River
were favorable for chinook-salmon work, and during the spawning
season, which extended from September 23 to November 17, eggs in
excess of 10,000,000 were collected, the take being nearly two and a
half times larger than in the previous year. Two millions of these
were transferred to the upper Clackamas hatchery with the view of
rearing the resulting fry and planting them in the headwaters of that
river. Of 'those hatched at Clackamas station, 2,500,000 were
planted on the absorption of the food sac and the remaining 1,500,000
were fed until April and then liberated, both lots being returned to
the spawning grounds from which the eggs were secureg. As at the
other Pacific stations, the principal food used was the flesh of salted
salmon, 8 tons of which had been prepared in advance.

_ Fishing operations on jthe ufp er Clackamas were almost imprac-
ticable, owing to the absence o s}{ack water at the foot of the fishway
dam, and while therc was a fair run of salmon in sight only 24,000
eggi§ were secured.

‘The collection of chinook eggs on tributaries of the Columbia
River amounted to nearly 50,000,000, over two-thirds of them being
taken on the Little White Salmon River. As the station on that
stream is equipped for handling only about 25,000,000 eggs, the sur-
%l.us of 9,000,000 was utilized in fully stocking the hatchery on the

ig White Salmon, where collections of 13,200,000 eggs had been
made. The e%gs at both points were hatched with normal losses,
and the combined output aggregated 43,822,000 fish, of which
6,670,665 were fingerlings.

“Nearly 6,000,000 chinook eggs were taken at the Rogue River sta-
tion, and 1,000,000 of these were supplied to the Oregon State Fish
Commission. Krom the remainder tlr)lere was an output of 1,952,000
fry and 1,550,037 fingerling fish. Steclhead-trout eggs to the num-
ber of 405,700 were collected from this river during the spring, and
more would have been socured had not the high water permitted
many of the impounded fish to escape. Of the cutthroat trout, which
2an with the steelheads, a few fish were secured that yiclded 23,000

ggs.

n the tributary stream at Applegate Creek 601,000 chinook and
782,500 silver-salmon eggs were obtained and handled with the usual
mortality, and during the spring 4,148,000 steelhead eggs wero taken.
In the operations with this latter species very successful use was
made of a secticn of irrigation ditch for impounding partly ripe fish,
permission having first been obtained from the owners of the prop-
erty. In connection with the work at this point a small number of
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Lake Tahoe trout fry belonging to the Oregon State Fish Commis-
sion were held, fed, and at length liberated in Crater Creek.

The hatching of shad on a minor scale has been continued in the
Columbia basin. During the early part of the fiscal year 317,445
eggs on hand July 1 were hatched and the fry were liberated on the
spawning grounds in the Willamette River. Near the close of the
year shad-egg collections were again made, and by the last of June
nearly 3,000,000 fry had been hatched and planted.

The chinook-egg collections in the California ficld were about
7,000,000 behind t%lose of the previous year, the shortage being due
partly to failure to obtain eggs on the McCloud River and partly to
unfavorable water stages during the spawning season at Eoth the
Mill Creek and the Battle Creek stations. The streams on which
these stations are located were so low during the first part of the
season that the fish could not ascend, and the heavy rains occurring
later resulted in floods which damaged the racks and put an end to
the work by allowing all fish held below them to escape.

At the Baird station shortage of funds made it impossible to install
the racks in the McCloud River at the usual time during the spring,
and before their completion in July the major portion of the run of
salmon had passed upstream. The egg collections at the two auxil-
iary stations referred to aggregated only 26,747,000, but the shortage
as compared with last year was largely overcome by the unexpected
success attained at the Hornbrook substation, where 16,460,000
chinook eggs were secured from the Klamath River besides eggs of
the silver salmon to the number of 2,823,000. While the facilities
at Hornbrook had only recently been enlarged, the hatching cagacit
of the station is still far too small to permit of the handling of suc
numbers. It was,. therefore, arranged to have tho State fishery
authorities develop the surplus eggs at the Sisson hat,cherly; and return
the fry by means of the State fish car for liberation on the spawning

rounds 1n the Klamath River. All of the silver-salmon eggs were
atched at the point of collection and the fry were returned to the
river without feeding.

The salmon output from the Battle Creek and Mill Creek stations
consisted of 9,505,000 fry and 12,373,224 fingerlings. Attempts were
made in April to collect eggs of the rainbow trout in Cottonwood
Creek, & tributary of the Kﬁxmath, but for some unknown reason the
usual run of fish in this stream failed to make its appearance and
only 26,640 eggs were obtained. These were transferred to the Baird
station to be hatched, and the fry were utilized in supplying Cali-
fornia applicants.

PROPAGATION OF MIGRATORY FISHES OF ATLANTIO STREAMS.

This branch of the fish-cultural work is addressed to the shad,
Atlantic salmon, striped bass, white perch, and yellow perch.

Contrary to the experience of recent years, the shad season on the
Potomac River was comparatively successful from the viewpoint of
artificial propagation as well as in financial returns to the commercial
fishermen, whose catch was estimated to be fully 50 per cent greater
than in any previous year since 1896. The fish appeared on the
spawning grounds in plentiful numbers shortly after the middle of
April, but Tor about 15 days thereafter the water temperatures were
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too low for the ripening of the eggs. During the latter half of the
season, however, favorable conditions prevailed and 63,815,000 eggs
were secured. Theso wero hatched at the station, with the excep-
tion of 2,076,000 shipped on assignments, and the resulting fry—
58,232,700 in number—were widely distributed on the natural spawn-
ing grounds in the Potomac River. :

1e satisfactory outcome of the shad season on this river, in strong
contrast with the failures in recent years, is to be attributed, in part, -
to the restrictions imposed by the War Department on the pound-net
fishermen operating in Chesapeake Bay and at the mouths of the
tributary rivers. Definite lanes for navigation have been kept open,
and the migrating schools have thus had a clearer passage than here-
tofore to their spawning grounds in the upper part of the stream.
The large run in 1916 may be attributed also to the favorable condi-
tions for spawning four years before, when extensive egg collections
were made.

In advance of the shad season on the Potomac, 16,013 adult yellow

erch wero collected from the fishermen’s nets and placed in live cars.

ere they began spawning at once and between March 29 and April 7

roduced 152,235,000 eggs. Of these, 3,640,000 wero used for exhi-

ition purposes at Central Station, Washington, D. C., and from the
remainder 137,101,000 excellent fry were hatched, all of which were
planted in fine condition in tributary streams of the Potomac River,
extending from Broad Creek, Md., to Occoquan Creek, Va., this ter-
ritory comprising the principal breeding ground of the spccies.

The shad operations on the Susquchanna River were attended by
the usual discouraging results. On this river a specially destructive
fishing device—the anchored gill net—is in extensive use at the
present time, to the almost total exclusion of the drift net, from which
eggs of food quality have always been derived. In practice the
anchored net is allowed to remain in position throughout the night,
and on being lifted in the morning nearly all the shad with ripe eggs
are found in a mutilated condition, having been preyed upon by eels.

The spring’s work on the Susquehanna inclucs)ed the collecting of
67,512,000 yellow-perch eggs, 153,700,000 white-perch eggs, and
6,583,000 shad eggs. Eggs of the first-named species were obtained
between April 3 and April 10, and the station output comprised
25,500,000 oggs shipped on assignment, besides 33,400,000 fry. The
white-perch season extended from April 15 to the end of that month.
Of the eggs secured, 25,000,000 were supplied to applicants and the
remainder produced 96,500,000 fry. The first shad eggs were taken
April 19, and while the fishing season was long drawn out, extending
far into June, eggs came into the hatchery in such small lots that 1t
was deemed advisable on May, 13 to discontinue this work, and the
station was closed shortly afterwards. :

In Albemarle Sound slightly over 16,000,000 shad eggs constituted
the scason’s collections, making it one of the poorest, experienced
since the establishment of the Bureau’s station in that region.

e the unfavorable showing was due in some measure to the cold
northerly winds which prevailed throughout the spawning period, it
is yearly becoming more evident that the Bureau’s efforts to maintain
the shad fisheries of Albemarle Sound are not appreciated by all
those who are deriving most of the benefit therefrom. The gill-net
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fishermen, to whose cooperation the Bureau is indebted for the suc-
cessful shad work in recent years, are gradually being driven off the
spawning grounds by the encroachments of the pound-net fishermen,
who apparcntly take no interest in the work of artificial shad propa-
gation. The records of the Edenton station show that the number
of fishermen—principally gillers—furnishing eggs to the hatchery
increased from 31 in 1910 to 67 in 1913, in which year the largest
eﬁg collections in the station’s history were made. Since that time
the operations of the gillers have rapidly declined, and only 17 were
left to furnish eggs for the Bureau’s work in 1916. The output of
fry from the eggs obtained numbered 9,765,000.

Plans were made early in tho spring at the Edenton station to
undertake the hatching of the white perch, but the efforts to obtain
eggs resulted in practical failure, only 1,200,000 being secured. The
reason advanced for this poor outcome is the irregularity and un-
certainty of the ripening of the fish, a feature which, from all accounts,
has always existed in the Albemarle Sound region. The collection of
these eggs began in March and extended well into April, and the
output of fry was 850,000.

ith the view of prosccuting striped-bass work on a more efficient
and extensive basis than heretofore, a time lease was sccured on a
building on the west bank of the Roanoke River, which was fitted
up in advance of the spawning season. The opening of the spawn-
ing season was delayed by heavy rains in April, but, aside from the
shortening of the season by its late beginning, natural conditions were
quite favorable and the season proved to be very successful, 13,325,000
eges being taken and 10,071,000 fry hatched therefrom.

%‘he shad work was extended during the ycar by the establishment
and operation of two auxiliaries of the Orangeburg station on the
Edisto River, S. C., and by the opening of an experimental field
station on the Cape Fear River in North Carolina.

The spawning season on the Edisto was very short, and just at its
height the work was stopped by the State warden, owing to some
doubt on his part as to the legality of the fishing methods inaugu-
rated in connection therewith. Before this difficulty could be cleared
up and fishing resumed most of the run of shad had passed up the
river. But for this interference considerable collections of eggs
would, doubtless, have been made, as fish in spawning condition were
fairly plentiful. The outcome was that 605,000 eggs were collected

for the plant at Jacksonboro and 347,000 for the Branchville auxiliary.

The output of fry from these two points amounted to 772,000, which
were returned to the Edisto River in the immediate vicinity of the
stations.

The shad work on the Cape Fear River was undertaken largely at
the request of the State authorities and Members of Congress, in
order that the fishermen of that section of the State might receive
some recognition for having been brought—very tardily, it must be
said——under the provisions of the protective fishery laws that for years
had applied to other parts of the State. The steamer Fish Hawk,
equipped as a floating hatchery, was sent to the river, and a tem-
{:orary hatching plant was set up at a convenient point on the river

ank above Wilmington.

The run of shad on the Cape Fear proved to be small, and of the
shad taken at the various fisheries only one individual with ripe eggs
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was found by the spawn takers detailed for the work. The material
results of this experiment were, therefore, wholly negative, but the
experience gained will doubtless be helpful in connection with any
future operations which may be considered for that field.

Atlantic salmon operations on the usual scale were conducted at
the Craig Brook, Me., station. In June of the previous year a brood
stock of 725 fish had been purchased and transferred to the station
inclosure until spawning time in October, when 1,953,400 eggs wero
yiclded. Early in the winter consignments of eggs to the number
of 1,770,400 were transferred to the subhatchﬁ near the headwaters
of the Penobscot River for development, and all of the fry hatched—
1,709,815—were liberated in _the east branch of that Tiver during
May and June, 1916. The fish from which the eggs were derive
wore liberated immediately after spawning at the head of tidewater
in Orland River.

In the spring of 1916 the run of Atlantic salmon in the Penobscot
was reported to be the largest since 1912, and no difficulty was ex-
perienced in securing 1,031 adults to serve as a brood stock for the
coming season, the number exceeding by several hundred the brood
stock of the two previous seasons, The sentimont of the local fish-
ermen has undergone an entire change, and they are now anxious
to cooperate with the Bureau, whereas in past yoars many of them
have been in doubt as to the value of its work with this species.

¥ISII CULTURE IN THE GREAT LAKES.

While the weather conditions prevailing at the Great Lakes sta-
tions during tho spawning scason of the commorcial fishes were not
uniformly unfavorable, they seriously handicap ed the work in some
of the more important fields and caused a reduction of about one-
fifth in the collections of lake-trout and whitefish eggs as compared
with the previous year. The results of the pike-perch operations
were moro satisfactory, but the effects of an abnormally cold, late
spring are clearly shown by the material shortages in eggs taken
and fry planted.

Beginning October 1 arrangements were made for the usual col-
lections of Iake-trout eggs in Lake Superior waters, field stations for
the purpose being opened at Isle oyale, Mdrqtllet,t,e, Munising,
Ontonagon, Jacobsville, and Keystone, on the Michigan shore, and
at Grand Marais, in Minnesota. From these various points 23,070,000
eggs of excellent quality were secured and also 2,668,000 whitefish
eggs, all of which were forwarded to the Duluth hatchery for develop-
ment.

Of the lake-trout eggs 3,509,724 were shipped in the eyed stage
to State and private hatcheries, all of the consignments reac{;.ing therr
destinations in excellent condition. The remainder were hatched
and 14,390,000 fry wore distributed during March and April. A small
number of lake-trout fry were held and fed to the fingerling stage.
This stock whon distributed in early June numbered 211,000. -

* The small collection of whitefish eg% was supplemented by the
transfer of 25,000,000 green eggs to_ Duluth from the Lake Erie
field in December, and %rom the total stock of that species handled
18,575,000 fine heaithy fry were produced and planted in suitable parts
of Lake Superior. In April 17,750,000 pike-perch eggs were trans-
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ferred to Duluth from collecting points in Lake Huron. These cggs
were of exceptionally poor quality and the losses sustained during
incubation were far above normal. However, owing to their slow
development in intensely cold water, the 3,800,000 fry hatched were
of good quality. This stock was utilized in filling applications sub-
mitted from b?orth Dakota, Michigan, and Minnesota, the distribu-
tion occurring in late May and early June.

In addition to operations with the commercial species, the Duluth
station had an output of 376,000 brook trout and 44,500 steclheads,
the eggs of the former having been purchased from commercial fish
culturists, while those of the latter were transferred from one of the
Pacific stations.

In the lake-trout fields covered by the Michigan stations the
spawning season opened October 18, a few days in advance of former
years, and closed 10 days earlier than usual, shortening the egg-
collecting period about one-third as compared with 1914. Owng

artly to this fact and partly to unfavorable weather the catch of
gsh was reduced to almost 50 per cent of a hormal take. The pre-
vailing high winds frequently prevented the lifting of the fisher-
men’s nets Tor periods of five to seven days in succession. As a
consequence many of the eggs were of very poor quality, and of
the 43,544,000 taken at all points 17,461,800, or 41 per cent, were
lost before the eye-spots developed. When sufficiently advanced
for shipment, 9,674,200 were forwarded to other Great Lakes sta-
tions of the Bureau and to State hatcheries in Wisconsin and Michi-
gan. The output of fry from the balance numbered 16,408,000, all
of which were returned to the spawning grounds in Lakes Michigan
and Huron, with the exception of 2,000,000. This lot was deposited
in Whitefish Bay, an arm of Lake Superior.

The first whitefish eggs for stocking the Michigan stations were
taken October 11 at the Charity Islanf fishery, in gaginaw Bay, and
the last on December 20 at Northport, Lake Michigan. In addition
to the two points mentioned field stations were maintained at Nau-
binway, St. James, Antrim City, and Traverse City, and an experi-
mental collecting point was opencd at Alden, on Torch Lake, to
determine the feasibility of taking whitefish from inland waters in
sufficient quantities to warrant the expense, From the knowledge
thus gained it is believed the work in this direction can be advan-
tageously extended through next year.

ollections were made as usual in the Detroit River at the Belle
-Isle fishery, and the old Grassy Island fishery was operated again
for the first time since the dredging of the river channel. The
results of the work at the latter point demonstrated conclusively
that 1&3 has been permanently destroyed as a whitefish spawning
ground.

As in the lake-trout work, extremely rough weather was encoun-
tered during the major portion of the whitefish spawning season,
obstructi.nﬁ fishing operations to such an extent that the catch was
hardly half that of an average year. Especially poor results were
attained at the Charity Island fishery, where the field is so exposed
that the nets were either blown out entirely or the high winds made
it impossible to lift them for days at a time. In round numbers,
the Detroit River fisheries yielded 25,000,000 eggs, the one at Charity
Island 18,500,000, and those in upper Lake Michigan 72,500,000.
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The supply was further augmented by the transfer of nearly 26,000,000
green cggs to Detroit from the Monroe Piers fishery, in Lake Lric,
making a total stock of 141,880,000, of which 116,120,000 were
developed to the eyed'stage, the losses up to that time amounting to
slightly over 18 per cent. hen sufficiently advanced for shipment,
90,000,000 eggs were forwarded to the Charlevoix, Alpena, and Sault
‘Ste. Marie subhatcheries, which are in the immediate vicinity of
the spawning grounds in the upper lake; 6,120,000 were used to fill
applications; and from the remainder 18,500,000 of fry were hatched
and planted in the Detroit River.

Pike-perch operations during the spring in Michigan ficlds were
prosecuted under such unfavorable conditions that up to the end of
April, when large quantities of ice still covered the most prolific
spawning grounds, it was feared that the season would be a total
failure. The prospects improved, however, with the disappearance
of the ice early in May, and the egg collections at the close of tho
season amounted to 166,800,000, the majority of which were taken
In Saginaw Bay and in Munoscong Bay in the St. Marys River.

ermussion to operate in the latter ficld was granted by the Michigan
fishery authorities as an experiment, and, as over 70,000,000 eggs
were taken, it is hoped the work will be continued in that territory.

While in the green state 18,750,000 pike-perch eggs were trans-
ferred to the Duluth station and 12,600,000 to the substation at
Sault, Ste. Marie, the latter shipment being designed to test the
practicability of hatching there the pike-perch %'ry required for
applicants in the upper peninsula of Michigan. The water supply
proved too cold, however, and all of the eggs perished, Of tnho
135,450,000 eggs laid down in the Detroit hatcﬁiry, only 44,235,000
survived to the eyed stage, about 324 per cent of the original number.
The fry hatched therefrom were utilized in filling various applica-
thI(llS and in stocking public waters where cgg collections had been
made.

The whitefish spawning season in Lake Erie was attended by
several peculiar features. = Although the water temperatures of tho
lake were below tho average during the greater part of the summer,
no whitefish whatever appeared on the spawning grounds until after
the middle of November, and egg collections for the Putin Bay
station were possible only from November 18 to December 7, making
1t one of the shortest spawning scasons on record.

As arulo, when whitefish seek the head of Lake Erie at the approach

.of the spawning scason they congregate upon the reefs and shoals
for the eposition of their € gs.ngln this instance, however, all but
& very few remained in the deeper waters. This departure from the
usual habif is probably accounted for by the prevailing heavy west
winds, which had a tendency to blow the water away from the west
end of the lake, making it very shallow and rough on the usual
Spawning grounds. ‘At Monroe Piers, which in recent years has
been one of the best whitefish fields operated by the Bureau, fish
Were so scarce that only a very few partly ripe ones were available
for penm.r;g, From penned ﬁsﬁ and from collections made directly
from the fishermen only 40,720,000 eggs were sccured, as against o

ee-year average of 170,000,000 in the same ficld.

Taking the work as a whoie, however, and making allowance for
the short spawning season, the results were quite satisfactory, as,
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with the exception of Monroe Piers, eggs were fairly plentiful in all
the fields OEerated, though their quality was not quite equal to last
year’s, Collections of eggs from all sources aggregated 351,260,000,
of which 135,260,000 were shipped direct from the field in the green
state to fill the applications of various State fish commissions and to
supply deficiencies in the stock at other Great Lakes hatcheries of
the Bureau, leaving 215,021,000 for development at the home station.’
From this stock 175,500,000 healthy, vigorous fry were produced, all
of which were liberated in April on the various spawning grounds in
Lake Erie.

The weather conditions on Lake Erie early in April were unfavor-
able for pike-perch work, as the ice was blown by the prevailing
winds to the upper end of the lake and held there until it had practi-
cally all melted, preventing the manipulation of the fishermen’s nets,
retarding the run of fish, and delaying the spawning season some time
beyond 1ts usual opening. Eggswere not received in noteworthy quan-
tities until April 17, and even after spawning began there seemed to
be no regular run of fish at any {)oint except in the vicinity of Port
Clinton, Ohio. At all of the other fisheries the collections fell far
short of an average season. The total take of eggs amounted to
445,775,000, about, 66,000,000 less than in the previous year. Assign-
ments of green and eyed eggs aggregating 180,000,000 were furnished
to various Federal, State, and private hatcheries, and from the
remaining stock 68,300,000 fry were produced and distributed prac-
tically without loss, the Fercent,ave of hatch being only 324.

Lake-trout eggs for the Cape Vincent station were obtained from
fishermen operating at Amherst, Wolfe, and Pigeon Islands, Canada,
and from tﬁose working near the Galloo and %bony Islands and at
Charity Shoals, N. Y. From these various sources over a million eggs
were secured, but, owing to interference with the work by scveral
severe storms, some of them were held in the field too long for suc-
cessful development and only 717,000 good eggs reached the%atchery.
These produced 363,186 fry, which were planted on the spawning
grounds in Lake Ontario, together with 5,190,000, resulting from a
shipment of eggs transferred to Cape Vincent from another lake.

hitefish eggs for the Cupe Vincent hatchery were sccured from
commercial dealers operating at the various fisheries on Lake Ontario,
and collections in cooperation with the State fisheries authorities
were undertaken at Old Forge and Lake Saranac, N. Y. From these
various sources 10,862,000 were obtained, of which 3,800,000 were of
the small Stanley whitefish, derived from Lake Saranac. This stock
being insufficient to fill the requirements of the region, eggs to the
number of 15,000,000 were forwarded in the green state from the
Lake Erie fields. The output of fry from both lots, amounting to
12,900,000, indicates a very low percentage of hatch, due in large
measure to the inferior quality of the western eggs. In conjunction
with the whitefish collections, 106,875,000 lake herring, or cisco, eggs
were purchased from the commercial fishermen of Lake Ontario and
hatched, yielding a total of 76,000,000 fry for distribution on the
local spawning grounds.

During the spring months the collection of pike-perch eggs for
stocking the Cape %’incent station was undertaken In cooperation
with State officials at Ogdensburg, N. Y. From this source 70,250,000
cggs were obtained as the Bureau’s share, and, after being sufficiently
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hardencd in a small temporary battery at Ogdensburg, they.wero
forwarded to the Cape Vincent station Tor development. The stock
was further supplemented by 55,000,000 green 'eggs from the Swanton
field, and from the two lots about 50,000,000 were hatched and dis-
tributed in the public waters of the region.

As in the Great Lakes, the pike-perch spawning grounds in Lake
Champlain were covered with ice at the time the spawning of that
species occurs during a normal season. However, large numbers of
fully matured fish later ascended the Missisquoi River, and from the
nets of the commercial fishermen there were secured eggs sufficient
to stock the Swanton hatchery.

The arrangements that have been in force on Lake Champlain for
the past three years were again put into cffect, three crews being
operated, and all ripe female fish available were purchased of the
fishermen and taken direct to the spawning station and stripped.
Egg collections extended from April 17 to the end of tho month, the
number secured amounting to 374,075,000, of which 84,125,000 grcen
and eyed eggs were utilized in filling applications and in stocking
various Federal hatcheries.

The water supply for the Swanton station is furnished by the village
water company and is of excellent quality, but the quantity available
for the work is at times uncertain. It having becomo apparent carly
in the season that the supply would be insuflicient for the conduct of
the hatching operations in the usual manner, steps were taken to
install an electrically driven pump, and by this means the outflow
from the fry tanks was run back to the upper supply trough and used
over and over, a small quantity of fresh water being constantly added
and a like amount of used water discarded. As far as could be
observed, no ill efiects to fry or eggs resulted from this arrangement.

The incubation period was ret;ar(Tegl by the cold, incloment weather

revailing through May, but, hatching having once begun, all the
ry came out about the same time, necessitating very rapid and con-
stant work in making shipments to applicants and to public waters.

For the purpose o effecting a wider d15ﬁnbubi0n of pike perch in
the southern sections of Lake Champlain than is possiblo when
shipped from Swanton a cooperative arrangement was entered into
with the Vermont fishery authoritics whercT)y the Bureau agreed to
construct and oporate a portable hatchery at Burlington, i’t., the
State to bear the expense of the undertaking. The plant, consisting
of a 100-jar battery, & supply tank, and 2 collecting tanks, was

otten in shape and transferred in sections by the station launch from
gwsmton to Burlington, whero it was set up on the dock of the Cham-
ion Co. and covered with a canvas shelter. By
means of pumps, driven by an electric motor, the water supply for
the hatchery was conveyed from the lake to the supply tank installed
on one of the dock buildings and from there conducted by %ravity
to the upper trough of the battery. About 30,000,000 cyed eggs,
transferred from Swanton station, were successfully hatched in this
y was of lower temperature than at

outfit, and, as the water suppl ' .
Swanton, the hatching period was retarded sufliciently to make it
ossible to distribute the product after the fry at Swanton had been

The Bureau is indebted to the Champlain Transporta-
wners of private motor boats, who rendered
e distribution of the fry in the

plain Transportat

isposed of.
tion Co. and to various owe .
valuable assistance in effecting a wid
open wateys of the lake.
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OPERATIONS OF THE INLAND HATCIIERIES.

It is possible to record another successful year’s work at the
numerous interior stations where trouts and basses are cultivated.
These fishes bring the Bureau’s activities in practical touch with very
large numbers of farmers, anglers, and other individuals usually
interested in the stocking of minor lakes, ponds, and streams. The
recognition of the value of fish culture on the farm and of the possi-
bility of maintaining a fish pond on practically every farm in the
country is becoming more wigespread as the Bureau’s eflorts to this
end are more generally made known. Many daily newspapers and
several monthly home jolirnals with very large circulation have ably
seconded the Bureau’s propaganda, and as a result of all the publicity
there has been a demand }'or thousands of copies of ‘‘Fish ponds on
farms,” a document prepared for the special purpose of giving prac-
tical instructions for making and mantaining private fish ponds.
Already many hundreds of people in all parts of the country have
acted on the information thus acquired, have obtained supplies of
suitable fishes from the Bureau, and have added pond culture to their

“agricultural pursuits.

The aggregate output of pond fishes in 1916 was not equal to that
in 1915, but with the increased production of certain species at certain
stations and the larger average sizes of the fishes distributed the
general results have been far more satisfactory than in any preceding

ear.

Y The only material falling off in the operations of the trout stations
occurred in Yellowstonoe PPark, where the important work addressed
to the blackspotted trout was curtailed by peculiar physical condi-
tions that affected spawning. In the summer of 1915 the water
stages in Yellowstone Lake and tributary streams were from 2 to 3
feet below normal, and while thousands of spawning fish made their
appearance in the lake only a small groportlon entered the streams
in which traps for their capture had been installed. As a result the
egg collections were less than half those of the preceding year. In
tl%e spring of 1916, at the time when the spawning of the blackspotted
trout usually begins, floods and washouts were prevalent in the waters
of the park, owing to the melting of the heavy masses of snow in the
mountains, and, while the prospects indicated a suceessful collectin

scason later on, no eggs whatever had been taken up to the close o

the fiscal year.

The Madison Valley, in Montana, where Federal fish-cultural opera-
tions were inaugurated several years ago, is proving a prolific field,
now that the Bureau has the hearty cooperation of the Montana
authorities in the enforcement of the State law prohibiting public
fishing during the close season. Heretofore the Bureau has been
compelled to submit to a large amount of illegal fishing in connection
with its rainbow-trout operations in this field, the nuisance assuming
such proportions in the spring of 1915 as to practically nullify its
efforts with that species. Steps were, therefore, taken in advance
of the recent spawning season to secure the aid of the State wardens,
and under the efficient protcction thus afforded wild rainbow-trout
eggs in excess of 1,700,000 were taken. A notable collection of gray-
ling eggs also was made in streams in Madison Valley, the season’s
aggregate amounting to nearly 6,500,000.
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Brook-trout field operations in connection with the Leadville
station were prosecuted as usual and resulted in a normal take of eggs.
Thoe newly exploited field near Creede, Colo., promises to yield large
returns in brook-trout eggs at small cost, but the prospects for future
rainbow-trout. development are not encouraging, as the spawning
season of that spocies in the Rocky Mountain States is usually coin-
cident with very unfavorable climatic conditions. Efforts wero
made during the past spring by the superintendent of the new station
at Saratoga, Wyo., to establish rainbow-trout collecting stations,
but without any marked degree of success. There is a growing
demand for the rainbow trout in the Rocky Mountain region, and the
Bureau’s hatcherices are doing their utmost to meet it.

A large percentage of the trout produced at the Leadville, Spoar-
fish, and Bozeman hatcheries has in late years been distributed in
waters of the national forests. A program for the systematic stock-
ing of such streams and lakes has been agreed on with the Department
of the Interior, and the Bureau is following it out to the full extent of
its facilities.

The trout hatcheries of the Mississippt Valley and the North
Atlantic States supplied the usual numbers for distribution, and,
owing to improved water supplics, the heavy losses sustained by somo
stations in 1915 were not repeated. Considerable improvement was
shown in the condition of the stock of certain stations, and 4t St.
Johnsbury the epidemic of former years assumed a very mild form.
Owing to this fact, tho output of brook trout at that station was
larger by onc-fourth than in the preceding year. The Craig Brook,
Mo., hatchery made notable progress in trout culture, its distributions
comprising 936,410 fingerlings, against 173,408 fry in 1915. More
important than the increased numbers was the success attained in
rearing large fingerling fish, which have been greatly needed for
stocking the waters of %\Iaine and adjacent States.

The operations with landlocked salmon at the Green Lake hatchery
and its auxiliary at Grand Lako Stream resulted in a gain’of 38 por
cent over the egg collections of the previous year. Tho perpetuation
of the landlocked salmon is a very important feature of the Burcau’s
work. This species has been widely sought by the sportsmen of far
distant States, but, owing to the limited suppf_,y 1t has been deemed
best, to confine the distribution to those waters of New England where
the natural eonditions approach most closely to those of its natural
habitat. It is hoped to extend tho field for egg collections, and with
that end in view soveral thousand fry are being reared at the Craig
Brook station for tho purpose of stocking a lake in the vicinity, where
the natural conditions scem to bo cntir(?ly favorable.

The Mammoth Spring, Ark., output was curtailed by reason of a
flood sweeping through the pond system in August, 1915, and carrying
out many fingerlin fish that were being held for fall distribution and
also a large part of the brood stock. Later additions to the breeding
fish proved inferior to those lost, and several seasons will probably
be required to bring the station back to its former efficiency.

Thoe Tupelo, Miss:, station produced practically tho same numbers
of pond fishes as in 1915. This hatchery has made marked progress
during the past fow years and now ranks third in the production of
bass. The outlook al)penrs to justify the recommendation that the
pond system be completed in accordance with the original plans.
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The Cold Spring, Ga., hatchery doubled its black-bass output of
the preceding year. The gain is attributed to new brood stock and
to the location of a new and valuable collecting field at Milltown,
Ga. With nominal expenditures for fixed equipment at Milltown,
the superintendent predicts that the output another year can be
increased by 400 per cent.

The Orangeburg, S. C., station has proved wonderfully successful
in black-bass propagation, distributing during the spring months
135,000 fingerlings, and at the end of the fiscal year many thousands
remained in the ponds for fall assignment. This is the first season’s
fish-cultural operations at the Orangeburg station, and the results
portend conspicuous efficiency for the future.

Pond-cultural operations at the combination trout and bass
stations were practically a duplication of former years. At St.
Johnsbury, Vt., the supcrintendent has taken up the collection of
smallmouth black-bass fry from Crystal and Tarleton Lakes, trans-
{)lanting them in the station ponds to be held until they are of finger-
ing size. The collections are from lukes that the State officials desire
to rescrve for trout and salmon, and liberal plants of the latter are
made in return for the bass fry collectéd. While the output is rela-
tively small as compared with that of the exclusively pond stations,
the availability of bass for special distribution in New England is of
such importance that the output is of great value and comes near to
satisfying the demand for that species in that region.

Besides the commercial fishes before mentioned, the Northville,
Mich., station hatched and distributed 771,000 brook-trout fry,
190,000 rainbow-trout fry and fingerlings, and a few thousand gray-
ling fry. The eggs of the first named were purchased and the others
were transferred from stations of the Bureau. It also produced in
the station ponds during the year 326,125 fry and fingerling smali-
mouth black bass.

One of the most successful features of pond culture has been the
noteworthy production of the smallmouth black bass at Northville.
At this station 600,000 fry were hatched; of these 288,000 were imme-
diately shipped and the remainder held for rearing. At the clese of
the year 38,125 had been distributed, and it is estimated that 3 oar-
loads remained in the ponds for later shipment. With this stock the
Bureau will be able to quite thoroughly supply all old applications
for this species in Michigan, Wisconsin, Minnesota, andg)hio. Such
favorable conditions for smallmouth black-bass propagation as are
apparent at Northville will be taken advantage of and the facilities
improved in order that the output may be further enhanced. This
species is very difficult to propagate under average conditions, and
as the demands for it are annually increasing every opportunity will
be taken advantage of to meet it.

MARINE FISH-CULTURAL WORK.

The output of all species propagated at the marine stations was
materially larger than in the preceding year, with the exception o
the lobster. The work at these stations was conducted along the
usual lines and on the whole was successful, though it was hampered
to some extent by unfavorable climatic and other uncontrollable

conditions.
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During the summer and fall of 1915 berried lobsters to the number
of 17,808 were purchased and placed in the Boothbay Harbor pound,
to be carried through the winter. When removed in April this stock
was found not to have stood confinement well, the loss amounting
to 4,898 individuals, or 29 per cent of the original number, while
among the survivors barren and scantily egged ones were plentiful.
Only 123,929,000 eggs were realized, an average of less than 10,000
per lobster, which 1s a very low average. The poor results may in

art be attributed to an abnormally warm fall and winter. No ice
ormed on the pound until tho middle of February, and as a conse-
uence the lobsters failed to burrow in the mud and remain quiet, as
they usually do, and losses of eggs were caused by their continual
crawling over the bottom of the inclosure. The high temperaturo
also forced tho development of the eggs and caused the hatching of
large numbers in the pound, this being evidenced by the appearance
of many of the lobsters. A contributing cause of loss was the impos-
sibility of sccuring suitable food at all times. A compensatin
feature of the yecar’s work was that the quality of the fry produce
and distributed was most excellent.

Additions to the supply of lobster eggs for this station were made
by the purchase of 6,510,000, resulting from 289 berried lobsters
w¥1ich had been collected by the Maine Department of Sea and Shore
Fisheries during the winter and held in live cars; also by collections
from freshly caught lobsters during the spring months.” The latter
numbered 476, and from them 13,164,000 eggs were obtained, an
average of 28,000 per lobster.

In IFebruary a search was instituted for cod eggs, and a little later
for haddock eggs also, regular trips being made to the fishing grounds
by the station steamer and a force of spawn takers whenever the
weather permitted. Very few fish of cither si)ccics were taken, how-
ever, and there was an entire absence of haddock in spawning condi-
tion. As a result of the spring’s work 11,203,000 cod eggs were
taken, 2 very small return for the cffort expended.

During March and April 5,450 brood flatfish, taken in {fyke nets in
the vicinity of the station, were placed in retaining tanks in the
hatchery. Part of these fish were allowed to spawn naturally, while
the others were overhauled daily and the mature eggs taken and for-
tilized. Altogether 618,308,000 cggs were obtained, from which
583,707,000 iry were hatched and distributed. This egg yield not
only represents the largest number over obtained at Bootﬁﬁuy Harbor
station, but the losses during incubation were smaller than heretofore
and the fry hatched wero strong and of excellent quality.

The surplus pollock eggs accumulating at the Gloucester station
from time to timo during the winter were transferred by means of
the steamer Gannet to the Boothbay Harbor station, four trips being
made for the purpose. As on previous occasions, the eggs did not
stand transportation well; and, though various methods  were
employed in making the shipments, all wero equally unsuccessful,
only 48,892,000 of the original 126,080,000 carried reaching the
station in good order. '

During the first two months of the fiscal year the employoes of the
Gloucester station made small collections of eggs of the mackerel and
butterfish. The mackerel eggs proved very poor and only an insig-
nificant number of fry wereﬁmtohed, but the butterfish eggs yielded
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a large percentage of fry of good quality. Again in June, 1916, a
few million mackerel eggs were collected, and these were in course of
incubation at the end 0? the fiscal year.

Pollock work at the Gloucester station was taken up November 1,
the crew of the Grampus and scveral temporary spawn takers being
assigned to make egg collections from gill-net fishermen operating in
the vicinity of Cape Ann. Up to the middle of December the supply
of cggs was merely normal, but during the last half of the month and
all during January the daily receipts were heavy, often exceeding
75,000,000, and on one occasion 129,000,000 were sccured. These
enormous daily collections several times filled the hatchery to over-
flowing and left a large surplus stock to be othorwise disposed of.
The spawning scason extended from November 1 to February 17,
and the aggregate collections amounted to 1,713,730,000, of which
126,000,000 were sent to Boothbay Harbor station for incubation
and 335,620,000, for want of hatching facilities, were planted in the
open sea off Gloucester. The eggs incubated at the station produced
752,040,000 fry.

Commercial fishermen began operating for cod in fields adjacent to
the Gloucester station in 3anuary, but no ripe eggs were secured
until February 10. The bulk of the season’s collections, which were
materially larger than in the past two years, was obtained in March
and the first weck in April. In the sccond week of April, when ripe
fish were still plentiful, the spawning season was brought to a sudden
close bly heavy sprinéz freshets, which caused the surface water all
along the shore, and from 15 to 20 miles out, to become quite fresh.
The total number of cggs obtained was 145,630,000, from which
there was a hatch of 94,550,000 fry.

From fyke nets operated necar the outer harbor at Gloucester in late
winter a sufficient number of gravid flatfish were obtained to yield
219,610,000 eggs, and from them 200,680,000 fry wero hatched.

The haddock fishing season began several wecks later than usual,
causing an unusually short egg-collecting period.  Between April 12
and May 5, 36,720,000 cggs were securcd from the gill-net fisheries off
Ca’Fo Ann, which number produced 22,170,000 fry for distribution.

he scarcity of egg-bearing lobsters within the reach of the
Gloucester station an§ the unfavorabloe conditions attending the col-
lection of brood lobsters and their eggs have had the effect of practi-
cally suspending lobster hatching at this point. In the fall of 1915
an ex serimental lot of 21 egg-bearing loRstcrs was purchased and
placed in a live car to be carried through the winter.  ‘When removed
therefrom about the middle of May, only 16 specimens were alive.
These yielded 210,000 eggs, which, with 320,000 additional eggs pur-
chased” during the spring, ropresented the entire supply of the
hatchery.

In view of the small results attained at the Woods Holo station in
recent Cyears in collecting cod eggs from the fishermen operating in
Cape Cod Bay, it was decided to discontinue the operations there
and rely solely upon brood cod obtained from commercial fishermen.
Arrangements were accordingly made to prosecute this work on an
extended scalo, and the spawning inclosure provided for the purpose
was stocked during November with 3,100 brood fish, a larger number
by 700 than had heretofore been held therein. The fish were of
exceptionally fine quality and the mortality was negligible. IEggs
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were obtained from the inclosure between December 1 and February
16, the spawning season beginning about the usual time but closing
fully a month earlier than in 1915.  Of the total collection of eggs,
amounting to 286,056,000, only 265, 877,000 could be handled with
the available hatching facilitics. The rcemainder were therefore
transferred to the Gloucester station. The incubation of the eggs
proceeded favorably except for occasional periods of roily water, at
which times some {OSSOS were sustained, owing to the inability to
keep the hatching boxes working properly. e final results were
192,275,000 fry, which were liberated in local waters.

The first brood flatfish of the season at Woods Hole were purchased
from commercial fishermen on January 12, but, having been taken
from deep water, their eggs were not sufficiently developed to mature
satisfactorily in confinement. The fish were therefore released later
in the season to provide room for more advanced stock. Brood flatfish
were secured as heretofore from the grounds at Waquoit and Wick-
ford and from the newly established field at Menemsha Pond, 12
miles distant from the Woods Ilole station. Between January 18
and the end of March, 1,099,622,000 eggs wcre secured, and had
there been facilities for handling them it i1s believed several billions
of eggs might have been obtained from the fish in sight at Menemsha
Pondg. The fry hatched numbered 748,560,000, the percentage of
loss in incubation being larger than last year, owing to the difficulty
experienced at times with roily water. -

RESCUE OF TFISHES FROM OVERFLOWED LANDS,

The usual work of rescuing food fishes from the overflowed lands
along the Mississippi and Illinois Rivers, by seining crews sent out
from the regular stations and by special ficld parties, was conducted
at Homer, Minn.; La Crosse, Wis.; North McGregor, fowa ; Bellevue,
Towa; Friar Point, Miss.; and Meredosia, Ill. Water stages on the
upper river were so high during summer that no work could be
accomplished until August 25. The total collections were larger
than for many ycars, 11,682,064 valuable fishes being rescued. Of
this number, 1,179,862 were delivered by cars and messengers to
applicants or for planting in distant_public and private waters; the
remainder (10,502,202) were returned to the Mississippi River.

A most conspicuous public service was rendered in March and April
by the rescue of some 5,000,000 large fingerling and adult fish, buffalo-
fish and carp predominating. These were taken from an overflowed
area 11,000 acres in extent, across the Illinois River from the Bureau’s
station at Meredosia, Ill. The preceding year fish dealers in that
-vicinity had impounded several thousand adult fish in a large lake
back of the levees protecting the district. Subsequent rains inun-
dated the entire area, scattering the breeding fish far and wide during
the spawning scason; and as the water receded their offspring, being
unable to escape to the river, became congested in unbelievable
numbers in drainage ditches and depressions of the land. Their
total loss would have been inevitable had it not been for the prompt
action of the Bureau in conducting rescue operations so long as
funds were available. The majority of the stranded fish were thus
saved, and their return to the Illinois River must serve to add
materially to the resources of that stream in years to come. It is

6111°—17——3
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the desire of the Bureau to secure adequate funds for increasing this
work throughout the Mississippi Valley, as the present operations
are wholly incommensurate WJtE the field to be covered. " Buffalo-
fishes, carp, and catfishes, the mainstay of the commercial fisheries
there, are noticeably decreasing, although sufficient young of these
sgecies are each year perishing on the overflowed lands to maintain
the present fisheries and increase the future supply if proper measures
for their salvage are taken.

ACCLIMATIZATION.

The transfer of humpback-salmon eggs from the Pacific coast to
the Maine hatcheries was repeated in the fall of 1915, and in the
spring of 1916 the third plant of the species was made in the waters
o? that State, which were at one time repleto with the Atlantic
salmon. The young available for distribution, numbering 6,225,808
and ranging from 2% to 6 inches in length, were deposited in pre-
viously selected streams under very favorable conditions.

The success of this interesting experiment in acclimatization seems
assured. There was a remarﬁablo return of mature fish in the
summer and fall of 1915, the outcome of plants made in the spring of
1914. Many fish weighing over 5§ pounds were taken or seen in the
Penobscot River, and 20 were captured alive by agents of the Bureau
near Bangor and held in an effort to obtain ripe eggs. From two of
these fish 3,000 eggs were taken on September 6 and, after fertiliza~
tion, sent to Craig Brook, where incubation was completed with
normal results. Accounts of the appearance of this new fish in
various minor rivers have come in, and in the Dennys River there
was a noteworthy run which began as early as August 15 and con-
tinued as late as September 24.  The local fishermen caught and ate
large numbers, and during the week of September 20 an employoe
of the Green Lake hatchery took 15 fish (8 males and 7 females)
which had passed through the fishways in dams in Dennys River and
were dropping downstream in a spent condition. At the same time
both live and dead fish were observed below the dams.

Another carload lot of Atlantic lobsters from Maine was sent to
the Pacific coast on November 15, 1915. The shipment, consisting
of 5,423 adults about equally apportioned as to sex, reached its
destination on November 20 in much better condition than any

revious lot. At the railroad terminus (Anacortes, Wash.) the
obsters were placed in four floating live cars that had been prepared
for them, and there allowed to feed and to recuperate overnight.
The following morning they were towed in the crates to the San Juan
Islands, in Puget Sound, ‘and liberated in Bel]jngham Channel, off
Guemes Island. The number of strong, healthy lobsters planted was
3,325, or over 61 per cent of the original consignment.

Dm% the fall of 1915 a shipment of large crabs from Puget Sound
to the New England coast was made. Owing partly to a wreck and
partly to difficulties in hand]j.rég, only a small number survived the
ﬁu.mey. These were liberated in good condition off the coast of

aine.

Limited consignments of fish, lobsters, and fish eggs to foreign coun-
tries and insular possessions were made during the year. Fift
thousand rainbow-trout eggs were sent to Portugal, 200 adult
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lobsters to Japan, and 600 black bass, 1,500 sunfish, and 1,500 catfish’
to Porto Rico.

COOPERATION WITH THE STATES.

The Burcau has been glad to continue its usual cooperative re-
lations with State fishery authorities, and has furnished on request
large numbers of eggs of various species for development in Stato
fish hatcheries and a.lgs?) considerable numbers of young fish for plant-
ing under Stato supervision. A list of the States to which such as-
sistance was rendered, and the allotment of fish or eggs in each case,
arc shown by the following table:

ALLOTMENTS o I'1sH AND 1igas 10 Stare FisH CoMMIssiONs, Fiscar Yeanr 1916,

' Fingerlings,
State and specles. Lggs. I'ry. yearlings,
and adults.

Colorado:
Blackspotted trout
Brook trout.

Delaware:

Shad
Illinois:

Raiobow trout.........ciiiii it ..
Sunfish.. ... ..o i ..
Yollow perell. ....ooe it iiiiiaiieiiiieieieni e ..
Indiana: Pikeperch........ ... .o i 15,000,000 |..
Jowa: PIKe POTCh. .. coutniiiiiiii e iaiiaieeeniiineieaann.. 25,000, 000
Kentucky:
Pike perch. .. ..o e i i
Rainbow trout..... ... e
Smallmouth black buss. ...
Maine:
Brook trout...... ... ..., 100, 000

Lake trout. .. 50,000 |.

Landlocked salmon 300, 000 |.
Maryland: Brook trout.. 50,000 |.
Massachusetts:

Pike perch.....ooeeiei e 25,000,000 |..

Shad.......... 1,097, 000

Yellow perch 15,000,000 |. .
Michigan:

Taketrout. .. ... it i 3,000, 000

Landlocked salmon. . 25,000 |..

Pike perch........... 26,235,000 |..

1520171 N 10,000, 000
Minnesota:

Laketrout......oooeiimme i e 200,000 |.... ool eaiiniii.s

Landlocked salmon. ... ; .. . ..

Steelhead trout. ... ...ooiuiiitiiit it
Montana:

Blackspottedtrout.........cocooi il

Brook trout......

Catfish. ..

Qrayling.

Pickerel.

Rainbow

Sunfish......

Yollow

Nebraska: Pike perch

New Hampshire:
Brooktrout............o.ooiiiii
Laketrout...........
Landlocked salmon. .
Rainbow trout..... A
Steelhead trout..........iuiiiiiiii ittt
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ALLOTMENTS OF I'1sH AND EGus 10 STATE [IsH CoMMIssIONs, Fiscal Year 1916—

Continued.
‘ Fingerlings,
State and species. Lggs. Fry, vearlings,
: . | snd adults.
| i
New Jersey: | '
Landlocked salmon. .......................... ... ... ... : 10,000 1
Rainbow trout............ ... .... 50,000 ...
Smallmeuth black bass................................ 0T
Steethead trout............... .. .. 93,000
Yellow perch...................... 10, 000, 000
New York: Landlocked salmon . 25,000 °
North Dakota:
Pikeperch... ... ..o ... L 6,000, 000
iSteolhead trout. ... 93, 000
0:
Pikeperch..... ..o | 6%, 425, K0
Whitefish........ ... ..o . 68, 640,000
Oregon: i
3lackspotted trout ) 200,000 °,

Blueback salmon....................... ... . 3,000,000 ..
Chinook salmon. | 1,000,000 ¢,

Silver salmon. . 196, 000
Steelhead trout.... . ‘ ..............

500, 000

Pennsylvania: ! !
Lake trout. ..o X 100, 000 | . N
Pike perch....... . i 2, 000, 000 ‘

South Dakota: ‘ |

Pike perch ;
Utah: |
Brook trout... ... ... ... 100, (XK)
Lake trout. . ... ... oo 50,000 |
Vermont: |
Catfish. .. ...

Landlocked salmon. ..
Smelt................. .
Steethead trout. ... ...
Washington: ;
Brook trodt.. ...
Blackspotted trout 432,000 ;
Rainbow trout... 100, 000 i
Wisconsin: ;
laketrout................... ... ... . 3,500, 000

Whitefish. ... . 5,000,000
Wyoming: H !
Blackspotted trout. .. ..................... 200,000 | ..
Brook trout......................... 50,000 '
Grayling. ..o 100,000 .
Rake trout. ... .. .o i e 25,000 ,......
Rainbow trout. ... ..o 100,000
Steelhead trout. ... ... ..o i i, | 200,000 ... .-
Total. . | 877,367,304 | 10, 507, 500 | 478, 569

FISHES PLANTED 1IN CONNECTION WITH FISH-CULTURAI EXPERI-
MENTAL WORK.

The fisheries biological station at Fairport, Iowa, engages not only
in mussel propagation, but in experiments relating to the propa-
gation and rearing of useful fishes. The experiments are conducted
not for the purpose of distribution, but for the acquisition of knowl-
edge of practical value in fish culture. Nevertheless, large numbers
of fish are produced, and the surplus is liberated in the public
waters, usually in the vicinity of I'Pair ort, and in connection with
operations of mussel propagation. The following table shows the
-number of cach specics distributed and the stage in which planted.
These figures are not included in the report of regular distributions
elsewhere referred to.
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Treurs DISTRIBUTED AND Staai 1N Wiicit PLANTED.

Specles. Yry. ! ll;:ll-.fl’ Adult. Total.
€.

Largemouth blaCk basS.ceoe i iiiieriaeniaeeecieceaereeeidanaieesnoean 5,332 [.......... 5,332
Smallmouth black bass .- 4, 500 N |loeeaea.... 5,219
LEITS Y1 TIPS R 54,723 419 55, 142
1023 1 - I TTIT 5, 335 4 5,339
Buflalofish... 9,911, 250 24,350 [.......... 9, 935, 600

BEASIL . . -~ - v vn et ee | eae e aas 657 144 )

Missouri sucker. 83,000 [o.oeiiii]eieiiiaaan ,
Total 9,008,750 | 93,116 567 \ 10, 002, 433

ARTIFICIAL PROPAGATION OF FRESH-WATER MUSSELS.

The propagation of fresh-water mussels is pursued in connection
with the operations of the fisheries biological station at Fairport,
Towa, chiefly through ficld parties at various places in the Mississippi
Basin. The object of this work is the increase of the mussels whose
shells are utilized in the extensive pearl-button industry.

During the yoar the inoculation of fishes with the larval mussels,
which is the only known method of propagation, was actively con-
tinued, and increased efficiency is to be noted. Owing to oxcep-
tionally high and prolonged flood stages of the central rivers, it was
impossible at times to accomplish the best results, and the number of
larval mussels planted was, therefore, slightly less than in the pre-
ceding year, being 331,451,490, compared with over 344,000,000 in
1915. These belonged to seven species of commercial mussels, as
shown in the following table. The actual cost of production was 1.55
cents per thousand, but if allowance is made for overhead charges
the cost per thousand was 2.35 cents, against 2.7 cents in 1915. In
connection with this work, 34,772 adult and 265,462 fingerling fish
were rescued from landlocked ponds in the overflowed lands and
returned to public waters. The total number of -fish handled was
424,550.

MusserL PropacatioN, Fiscan Yrar 1916: Points orF DErOSIT AND SPECIES OF
GrocHIDIA USED FOR INFECTION.

Misstssippi River. Black White

Wabash River: River:
Specles River: Vin-| _ Black Newport(i Total.

Fairport, | Lake Pepin, iconnes, Ind.Rock, Ark.,| Ark., an:
Iowa. Minn. and south. | vicinity.

Black sand-shell (Lampsilig

TOOIB) v e e nenneeeneecnnns 11,288,300 [...ovveceeei]inenvmnnnnne]eanmeoneneni]imenainon 11, 288,300
Butterfly ( Plagiola securis)... LB O P 411, 800 827, 600
Lake Pepin mucket (Lamp-

silisluteola). . . ..ooveuee-.-. 20,900 | 151,175,000 {.oeoeeneeeiominin el 151,195, 990
Mucket (Lampsilis ligamen-

17 PR S 73,043,500 |............. 3,553,500 | 26,711,100 | 63,928,300 | 167, 236,400
Blue-point  (Quadrula pli-

L2112, 3 147,000 147,000
Pocketbook (Lampsilis ven-

LTICOSBY . v vee s innnnnnnnnss. 447,000 447,000
Yellow sand-shell { psilis

anodontotdes)............... 300,200 |...oieiiiiiiiiiiiinn ey S PR 309, 200

Totaleeeereeerenen.. .. 85,671,700 | 151,175,000 | 3,563,500 | 26,711,100 | 64,340,100 | 331,451,490
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MARINE AND FRESH-WATER INVESTIGATIONS, SURVEYS, AND
EXPERIMENTS.

STUDIES OF MARINE JFISHES.

Notwithstanding the long existence of great marine fisheries and
the common assumption og their inexhaustibility, the development
of modern fisheries has been such as to call for the artificial propaga-
tion of certain species and to create a demand for knowledge of t%he
life histories, the habits, and the migrations of the important fishes.
This knowledge is desired in order that we may determine with what
impunity the fishing methods may be continually increased in extent
ang thoroughness, or what measures of protection may be appro-

riate, and so that we may properly ap{)mlse the value and the possi-
Eilities of cultural operations as applied to marine species. The
problem must be approached through a complex but systematic plan
of study, and final results are not obtainable in a short time. Never-
theless, tho continued collecting of fishes at various places and in the
different seasons, the persistent application of the methods of modern
science to the details of structure that may be characteristic of differ-
ent localities or ages or seasons or that may be indicative of migrations
or other phenomena of life, and the careful consideration of the
conditions and results of commercial fisheries will bring us finally to
tho attainment of a degree of precise knowledge that a few yoars ago
we could not have anticipated.

‘The investigation of the sea herring, which, as the basis of the
herring and sardine industries, is one of the most important fishes of
the North Atlantic coast, has been continued in connection with the
oceanographic work of the schooner Grampus. The analysis of the
data gathered has been pushed as rapidly as possible and it is ex-
pected that the results wi].{)bo ready for publication within a short time.

The most important commercial fish of the South Atlantic and Gulf
seaboard is the mullet. Careful studies pursued through tem orary
services in connection with the Beaufort laboratory have Il)aid a
definite and necessary basis for more comprchensive inquiries when
it may be possible to carry them out. It is expected that & detailed
report of the result of the studies can be published after the conclusion
of one more season’s work.

An investigation of the habits and possible races of flounders hag
also been undertaken on the coast of New England, hut as the study
is only in its incipiency and the investigator has not yet been able to
devoto to it his entire time it is not now possible to report a definite
degree of progress.

‘or several years the Bureau has directed attention to the condition
of the tuna fishery on the coast of southern California, which, with
the canning industry based upon it, has shown such marked develop-
ment in the last few years. The fishery and canning industrics are
subject to unfortunate vicissitudes because of the irregular appear-
ance of the tuna in the waters accessible by the present methods of
fishery. Nothing of a definite nature has been known as to the
habits of the tuna, the ceuses that govern their appearance and dis-
appearance, the parts of the ocean generally frequented by them,
or the localities resorted to for purposes of breeding. For nearly two
years the Bureau has attempted to gain such information as was
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obtainable through investigations conducted from shore or by the
uso of small boats. It was.realized that the proper method of attack
was through investigations extending over a large area of the ocean
and conducted through the instrumentality of a seagoing vessel.
This was fortunately made possible in February, 1916, Qﬁlen %on ress
through an urgent deficiency bill provided an appropriation which
enabled the Bureau to detail the steamor Albatross for special service
in the tuna investigation. The first cruise was promptly begun, and
on May 10 the vessel arrived at San Diego after spending three weeks
in cruising along the coast of Lower California and several hundred
miles farther south and west, as far as Los Coronados Islands. Other
cruises followed this one, and the investigation was in progress as the
fiscal year closed. From the middle of April to the middle of May
there were no tuna along the Lower California_peninsula from San
Diego to Socorro Island and westward to Guadalupe Island. Two of
the best practical tuna fishermen of San Diego accompanied the vessel
on this cruise. In the latter part of May tuna were encountered off
Lower California near San Geronimo Island, and near the San Benito
Islands; none were found on a cruise extending west of San Diego
150 miles. During the month of Junec tuna were present off San
Diego and San Pedro, although they were not taken in commer-
cial quantities, this being attributed to the coldness of the surface
water. The investigation has been somewhat hampered by the con-
tinued prevalence of rough weather, but will be continued and
prosccuted as actively as possible during the next fiscal year.

The importance of a knowledge of the larval development of fishes
was cited in tho last annual report.  Such studies have been continued
both at the Woods Iole laboratory and in connection with the investi-
gations in_Chesapeako Bay. At the Woods Hole laboratory sub-
stantial information was guined regarding 12 species, 6 of which are
of direct commercial importance, namely, the tautog, cunner, scup,
sea robin, whiting, butterfish, anchovy, menhaden, glut herring, silver-
side, threc-spined stickleback, and four-spined stickleback. For

oars the Burcau has endeavored to %zltin information regarding the
Kreedino' habits of the menhaden. ith the knowledge gathered
during the ‘prcsent fiscal year, the Bureau is now in better position to
follow up the life history of the menhaden.

Near the close of the fiscal year and in connection with the Chesa-
peake Buf investigations, additional data were obtained regarding the
eggs and larve of the anchovy, hog choker, goosefish, and gray trout
(squeteaguc). IExperiments with hatching of butterfish were attended
with success.

SHELLFISH INVESTIGATIONS.

Tho oyster, as the most important food resource of our waters, has
continued to command such attention as it was possible for the
Bureau to bestow. Owing to the fact that oystor culture, where it
is now practiced, has reached a relatively advanced stage of develop-
ment and, whore not practiced, is hindered by peculiar economic
conditions, the problems of the industry aro comparatively complex
and difficult of solution. Until the close of the fiscal year 1916 the
Bureau had not been in position to give the continued and effective
attention to the oyster that it deserved. Recent action by Congress
has to a large extent remedied this deficiency and more effective serv-
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ice to the oyster fishery may be expected in the future. This has been
brought about by the establishment of several new positions carrying
salaries that will attract and retain competont assistants.

Meantime the Bureau has sought to attack such problems of oyster
culture as were adapted to its means and facilities. Encouraging
progress has been made in studies of the propagation of oysters, the
nutrition of oysters, and the occurrence of phenomena of “‘grecning”
and ‘“green gﬁ,l.” In the study of “green gill” the results have been
of unusual interest and value. While no method of controlling the
“groen gill”” has been determined, it seems well established that the
green color is due to the presence of a particular diatom, one of the
minute ﬂoatinﬁ plants that form a large element of the food suppl
of oysters. This particular species of diatom is known as Nawicula
ostrearia, and is identical with the form which is abundant in the
region of Marennes, Franco, and which gives to the oysters of that
region the peculiar color and flavor which are so highly esteemed.
It 1s not yet ascertained what are the causes of tho peculiar abun-
dance of this form in certain yoears and in certain localities, but when
it is known to the public that the occurrence of “green gil” merely
means that the oysters have attained a condition that is so highly
esteemed in the markets of Europe much should be done to dispel
the present prejudice which occasiondlly causes great financial loss
to our planters. Instead of being dreaded or a cause of pecuniary
loss, the “green gill” may be welcomed as giving the opportunity to
supply a superior article at perhaps a premium in price. These state-
ments do not apply to the oysters which are marked by greening of
the entire body owing to the presence of certain mineral salts in the
water. This 1s a distinct condition not easily confused with the
well-known ““green gill.”

The problems of oyster culture on tho Pacific coast, where an indus-
try of great possibilitics is contending against peculiar natural diffi-
culties, have received recognition, although not as yet in a manner
commensurate with the actual nceds. Some support has been given
to investigations being pursued in Puget Soun({i and the progress
attained has been sucﬁ as to justify the Bureau at the close of the
fiscal year in arranging to extend a substantially increased measure
of financial aid.

'The remarkable growth of the blue-crab fishery during recent years
has made protective action seem imperative, and the Burcau has
been repeatedly importuned for counscl as to the propriety and
effectiveness of specific measures proposed and for information regar@-
ing the habits and life history of the crab. Since the bluo crab is
migratory, passing at different stages of its life cycle from the waters
of one State into those of another and going from the bays to the
ocean and back, the Federal Government is the only agency which
can properly and effectively complete the necessary investigations.
The result of careful attention to the matter has been to perfect before
the close of the yecar an arrangement under which competent services
are secured for attacking the study in a thorough manner.
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PROGRESS OF DIAMOND-BACK TERRAPIN CULTURE.

The success which has previously been attained in the expeoriments
in terrapin culture has been continued in the past year in even more
marked degree. It is timely to summarize some of the more impor-
tant results at the Beaufort laboratory.

(1) Perhaps the most interesting development of the year is tho
fact that the threoe oldest broods of terrapin that were hatched in the
experimental pounds and grown in captivity have produced eggs.
The two oldest broods, one of which had been winter-fed during the
first scason while the other had been permitted to hibernate, began
laying in 1915 and the eggs hatched successfully. The terrapin of
the hatch of 1911 laid eggs in 1916, before thoe close of the fiscal year.
These significant inferences may be made: (¢) That terrapin born
and reared in confinement develop in & normal way and will repro-
duce their kind; (b) that the reproductive cycle may be completed
in six years, even though the terrapin hibernate as in nature; (c) that
by preventing hibernation and forcing growth through the first winter
by feeding in a heated house the maturity as well as the growth of the
terrapin may be advanced by ono year, so that a new generation is
started in five ycars rather than in six. -

(2) The adult breeding stock of terrapin has from year to year
steadily increased in productivity, and there is ground for belief that
the adult breeders have not yet reached the maximum capacity for
reproduction.  The following figures show the number of young pro-
duced by adult breeders during each of the past four yecars an% also
the average number per female yielded by the original stock of

breeders:

Averago
Number of niunber per
young from| fomale of

Yoar. uil adult original
broeders. | breoding
stock.

. 1,32 12,81
\ 1,506 14.52
1,600 15.23

2,128 21,43

Those terrapin which have been longest in captivity produced in
1915 an average of 21.43 young for each female.

(3) The valuo of winter feeding during the first scason is well
established by tho increased rate of growth, the shortening of the timo
required to attain reFrodu(:tive maturity, and the very low rate of
mortality. Thoe death rate has never been so low as during the winter
of 1915-16. Among 700 terrapin fed on fresh food the loss was about
64 per cent, while among those fed on salted food the loss was about
8% per cent.  The death rate in hibernating stock was 13 per cent.
The cost of food for winter feeding at Beaufort varies from 3 to 15
cents per 1,000 young terrapin per day, according gs salt fish, fresh
fish, or oysters are used. Assuming 10 cents as an average daily
expenditure per 1,000 terrapin, the cost of food for 1 terrapin for a
period of 5 months in the first winter would be 1% cents.
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(4) The death rate among terrapin after the first season is so small
as to bo nearly negligible. It is found to be about 1 per cent in the
second year, diminishing with age to one-half per cent and less. The
principal mortality occurs in the first scason, and is then found to be
chiefly among the “runts,” which should probably be culled out in
ordinary practice. While the death rate has been as high as 20 to 25
per cent during the firsy season, it has now been reduced, partly
through improved methods of sanitation, to less than 10 per cent.
The losses are remarkably low when it is considered that deaths oceur
grincipaﬂy when terrapin are very young and before they have

ecome a source of expense, and that the productivity of the terrapin
is such that even a loss of 30 per cent ai this stage couid readily be
compensated for-by increasing the numbers hatc%xed and saved for
rearmg. So far as regards disease and decath rate the rearing of
terrapin is a matter of much less difficulty than the raising of poultry.

(5) The history of our experiments during many years gives
strong grounds for belicf that domestication of terrapin is accom-
panied by increasing productivity and diminishing disease and
mortality. Our experience indicates the advisability of retaining a
select brood stock for a rather indefinite period, instead of adopting
new breeders from year to. ycar, as might be done in stock raising.
Some of the breeders have been in captivity for about 14 years.

It may be noted that the experiments in terrapin cuﬁ;um have
not the nature of small laboratory tests but are carried out upon
such a scale as to be comparable to commercial operations. It is
I)ossible also to check our results against those obtainable in a large
ocal commercial venture which has adopted methods based upon
those followed in the Bureau’s work. From this it appears that the
various results gained in the Bureau’s experimental work are not to
be taken as exceptional, but that they are, in a general way, typi-
cal of what may be expected in cultural operations conducted accord-
ing to sound principles and with the cxercise of proper care.

There are now about 3,000 terrapins under observation and clas-
sified in more than 25 experiments which are being directed to obtain
definite answers to practical questions that yet demand attention
and justify the continuance of the investigations. . Among these
are: at is the proper proportion o maintain between males and
females, and what are the best conditions for prolificness in cggs and
for successful hatching? What are the possibilities of improving
rate of growth by sclection, and what are the opportunities Ior pro-
moting economy through proper culling or other methods? These
are only some of the practical questions which warrant further inves-
tigations.

SURVEYS OF FISHING GROUNDS.

Some further work has been done in extending the known limits of
the blackfish grounds off the coast of North Carolina. Thoe Bureau
maintains a buoy on the principal grounds, which is of service to
fishermen both in locating this particular ground and as a bearing
from which to find other grounds. The fishery is not developed in
proportion to the evident possibilities, owing partly to the lack of
suitable boats and partly to the unwillingness of local fishermen to
engage In operations at any distance from the shore. Ono or two
crews have, however, taken advantage of the opportunities and the
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fishery was regularly followed through the winter and spring of 1915-
16 with results that were very satisfactory to the fishermen and the
vessel owners. :

The survey of halibut grounds lying off the coasts of Oregon and
Washington was continued by the steamer Albatross during the first
three months of the fiscal year. The first trig of the Albatross was
to grounds off the coast of Washington from Grays Harbor to Flat-
tery Banks, but the abundance of ground and blue sharks rendered
the location unpromising for the establishment of a fishery at that
time. Two especially favorable halibut bottoms were discovered,
one 31 miles west of Grays Harbor and the other 37 miles S. by W.
from the Umatilla Lights iﬁ)'

The second trip covered the same region by lines of sounding
intended to determine the possible existence of offshore banks rising
from the deep water. One such bank was located as apparently the
top of a submerged mountain, rising 6,000 feet from the floor of the
ocean. The depth ranged from 525 to over 830 fathoms. The bank
is not shoal enough for fishing, but it suggests the possible existence of
other banks that might be of greater practical importance. The
location of the bank is about 278 miles from Cape Flattery Light, the
latter bearing N. 66° E.

A third trip covered the region off the Columbia River and south
therefrom as far as Cape Meares. Good halibut bottom was found
S. 71° W. of Columbia River Lightship, 17 miles out. South along
the 100-fathom curve to Cascade Head good bottom was noted for
nearly the entire distance in 110 to 120 fathoms. A patch of suitable
bottom was located 22 miles northwest of Cape Meares Light in 94 fath-
oms. The largest ground discovered by the Albatross on this trip lies
between Tillamook Head and Cape Falcon, 28 to 30 miles from the
coast. The bottom is of coarse and fine gravel, black sand, and
granular shale, and an abundance of life was noted at the surface
of the water.  Important hydrographic observations were made and
reported to the Coast and Geodetic Sprvey and to the Navy Depart-
ment. A report of the halibut survey, with charts, will soon be
published.

OCEANOGRAPHIC STUDIES.

If we were interested to know the capacity of certain lands for
the support of particular kinds of animals; if we wished to ascertain
the causes of tllle natural movements of such animals; or if we were
to determine upon a proper policy of handling our stock in governance
of their capture, or in endeavors to increase their numbers by cultural
methods, we could not neglect to consider the character of the land
in its various parts, its yie%d In vegetation small and large.

Similar inquiries, roughly speaking, when applied to the ocean
constitute the science of oceanography. However it may appear to
the eye, the ocean is not one great homogeneous body of water, but
is marked by a diversity such as we are familiar with upon the fand.
Variations in depth, in saltness, in temperature, or in richness of
animal and plant life are always encounterable, whether we proceed
from the shores to the open sea, from the surface to the bottom, from
east to west or north to south, from any one geographic region to
another. There are variations from year to year, even from season
to season; there exist veritable deserts where abundant fish might
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starve from want of food, contrasted with zones of plenty. There are
currents and counter currents and blendings of different waters.
In one geographic locality, waters flowing from tropical regions and
laden with characteristic animals and plants may overlie waters
emanating from arctic domains and carrying their peculiar types
of living things. If we do not have knowledge of such conditions,
we can not determine whether a condition of extreme paucity of fish
life such as was conspicuous on oureastern shores in the summer of1916
is an indication of exhaustion of the fisheries or is an inevitable con-
sequence of observable oceanographic abnormalities that can not be
affected by man’s operations; we will not be able to understand
what general movements of fishes or variations in local abundance
of fishes are attributable to unwise human operations and what are
properly to be expected as a reflection of normal phenomena of nature.

ceanographic studies are not new in this or other countries; and
extensive data have been gained by the Bureau at various times
during many years, but within the past few years the Bureau has
planned for better coordination of such studies as could be conducted
within its means. Operations have been pursued intensively in re-
stricted regions, so that a completed exploration might be made and
relations established with a degree of definiteness that would make it
possible to deduce some practical conclusions.

The investigation of waters off the Atlantic coast, primarily in
the Gulf of Maine and southward to the Grand Banks, has been
continued in connection with studies of the life history and habits of
the herring and other fishes. The schooner Grampus was detailed
to this work with an assistant from the office in active charge of the
observations, while the investigation was under the fortunate direc-
tion of a skilled oceanographer whose services were available to the
Bureau. The results gained during preceding years have been made
public from time to time and a final report may be expected within a
short while.

~~ Near as the Chesapeake Bay is to the center of administration and
important as its fisheries are, we have been without systematic and
detailed knowledge of the physical and biological features of its
waters and of the effect of such conditions upon the constant move-
ments and varying abundance of important fishes, Beginning in
October, 1915, the steamer Fish Haowk was detailed to g general in-
vestigation of the Chesapeake Bay under the direction of a well-
equipped assistant. At intervals of a month or six weeks thers have
been cruises over the bay, while observations of various sorts were
made and material collected for later careful study. The investiga-
tion was by no means confined to technically oceanographic subjects,
but a number of useful inquiries were embraced in the general scope
of work and many valuable services rendered. The existence of
resources in hydroids, or ‘‘sea moss,” the basis of a possible new
industry was demonstrated; the spawning habits and the life his-
tories of fishes were studied; experiments were made with the propa-
gation of certain species; crab fishermen were induced to experiment
successfully with ‘use of pickled dogfish and shark meat ag bait,
and a probable use established for & fishery product that had hitherto
been wasted. The United States National II)\Iuseum, upon invitation
from this Bureau, also took advantage of an unusual opportunity
to add to its natural history collections. ,The survey must bo ex-
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t,(laxlqcal into the next fiscal year before it can reach a stage of com-
pletion.

Each important vessel, where engaged in other primary investiga-
tions, has taken advant&tge of the opportunities for recording hydro-
graphic observations as far as consistent with the economical prose-
cution of its immediate objects. Thus data of some value have been
reported by the steamer Albatross while pursuing special studies of
the western coast and by the steamer /ish Hawk while working off the
coast of North Carolina.

STUDIES OF ANADROMOUS FISHES.

Among the most highly esteemed of our food fishes are those that
spend the greater part of their lives in the ocean, but at one stage
enter the rivers for the purpose of reproduction. Such are the
salmons, the striped bass, tIl;e shad, and the sturgeons. Crowding as
they do at one particular season into certain restricted channels,
namely, the river courses of our coastal slopes, they become the more
readily an casy prey to man’s pursuit. Unless the greatest foresight
and restraint are exercised in the fishery, and the methods of arti-
ficial propagation are resorted to, such fishes are certainly doomed to
rapid_diminution, if not complete disappearance. T’fle absolute
abundance of anadromous fishes is too easily overestimated. Take
all the shad which even in past times entered our rivers and strew
them widely over both land and water of the coastal plain, and their
““abundance” would be lost to view; or, as may indeed be done in
nature,scatter themoverthecontinental slope beneath the ocean waters
and they become one of the rarer fishes of the sca. There is little
reason to wonder that a shad is so seldom taken in the ocean fishery
followed off the greater portion of our coast. It would have to be an
extraordinary condition, such as abundant food, perhaps, that would
bring shad together in a particular region of the sea, that would per-
mit an ocean fishery for shad to be carried on.  Such, indeed, appears
to be the case of certain regions off the northeastern coast where
“‘sea-run shad” become a feature of the local markets. What is the
origin of such shad? Aro they a distinct race, or are these the shad
that were bred in southern rivers? The extent and directions of
migration of the fish are questions of vital interest. To what extent
are the runs of one river affected by fishing operations in another ?
In what degree does artificial propagation in one stream yield returns
of value to another? These are all kindred questions or aspects of
one general problem for each anadromous species.

Notwithstanding the attention which has been devoted to the
shad during so many years, the paucity of explicit knowledgo is
keenly felt.” Early in the fiscal year the Burcau instituted a com-
prehensive investigation of the shad, hoping that the application of
newer methods of investigation may a org tho key by which the
mysteries may be unlocked. Beginning with the St. Johns River
in Florida in January, the investigator has worked up the coast,
visiting the principal shad streams as nearly as possible at the time
when the fish are arriving from the sca. By the close of the fiscal

ear he had reached New England, where studies wero being made
Koth of the native shad of Maine and the sea shad of the waters
north of Cape Cod. Many questions have received attention,
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although the primary purposes have been to detormine if shad of
different rivers or of different brood regions present distinguishable
racial differences and to obtain information as to the extent of the
coastwise movements of the fish., Many data have been accumulated
and many specimens socured, all of which must form the basis of
subsequent detailed studies before exact conclusions can be drawn.

Associated with the shad and herring and having similar habits is
the glut herring, & species of considerable abundance but one which
until recently found only a limited market in the localities in which
taken. The past few years have witnessed a marked increase in
value and diminution in numbers. During the past season experi-
ments were made by an assistant in cooperation with fish culturists
to ascertain the best methods of handling and hatching the eggs,
and the results have indicated that the artificial propagation of the
species on a large seale is feasible,

The detailed study of the life history of the salinon of the Sacra-
mento and Columbia Rivers has been continued and tho ficld work
is practically concluded. With the study of accumulated data and
the preparation of the report during the cnsuing fiscal year, it is
exi)oct-e that conclusions will bo reached that will guide our fish-
cultural operations to a stage of greater efficiency. 1In the direction
of these studies the investigator ﬁas had not only the benefit of the
most expert counscl but the sympathy and suggestions of practical
fish culturists.

INVESTIGATIONS RELATING TO FRESH-WATER FISHES.

The field of fresh-water fish investigations has been too little
touched, slthough the immediato opportunities of domestic fish
culture are probably greatest among fresh-water forms. No one
assumes that the great complex of streams and abundant lakes and
ponds are productive to their maximum capacity, but rarely is due
care taken to conservo in practicable ways the conditions mn thom
. favorable to the growth ang ropagation of fish. This phase of the
general problem of fish production is not gct adequately realized
nor are the principles satisfactorily developed.

That the streams, Inkes, and ponds should be stocked and restocked
with fish is an ever growing demand which indicates the widespread
interest in such fisheries, whether they serve as a means of recrea-
tion or as a source of food. The stocking and restocking of waters
is, however, not usually the principal desideratum. In specific
instances the actual condition to be relicved may be due to an over-
abundant stock. Just as agriculture has long since passed the stage
where increased production 1s sought primarily through the planting
of more seed in a given area, so it is incumbent to give proper atten-
tion to promoting a favorable condition for the growth of fish, look-
ing intelligently to the maintenanco of suitable condition of physi-
cal environment, sbundance of food, proper association of species,
and a correct proportioning of numbers and variety of fishes to the
biological capacity of the witer.

The fishery problems of fresh water are undoubtedly simpler than
those of the scas, but they are certainly less directly approachable
than the problems of agriculture which have met their solutions.
It is not surprising, thercfore, that, throughout the country in mat-
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ters of fish culture, there is as yet too little serious endeavor to find
real causes or to apply appropriate remedies. Year by year the
Bureau is devoting more careful and fitting attention to the prob-
lems of fresh-water fisheries, and some of its principal activities in
this field may be referred to.

The problem of fish culture, at least as referring to pond fishes,
is primarily one of food supply. Our knowledge of the food of
fishes is as yet seriously inadequate. The food taken by fishes
varies with the species, with size and age of the fish, with the season
of the year, :mdp with the abundance of the various kinds of food
materials present in different bodies of water. A few observations
- in ono locality or at one season of the year afford no ecriterion for
the conclusions that we may seek to draw, for an appraisal of the pos-
sibilities of fish production in any body of water, for an understand-
ing of the variations in the sizes attamed by a given species of fish
in different bodies of water, and for the direction of our efforts to
promote an abundent and reasonably constant supply of food under
all conditions subject to control.

One of the investigations of the food of fishes that has been pur-
sued comprises an examination of a number of perch taken from
cach of two lakes in Wisconsin during each week in the year. At
the same time collateral studies have been made of the food of many
of tho important fishes, their habits and interrelations. Some of the
results have been submitted for publication, while other reports are
in proparation. The accumulation of such data is not of theoretical
interest; it is indispensable to a purpose, for it must lead eventually
to_intelligent conclusions as to the highest possibilities in roaring
fishes and the methods of realizing such possibilities.

At tho Fairport station several specia} fish-food studies arc being
actively pursued. In connection with the experiments in rearing
buffalofishes, examinations are systematically made to determine the
food taken at all sizes and all stages. Investigation of the food of
all small fishes in the experimental ponds are being conducted in
connection with parallel studies of the available foods in the ponds.
Systematic studies are being made of the aquatic insect life. Experi-
ments are also being directed at the problem of promoting an abund-
ant growth of food organisms by methods of fertilizing 510 water or
otherwise.

Tho investigation of the habits and movements of fishes in the
Mississippi River with especial reference to the obstruction of the
river by the dam at Keokuk has been continued throughout the fiscal
year. Only tentative conclusions have as yet been reached, but the
progress of the investigation has been such that it may be iloped to
present a full report within another year.

Within the year there has been completed a report embodying the
results of an earlier investigation of tLI)’ne Rangeley Lakes OF Mgaino.
These have for many years been among the more widely known for
their game fishes, and the investigation was undertaKen to gain
information that might serve not only as a guide to fish-cultural
devoloFment of these particular waters but as a basis for the adop-
tion of a proper policy with regard to other lakes. The roport
comprises an unusual body of information regarding tho habits and
relations of many important food and game fishes.
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There is in progress and now drawing to a conclusion an investi-
gation of the habits of the common srne%t, a fish which is of no littlo
economic importance, partly as an object of fishery itself and moro
significantly ‘as a source of food for the larger food and game fishes.

It is generally known that many species of fish are destructive to
the larve of mosquitoes, but, where public health is involved, it
becomes of high importance to know definitely what fish are most
effective in mosquito extermination and under what conditions is
their efliciency greatest. In many cases, where the usual treatments
of waters are impracticable because of expense or other sacrifice
involved, it is convenient to rely upon the agency of small fish,
provided there can be assurance that the result sought will be fully
accomplished. It is possible that in particular cases partial failure
to climinate all mosquito larve can be turned into complete success
through the introduction of other kinds of fishes that will be adapted
to the particular condition of the pond or through measures taken
to so change those conditions that the fish will have a better chance
to obtain their prey. It is necessary then to study the c_om}parative
efficiency of the different species of fish and to ascertain how the
efficiency of the more suitable specics is affected by the various
conditions of depth, vegetation, and débris. .
At the beginning of the fiscal year the Burcau issued an economic
circular giving an account of the various species of fish that play
an important part in mosquito extermination and at the same time
it entered into cooperation with the Burcau of Entomology for a
carcful investigation directod to the ends just stated. The inquiry
will be continued through the next fiscal year.

In addition to its functions in mussclj culture, and without hin-
drance to them, the Fairport station is being utilized effectively in
fish-cultural ex crimentaf) work. Some of these experiments are
being conducted with the game fishes that are favorite objects of
cultural cfforts. The purposc of these experiments is primarily to
ascertain the conditions under which the fish may be reared to a
market size in greatest numbers.

During the spring of 1915 unusual success was attained in the
hatehing of the eggs of the buffalofish after artificial fertilization.
A number of the fry were placed in a new station pond to be kept
under observation. Notwi&)standing the raw state of the pond and
other unfavorable conditions, more than 25 per cent of the fish,
or about 45,000, were found to have survived when the pond was
drawn in the fall, and some had attained a length of over 6 inches. A
good many of the fingerlings were liberated and others wore retained
or further growth. A proportion of loss was experienced during the
winter season, but the cxperiments are still in progress. Not all has
been obtained that would be desired, but, as the first attempt at rear-
ing buffalofish in capitivity, the success is such as to recommend tho
continued experimentation with a form that is well known as a com-
mercial food fish of large size and of diminishing abundance.

Quite interesting results have been attained too with the channel
catfish (Jetalurus punctatus), a form that has hitherto baffled all
attempts at propagation. Just at the close of the fiscal year the
first successful attompt at propagation was in progress, but the fur-
ther history of the experiment is a matter for a later report.
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The Bureau is continually called upon for advice in the solution
of problems confronting those who are either engaging in fish culture
as a private venture or who are interested in developing the possi-
bilities of certain public waters. A station such as that at Fairport,
where the hatching and rearing of fishes to a size suitable for the
table can go hand in hand with systematic scientific observation and
experiment, renders a lon% needed and invaluable service in pro-
viding an experience supplemental to that gained in practical fish-
cultural work. ‘

During the yoar the Bureau conducted a survey of the Bonneville
System of Utah with reference primarily to its fishery resources
and incidentally to tho problems of fish protection in irrigation
ditches. This system comprises Utah Lake and Provo, Beaver,
Bear, Logan, and other rivers. Interesting and unexpected dis-
coveries were made of several new species of whitefish that appear
to be indigenous to the system, and all of which are good food fish.
Utah Lake is famous for its suckers and carp, tons of which are some-
times shipped to eastern markets, some going even to New York.
Generally speaking, however, the fish of ’510 onneville System are
not plentifu enougij to be of great commercial value except locally.
With the development of power plants and the growth of agriculture,
they are certain to becomo less numerous, unless due care is taken
to conserve the fish supply as far as may be done consistently with
the pursuit of other objects of greater economic importance.

SERVICE OF THE BIOLOGICAL LABORATORIES.

The seaside laboratorics, which opened for the summer season just
before the close of the last fiscal year, were in active operation until
about the middle of September, 1915. Various investigations were
pursued chiefly through the empioyment of the temporary services of
specialists in several lines.

The Woods Hole, Mass., laboratory is intended to serve as a
nucleus for investigations of more direct reference to the New Eng-
land and Middle Atlantic fisheries as well as for more technical
investigations of general application. In some respects this estab-
lishment is botter adapted for technical studies than any other lab-
oratory of the Bureau, and it is hoped to improve the facilities for
biophysical and_ biochemical studies that form essential phases of
certain fishery investigations. The lack of a permanent scientific
staff for this station causes its scientific operations to be confined
largely to the summer season, when temporary professional services
are most readily available. The principal tOElCS of investigation
during the past season may be cited. There have been studies of
oysters, elsewhere referred {o, which related chiefly to nutrition
greening, and propagation. The studies of nutrition had especia.i
reference to the discovery of mothods of fattening that might not
be open to the objections properly raised against some of the com-
mon practices. Tho investigation of greening, directed at a condi-
tion which has served as a serious bligﬁt on oyster culture in certain
localities, and of “green gill,” an entirely distinct phenomenon, was
also associated with this Iaboratory. Studies of the larval develop-
ment of fishes have been followed with results narrated elsewhere.

. 6111°—17—H4
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Other subjects of investigation were the parasites of fishes and the
effect of such parasites upon the vitality of the individuals; the
effect upon fishes of certain mineral salts which may be present either
as a normal constituent of some spring waters or as a consequence of
pollution; the metabolism of fishes and oxygen utilization, subjects
which have a bearing upon the propagation and rearing of fishes;
the bacteriology of 1glshes; the biology and the utilization of sea
mussels; and tﬁe possibilities of utilization of other waste fishes.
As usual the facilities of the laboratory were extended to a few inde-
pendent _investigators whose studies were pursued without expense
to the Bureau.

The Beaufort, N. C., labaratory is a center for investigations that
look to the better development of the fisherics of the South Atlantic
coast. Allusion has been made to the study of the mullet and to
the survey of fishing grounds which has revealed opportunities for
offshore winter operation and contributed to the evelopment of
a fishery that is as yet unduly limited, The successful experiments
in terrapin culture are also more fully described elsewhere. Special
attention is being devoted to the breeding habits of fishes, the larval
development of fishes, and, as opportunity offers, to the possibilities
of propagation of certain sea fishes which support important fisheries
in the South Atlantic States. Interesting observations were made
and a report was prepared dealing with the habits of certain species
of small fish that are denizens of brackish and fresh waters and
that are serviceable in the extermination of mosquito larve and
hence in the maintenance of public health.

Efficient study of the food of fishes and of the movements of
fishes, as directed by the search for food, or the avoidance of encmices,
demands an exact knowledge of the forms of animal and plant life
which may be encountered in the local waters or which may be found
in the stomachs of the fishes. Careful systematic studics of certain
groups of animal and plant life have thercfore been in progress for
some time. During the past fiscal year there was completed for
publication a valuablo report on the sharks and rays of the Beaufort
region; and another comprehensive report dealing with the decapod
crustacea, a group that includes the crabs and other forms of most
direct economic usefulness, has also been completed and submitted
for publication. Systematic studies of certain groups of fish para-
sites have been completed. A report of the alge of the region is
nearing completion, “while the diatoms and protozos, among the
lowest forms of minute plant and animal life, as well as the higher
fishes, are now subjects of investigation.

In the assurance that the development of commercial fisheries will
soon demand more strongly the conservation of important shellfish,
serious attention is being given to the life history of the quahaug or
hard clam and the principal crustacean forms.

The Beaufort ln,gomtory has also been found a favorable place
for the prosecution of certain special problems that have not a
particular regional significance. At this place there are pursued
Investigations of the toxicity of certain chemicals to marine borers
and of the protection of wood agninst these disastrous ests, in which
studies the Bureau has enjoyed the cooperation of the forest, products
laboratory of the Forest Scrvice and the sympathetic interest of
railway companies and other commercial bodies.
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The enlargement of the island upon which the laboratory is located,
in consequence of the deposition of material dredged by the War
Department from nearby channels; the recent additions to the
buﬁ)ding authorized by Congress; and the grading and sodding of
large portions of the 1sland have added greatly to the appearance
ang to the stability of the propertl;slll.n The station would be of much
greater practical service to the fishing industries of the coast were it
enabled, through the provision of an adequate permancnt staff, to
carry on more extensive é)ermanent experimental work. Investi-

ations temf)orarily pursued serve a useful purpose in laying the basis
or practical work, but it is usually only through continuous experi-
mentation that the inevitable difficulties of new practical work are
discovered and successfully overcome, as must finally be done to
pave the way to substantial benefits. Tho terrapin experiments
offer a concrete example of a businesslike mode of procedure in
fishery experiment work, while other opportunitics are awaiting
with perhaps greater possibilities. ‘

The Key West, Fla., laboratory becomes nearer to realization with
the developments of the past fiscal year, during which the Govern-
ment has assumed title to the site and Congress has provided the
necessary additional appropriation for its construction. The pre-
liminary sketch plans were completed and at the close of the year
the final plans were in course of preparation. Bids are expected to
be sought by advertisement at no distant date. The laboratory-site
is properly chosen near a base of supplies accessible by water and rail
and the scat of important commercial fisheries. Situated as it is,
entirely remote from the influence of fresh-water rivers and on the
thoroughfare from gulf to ocean, the conditions should be eminently
suitable for work with marine forms. It is hoped to employ the most
substantial method of construction, not only because the peculiar
conditions of the geographic location demand it but because it is
regarded as sound business policy to provide against the continued
necessity for repairs and unnecessary operating costs.

When this laboratory is in operation and provided with a staff of
trained investigators, the service rendered by the Bureau to tho
fisheries of the Gulf and extreme South Atlantic coasts will be of
more palpable bencfit. Some of the evident opportunities are to be
found in the study of the artificial propagation of the green turtle,
the investigation of such uscful forms as the spiny lobster and the
stono crab, the fostering of the struggling industry of sponge culture
and the study of the important food tishes of the Gulf of Mexico and
Straits of Florida.

The Fairport, Iowa, station, having a permanent scientific staff,
is in activo opecration during the entire year. During the summer
season its staff 1s temporarﬁy augmented in order that particular
problems arising from the regular investigations at this station or
related to the other activities of the Bureau may be attacked by
sEecialists in particular lines of study. As at the marine laboratories,
the facilitics of the station are extended to approved independent
investigators, who, as table occupants, pursue their researches without
cost, to tho Government. '

The propagation of mussels, the fish-cultural experiment work,
tho investigations of the food of fishes, and certain studies of condi-
tions in the Mississippi River, as elsewhere referred to, are among the
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subjects under consideration at Fairport during the year. One of the
investigations pursued at this laboratory was of particular interest
in establishing the fact that mussels may absorb nutritive sub-
stances in solution in the water not only through the alimentary tract
but directly through the surface cells. Other studies in progress
relate to the propagation of specics of mussels not yet susceptible to
practical cultural mecthods, the relations of fishes and mussels in
nature, tho possibilities of rearing mussels without parasitism, the
food of mussels, the copepod parasites of fishes, and the constitution
of the blood of fishes.

The equipment of the station in ponds and other facilitics for the
efficient prosccution of its work has been materially increased during
the ycar. A bulletin descriptive of the equipment and functions
of the Fairport station has just been published.

MISCELLANEOUS INVESTIGATIONS.

The Bureau has taken advantage of an opportunity to_utilize tho
services of a specialist traveling abroad to secure information regard-
ing recent_significant developments in foreign pearl fisheries and
expects to have a report available within the next year.

he imperative necessity for sceking new sources of potash for use
in agricultural and commercial enterprises has led to the sudden
development of an industry of kelp harvesting, especially in the
region of San Diego, Cal. Simultaneously there arose questions as to
the possible effect of the cutting of kelp upon the fisheries. Just
before the close of the fiscal year it had been arranged to begin a
study of the kelp fields and the method of harvesting with the view of
securing definite information as to the reclations of fish and shellfish
to the kelp groves as they might be affected by the operations of
harvesting. ’

For two or three years the Bureau has been searching for suitable
supplies of hydroids, or the “sea moss” of commerce, which had

reviously been imported from Europe in considerable quantities.
he dyed product is used for decorative and millinery purposes, ‘and
the importations for the only year for which statistics are available
(1909) amounted to more than 300,000 pounds, valued at $47,558.
In connection with the survey of the Chesapeake Bay, considerable
quantities were located at depths of 18 to 30 fathoms, and experiments
were made to devise efficient methods of collecting.  An experienced
manufacturer accompanied the investigator on ono of the cruises and
pronounced the material of excellent quality. Further observations
must be made to determine the seasons when the moss may be found
in greatest abundance and highest quality.
ne of the most serious handicaps upon the halibut fishery of the
northwest coast is the occurrence of “mushy” halibut, which is
especially characteristic of certain grounds and which begins to be
noted in carly summer, increasing in prevalence until the unmarketable
fish form so large & proportion o% the catch as to compel the abandon-
ment of the fishery or the removal to other and less accessible grounds
for the remainder of the season. Through the study of material
supplied to a specialist in the omploy of the Bureau, it has been
ascertained that the “mushy” condition is caused by & minute,
protozosn parasite which multiplies abunduntly and brings sbout
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& degencration of the muscle tissue. As soon as it is possible to do
S0, the Burcau will undertake a more extensive investigation in the
field in order to learn the distribution of the parasite, the conditions
that bring about its occasional increase in abundance, and any pos-
sible motﬁod of remedy or control.

The cooperative work with the Stato Geological and Natural
History Survey of Wisconsin in an inquiry into the biological and

hysical conditions of life in inclosed waters has been continued.
rogress has been made upon the reports of investigations of Lake
Champlain and those of the lakes of Washington and Idaho.

In response to a widespread interest in the subject of frog culture,
evidenced by the daily roceipt of inquiries for information and
advice in tho matter, there is in preparation a report dealing with
the natural history of frogs. Fioh{) studies are also being conducted.

An interesting test was made in connoection with an experiment in
rearing fresh-water mussels at the Fairport station. While the
commercial mussels are native to rivers and not to still waters, some
fishes which had been infected with the glochidia of mussels in the
way ordinarily followed in practical operations were subsequently
rotained in floating crates and others were placed in station ponds.
After two scasons of growth it was found possible to cut and finish
buttons from the shells of these artificially propagated musscls.
The rate ot growth was much more rapid than had been expected.
It is not assumed that mussels can be reared commercially in such
waters, but the experiment is of interest and value as throwin
light upon the nature of the results to be expected from the pmcticzﬁ
operation in public wuters. :

While the Federal Government exercises no jurisdiction over the
pollutions of waters as affecting fisheries, the Burcau can render a
very practical service in the investigation of reported cases of pol-
lution where the importance of the strecam and the alleged extent
of the damage done is such as to warrant its taking cognizance of
the matter. In some instances the reports aro found to be without
due foundation, while the agencices compla'med of are exercising all
proper care. A report of the actual facts based upon a careful
and unprejudiced examination of conditions serves to allay suspi-
cions and prevent thoe further existence of dissatisfaction. In other
cases the conditions are obscrved to be as alleged, but abatemeont is
effected through a clear and convincing presentation of the iacts to
the offending partics, coupled with suggestions as to practical reme-
dies and an appeal for cooperation. Kgain,- thero may be encoun-
tered those who are carclessly permitting industrial wastes to render
a strenm uninhabitable for the more desirable fishes and who are
not amenablo to reasonable suggestions. In such cases the findin
of the Burcau can still serve a uscful purpose in directing public
attention to a wanton abuse and in reinforcing those who may be
interested to seck relief by process of law. The Bureau has within
tno year conducted & number of investigations of this kind and the
reports have been placed as promptly as possible in the bands of
the parties interested.
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COMMERCIAL FISHERIES.

Investigations completed by the Bureau during the year, in
addition to the work of local agents in collecting data tor important
vessel fisherics on the Atlantic and Pacific coasts, included canvasses
of the fresh-water musscl fishery of the Mississippi River and its
western tributaries from Kansas northward; the fisheries of Lakes
Pepin and Cooper in the Mississippi River, the former between
Minnesota and Wisconsin, and the latter at Keokuk, Towa; the
crab industry of Maryland and Virginia; - the sbad and alewife
industry of Chesapeake Bay and tributaries; the coastal fisheries of
New York and New Jersey, exclusive of shellfish, for 1915; and the.
shad fishery of the Hudson River for 1915 and 1916. The inquiries
relating to the fresh-water mussel fishery in the region referrod to,
and those relating to the shad and ulewile industry, were begun tho
latter part of the preceding fizcal year.

FRESH-WATER MUSSEL FISHERY.

The general canvass of the fresh-water mussol fishery, which has
been in progress for several years, was completed during the past
year. e _streams covered were the Mississippi River and its
western  tributaries from Kansas northward, except the Neosho
River in Kansas, which was included in the work of a previous year;
and the data collected weroe for the calendar year 1914. A spoecial
bulletin giving the results of tho cunvass was issued and distributed.
The number of persons engaged in the mussel fishery in these streams
in 1914 was ],873, and the investment in boats, fishing apparatus,
and shore and accessory property amounted to $132,267. The

roducts included 8,539 tons of shells, valued at $148,960, and pearls
ound in the mussels to the valuo of $62,902, a total of $211,862. All
tho shells were used in the manufacture of poarl buttons. The
{;rinci al fishing apparatus used in taking mussels is the crowfoot
ar, the catch with this appliance in this region amounting to 6,524
tons of shells, valued at $120,859. The remainder of the catch was
taken with forks, rakes, diggers, tongs, scoops, or basket rakes, and
by hand while wading.

Mississippi River—The most important of these streams is the
Mississippi River, the products of which amounted to 6,626 tons of
shells, valued at $125,948, and $50,562 worth of pearls, a total of
$176,510 in value. This shows a decline of about 58 per cent in
quantity and 61 per cent in value of the output of shells and pearls
sice 1903, the last previous year for which data are available. In
view of the fact that the mussel fishery has been prosecuted in the
Mississippi River for nearly 25 years, ‘the decline in the output is
not so surprising. Nearly 94 per cent of the river’s catch in 1914
was taken with crowfoot {ars, and of the remainder 2 per cent were
taken with forks, 2 per cent with rakes, and 2 per cent with diggers
and tongs. TFishing with crowfoot bars is more vigorously prose-
cuted in Lake Pepin than in any other portion of the river. In many
cases two rowboats or scows are connected by a bar or pole 10 to 15
feet long, a gasoline boat pushing against the middle of the bar
being used as the propelling power. e two small boats are pro-
vided with 4 crowloot bars, 3 of which are being fished while the
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fourth is having the mussels removed from it. Usually two men,
but occasionally only one man, handle such an outfit.

Mussel fishing on this river in 1914 was followed from Pine Bend,
about 20 miles beiow St. Paul, Minn., to the mouth of the Missouri
River, near Alton, Ill., the fishing ending abruptly at that point. A
few shells have been taken as far up the river as Bemidji, Minn.,
but no sale of them has ever been made. Probably the most pro-
ductive portion of the river in 1914 was in the vicinity of Frontenac,
Minn., whero, within a few miles, tho 45 men engaged caught 645
tons of shells, valued at $10,570, and $2,100 worth of pearls and
slugs. The beds near Maiden Rock, Wis., were also quite profitable
the output of 36 men amounting to 390 tons, valued at $6,630, and
$2,100 worth of pearls. Lake Pepin as a whole produced 1,932 tons
of shells, valued at $31,486, and $11,820 worth of pearls. It is said
that there were at least 1,000 men fishing for mussels in Lake Pepin
in 1911, the catch amounting to about 4,000 tons, compared with
an output of less than 2,000 tons in 1914 taken by 281 fishermen.

In 1900, when the first mussel fishing was done at Red Wing, Minn.,
there were said to have been 75 boats at work on the beds there,
compared with 8 boats in 1914. The first mussel fishing at New
Albin, Jowa, was in 1899, when there were at least 20 men working
on the beds, which yielded an average day’s catch per man of
several thousand pounds, compared with 150 to 200 pounds now.
In the early days of the fishery very fow shells other than nigger-
heads were saved. As recently as 1910 as many as 70 or 80 men
worked on the mussel beds opposite New Boston, IIl., while in 1914
only 15 men were engaged and small catches were made. There
were 15 or 18 mussel fishermen out of Quincy, I1., in 1900, while in
1915 there were none, this being due both to overfishing and to the
building of dams and dikes by the Government to preserve the chan-
nel of the river. Similar changes have taken place at Canton, Mo.
where a button factory is located, but the shell supply is obtained
from various parts of the Mississippi Valley. The mussel beds in
the vicinity of Prairie du Chicen a few years” ago were the most pro-
lific by far of any ih the entire river, but in 1914 the catch of 100
men In that vicinity amounted to only 385 tons, valued at $6,872,
and $5,500 worth of pearls and slugs.

A great declino has taken place also in the beds near Muscatine,
Towa, where the industry was first established in 1891. The near ex-
haustion of the beds in this vicinity has caused many of the local fisher-
men to seek unworked mussel streams in various parts of the country.

The catch of the Mississippi River as a whole was divided among
the different species approximately as follows: Niggerheads, 25 per
cent; three-ridges (including blue-points), 23 per cent; wartybacks,
13 per cent; muckets, 13 per cent; pig-toes, 6 per cent; washboards,
6 per cent; pockethooks, 3 per cent; yellow sand-shells, 2 per cent;
Missouri niggerheads, 2 per cent; pistol-grips, 2 per cent; and mon-
key-faces, 1 per cent. The remaining 4 per cent consist of black sand-
shells, ladyfingers, bullheads, and a gew other unimportant species.

Cedar Kiver.—The catch of this river was apportioned among the
different forms of apparatus as follows: 54 per cent with forks, 22
per cent with hands while wading, 18 per cent with crowfoot bars,
and the remainder with rakes. l\fuckets predominated in the catch,
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with a percentage of 57. The remainder was divided as follows:
Three-ridges and blue-points, 18 per cent; pockethooks, 10 per cent;
warty-backs, 3 per cent; pigtoes, 1 per cent; and a few each of pistol-
grips, black sandshells, butterflies, maple-leaves, and other unim-
portant species.

A few pearls and slugs were taken from this river as far up as
Osage, Towa, in 1914, but Charles City, Iowa, and vicinity was the
upper limit of shell fishing. The most productive heds were in the
vicinity of Cedar Rapids. This was also the lowest point on the
river where shells were taken. The catch of 15 men in that locality
amounted to 130 tons, valued at $2,020, and %975 worth of pearls
and slugs.

The first mussel shells were taken for market from this river in 1905
near Vinton, where a button factory was established about that time
and operated for several years.

Des Moines Riwer.—More than 75 per cent of the river’s output is
taken between Ottumwa, Towa, and about 15 miles below that city.
Forty-five tons of shells were taken from the east fork of the river
as far north as between Bert and Bancroft, this being the first year in
which work was done on that branch of the river. The lowest point
at which shells were taken was near Keosauqua, Towa, an output of 17
tons being shown for that vicinity. The prevailing species were
three-ridges (including blue-points), warty-backs, muckets, and pig-
toes, with percentages of 45, 18, 15, and 13, respectively. The
remainder was made up of pistol-grips, maple-leaves, monkey-faces,
lady-fingers, pockethooks, ete. About 63 per cent of the catch was
made with forks, 29 per cent with hands while wading, and the
remainder with rakes. The first record of any shells being taken
from this river was near Kcosauqua in 1910. )

James River—This river, said to be the longest unnavigable river
in the United States, supported mussel fisheries from Riverside,
S. Dak., to within a few miles of its mouth—Yankton, S. Dak. The
most prolific beds were between Milltown and Olivet, S. Dak.
and those located a few miles above and below Yankton. The tota
output of the river in 1914 amounted to 260 tons, valued at $3,498,
a.ndp $700 worth of pearls and slugs. Twenty-seven persons were
engaged in the fishery and had an investment of $1,460, including
apparatus, boats, and shore property. About 90 per cent of the
catch was taken with scoops, or basket rakes, and the remainder with
forks and by hand. The output was composed of 85 per cent three-
ridges (including blue-points), 10 per cent fat muckets, and the
remainder maple-leaves, pocketbooks, and heel-splitters. The first
record of any mussel fishing being done in the James River wasin 1912.
Pearls, however, were taken several years previously.

Osage and Marais des Cygnes Rivers.—The Osage and Marais des
Cygnes Rivers are treated as one, the latter being the name given to
that portion of the river flowing through Kansas. Forty men, with
an investment of $1,261, were engaged in shelling on this river from
near Trading Post, knns., as far down as Warsaw, Mo. The total
output in 1914 amounted to 204 tons of shells, with a value of $2,111,
and $380 worth of pearls. About 37 per cent of the catch was made
with forks, 26 per cent with hands while wading, 22 per cent with
crowfoot bars, and the remainder with diggers and tongs. The out-
put was apportioned among the different species as follows: Three-
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ridges (including blue-points), 43 per cent; washboards, 17 per cent;

ig-toes, 15 per cent; muckets, 12 per cent; and a few each of warty-
{:acks, monkey-faces, lady-fingers, pistol-grips, maple-leaves, and but-
terflies. The most prolific beds were those between Warsaw and 55
miles above that town, 22 men working on these beds obtaining 110
tons, with a value of $1,540, and $100 worth of pearls.

Wapsipinicon River.—Mussel fishing on this river in 1914 extended
from Independence as far down as Anamosa, Iowa. The total output
was 132 tons, valued at $1,797, together with $765 worth of pearls and
slugs. The 37 persons engaged had an investinent, in apparatus,
boats, and shore property, of $811. More than 50 per cent of the
catch was made wit-g forks, the remainder being taken by hand
while wading, and with crowfoot bars, and rakes. The catch was
divided among the different species as follows: 71 per cent muckets,
15 per cent blue-points and three-ridges, 10 per cent pocketbooks,
and the remainder warty-backs, squaw-foots, pig-toes, and heel-
splitters. The first mussel fishing on this river of which there is
any record was in 1908.

owa River.—The total output of this river in 1914 was 93 tons of
shells, valued at $1,038, and $2,975 worth of pearls and slugs. The
86 persons engaged had an investment of $345 in apparatus, $500 in
boats, and $300 in shore property. More than one-half of the shells
were taken with hands while wading, about 25 per cent with forks,
and the remainder with crowfoot bars and rakes. The shells were
apportioned among the various species as follows: 42 per cent muck-
ets, 30 per cent pockethooks, 20 per cent three-ridges (including blue-
points), and the remainder divided among warty-backs, squaw-foots,
istol-grips, black sand-shells, maple-leaves, pig-toes, lady-fingers,
eel-sp%itters, and butterflics, Pearls wero foun(li) as far up the river as
Popejoy, but the upper limit of mussel fishing was near Eldora, from
which place it was followed at intervals as far down the river as North
Liberty. The first mussels for commercial use were taken from this
river in 1908.

Minnesota River.—Mussels were taken at intervals along this river
in 1914 from Montevideo, Minn., to within a short distance of its
mouth, the total output amounting to 118 tons of shells, valued at
$1,254, and %455 worth of pearls. The 13 men engage(i had $120
invested in apparatus, $280 in boats, and $145 in shore property.
The most important catch was made in the vicinity of N%W Ulm,
Minn. The entire output of the river was taken with crowfoot bars,
and was composed of 56 per cent three-ridges (including blue-points),
27 per cent muckets, 6 per cent washboards, 5 per cent warty-backs,
and a few each of niggerhcads, pig-toes, and pistol-grips. The first
commercial fishing in the Minnesota River was done near its mouth
in 1905 by a few fishermen from the Mississippi River, who remained
only a short time. Work was followed up more steadily from 1909.

Meramec River.—Mussel shells were taken from the Meramec River
in 1914 at various localities between St. Clair and Valley Park, Mo.,
the total output amounting to 90 tons, valued at $830, and $465
worth of pearis and slugs, gI‘he 30 fishermen engaged had an invest-
ment of $280 in apparatus, boats, and shore property. Nearly nine-
tenths of the mussels were taken by hand and the remainder with
crowfoot bars. Muckets composed about 43 per cent, three-ridges
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26 per cent, washboards 8 per cent, and warty-backs and pistol-grips,
or buckhorns, 7 per cent each of the catch, the balance being made
up of pig-toes, nigg:zrheads, maple-leaves, and monkey-faces, The
first commercial fishing on this river was in 1910.

. Blue River.—Some mussel fishing was done on this river near Beat-
rice, Nebr., in 1914, a total catch of 55 tons of shells, valued at $770,
being reported.

South Skunk River.—The 5 fishermen on this river caught 43 tons
of mussel shells, valued at $602, and $310 worth of pearls and slugs
from the South Skunk River near Oskaloosa, Iowa, in 1914, Some
shelis were taken from the Skunk River proper in 1913, but none in
1914,

Shell Rock River—Mussels were taken from this river between
Marble Rock and Shell Rock, Iowa, the total output, however, being:
only 32 tons, valued at $354, and $210 worth of pearls and slugs,
Only 6 men were engaged on the entire stream in 1914. One-half of
the catch was made with forks, and the remainder with hands, crow-
foot bars, and rakes. The different species were found in the follow-
ing proportions: Pocketbooks, 47 per cent; muckets, 43 per cent;
blue-points, or three-ridges, 8 per cent; and a few squaw-foots. No
shelling was done on the river previous to 1908.

Cottonwood and Bourbeuse Rivers—The two remaining streams in
the region canvassed were the Cottonwood and Bourbeuse Rivers.
Shells were taken on the former river at Cottonwood Falls, Kans.,
and on the latter near St. Clair, Mo., the combined catch of the two
riv:iersl amounting to 65 tons, velued at $430, and $60 worth of pearls
and slugs.

Statis%zcs of the mussel fishery.—Complete statistics for all of the
mussel-bearing streams of the Mississippi Valley show a total of
10,331 persons engaged in the fishery, an investment of $540,608,
and a catch of 51,571 tons of shells, valued at $825,776, together with
$376,284 worth of pearls and slugs; the total value of the products
amounting to $1,202,060. Statistics of the mussel fishery of the
Mississippi River and its western tributaries from Kansas northward
for 1914, and of the entire Mississippi Valley in three sections for
1912, 1913, and 1914, respectively, are given 1n the following tables:
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FresE-wATER MusseL Fisuery or THE Mississippl RIVER AND ITs WESTERN
TRIBUTARIES ¥ROM KANSAS NORTHWARD IN 1914.¢

Blue River, | o4ur  |Dag Molnes| Towa James | Meramec
Items. (*lg?gmm River River, River, River, mgollfsoour-
River, Kaus. Iowa Towa, owa. 8. Dak, Rivors, Mo.
Pergons engaged: No. | Value.|No.| Value.|No.] Value. No.| Value.|No.| Value|No.| Value
Fishermen...................  7(....... 80 ....... 31 ]....... 86 f.......[ 27 |....... 32 (.......
Shoresmen......voeeeecceecefenenafaunnn.. 10f.......|. R PO P ERU I Ry R R
Total.....cooveniinnnnnn. Tlooeoo.. 90 ....... 31 |....... 86 |....... 27 |....... 32 |.......
Fishermen, classified by meth-
ods used:
Crowfoot bars................
Forkg...o.oioiiiiiiiiannnn..
Rakes......oooovinnnaan..
Dlggerq or dredgers. ........
(i1 S

.Scoops, or basket rakes
Waders..........cociivnannn.

Apparatus:
Wowroot bars......... pairs..

I‘or s

Tol

Shore and accessory property...
Total Investment........

Produets:
Shells—
With crowfoot bars. .tons..
With !orks
With ra

With tonr:s ..........
\Vil{x{ scoops, or basket

Total value of products. ..

...... 10 | 565 |. 375 300 [....[ 220].. 150
...... 65 1,964 716 [....] 1,145 |....] 1,530 |....j 300
............. 87 Joeeeond 10l mo0 ... 10 90
23| 26620 2407(....]......

10] 1o ... ..

.............. SN RN RV U NN UURURN ROUN USRI IR I
S T U U T R 232 | 3,162 [....[.......
110 | 1,120 (117 | 1,381 |100°| 1,300 [ 60| ""562°| 8 9 820

110 | 1,120 (185 | 5,926 [336 | 4,402 | 93 | 1,088 {260 | 3,498 [100 | 910

...... [ 100 {....| 3,665,|....[ 2,305 |....| 2,975 |....| 700(....| 475
...... l 1,220 |....| 9,50t |....[ 6,707 |....[ 4,003 |....| 4,108 |....] 1,385

a Not including the Neosho River, shown in another table,
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FresH-wATER Muvusser Fisuery oF THE MississirPl RivEr anD Its WESTERN
TripuTARIES FROM KANsAs NorTtawarp 1IN 1914 a—Continued.

Osago and | Shell RockI

i3 i - .
Ttoms Moot Muslsippi M@;f:;:g“ and Soutis Wapsoln-| o
) Minn! River. Rivers Mo Rivers, River, :
and Iowa. Towa.
Persons engaged: (No.| Value.]| No. | Value. [No.| Value.|No. Valur.|No. Value.l! No. | Value.
hermen.... 13 1, 383 [........ 39 [...... 1 |....... 35 |-aenan. 1,744 |.......
Shoresmen.............. ‘s | ) N SR 1] 2|....... 129 |.......
17) I 13 |.ee.... 1,408 [........ 40 [....... 12 |....... 37 |eeenl.. 1,873 J.......

Fishermen, classified by
methods used:

Total, exclusive of

duplication........ 13 |....... 1,383 [........ 39 [....... )5 B IR 1 N 1,744 [.......

Boats: . T N
Rowboats.............. 9| $95| 734(812,360 | 32| 8205 (10{ 880 35| $235) 1,055 814,860
Gasoline boats. ......... 3 185 731 (72,755 2| 650 ... oeeeont 1 100 | 749 | 74,950
House-boats............ P D 55 6,595 ... {....... [P PR N 85 | 6,595

91,710 | 34 855 1 10 80 | 36 335 | 1,859 | 96,405

16,816 | 8 17,840
103 | 25 450
51 [.. 95
164 2 174
70 |.. 70
............ 67
17,204 |. 18,702
Bhore and accessory prop-
[ 4% 4 RPN S €1 3 O, 14,795 |....] 285 ].... & ...l 280]....... 17, 160
Total investment....|....| 545 |....... 123,709 |....| 1,261 |....] 221 [....] 811 |....... 132, 267

118 | 1,254 | 6,216 (117,238 | 45 630 | 13 168 | 25 375 | 6,524 |120, 859
14 7

B U PR 9| 3,308 75| 730 (41| 520|72| 98| 85212138

PN PR 132 | 3,049 |....]|.cee... 1| 15 8] 100| 206 4,019

[ RN P, 851 1,303 (20| 280 }....[....... N 105 1,673

wuh tongs. ..... do...|..ofeeeenn 44 960 | 10 [ 140 |...f......n RN S 541 1,100

Wu.h woom, or basket .

......... L7 N [ D DAY F ) PO IS ¥ 21 B 9 (7
Wit.hha.nds.... doa. e 54 31|10 M2|27| 337 566 6,

Total........... <---{118 | 1,254 | 6,626 ]125,048 |204 | 2,111 | 75 | 056 |132 | 1,707 | 8,539 [148, %60

Pearls.....ccvevennannnn O R 1.1 3 S 50,562 {....| 380 [....1 520f....] 765 (....... 2,902

Total value of prod-
.............. ceed| 1,709 |. ..., {176,510 |....| 2,491 [....| 1,476 |....| 2,662 }.......] 211,802

@ Not including the Neosho River, shown in another table,
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FRESH-wATER MUsskeL TISHERY oF THE Mississippl VALLEY.

Streams tribu-

tary to Great
s ot | 1808 SR, | Mostaiopt v
Items. Mexicofrom Ohlo| 8NU MISSISSIDDL ¢y 45 vies from Total.d
River southward Iiivers north of Kansas north-

the Ohio and east
in1912.e of tho Mississippi ward in 1914.¢

River in 1913.

Persons cngaged: No. Value, No. Value. No. i Value. No. Value.
Fishermen................. 4
Transporters .
Shoresmien..........ccoc.o..
Total.......oolooi]ed, 866 | 03,592 o e8! w831,
Fishermen, clagsifled by
meth usod:
Crowfoot bars.............. 2,703 [.......... 1,452 |..
......................... 313 |
24
8coops, or basket rakes. ..
Miscellaneous apparatus J R
‘Waders
Total, exclusive of du- i
plieation................... 4,685 ... ... .. : cea . , 748 ...l
Boats and vessels:
TRowboats and barges. ..... 4,276 | $26,631 | 2,109 | $16,712 | 1,055 | $14,860 | 7,530 | 858,203
Gasoline boats .. 446 58,545 1 1,031 87,320 749 74,950 | 2,228 221,815
House-boats . 579 46, 900 115 14,610 55 6, 595 749 68,195
Vessels transporting 25 66,285 ...l oo I 25 56,265
Total.eeeaenenaennna... 5,326 189, 4'¥l 3,345 | 118,642 1,859 | 96,405 | 10, 530 404,478
Apparatus: - =
Crowfoot bars pairs.. ’ 31,806 | 2,212 | 24,305 1,488 | 17,840 | 6,495 74,131
Jorks .. K 427 1 1,108 1,441 313 456 l, 780 2,324
Tongs....covvuennn.. 7,321 513 2,796 14 70| 1,772 10,187
Diggers. oo e e 102 658 34 174 136 832
Dredges.....ooovnennn. 1,500 36 63 ... 55 1,563
RakeS..........oooaln 58 85 119 79 95 185 272
Scoops, or baskatrakes.....|.....o. L L BT 15 | 67 15 67
Miscellaneous apparatus....'..................l........ L P S A 9
Totale...oooovneina... 41,202 ] ........ | 29,481 |........ | 18,702 | ........ 81,385
Shoro and aceossory prop(-rLy 10,853 j........ 18,782 i........ . 17,160 | ........ 46, 745
Total investment. .. ... 241,486 {........ 166,855 |........ i 132,207 [.... 540, 608
Products: =
Shells—
With crowfoot bars.tons. .| 14,531 | 210,521 | 15,258 245,477 1 6,524 120,859 | 36,313 576,857
With forks........ do....| 1,277 | 15,283 | 3,202 ( 85, 757 852 | 12,138 | 5,421 83,178
‘With tongs. ....... do.... 3,20t 55, 568 700 13, 559 54 1,100 | 4,045 70,227
With diggors...... do....lo ool 1,733 | 28,200 105 1,673 | 1,838 29,873
With dredges. ... .. do....|" 303 5,001 225 4,50 | 528 9, 501
Withrakes........ do. 24 370 161 2,856 208 4,019 391 7,264
With scoops, or bnskct
TakeS. .ot tons. .l 232 3,162 232 3,162
W xth misoellanoouq np-
}mratus .......... tons..|........0...... ... 34 483 |l el 34 453
With hands....... do.... 379 7,764 | 1,824 31,408 566 6,009 | 2,769 45, 181
Totoal..oeeiiinennnaane. 19,715 294, 606 | 23,317 | 382,210 | 8,539 | 148,960 | 51,571 $25,770
RTINS ISR U 149,121 ... 164,201.1. ... T 62,002 |........ 376,284
Total value of products.!........ 443,727 |........ 546,471 | ........ i 211,862 I ........ 1,202, 060

e From Statistical Bulletin 305. This includes Neosho River, Kans.

b From Btatistical Bulletin 314, This does not include tributaries of the Ohlo River in Ohlo, data for
which were shown in Statistical Bulletin 305,

¢ From Statistical Bulletn 343. This does not include tho Neosho River, Kans., data for which wero
shown in Statistical Bulletin 305,

d Obtained by combining statistics for the threo sections of the Mississippt Valley for 1912, 1913, and 1914,
respectively.

eIncludes 56 women,

7 Includes 253 women.

¢ Includes 118 women.
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FISHERIES OF LAXKE PEPIN AND LAKE COOPER.

Lake Pepin.—Lake Pepin, an expansion of the Mississippi River
between Minnesota and Wisconsin, is nearly 25 miles long and 3
miles wide at its greatest breadth. It supports quite extensive
fisheries. Pepin, Wis., is the most important town in the extent of
its fisheries along the lake. Maiden Rock, Wis., also supports impor-
tant fisheries.

In 1914 there were 137 fishermen engaged in the industry, their
total investment amounting to $43,599. The investment included 28
ﬁasoline boats, worth $7,625; 53 rowboats, valued at $1,300; 1 house-

oat, valued at $100; 295 fyke nets, valued at $24,995; 14 seines,
valued at $3,340; 664 anchored gill nets, valued at $4,421; 8 trap nets,
with a value of $480; $3 worth of lines, and 81,335 worth of shore and
accessory property. The total output of the lake amounted to
758,670 pounds of fish, with a value to the fishermen of $33,719.
Buffalofish, German carp, fresh-water drum, and catfish made up 94
per cent of the value of the entire catch. The most important appa-
ratus used was the fyke net, known locally as hoop net. The catch
therewith amounted to 337,446 pounds of fish, valucd at $18,973. The
leading species included in the catch were buffalofish, fresh-water
drum, German carp, suckers, and quillbacks, or white carp. Seines
ranked next in importance with a catch of 291,216 pounds of fish,
having a value of $8,219. German carp and buflalofish were the two
leading species taken, the value of the two being more than three-
fourths that of the entire seine catch. The catch by anchored gill
nets amounted to 126,198 pounds, valued at $6,432.  As in the case
of seines, the principal species taken were the buflalofish and German
carp. Trap ncts and lines were also used, but the combined catch of
the two amounted to only 3,810 pounds, with a value of $95.

The fishery conditions on Lake Pepin have imp;oved very much
within the past 15 years by the opening up of the New York market
during the winter season. Previously there was only a local demand
for the fish. A considerable portion of the winter fishing is done
through the ice. Comparatively few fish are handled during warm
weather, as the demang is then very light. There is o close season
3long the lake in both Minnesota and Wisconsin from April 15 to

une 15.

Lake Cooper.—Lake Cooper, which is merely a widening of the
Mississippi River formed by back water from the dam at Keokuk,
Iowa, has a length of about 50 miles.

There was a total of 105 men engaged in the fisheries of this lake
during 1914. These men had an investment of $16,190, and caught
661,135 pounds of fish, valued at $23,300. Buffalofish, German carf),
and catfish contributed 94 per cent of the value of the total catch.
The most important form of apparatus used was the fyke net, known
locally as bait nct. The catch by this form of net amounted to
488,005 pounds, valued at $16,210. The remainder of the catch was
taken with lines and trammel nets. The most important species
taken both in fyke nets and trammel nets were German carp and
buffalofish. Catfish and German carp constituted the principal
species taken on lines.

The form of fyke net in general use on Lake Cooper is much smaller
than those used on Lake Pepin, having neither leader, wings, nor
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heart, as have most of those on the latter lake. The Lake Cooper
fyke nets have from 4 to 7 hoops, 24 feet in diameter. There was
one set in the lake opposite Sandusky, Iowa, in 1914, however, which
had 9 hoops, the largest being 11 and the smallest 7 feet in diameter.
The total length of this net was 57 fect.

FisHERIES OF LARE PEPIN AND LAKE CooPER (MIssISsIPPI RivER) 1N 1914,

Ttems. Lake Pepin. Lake Cooper.

Persons engaged: Number.
Fishermen..... 135
Bhoresmen............ocooioiiiiiiiii 2

< U 137

Boats, apparatus, and other property:
Gasollite boats o ey, e, 28
Rowboats.................... .

Fykenets...... teeeieeieireeeiaaas
SeIMeS. ... ittt
Anchored gillnets.................... SR 664
Trammelnets.............o.ooooiiiiiiiiiii i
) o T < T P 8

Products by apparatus:
With seines—

Buflalofish........ .
Catfish..............
Fresh-water drum..
German carp........
Mooneye, fresh.......oooooioiiia ... ..
Mooneye, smoked..................oi....
Quillback, or whitecarp......................
Spoonbillcat, or paddlefish
Sturgeon, 1ake .. ..o .
BUCKCTS. ..t ee ettt et

TOLAL ettt e 201,218 | 8,219 |......... I

With fyke nets—
Buffalofish..... L pounds..| 173,450 | 14,068 | 232,585 | 8,615
gg;ﬂs!i‘ .......... do....| "10,975 :

) £ 01,
Dogfish.........
Fresh-water drum .
German carp....
Mooncye, fresh. .
Mooneye, smoked......
Quillback, or white carp. ..
Spoonbill cat, or paddlefish..
Sturgeon, lake...........
Suckers........
Bunfish. . oo

With anchored gill nets—
< Buftalofish..........o o

German CarP....ooveeiecneueenennnnnenn...
Qulitback, or whitecarp.....................
Spoonbill cat, or paddliefish
BLUrgeon, 1aKe .« o cvviiriin i i e

Crappie.. ..
Fresh-water drum..

German carp. ..
Sturgeon,me ...........................................
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Frsueries oF LAKE PePIN AND LaxEe Coorer (Mississiprr RIVER) 1N 1914—Con,

Items. Lake Pepin. Lake Cooper.

Products by apparatus-—Continued.

With trap nets— Number. | Value. | Number. | Value.,
Catlish. ... ... oo il 235 $15 (...

Fresh-waterdrum...........o....... . ... 3,400 65 [...

T PR 3,635 L R U

With trot and hand lines— .
Buffalofish.................. ... ... pounds..f......... el 2, 085 $NH
Catfish...........o..o....... ...do.... { 52, 065
Eels ...
Fresh-waterdram.........o.o..o. ...
Germanearp. ....ooiiiiiiiiiiaan. ...
PiKC.oonoot i
Sturgeon, Jnke. ...l
Sunfish. .o

Product by species:
Black bass

250
: 26, 860 827
German carp. .. ........... ...do. 23 7,6 302,365 | 7,823
Mooneye, {fresh S

Mooneye, stnoked
Plke..o.oooooiiiiiiiiii.
Quillback, or white carp. ..
Spoonbili cat, or paddlefish
Sturgeon, lake...........
Suckers........oo.eenn
F T 0T 1) S

3 ) R 758,670

CRAB INDUSTRY OF MARYLAND AND VIRGINIA.

The blue crab is one of the most valuable fishery resources of
Chesapeake Bay. In no other body of water is this species so abun-
dant and important. The increasing magnitude of the fishery has
occasioned much concern among those solicitous for its future wel-
fare, and there has been much discussion of the necessity for restric-
tive measures in Maryland and Virginia. The Bureau desired to
give the States full and reliable data on which to base any needed
action; and accordingly it placed its agents in the field on November
15, 1915, and on December 21, 1915, was able to issue a printed bul-
letin containing detailed statistics of the industry for the calendar
year 1915. This bulletin, which was very favorably rececived because
of its timely appearance and valuable contents, was distributed to
State legislators and fishery officials, to crab fishermen, dealers, and
canners, and to all other interested persons.

In Maryland the growth of the hard-crab industry has been quite
marked during the past few years, owing to the increasing number of
firms engaged in shi ing crab meat. The soft-crab fishery has
scarcely more than hcﬁ) its own. The crab industry of this State in
1915 gave employment to 7,312 persons, of whom 4,053 were engaged
in the shore or boat fisheries, 41 on fishing and transporting vessels,
and 3,218 in the wholesale trade and canning industry. The invest-
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ment in vessels, boats, fishing apparatus, and shore and accessory
property was $485,627. The wages paid in the wholesale,and. ¢an-
ning trades amounted to $191,840. The catch egated 90,281,646
crabs in number, or 30,093,882 pounds, valued at $664,651. 'This
includes 22,491,675 pounds of hard crabs, valued at-$335,375, and
7,602,207 pounds of soft crabs, valued at $329,276. The hard crebs
were taken chiefly with trot lines, and smaller quantities. with scrépes
and scoop nets. The greater part of the catch of soft .crabs was
taken with scrapes and scoop nets, and the remainder with trot lines
and seines. o v

Crisfield still remains the center of both soft and hard crab indus-
tries, about three-fourths of the entire crab catch of the State bein
handled and shjgped from that place in a live condition or ias;cna
meat. Many soft crabs are also brought here for shipment in the
early spring from the western shore ofu% irginia. In.1915 there were
47 ﬁ}.’xms in Crisfield and immediate vicinity handling soft crabs onky
17 firms handling hard crabs only, 2 firms handling both SOﬁI.&nd
hard crabs, and 1 firm which canned soft crabs. Several of the soft-
crab firms had branch houses at various localities throughout: Sem-
erset and Dorchester Counties, Md., and Accomac County, .Va., their
products being brought to Crisfield for shipment. Most, of the ¢cnahs
caught on the western shore of Maryland are also bro,u%ht by gasoline
boats to Crisfield for shipment. W>i’th the exception of a,few shipped
by steamer for consumption in Baltimore, practically ail of the.soft
crabs are sent by express from Crisficld. R

Somerset County leads all other counties in the produetion of
crabs, the value of 1ts output to the fishermen in 1915 amounting to
$365,498, as compared with $130,136 for Dorchester, $106,480 for
Talbot, $18,695 for Qucen Anne, $14,210 for Anne Arundel,:$12,385
for Kent, $4,900 for Calvert, $3,425 for St. Mary, $1,850 for Wi-
comico, $1,670 for Charles, and $1,000 for Baltimore. The value of
the hard-crab industry far exceeds that of the soft-crab industry iin
all of the above countics except Somerset, where the conditions,are
reversed. All of the soft crabs except a.fow used for camning at
Crisfield are shipped alive, while most of the hard crabs am'u‘:ﬁzed
in the extraction of the meoat, which is packed and shipped in tin
buckets. There were only 3 firms in the State canning crabs in 1815,
2 of these handling hard and 1 soft crabs; the combined. output.of
these firms was 179,976 cans, including a few glass jars, having a
value of $33,759. - L

The crab industry of Virginia employed 2,978 persons and 336{;;150‘
in invested cupit;{' The catch amounted to 60,748,158.crabs (in
number, or 20,249,386 pounds, valued at $317,156; of these, 18,765,148
pounds, valued at $242,754, were hard crabs, and the remainder,
1,484,238 pounds, valued at $74,402, were soft crabs. The mget
important apparatus used for crabs in Virginia is the trot, line, which
took 14,042,861 pounds, valued at $135,817; dredges are next, with
a catch of 4,196,000 pounds, valued at $94,928; the . remaining.hard
crabs were taken by means of scrapes and scoop.nets. . ,chgip, nets
constitute the most important apparatus used in the. softrerab
fishery, the catch with these amounted to 867,797 pounds,, yalued;at
$47,362; scrapes are next in importance with 616,441, pounds, vslusd
at $27,040.

6111°—17—5
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Considering the relative importance of this industry by counties,
Elizabeth City County ranks first with 5,040,840 pounds, valued at
$78,533; Accomac County is next with 4,352,612 pounds, valued at
$96,130. The former county has an excess of 688,228 pounds over
the latter, but the value is $17,597 less. This is explained by the
fact that Accomac County has quite an important soft-crab fishery,
while Elizabeth City County has only hard crabs. The third in
importance is York County, with 2,204,800 pounds, valued at $27,504;
the fourth is Mathews County, with 1,997,760 pounds, valued at
$18,221; the fifth is Norfolk County, with 1,959,000 pounds, valued
at $21,772; the sixth is Northampton County, with 1,050,264 pounds,
valued at $24,587. The remaining counties fave less than 1,000,000
pounds each. Accomac County leads in the production of soft crabs,
the catch this year being 1,150,996 pounds, valued at $50,645. North-
umberland County leads the western-shore counties in the produc-
tion of soft crabs, the catch amounting to 166,390 pounds, valued at
$12,564; Lancaster County, the next in point ol importance, shows
a catch amounting to 78,720 pounds, valued at $5,928. Great Wi-
comico River region in the former county, and Corrotoman River, a
branch of Rappahannock River, in the latter county, are regard’ed
‘a3 quite productive and remunerative soft-crab waters, rendered more
remunerative, probably, because of thefact that the soft crabs appear
here eariier than on thoe eastern shore, in the Tangier Sound region,
and 1::he Crisfield dealers send boats over in the early spring for the
catch.

'~ Crab fishing usually starts in Northumberland and Lancaster Coun-
ties about the 15th or 20th of April, while the soft-crab season about
Crisfield does not begin until about the middle of May. The catch,
as well as the demand, diminishes about the early part of June, and
many of the fishermen then seck other employment, although the
Crisheld boats continue the trips practically throthout the scason.
These boats also call at other points on the western shore to make crab
collections.” Trot-line ﬁshin% is carried on with more or less impor-
tance in every county along both the eastern and western shores, but
at many points on the latter side the fishermen lack good shipping
facilities, the only outlet being to Baltimore by steamer, and crabs
thus shipped from some places one morning do not reach their desti-
nation until the following morning. Many of the York County fish-
ermen go to the lower part of the bay, where they consider the fishing
ounds to be more productive, and scll their catch to Hampton.
me little trot-line fishing is carried on by Princess Anne County
fishermen living about Lynnhaven Inlet. ey start in Lynnhaven
River in early spring, before the crabs begin moving about, and get
ood prices for their early catch, but when the Hampton fishermen
egin fishing the price usually drops, and as the Lynnhaven fisher-
men are handicapped for want of convenient market they have about
all abandoned crab fishing by early June. Hampton is, by far, the
most important locality in the State for the crab industry, 33 of the
56 vessels hailing from this region. There are 15 wholesale dealers
here, 2 of whom%mndje canned crab meat. These dealers take prac-
tically the entire catch of the dredge boats in addition to the trot-line
catch of this (Elizabeth City) and other counties. :
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Crabs are canned only during the summer months, and the crabs
used for this purpose are consequently taken by trot fines. The line
fishing begins as soon as the water becomes warm enough to cause the
crabs to move from the mud in ‘which they have been bedded for the
winter for protection from the cold, usually some time in April or
early May, and continues through the summer until the cold forees
the crabs to again seek the mud %ottom. In some sections, however,
the line fishing slackens during the extremely hot summer months,
this being especially true of those places where the shipping facilities
are not ?&vor&ble. The dredging scason usually opens some time
during November, usually about the middle of the month, as soon
as the crabs have bedded, and extends throughout the winter until
the water warms suﬂicientiy to start the crabs from their winter beds.
Dredging is mostly done in the lower part of the bay, and sometimes
outside the capes when the sea is not too rough. The entire winter
catch is picked and sold as fresh meat. Crab meat weighs 5 pounds
to the gallon, and an average of 7 crabs will yield 1 pound of meat.

A tuﬁlo showing the details of the industry in Maryland and Vir-

inia follows. There are given also comparative statistics of the catch
or & number of years, beginning with 1880. The output in 1915
was the lurgest for any year for which data are available, and the
value then was 50 per cent more than in 1908, the last previous year
for which the Burcau had collected complote returns. The informa-
tion at hand, however, points to a catch in 1915 much short of that
a few years before, and the climax of the fishery seems to have been
reached about 1912,

CrAB INDUSTRY OF MARYLAND AND VIRGINIA, 1915,

Items. Maryland. Virginia, Total.
Persons on§n rad: Number. Numbcr.
On vessels fishing................. 33 222
On vessels trunsporting........... 81.... 8
In shore or boat fishertes.......... 4,053 |.... 5,075 |...
Shoresmen 3,218 4,085
T RN 7,312 10,200 |..........
Vaessols, boats, apparatus, and other -
property:
Vessels fishing..ooo.oveeeniaiia.o. 16 $5,450 56 | $139,100 72| $144,550
Net tonnage.......ccceveeennnn.. o4l 497 [l 591 |..........
Vessels transporting............... 4 4,200 foeveennnnna]iennninnn. 4 4,200
Net tonnage...........coceunn... b i N R A . 261 ...
Gasolineboats.................... 1,304 181,475 253 61,160 1,587 242,625
Sail and row boats................ . 3,053 | 119,245 1,603 | 28,774 4,746 | 148,019
Apparatus vessel fisheries:
.......... 182 4,511 182 4,611
A 153 18 & 99 27
.......... . 30 720 30 720
7,452 250 710 2,734 8,162
874 641 317 2,411 1,191
8,741 1,139 7,449 2,664 16, 100
Seines. - )5 O O 29 111
Shore and accessory property...... 167,808 |............ 124,356 |........ ... 282,251
485,627 |............ 367,150 |............ 852,777
Products: ’
Vaessel fisheries—
With dredges—Hard crabs, .
00AS. ... e | 4,590,400 | 81,246 | 3,596,400 81,246
th scraj
Hard crab: ...pounds.. 26, 962 577 11,804 285 38,766 843
Soft crabS.ee...onun... do.... 85,772 3,475 52,332 2,355 138,104 8,230
TOtaleeeenereennnerannnnnn. 112,734 4,452 | 3,660,636 | 83,886 | 3,773,270 88,318
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CraB INDUSTRY OF MARYLAND AND VIRGINIA, 1915—Continued.
Items. Muryland, Virginia. Total,
Products—Continued.
Shore fisheries—
With drodgo.s—llard crabs, | Number. Valuc Number. Value. Number. Vulue.
pounds.... ... oo 3 813, 682 99, 600 813,682
With scrupos— :
Hard crabs.......... pounds 1,444,435 | £25,190 219, 086 5,083 | 1,663,521 30,253
[t erabs............... do. 3,001, 304 152,626 564,109 24,685 | 4,165,503 177,311
With scoop nets—
Hard crabs..............do. 1,100,422 20, 90! 205,397 8,681 [ 1,305,819 27,5
Soft crabs............... do. 3,530,808 | 157,024 867,797 47 362 | 4,398,695 204, 386
With trot lines—
Hurd crabs............. do.. 10,919,856 | 288,700 { 14,042,861 | 135,817 | 33,962,717 424,517
Soft crabs............... do. 364,877 14,266 |... R 364,877 14, 266
With seines—8oft crabs. . .do. . - 19, 266 1,485 |. 19, 266 1,485
20,081,148 | 660,199 | 16,588,850 | 233,200 | 48,560,008 | 803,489
30,003,882 | 664,051 (620,249,380 | 317,156 |<50,343,268 981, 807
L 101,840 )............ 67,012 1. ........... 258,852
Barrels, boxes, cans, and packing
MACOrialS USOd.omnr o nsnn e on ool 104,529 |............ 38,583 |...oo.inl... 143,082
Crabs canned............... L2331 000 N 1S DAY P, 478,104 91,465

2 90,281,646 in number.

b 60,748,158 in number.

< 151,029,804 in number.

CoMpPARATIVE StaTigrics or THE C('RAB Propucr or MARYLAND AND VIRGINIA
FOR VARIOUS YEARS FrROM 1880 rto 1913,

Muryhmd
Years. — - e — e _
Crabs, hard. Crabs, soft. Total.
o —— et e

| Pounds. Valuc. Pounds. Valuc. Pounds. Value.
1, 166, 667 $46, 850 {n) (a) 1, 166, 667 $46, 850
2 757,638 db,%g 1,636,530 | $133,788 [ 4,304, 168 170,757
2,(»74 675 37,438 | 2,208,820 | 161,331 , 883, 604 198,769
0| 31,723 | 4,056,110 | 228,600 | 6,444,200 | 260,413
2,776,808 | 37,460 | 4.%28,872 | 266,256 7,605,770 | 303,716
5,333,316 39,949 4,115,879 177, 637 { 9,449,195 217,586
9,824,793 5,884 4,303,582 | 202,563 | 14,128,375 288,447
2 6()5 282 168,996 | 5,732,865 189,851 | 18, 308, 147 358, 847
. | 12,786,000 124,000 [ 7,587,000 195,000 | 20,373,000 310 000
22,491,675 X 335,875 | 7, (;02 207 { 329,276 | 30, 003 882 , 0651

Virginia.
*Years - Grund total
Crabs, hard. t Crabs, soft. Total,

Pounds. | Value.| Pounds. Valuc. Pounds Valuc Pounds. | Value,
2,139,200 (832,088 “ a 2,130,200 | $32,088 | 3,305,867 | $78,048
626, 820 15 479 o a 6246, 820 15,479 | 5,020,988 | 180,236
05() 843 | 24,669 (2 " 9547 843 24,609 | 5,840,347 | 223,438
2, 584 704 28 210 440,310 | $26,054 3, 0&5 104 54,264 9,'409,31.! 314,677
2, 208 071 32 683 585, 156 29,379 2,704,027 62,062 | 10,399,797 | 365,778
5,.&31,398 28,3.11 1,068,116 49,014 | 6,309,514 68,245 | 15,848,709 [ 285 831
6,113,277 | 52,863 1,288,424 , 07 7,401,701 | 118,835 | 21,530,076 | 407,282
10,356,052 1179,575 1 1,910,654 92, 909 1" 206,706 | 272,484 ,664,853 1 631,331
23,001,000 |239,000 | 2,082,000 87,000 | 25,083,000 ?20 000 45 456,000 | 645,000
l8 765, 148 |242 754 1, 484 238 74,402 20 240,386 | 317,156 .M'i 268 D&l 807

a Statistics not available.

4 The statistics for 1908 are from duta published by the Bureau of the Census.
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SHAD AND ALEWIFE INDUSTRY OF CHESAPEAK_E BAY AND TRIBUTARIES.

In view of the large interests dependent on the perpetuation of the
supply of shad and alewives, or river herring, in the Chesapeake Basin,
the Bureau in 1915 mado a complete canvass of the in ustries con-
nected with these fishes, for the purpose of being in position to sub-
stantiate the often expressed opinion that radical action was demanded
of tho States in order to prevent commercial extermination. The
results of the canvass were promptly published in a statistical bul-
letin, which was at once sent to the governors and legislators of Mary-
land and Virginia, accompanied by three large charts showing tho
actual location of each pound net and gill net set for shad in 1915 on
cortain sections of the western shore of Virginia. The data thus
supplied are thought to have influenced the Virginia Legislature, in
its closing hours, to pass an act, effective in 1917, which will have the
effect of permitting a larger portion of the run of spawning fish to
reach their spawning grounds. This act, if its object is realized, will
supplement in an_cffective way the protection that has herctofore
becn afforded to the migrating fish by the War Department through
tho insistence that certain lanes for navigational purposes shall be left
in the maze of set nets on the shores of Chesapeako Bay and its major
tributaries. .

The fishery for alewiwes is closel connected with that for shad,
the same apparatus being used and the seasons being coincident. The
canvass therefore included tho alewives as well as the shad, and the
published -bulletin, herein reprinted, gives the statistics of both
fisheries.

The catch of shad in Maryland in 1915, compared with that of 1909
the latest previous year for which statistics aro available, declined
more than 50 per cent in quantity and about 29 per cent in value,
and the catch of alewives decreased nearly 47 per cent in quantit,
and about 15 per cent in value. Chesapeake Bay, in Maryland,
showed a decline of about 45 per cent in the shad catch and 31 per
cent in the alewife catch. A still larger decrease occurred in some
of the more important rivers. In the Susquehanna River, in Mary-
land and Pennsylvania, there was a decrease of 88 per cent in t],ge
chad and 88 per cent in the alewife cateh. In the hoptank River
and tributarics thero was a decrease of 83 per cent in the catch of
shad and 84 per cent in that of alewives. In the Potomac River the
“had catch decreased 11 per cent and the alewife catch 74 per cent.
In the Northeast River, which was the only one of importance which
did not show a decided decline in these species, the catch of shad fell
off less than 10 Iiler cent and that of alewives increased 47 per cent.

The catch of shad in the Patuxent River in 1915 amounted to 1,118
in number, compared with 7,485 in 1909, 9,577 in 1904, 43,000 n
1901, and 52,354 in 1896, the ‘onlv vears for which statistics are
available. 'Tho alewife catch fell off from 796,300 in 1909 to 20,400
in 1915.

The Elk River has never been a prolific shad stream, but has always
furnished large quantities of alewives. The largest output of shad
was in 1904, when 8,850 were taken. The catch of alewives in this
river was 6,736,000 in 1909 and 3,608,950 n 1915,
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The decreased run of shad and alewives in the Chesapeake Bay
basin of Maryland, Delaware, and Pennsylvania in 1915 resulted in
a noticeable decline in the amount of all forms of apparatus used for
their capture.

In Virginia the catch of shad in 1915, compared with 1909, de-
creased 1,316,066 pounds, or 21.82 per cent in quantity, but increased
$169,674, or 34.74 per cent, in value, and the caich of alewives
decreased 11,733,850 pounds, or 42.22 per cent in quantity, and
increased 837,575, or 29.26 per cent, in value.

The pound nets fished in Virginia in these waters during the season
of 1915, compared with 1909, show a decrease of 31, but the number
of gill nets increased from 7,121 in 1909 to 16,793 in 1915. The total
catch of shad in Virginia during the year was 1,629,872 in number, or
4,714,134 pounds, valued at $658,010, and that of alewives was
40,135,328 in number, or 16,054,130 pounds, valued at $165,950.

In the Potomac River there were Eut two seines fished during the
scason of 1915 for herring and shad—one on the Maryland side at
Chapmans Point and the other on the Virginia side at Stony Point.
There are very few pound nets along the Maryland side of this river,
but quite a number of large traps on the Virginia side off Northum-
berland County near the mouth. The alewife fisheries of Westmore-
land County.were quite extensive up to a few years ago, and it was in
this county that the canning of the roe originated. Several large
packing houses were located in this county as recently as 1909, but
now there is but one, and that very small. There are a number of
large packing houses in that part of Northumberland County bor-
dering on the Potomac, or rather in Coan River and Yeocomico River,
which are tributary to the Potomac. Both alewives and roe are
packed in large quantities at these points. Drift gill nets are not
fished for sha bgl()w Maryland Point, and from this J)la(:e they are
used in various locations up to Jones Point, a short distance below
Alexandria. The gill-net catch of 1915 was reported by fishermen
as the lightest they had ever taken, and many of them made little
more than expenses. Some fishermen of Northumberland County
along the Potomac reported the herring and shad catch for 1915 as
very gratifying and thought that it was the best they have had for
several seasons.

The total number of pound nets fished in Virginia during the year
was 2,012, valued at $408,675. Of these, 527, or about 26 per cent,
valued at $107,200, were fished by Mathews County fishermen.
Elizabeth City County ranks second in the number of pound nets,
having 317, valued at $73,900; Accomac County third, with 273 nets,
value§ at $48,150; followed i)y Northumberland Countgr with 269,
valued at $73,250, and Gloucester County with 204, valued at $33,100.

The catch for 1915 showed a great many more bucks than for the
average year, and many of these were smaller than usual. This
seemed to be the case on all parts of the bay. .

In the James River stake gill nets are the iaading form of apparatus
used for shad fishing. The only drifting grounds remaining are
located quite a distance up the river, and the catch with drift nets
was negligible in the 1915 season. During the summer of 1909, when
a canvass of the shad fisheries was made on this river, very few stake
nets were found above Ferguson’s Wharf, now called Rushmere,
Jocated in Isle of Wight County about 12 miles above Newport News.
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Such nets are now found at various points up as far as Tar Bay, near
Coggins Point, within & short distance of the mouth of Appomattox
River. The shad run appeared in 1915 about March 15 to 20, though
a few stray fish were seen earlier, and the gill-net fishing was prac-
tically over by the third or fourth week in ay. Gill nets can not
be used after the water is warm enough to start the crabs, as these
hang in the nets and interfere too much with the handling of them.
The run was much lighter than usual, but the greater part of the gill-
net catch was roe fish, and the high price received partly made up
for the decrease in the catch.

The apparatus used in the Chickahominy River consists entirely of
seines and drift gill nets, and the catch includes shad and other
species. - Pound nets are not permitted in this river.

In the Rappshannock River stake gill nets having 23-inch mesh
are fished during the winter for percﬁ and discontinued when -the
shad season opens. The shad nets are then used on the same stands,
being the same length as the perch nets but of a larger mesh. Herring
do not usually figure in the catch of the perch nets, but there was an
early run of branch herring in 1915 and some of the nets made fairly
%ood catches. The fishermen received as high as $20 per thousand

or these early herring. Some herring are caught also in the small
pound nets in this river, and the average price for these was about
$10 per thousand.

The number of persons engaged in the shad and alewife industries
of Chesapeake Bay and tributaries in 1915 was 8,839, of whom 6,612
were fishermen and 2,227 were employed in shore industries. The
investment in boats, fishing apparatus, shore and accessory property,
and cash capital amounted to $1,528,824, The products of these
fisheries aggregated 2,129,486 shad in number, or 6,225,549 pounds,
valued at $857,771, and 71,571,278 alewives in number, or 28,628,510
pounds, valued at $297,899, a total value for both species of
$1,155,670. Com{;ared with the returns for 1909, there was a de-
croase of 258 in the number of pound nets and an increase of 7,968
in the number of glll nets operated. The catch of shad decreased
3,114,219 pounds, but increased $88,322 in value, and the catch of
alewives decreased 22,803,590 pounds and increased $13,855 in value.

Statistics by States of the shad and alewife industry of Chesapeake
Bay and tributaries in 1915, and also comparative statistics for Mary-
land and Virginia for various years from 1880 to 1915, and by waters
foxi) 1certaln years from 1896 to 1915, are given in detail in the following
tables.



SHAD AND ALEWIFE INDUSTRY OF CHESAPEAKE BAY AND TRIBUTARIES, 1915,

Ttems. Pennsylvania. - ‘Delaware. Maryland. Virginia.
Persons engaged: Number. | Pounds. { Value. mber. | Pounds. Pounde, Value.
Fishermen...,. 192 0) :
Shoresmen................
B s ... Sepeeee: e IS NOURUOTN USROS AT AU SO A+~ s
Boats, apparatus, and other .
prolﬁrtg:
Gasoline boats............. $147, 510] 659 ......... $230, 080 $377,580
Sail anc{ row boats........ 1,00 ... ..., 20,355 41,838
as—
ound gets.............. 2,012 ......... 408, 675 570, 595
Stake gillnets... ... ... 6,267).......... 16,325 22,534
rift and anchored gill
metS....ooiiennnn..... 326i.......... 14,333 48,538
Seines................... -] P, 3,795 12,780
v S FPUTERTPR PO NS - FOOUSPRDIS! B ' RO oot IOUenl NN boeontet LS INUUNINN woserotnn Mt 530
Shore and accessorr prop-
o apitai bl e 125,197|.......... 246,819
Cashempital.......ee ] Mo gt ,600. ... ... 207,600
Total.................. | 533,432 .| .. Y . 'e01,300 1,528,824
Products: - |
With pound nets— - X
hag .................... 312,182 908, 635! 118,395 1,347, 482| 3,782,574 523,670 642, 065
Alewives (herring). ... 23,874,350/ 9,349, 740 39, 653, 000°15, 861, 200| 160, 762/63, 527, 350, 266, 611
With stake gill nets—
Shad,.ooeaieieeo ..., 21,320 70,075 158,605 534,508 77,599 87,211
Alewives (herring) .| 0| LI SR e s,0n2 93, 900! 39,960, 1,998 1,998
With drift and anchored
gill nets— *
had 7,850 25,000 130,332 422,539 118,381 380,922 54,479 115,320
Atlgw ................ 90, 000 36, 000 250,000] 100,000, 2,500 2,975
seines—
Shad.................... 6, 100 18,300{ 2,650 1,100 3,080 10, 299/ 32, 289 5,404 16,130 . 2,262 8,735
Alewives (herring)....._|..... .. 4 ... 0 .0 17, 000, 6, 8001 7,454,600 2,981, 840 132,428 52,970, 630 26,315
With dip ne 3,000 10,5000 1,575)......0 .1 .. . ... 7,431 20,99 U SURN SRR I 4,440
Totalshad............ 9,100,  28,800| 4,205 9! 28, 080) 481,564| 1,454, 535] 101, 517| 1,029,872] 4,714, 134 638, 010 857,771
Total alewives (herrings) 6, 800 418, 950,12, 567, 580| 40, 135, 328,16, 054, 130} 165,950(71, 571,278 7,899
Grand total..........)ooooioonnn) 4208 T sl o-eea{ 323,206 ... ...l ... 823, 1,155,670
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W),zvolesale and canning trade:

(N 34,185(.. ... ... eeeean... 31,691 . ... .. eeiaals 65, 886
Barrels, boxes, caus, and
................ “32,3T8| .l 55,969, . ... | 88,347
Salt alewivw (herring),
- barrels................. 103,278 35,958 7,191,600 158 805 56,185(11,283,000, 262,173
Comed alewives (herring).. ° 8,844| 7,237,700, 2,803,080, 45,162| 8,862,000 3,344,800 51,006
Canned alewives{herring), |
CANS.......oovvminnarnn.. TR %) | I S, | 27,144 24,003 1,331
Canned alewives (herring)
TOB. . eoaeannnn.. cans. 34,046 839,160 944,033 83,3211 1,101,048] 1,318,459 117,367
a includes one steamer valued at $2,500.
b Includes 3 vessels of 24 net tons, valued at $2,430, used as house-hoats.
¢ 4,364,950, weighing 1,745,980 pounds, valued at 8&3 492, were salted, and 30,000, weighing 12,000 pounds, valued at $175, were smoked by the fishermen.
COMPARATIVE STATISTICS OF THE SHAD AND ALEWIFE PRODUCT OF MARYLAND AND VIRGINIA FOR VARIOUS YEARS FROM 1880 To 1915.6
| i -
i Maryland. v lrginlg. Grand total.
Years.
Shad. Alewives. Jotal Shad. Alewives. Total Shad. Alewives.
Pounds. Value. Pounds. Value. Pounds. Value Pounds. Value. Pounds. Value. Pounds, Value.
3,774,426 | $140,926 | 9,203,959 | $139,667 | $280,593 | 3,171,953 | $134,496 | 6,925,413 $76,300 | $210,796 | 6,946,379 | $275,422 | 16,129,372 | $215,967
4,040, 820 146, 951 | 11,082,270 89,273 | 236,234 | 3,815,126 | 172,272 | 4,401,635 29,585 ml,&ﬂ 7,855,046 | 319,223 15, 463,900 118,
4,868,435 | 176,635 | 11,511,774 | 110,291 | 286,946 | 7,056,473 | 321,634 453, 005 40,369 | 362,003 | 11,924,908 | 498,289 | 17,984,779 150,
7,127,486 | 242,909 | 19,766,994 | 143,793 | 386,702 { 7,266,207 | 228,807 [ 10,641,698 | 91,674 | 320,571 | 14,393,693 | 471,806 | 30,408,602 | 235,467
6,224,873 | 211,575 | 17,418,850 | 131,245 | 342,820 | 6,498,212 | 207,394 | 11,013,485 | 63,905 | 301, 12,723,115 | 418,969 | 28,432,335 | 225,150
5,541,499 t 166,551 | 17,687,315 | 126,050 | 292,601 { 11,170,519 | 307,055 | 12,197,607 ,024 { 370,079 | 16,712,018 | 473,608 } 29,864,922 189,074
5,799, 563 ,365 ( 17,139,459 | 123,453 | 282,818 | 11,529,474 | 304,448 { 13,689,510 70,841 75, 17,329,037 463,813 | 30,828,969 194,294
3,111,181 | 120,602 13 747,157 91,308 | 211,910 | 6,972,212 | 366, 13 913,444 | 115,424 | 481,627 | 10,083,393 | 486,805 | 27,660,608 206, 732
2,912,249 | 159,772 14 484,070 | 137,082 | 297,754 | 7,419,809 | 439,625 4, ,866 , 733 ,358 1 10,332,148 | 599,397 | 29,088,836 228,716
3,937,000 | 247,000 28,805,(1)0 157,000 | 404,000 | 7,314,000 | 486,000 | 37,885,000 | 171,000 | 657,000 11,251,000 ,000 | 66,690,000 328,000
3,252,688 | 272,869 | 23,637,320 | 155,409 { 428,388 | 6,030,200 { 488,336 | 27,787,980 128,375 | 616,711 , 282, 761,205 | 51,425,300 283,874
1,454,535 | 101,517 | 12,567,580 | 131,779 | 323,206 | 4,714,134 | 658,010 | 16,054,130 | 165,050 | 823, 6,168,669 | 849,527 | 28,621,710 | 297,729

a The catch of shad and alewives in these States outside of the Chesaﬁeake Bay region is included for some years, but is practically negligible.
b The statistics for 1908 in this table are from data published by the

ureau of the Census.
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COMPARATIVE STATISTICS OF THE APPARATUS USED IN THE SHAD AND ALEWIFE FISHERIES OF MARYLAND AND VIRGINIA FOR Variots YEARs
' FroM 1891 To 1915,

Maryland. Virginia.
Years.

Pound pets. Gill nets, Seines. Fyke nets, Dip nets. Traps. Pound nets. Gill nets. Seines. Fykenets.] Traps.

Value., No. | Value.| No. | Value.| No. | Value.| No. | Value. |No.} Value.| No. Value, No. | Value. |No.| Value, | No.| Value. | No.| Value.

$59,510 | 10,254 [$90,850 | 214 836,650 ... .|........|......|.... . S A 708 | $133,880 | 6,287 839,464 | 27 [$18,510 |....
06,816 | 6,503 | 53,006 | 90| 25,816 | 3357\ 85,28 ) iz | eessie 860 1,156 | 236,680 | 10,748 | 36,947 | 42 | 19,005 { 72
.......... 5,620 ... 29 f......0 3l es e el 2o L e |
161,920 | 3,875 | 39,502 | 17| 7,8257... | 1l 53| @0l 2,012 | 408,675 | 16,793 | 30,658" ‘8 | "3,7957...

CATCH OF SHAD AND ALEWIVES IN CHESAPEAKE BAY AND ITS SEVERAL TrIBUTARIES FOR CERTAIN YEARS FROM 1896 TO 1915, BY WATERs.

Shad. Alewives.
Waters. v
1896 1901 1904 1909 1915 1909 1915
Chesa eake Bay: Number.| Value. | Number, Value. | Number, Yaluc. | Number.| Value. | Number.| Value. | Number. | Value. Number, ! Value.
rginia.._C............. 1,122,225 | $109, 74916 1,052, 180 | $199, 335 21,525,137 | $330,073 |1,117,328 | $278, 789 (1,130, I16 $440,756 | 38,037, 440 '86S, 506 30 475,100 8122, 749
Maryland ............... 417,857 | 47,465 311,360 | 44,395 473860 | 98,005 | 580,207 | 149,187 | 321,378 128,203 | 26,222,500 | 66,203 | 18,083,300 | 69,125
Total................. 1,510,082 ; 157,214 1,363,540 | 243,750 | 1,998,997 | 428,168 |1.697,535 | 427,976 :1,451, 404 569,049 | 64,259,940 |134,709 48,558,400 | 191,874
James River and tributaries.| 495, 762 216,748 | 73,108 | 205,835 | 98,021 | 563,487 | 2.479| 122,000 610
York Riverand tributaries..[ 546,548 132,139 32,788 22,443 10,341 | 3, 2.39 167 | 6,829 43,000 172
Mobjack Bay................| 140,777 49, 657 11,748 7,563 2,865 1,001 015 [ 2,267 116, 000 464
Plankatank River...........|-......... 1,050 250 1o 37,000 [ 17 PR eateaaas
Rappahannock River....... 417,789 | 94,935 | 22,486 | 50,636 21,444 968,800 | 1,900 687,900 | 5,551
Potomac River:
Virginia................. 450,825 | 43,084 648,462 | 104,566 289,500 | 51,709 | 172,813 | 44,500 | 165,206 | 65,300 | 24,601,040 | 42,854 | 7,276,428 | 30,741
Maryland............... 233,238 20, 524 146,000 14, 800 83,147 16,343 31,138 9,232 17,196 6,827 | 4,883,000 | 10,369 335,000 1,420
Total..coccvannn...... 684,063 | 63, 608 794,462 | 119,366 372,647 68,052 | 203,971 72,127 | 29,484,040 | 53,223 | 7,611,428 l 32,161
Patuxent River............. 52,34 5,867 43,000 20, 400 149
WestRiver................. RS PO 200
SouthRiver................. .
Severn River.............. .|
Magothy River..............
PatapscoRiver.............
Back River................. .
MiddleRiver................
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Gunpowder River...........[...co.ooooenaeiiins 850 | b ¥ 2 U 16 3 PPN P 57,000 ¥ (SN PO
BushRiver......ccciieeieifernenaiiiiiveemeanaaoeernaaeaa s 866 180 208 82 70 25 442,500 | 1,327 705,000 1,565
Susquehanna River:
Maryland............... 69,488 8,157 67,000 8,874 39,275 8,087 65,717 19,379 6,585 2,359 | 8,741,500 | 33,735 | 1,070,000 3,870
Pennsylvania........... 70,599 | 11,996 98,883 | 23,412 76,521 | 19,867 | 60,045 224 9,100 4,225 23, 75 |
Total..oeeromneennn.. 140,087 | 20,153 | 165,883 | 32,286 | 115796 | 27,954 | 125,762 41,003 | 15,685| 6,384 | 8,766,500 | 33,810
Northeast River............ 60.620 6,382 (®) (b) ) () 62,375 14,627 56,247 21,917 | 3,740,000 | 9,500
ElkRiver................... 5,244 637 4,000 478 8,850 1, 1,053 287 1,426 524 | 6,736,000 | 11,251
Sassafras River.............. 1,290 166 2, 500 © 298 8,150 1,592 329 91 386 150 | 3,527,000 | 10,285
Chester River............... 53, 507 7,918 4,475 739 4,215 7 646,
St. Michaels River.......... 2,215 U2 3 NI IUUDUOUN MU IO IR ISP A S A P Tl LRI TP Tr s
Eastern Bay......coooiiiiiiei i e e e e ereeciene e
Choptank River and tribu-
[ O 20,918 40,267
Honga River 268 718
Fishing Bay.... 905 10,980
Blackwater Rive: 290 ,088
ransquaking Ri 553 3,618
Nanticoke River:
Maryland............... 125, 181 11,648 34,985 5,977 31,028
Delaware................ 52,467 , 155 37,097 6,315 22,450
Totaleweeeeeeeenennn. 177,648 16,803 I 72,082 12,292 53,478 12,629
Marshyhope Creek. ......... y 3,865 () (c) [ T G T S O e O I PO S PP e
‘Wicomico River............. 68,015 8,480 34,348 4,500 28,370
Manokin River.............. T S B rrrn e 16 5 e
.................... 2,137 414 1,550 380 5, 600 1,960 |..oooeii]eeeailts 55,000 £ 3 2 PO
29,752 4,304 28,575 4,004 13,995 3,179 24,130 8,445 9,734 3,977 , 000 (-7 RS R
29,752 4,304 30,712 4,418 15,515 . 3,559 29,730 10,405 9,734 3,877 l 85,000 487 1. .l
21,257 2,422 [ i e e 49,776 17,317 42,916 16,743 642,000 | 1,685 | 1,311,400 5,246
1,416 163 800 135 1,090 153 55,272 17,530 32,065 12,578 418,273 | 1,032 50, 1,001
Total......:...........i 22,673 2,585 800 155 1,090 153 | 105,048 34,847 74,981 29,321 I 1,060,273 | 2,717 1,561,700 6,247
Pooomoke Sound: | : -
Virgini8.......eeveeennen 8,320 Y0 & TSRS FUUUURUI ORI RPSUOT 15,400 5,390 5,157 1,840 305,000 | 1,376 103, 500 414
Maryland . oooooocnann... I 7,149 801 2,900 560 5,360 s14 2,500 875 1, 774 35,000 136 40,000 160
"Totaleweessevennnnnnn. 15,469 1,748 2,900 560 5,360 814 17,900 6,265 7,122 2,714 | 360,000 | 1,512 143, 500 574
Grand total........... 4,867,619 | 490,757 | 3,025,165 | 516,339 | 2,952,042 624,152 12,924,018 | 785,739 [2,129,486-| 857,771 '|128, 618,249 1284,039 | 71,571,278 | 207,809
4 i }

o Includes all tributaries of Chesapeake Bay except the James, Potomac, and Pocomoke Rivers.

bIncluded with Chesapeake Bay.

cIncluded with Nanticoke River.
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Numser or Pounp Ners, THE CATCH OF SHAD AND ALEWIVES, AND THE AVERAGE
CarcH or Eacn 8peciks Pur NET ¥or CERTAIN SECTIONS oF ClESAPVAKE BAY
AND PoromMac Riveg, 1915,

0 ‘| Average
Num- v Average
Locality ber of | Number | NUgber number | To/ T
. und | of shad. ? of sha, .
p:ets. alowlves. [ Q3089 | w ix\;&s to
From Cape Henry to Tue Point (lower side of York
Rivermouth).............. ... 0 00 0 .07 496 | 208,374 | 1,974,400 541 3,980
From York 8pit (inclusive) to Stingray Point....... 623 | 491,196 | 4,437,346 772 7,122
From Rappahannock 8pit inclusive) to Smith Point. 276 % 21,66'/,106 1,054 78,504
Potomae River.......cceevuenooo il oL 211 147,271 | 7,336,000 607 34,760

COASTAL FISHERIES OF NEW YORK AND NEW JERSEY.

Following & conference with the fishery authorities of the States
of New York and New Jersey in January, 1916, regarding the eon-
dition of the coastal fisheries of those States and the measures neces-
sary for their conservation, the Bureau undertook, by request, the
canvass of those fisheries so that their actual extent might be known.
The field work was completed in June and the results of the canvass
were communicated to those interested. The figures related to the
calendar year 1915 and covered only fishes proper.

In New York the number of persons engaged in the coastal fisheries
was 2,504, and the investment in vessels, boats, fishing apparatus,
and shore and accessory property was $1,771,166. e products
amounted to 34,047,775 pounds of fish, valued at $1,121,641. Some
of the more important species taken were bluefish, 6,107,113 pounds,
valued at $492,928; butterfish, 1,244,475 pounds, valued at $51,636;
cod, 1,259,160 pounds, valued at $59,400; eels, 426,330 pounds,
valued at $34,387; flounders, 3,440,053 pounds, valued at $96,337;
mackerel, 342,489 pounds, valued at $25,620; menhaden, 14,518,812 -
pounds, valued at $100,935; scup, 1,026,736 pounds, valued at
$44,447; sea bass, 973,686 pounds, valued at $44,894; and sque-
teague, 1,859,143 pounds, valued at $98,324.

In New Jersey there were 2,303 persons employed in the coastal
 fisheries, and the investment amounted to $1,192,057. The products
aggregated 47,856,176 pounds of fish, valued at $1,348,667. The
species taken in largest quantities were bluefish, 2,728,779 pounds,
valued at $177,906; %utterﬁsh, 5,462,917 pounds, valued at $151,677;
cod, 679,133 poun&s, valued at $31,896; croaker, 2,084,719 pounds,
valued at $47,366; eels, 377,698 pounds, valued at $28,257; flounders,
1,531,376 pounds, valued at $58,443: mackerel, 367,307 pounds,
valued at $26,161; menhaden, 4,354,789 pounds, valued at $36,602;
scup, 3,279,693 pounds, valued at $94,776 ; sea bass, 6,171,922 pounds,
valued at $203,163; squeteague, 14,121,330 dpounds, valued at
$358,977; and whiting, 2,407,217 pounds, valued at $36,367.

The statistics of these fisheries, by counties, are given in detail in
the following table: .
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Starierics or CoasTar Fisreries o NEw YORK AND New JERseY, BY COUNTIES,
ExcLusive or SHELLFISH, 1915,

NEW YORK.

Kings, New York,

Items. Quecns, and Rich- | Nagsau County. Suffolk County. Total,
mond Counties. N
Number Valug. | Number. | Value.| Number. -| Value Numbcr. Value
Personscngaged. . 2,604 |...... ves
Vessels fishing.... $1,076, 141
Tonnage.....
Outfit........ 195,101
Vossels trans-
porting......... 52,720
L T T FO o O R e . EE R TEL Il ARRRRP Ay
outfit........ 2,240
Sail, row, .
house boats.... 11 225 39 890 474 16,180 524 17,275
Gasoline boats. .. 4 2,850 34 | 14,750 232 | 112,025 J20 129, 625
Pound nets 4 460 1 114,215 464 117,015
Seines..... 20 37,010 160 59,083
Gillnets.. 00 11,670 653 16,145
Fyke nots. 24,152 5,373 24,152
eS..... 1,838 [eoieeee.. 6,973
Otter trawls 3,815 156 3,815
Eelpots. .. 5, 503 5,695 6,208
Other ap . 12 [oceveennnnns 2,388
Shore and acces-
SOTY PrOPerty ..jec-cceceee- 650 |oeeenannnn 1,050 |coeeeninnnnn 63,585 |.cceeiinnnns 65, 285
Total.......l.eeeeieenen 481,020 l.......... 31,049 |ooeneennanns ‘1,258,107 [....ooinaenn 1,771,106
Products:
Albacoreand
hors e| Pounds. Value. | Pounds. | Value, | Pounds. Value, Pounds. Value.
maokerel 43 826 |oeevi ot 4,450 $120 4, . 8154
Alewives..... 11,000 140 500 $10 523, 805 7,214 535, 105 7,304
Bluefish......| 5,790,205 | 466,522 27,200 | 2,690 289, 708 23,716 | 6,107,118 492,928
Bonito. ...... 1,064 3 30 11,795 1,157 13,149 1,287
Butterfish.... 60, 000 1,800 [-eeeeeeiifoiininns 1,184,475 49,836 | 1,244,475 51, 636
TS s TR RN e TP re L FOe 102, 300 7,592 102, 300 7,502
od........-. 723,375 32,855 | 201,000 { 9,530 334,785 16,9905 { 1,259,160 59, 400
Croaker...... 14,949 5 1 I 10, 000 350 24, 949 686
Eol.oevennes 5,630 532 | 732,000 3,395 387,800 | 30,460 428, 330 34,387
Flounders... 28,123 ®38 | 115,000 | 3,240 | 3,200,930 | 92,250 | 3,440,053 96,337
Haddocek..... 34,041 1 49 7 3,911
Hakeo......... 2,044 238 1,501
Hog choker..|.......c..-. 80
Kingfish. ... 89 3,188
Mackerel. . ... 9, 380 25, 620
Menhaden....| 2,632,100 100, 035
Mullet, fresh 203
Mummichog. 1,063
Plke.......cojeerevsiiiaen 08
Pollock...... 16,170 2,894
Scu%ﬂr porgy|  Bl11,478 44,447
Sea bass...... 270,263 44,894
Sea robins.... 2,057 ’280
Shad 5,250 2,150
Shar 276
Skates. .. 1,437
Smelt 1,670
Spanishmack-
orel 174
Spot 80
Squeteague... 08,324
Squid 8,318
Striped bass..i.......o-..- 2,804
BLUrZEOM ... cjoovreoscnons 673
Bturgeon
caviar...... ' 248
Swellfigh. .. 370
Swordfish. . 756
Tautog... 4,032
Tllefish. . 7,748
Tomcod.... 2,718
‘White bait. .. 2,220
White perch . 2,038
Whiting.. 3,752
Other fish.. . 12
Total.......| 10,928,239 II 501,605 | 649,800 | 27,070 22,471,736 | 502,900 34,047,775 § 1,121,641

] Lz_mded by New York vessels and does not include tilefish landed at Now York by vessels from other

ports
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StatisTice OF CoastaL FisHERIES oF NEw YORrK AND NEw JERSEY, BY COUNTIES,

EXCLUSIVE OF SHELLFISH,

1915—Continued.

NEW JERSEY.

Ttems,

Bergen and
Atlantic County. TTudson Cape May County. Middlesex
- Counties.s pe May y County,

Persons engaged........
Vessels fishing..........
TonNago. ..........

Eelpots .........

Other apparatus........

Bhore and accossory
property

Products:
Albacore and horse
mackere!
Alewlves
Rluefish.
Bonlito. ...
guttcrﬂsh. ..

Mullet, fresh.......
Mullet, salted
Pollock............

8quid....
Striped b:
Sturgeon. ..
Suckers. ...

Number. | Value.
208

............ 25,130
1§ 7

............... a5

63 [ 1,720

34 | 12,250

3] 1,950

2| 1,722

e

15] 375

............ 624

50 45

Value.

5,000 |.oenenn.... 370,170 [ooeoenon. 8,023

]’ou‘mi;:(.)0 Val‘uﬁ. Pounds. | Value.| Pounds. Value. | Pounds. | Value.

8172 ...l

474 7,500 | $100
55,620 | 18,900 915
P2 FOTROD TN
61,712 {1eennsanifomennnss
12,500 1,100

261, 870
1,063, 735

1,925 -

148,232 10,509 f..........- ceeenne

101,38} 508 | 112,569 236
900

325
1,887,117
3,043, 624

170

10,198
89,180

6, 226, 082 tlso, 782 50,114 | 6,671 | 15,664,386 | 491,288 l 255,849 | 7,291
1 |

a Includes men, bosats

» 8DDI

York Bay and Hackensack River, and also m ts
cateh of shad taken in Hudson Rivar - ©C Tef boats,

aratus, and shore property employed and catch of fish taken in Ulpper New

apparatus, and shore property employed and



REPORT OF THE COMMISSIONER OF FISHERIES. 5

Sraristics oF CoasTAL FIsHERIES oF NEW YORK AND NEW JERSEY, BY COUNTIES,
ExcLusIvE OF SHELLFISH, 1915—Continued.

NEW JERSEY-—Continued

. Ocean and Burling-
Items. Monmouth County. ton Counties. Total.
Number. Value. Number. Value. Number. Value,
Tersonsengaged........... ... ..... 582 . ........ 646 |.......... 2,303 [..........
Vessels fishing............. . 3 $7,300 1 $1, 500 48 | $154,975
Other apparatus.. 30
Shore an ncoessory proporty 144,035
321,346 363,007 1,192,057
T'roducts: Pounds. Value. Pounds. Value. Pounds. Valuc,
Albacoro and horse mackerel. ... 14,255 3654 44,987 £1,005 70,262 $1,932
ALOWIVOS. e eenriienananaannns 214, 270 2,153 351, 865 3,779 617, 207 6, 865
Bluefish.......oooool 1,402, 808 87,607 268, 982 21,670 | 2,728,779 177,900
Bonito................ 23,175 1,008 75,878 , 117,322 104
Butterfish... . 0.0 000 711,881 | 22,207 | 2,535,378 | 66,627 | 5,462,017 | 151,677
03 o Y L N 23,150 2,257
Cod. . et 122, 908 5,697 93,355 4,027 679, 133 31, 896
Croakor. .ooeveeennnn.. 288, 080 7,178 435,626 0,185 | 2,084,719 47,366
DIum. ..ccooeeveennnn. 8,600 L3 PO ISR 14, 63 154
1) PO 131,238 9,161 187,875 13,211 377,608 28, 257
Plounders............. 373,415 15,207 766,773 28,473 | 1,531,376 58,443
Goosofishee.eneaono.l. " 40, 000 ) b5 N PO P 40,000 125
IIuddock. .......... T U P 20 10
.................... 727,403 9,305 439, 633 4,638 | 1,168,625 13,983
Hicl\orv shad_.......... 3, 5 ) UL T R D 3, 500 165
Kingfish.__............. 5,810 904 13,190 2,188 60, 597 7,167
Mackerol. ............... 50,175 3,490 1(1,74;: 1,302 367,307 26,161
Menhaden.............. 2,765,830 | 20,142 175,000 1,626 | 4,354,789 36,802
Mullet, fresh............ 22,750 1o ;. 53, 000 2,003
Mullet, saltod - -ooonemencacaeaesonanareeifeiannn.. 50
PollocK...covuvnenannnn. 3,500 111 382
Round herring 35,432 717 nz
Scup, or porgy 164,950 5,002 94,776
Sea bass 327,800 16,339 203, 163
Sea robi 35, 500 425 1,045
Shad..... 12,813 2,183 6, 268
Sharks 84,550 748 1,066
Skaws teeeeeeaa e, 272 470 1,600 3,379
L3 £ Y PR A, 1,200
spunish mackerel. ......_. 164 34 182
BPOt.neeeeanmanrenaananans 18,050 431 1,667
Squom‘\g o R 3,035,048 86,973 358,977
uld. ..ol 157,370 2,125 12,830
Strlped DASSeeenceierannnn 220 44 3,223
Sturgeon 2,788 435 489
Sturgeon caviar 270 272 272
SUCKOIS. cenvvvvncervenecnnneeliiiiiiiiinenana. .. 2,457
Taute 40, 650 1,772 1,908
Tilefls] 30 3
Toadfish. .. 5,800 80 80
White bnit 750 33 &
‘White perch ...................... 15,405
hiting 1,754,995 26,636 30,367
Yellow perch . 87
Other 618
Total..veeennaiiiiiiiaa.... 12,880,428 | 334,122 | 12,770,317 | 328,513 | 47,856,176 | 1,348,667
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SHAD FISHERY OF THE HUDSON RIVER.

In connection with the canvass of the coastal fisherics of New York
and New Jersey the shad fishery of the Hudson River was covered for
the years 1915 and 1916. The statistics are given in the following
table, showing for the latter year 119 fishermen, 79 gill nets, 3 seines,
and a catch of 9,287 shad, valued at $5,465. The Hudson was at one
time one of the great shad streams, its annual output running into
the hundreds of thousands. Thus, in 1896 the number of shad taken
was 588,898, valued at $83,237. The present condition of the shad

fishery is most deplorable,

SEAp FisEERY or THE HupsoN RIvER, 1915 AnD 1916.¢

Itoms.
Lbs. |
Fishermen................... . R
8all and row hoats. . .
Gasoline boats. ...
Gilloets........ .
Sefnes. ..o
8hore and accessory property.
Total........c.coeinaen
Shad caught:
Withgillmets............ 11,333 | 47,833 | 5,834 | 4,240 | 20,104 2,674 | 15,582 | 67, 437 | 8,608
Withseines.............. 62 298 k& 38 DO IO AR 62 298 33
With other apparatus in-
cidentally........c...... 211 933 102 [ooee e 211 933 102
Total......covivennnns 11,606 | 48, 664 5,969 | 4,249 [ 20,104 2,674 | 15, /55 | 68,068 | 8 0643
1916,
Vishermen.........coceeennen 108
Sail and row boats............ 64
Gasoline hoats................ 2
Gillnets...o.ooovnennnenaenn. 76
QelNes. .. coieiiaiiniiaaenn 3
Shore and accessory property.|........
Total.....cooennnenn oo oo
Shad caught:
Withgillnets............ 7,536 | 31,670 | 4,300 | 1,500 | 7,250 025 | 9,030 | 38,920 7 5,324
Withseines.............. 191} 1,008 99 ... O P [ 191 | 1,008 99
With other apparatus in-
cidentally.............. 60 245 L 2 R P P 60 246 42
Total.....oeeeennn... 7,787 | 32,023 4,510 | 1,500 | 7,250 925 | 0,287 | 40,178 [ 5,405

s Includes Albany, Columbia, Dutchess, Green, Orange, Rennselacr, Rockland, Schuyler, Ulster, and
‘Weschester Counties in New York, and Bergen and 1ludson Counties in New Jersey.

NEW ENGLAND VESSEL FISHERIES.

Statistics of the extensive offshore vessel fisheries centering at
.Boston and Gloucester, Mass., have been collected during tho year
by the local agents, and published in monthly and annual bulletins
showing, by species and fishing grounds, the quantities and values of
thetﬁshery products landed by the American fishing vessels at these
ports.

The fleet in 1915 was composed of 410 sail, steam, and gasoline
screw vessels. These vessels landed at Boston 3,772 trips, aggregating
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97,899,487. pounds of fish, valued at $2,911,314, and at Gloucester
3,472 trips, a%)gregating 73,606,241 pounds, valued at $1,826,603.
The total for the two ports was 7,244 trips, aggregating 171,595,728
pounds of fresh and salted fish, having a value to the fishermen of
$4,737,917. Compared with tho previous year there was a decrease
of 354 trips, but an increased production amounting to 9,006,508
pounds in quantity and $342,887 in value. There was a small de-
crease in the catch of cod, but an increase in that of practically all'the
other important species. The value of haddock and cusk was slightly
less than that of the previous year. The halibut product increased
491,100 pounds in quantity and $46,946 in value. The mackerel
catch increased 6,688,850 pounds, or over 63 per cent, in quantity,
and $259,354, or 73 per cent, in value. There was somo decrease in
the tako of Newfoundland ilorring, but an increase in the value.
Swordfish increased 739,123 pounds in quantity and $43,890 in value,

The following tables present in detail (1) by fishing grounds and
(2) by months the products of the vessel fisherios of Boston and
Gloucester during tho calendar year 1915. The weights of fresh and
salted fish given in these statistics represent the fish as landed from the
vessels, and the values are those received by the fishermen. The
gm(ciles, or sizes, given for certain species are those recognized in the
trade.

6111°—17—=8



QUANTITIES AND VALUES OF CERTAIN F1sBERY ProDUCTS LANDED AT BOSTON AND GLOUCESTER, Mass., BY AMERICAN FIsBHING VEsSsSELS
DuriNg TRE CALENDAR YEAR 1915, SHOWN BY FisHING GROUNDS.

Fishing grounds.

Number
of trips.

"Cod.

Large (10 pounds and over).

Market (under 10 and over 2} pounds).

Scrod (1 to 24 pounds),

Fresh. ! Salted.
1

Fresh. Salted.

Fresh. © Salted. .

LANDED AT BOSTON.

East of 66° west longitude.

St. Peters Bank. .

Off Newfoundland.
Cape North... ..
Cape Shore, ..

Gulf of St. Lawrence.
St. Anns Bank.
The Gully..
Roseway B

West of 6° west longitude.

Browns Bank
Georges Bank
Cashes Bank......................
Clark Bank.......................
Fippenies Bank
Tillies Bank. ..
Middle Bank. .
Jeflreys Ledge.
Ipswich Bay...
South Channel. . .
Nantucket Shoals. .
Off Highland Light
Off Chatham.
Off Race Point.
Bay of Fundy..

Seal¥sland...... ... 0l 11l

Pounds.

1,343,950 50, 449
1,519,392 66,574
64,870 3,311
22,295 1,088 |.
14,170 735
570 48 |.
159, 035 8,531 ..
345,375 16,895 |.
145, 566 5,913 |.
663,110 40,226
114, 508 5,843
5, 740 355 [...
1,365,015 66,469 |.

8L
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8outh

317,507

11,928,214

LANDED AT GLOUCESTER.
East of 86° west longitude.

LaBaveBank......................
Western Bank. ..
Quereau Ban
Green Bank.

Sambro Bank. .
Burgeo Bank
Bacalieu Bank....
Off Newfoundland.
Cape North.....
Cape Shore. ......
Gulf of St. Lawrence.
St. Anns Bank. ..
The Guily.....
Labrador Coast. ..

West of £6° west longitude.

Browns Bank.
Georges Bank
Goic s

ippenies Ba
Mx%gﬁe Bank.
Jefrevs Ledge
Ipswich Bay.
South Channel.
Nantucket Shoa
Off Race Point. .
Bay of Fundy. .
Shore, geperal. ........cooooii... ..

wreRalBR

- ON D

170,397

6,679,925 i 241,707

6,225,910 | 100,123 | 3,994,245

134,725

292,908 | 7,662

14,568, 534

487,904

6,679,925 ' 241,707

18,154, 124 I 384,034 I 3,994,245

134,723

293,603 ~ 7,676

"SHIMHHSIA A0 YINOISSINIWOD HHL 40 LHOdTH-
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QuANTITIES AND VALUES OF CERTAIN FISEERY ProDUCTS LANDED AT BosTON AND GLOUCESTER, MASS., BY AMERICAN FIsHING VESSELS

DuriNa THE CALENDAR YEAR 1915, SHOwWN BY Frsaine Grounps—Continued.

Iaddock. Hake.
. | . — .
Fishing grounds. Large (over 2} pounds). ! Sc;%dm(‘hé?_zs Large (6 pounds and over). Smg(ljlu(nu;g.er 6
|
Fresh., Salted. Fresh. Fresh. - Salted. Fresh.
| | - i
LANDED AT BOSTON. ! : {
¢ of 66° west longitude.
Eagt of " Pounds. Value.

LaHave Bank............coiiiiiiiienioiaiananas
Western Bank.............o..oiiiiiiiiiiia.
St. Peters Bank.
Cape North...
Cape Shore........

julfof St. Lawrence............ccoieveiieeannnns
St.Anns Bank............ooiiiiiiiiiiiiiiiiaie,
The Gully. conoiiiiii et cieaeaans
Roseway Bank.................ciiiiiiiiiiiiannn.

West of 66° west longitude.

Browns Bank........c.ioiiiiiiiiiiiiiiiiiiiians
Georges Bank..
Cashes Bank ...
%lprk Ba.nl;i o
i ies
Ti l?:snBunk .
Middle Bank.
Jeffreys Ledge
Ipswich Bay.
South Channel. ..
Nantucket Shoals
Off Highland Lig|
Off Chatham.

7,438,830 | 201,325
307,52 103,064

38, 957

166, 495 3,376

12, 040

2300 s8I Yoe0 | M1 |eeeeei-....

849, 883 36,111

1,587,032 835

9,3 341 |
11,464,217 | 311,271

83,175 )17

37,585 1,717

5,618,771 161, 469

17,175 569 X 39 70,360 123,645 1,469

6,970 181 |. 8 5,360 1,980 23
447,312 18,123 17,470 | 2,697 767,145 1,585,752 | 25,599
36,035,006 | 1,004,228 |..........[ ... ... 11,804,369 | 166,064 | 2,842,606 93,190l 5,000 75| 6,820,297 | 119,954

SHIMAHSIA 40 HANOISSITWIWOD HHI 40 L9043y



LANDED AT GLOUCESTER.

East of 66° west longitude.

Quereau Bank...
Green Bank.....
Grand Bank........
St. PetersBank.....................

Sambro Bank............... ... ... ...
Burgeo Bank

St. Anns Bank........

Browns Bank

Bay of Fundy.
Shore, general.

Total..

1,410,412 17,601
4,835,132 50,480
12,070 1126
""" Los | I
1,725 17
400, 245 4,128
740 8
TN 2, 242
8,913,010 | 117,437 | 130,504 | 2,361 | 1,060,575 7,728 | 4,926,412 | 64,326 | 295,625
44,948,106 | 1,131,660 | 130,504 | 2,361 | 12,864,944 | 173,792

7,769,018 | 157,516 | | 300,625

CSUIATHSIA 0 HUNOISSIWWOD UHL J0 IUOdHYd
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QUANTITIES AND VALUES OF CERTAIN FisHERY PropuCTs LANDED AT BOSTON AND GLOUCESTER, MAsS., BY AMERICAN [IsHING VESSELS
During THE CALENDAR YEAR 1915, SHOWN BY Fisming GrouNps—Continued.

]
! Pollock. - Cusk. | Haljbut.

Fishing grounds. g v T - : . i | -
Fresh, . Salted. Fresh. Salted. : Fresh. X Salted.

LANDED AT BOSTON.

East of 66° west longitude.

I ) !
. | Value.| Pounds. | Valuc.| Pounds. | Value.| Pounds. Value. | Pounds. i Value.
LaHave BANK......cooiieiiiiiiiiiiiiiiniinannnneanen.| 17,928 8277 (... .. |..... ... 76,089 { 81,132 ! 647 .

The Gully......
Roseway Bank.

West of 66° west longitude.

BrownsBank..........ooiiiiiiiiiiiii i
Georges Bank..
Cashes Bank.

1,371,140
71,058
190,171
10,135
49,985

3,321,631

‘STIYUUASIA A0 YUNOISSINWNOD HILL Jd0 LY0JTH



LANDED AT GLOUCESTER.
East of 66° west longitude.

LaHave Bank...................coiiiiiiiiiiniiiinann.
Western Bank..........oo.o... i,
Quereau Bank... ...,
Green Bank............... i
Grand Bank. e eeieeeeeiaeaaaa,
St.PetersBank..... . ... ... ...,
Sambro Bank. .

Burgeo Bank...
Bacalieu Bank...

GuifofSt. Lawrence.............. ... ...,
St.Anns Bank.............. il

TheGully.........o. ...
Labrador Coast. ...ttt

Nantucket Shoals ......................................
Bay of Fundy.ceouereiiiniaie i
Te, general.............iiiiiiiiiiiiielL, ceene

td
64| 462,005
144 ) 44
2 3
136 1,820
........ 0

7,563
6,764
56

~2n88%

,640
0 el R ? 1
1,795 18 [oeeenii i feeeaiss - P R AN PO MU IR
2,835 57 255 4 10,212 151 3,075 76 266, 516 22,791 5 21
............................................................ 102,151 8,673
, 602
153,170
167,068
7,280
91,250
1,385 13 oo
4,880 [ B T FO, 530
2,945 26 2,850 50 foeennena.. ..
360 b 20 O S 940
8,338,067 | 142,144 1,846 37 192, 568 |
8,676,866 | 145,455 | 234,640 | 4,070 | 2,914,120 | 42,876 94,943 | 2,347 | 2,653,766 ' 199,460 | 286,510 | 21,509
12,961,313 | 249,188 | 234,640 | 4,070| 8,235,801 | 96,003 94,043 | 2,347 | 3,584,175 i 301,787 } 286,510 | 21,509
i |

SHIMAHSIL 0 YUNOISSINIWOD UHI J0 JHOJIT
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QUANTITIES AND VALUES oF CERTAIN FisHERY Propucrs LANDED AT BOSTON AND GLOUCESTER, Mass., BY AMERICAN FisHING VESSELS
DuriNg THE CALENDAR YEAR 1915, SHowN BY FismiNnG GRounps—Continued.

Mackerel,
Fishing grounds. Large (over 2} pounds). Medjum (1} to 21 pounds). Small (under 13 pounds).
Fresh. Salted. Fresh, Salted. Fresh. Salted.
LANDED AT BOSTON,
East of 66° west longitude.
Pounds. | Value,| Pounds. | Value.| Pounds Value, | Pounds. | Value.| Pounds. Value. Pounds. | Value.
Cape Bhore.........ooiiiiiiiiiiiiiiiiiiiiiiiiaaas 1--e-] 258,790 1$26,316 104,037 | $4,160 269, 592 1$20,488 37,763 | 81,781 281,792 | $14,434 20,243 $310
) West of 66° west longitude.
Geotges Bank . .............iiliiiiiciiiiiiiiiaa., 125,247 ) 14,750 166,346
Middle Bank .. 2,399 503 2,
Jeffreys . 1,439 304 5,112
IpswichBay.......ocooooiiiiii e , 420
South Channel 3,140 675 20, 490
Nantucket Shoals. 7,050 | 1,274 57,790
Off Cha . 26, 531 197,973
Off Race Point.. 36,007 | 2,008 574} 542 ,
uth........... 11,852 | 1,422 961 6, 000 285 701 N2 4o iiieenn. .
Shore, general.........ooioiiiniiiiii it 166,433 | 15,515 244,554 | 20,697 3, 600 180 | 2,463,370 98, 885 146, 460 7,603
7Y D 638,888 | 63,851 851,391 | 72,715 | 83,506 | 4,987 | 3,839,104 | 168,782 265,013 | 11,049
LANDED AT GLOUCESTER,
East of 66° west longitude.
............................................................ 2,200 88
.......................................... 70,000 | 5,000
""""""""""" 532,921 | "'25,103| 7951, 200781, 506
6, 730 125,000 6, 801
13, 600 915 ...
1,256,681 | 40,733 962,021 | 6%, 161
b T 149,134 | 6,797 | 67,700} 5,012 | 1,809,932 | 67,001 | 2,140,421 | 161,646
Grand total. ...oouoeneeii e 695,013 | 67,721 | 1,015,008 [ 45,369 | 1,000,525 | 79,512 | 153,296 | 9,999 | 5,649,036 | 235,783 | 2,405,434 | 172,695

SUIYIHSII J0 HANOISSINIWOD dHI J0 LHOIHU



Miscellaneous. Total.
Fishing grounds. — - — —_— Grand total.
Fresh. Salted. Fresh. Salted.
LANDED AT BOSTON. ‘
East of 66° west longitude.
. Pounds. Pounds. . Valye.
944, 359 944,339 | 827,598
2,881,105 2,881,105 . 61,605
23,338 23,338 | 977
50,000 50,000 ; 3,500 .
69, 635 69,635 | 4,454
36, 608 36, 608 2,671
635, 000 655, 000 20,300
40, 100 40, 100 3,235
4,916, 815 5,083,858 | 221495
251, 200 251,200 13,259
35,737 35,737 874
26,785 26,785 95
3,906 1 91
14,082, 409 394,142 695 14 14,663, 104 394, 156
13, 634, 502 491,661 493,102
900, 340 21,349 21,349
318, 837 6,932 6,932
192,125 4,845 4,845
12,140 235 285
2,869, 571 92, 251 92,394
6,353,171 201,945 201,945
269, 644 9,531 9, 331
24, 298,901 587,760 587,760
1,070, 608 33,021 33,021
97,524 3,406 3,406
14,174,583 375,355 378,895
2,621 32,011 34,870
,360 5,574 5,574
46,269 780 780
47,900 3, 596 24,000 1,141 71,900 4,737
8,161, 582 268, 782 152, 760 7,89 8,314,342 276,678
Total. ..ottt e, 5,809,344 | 314,113 {. .. ... .. .|..c....... 97,397,285 | 2,888,334 502, 202 22,960 97,899,487 | 2,911,314

‘SUMIHSLL L0 YANOISSINWOD dHI d0 LHOodI™
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QuanTrTiEs AND VALUES OF CERTAIN FisHERY Propucts LANDED AT BOsToN AND GLOUCESTER, Mass., BY AMERICAN FisHING VESSELS
DuriNg THE CALENDAR YEAR 1915, SHOWN BY FisniNgG GrRounps—Continued.

Miscellaneous. Total.
Fishing grounds. - Grand total.
Fresh. Salted. Fresh. Salted.
LANDED AT GLOUCESTER.
East of 66° west longitude. Pounds. Value. | Pounds. | Value. | Pounds. | Value.

LaHave BaNK. ... oottt : 2,131,261 £32,791 145,970 $3, 930 2,277,231 $36, 721
Western Bank. . ... .coiniiimiiiii i . 5,047,801 85,77 322,309 9,935 5,370,200 93, 652
Quereatl Bank. .. .... ... i . 1,526, 604 56,707 | 1,807,562 62, 720 3,334,256 119,427
Green Bank.........ooooiiiiiii i ! . ) 7,034 24, 889 734 8 7,768
Grand Bank. .. 1,071,348 60,307 | 1,543.719 52,318 2,615,067 112,625
St. Peters Bank 7,015 568 21,120 688 28,135 1,256
Sambro Bank. . 268, 020 3,527 690 19 268,710 3,546
Burgeo Bank.. 130,572 6, 184 21,287 893 151, 839 7,077
Bacalieu Bank. .. 37,650 2,036 75,730 2,639 113,380 4,67
Off Newfoundland . 1,861,933 56,734 | 10,398,261 { 238,674 12,260, 184 3,
Cape North.._... 2,500 64 70,210 2,174 72,710 2,338
Cape Shore......... - 788, 045 28, 744 2,069,314 56,573
Gulf of St. Lawrence. 4,014,235 | 144,650 8,146,424 229,672
St. Anns Bank..... L. .. 5 55,385 1,708 619, 780 10, 860
The Gully...... . 5 82,605 3,128 651,105 31,215
Labrador Coast 120,126 9,290 120,126 9,290

Browns Bank

93.123 2,829 4,529,778 70,254

4 i

Georges Bank. 2,236, 7 87,145 10,227,461 195, 185
Cashes Bank.. 473,353 5,766
Fii%penies Ban . , 855 253
Middle Bank.. 1,002,700 83,011 1,667 736 113, 560
Jeffreys Ledge. .. 191, 600 2,613
Ipswich Bay.. 141,860 2,420
uth Channel : 798,700 8,338
Nantucket Shoal 199, 545 9, 862 361, 696 12,842
Off Race Point 600 2,000 140 15,600 1,085
BAY Of FUIAY. oo oeieneennenneeneoamaaneeeieeanneenaeas|ooseseaneenfon . ,180 LT T U 53,180 567
Shore, general. 2,847,995 30,824 15, 856, 581 320,524 991,881 . 69,093 16,948, 462 389,617
Total................ .| 4,649,569 £4,752 | 8,931,550 | 186,819 49,677,980 | 1,012,279 | 24,018,261 : 814,324 73,686,241 | 1,826,603
Grand total. .. .coiiiiiiaiiiriiiiiii e 10,458,913 | 398,865 | 8,931,550 | 186,819 | 147,075,265 I 3,900,633 | 24,520,463 ;| 837,234 | 171,595,728 | 4,737,917

¢ Herring, 1,768,150 pounds, value $53,043; and caplin, dried, 2,000 pounds, value $30.
b Hen'mx(;l, 8,930,800 pounds, value $186,7¢3; and salmon, 750 pounds, value $36. Other items under “ Miscellaneous” include bluebacks, 707,970 pounds, value $5,686; butterfish,
316,234 pounds, value £7,370; catfish or woilﬂsh, 179,999 pounds, value ‘3,197; flounders, 652,172 pounds, value $29,884; herring, 1,977,620 pounds, value $20,381; horse mackerel, 671
_pounds, value £27; redfish, 83 694 pounds, value $1,134; d, 421,701 pounds, value $8,602; sharks, 24,418 pounds, value $246; skates, 114,876 pounds, value $1,429; swordfish, 2,23¢,967
pounds, value $221 559; tileﬁsb, 28,518 pounds, value $1,102; whiting, or silver hake, 4,500 pounds, value $48; porpoiss, 200 pounds, value $3; lobster, 6,000 pounds, value $1,080; turtle,
75 pounds, value $3; livers, 1,153,450 pounds, value $16,088; sounds, 100,685 pounds, value $3,947; spawn, 70,213 pounds, value 86,629; and tongues, 1,500 pounds, value $§75.

‘STIMAHSII 0 YUNOISSINWNOD HH.L J0 LUYO0dIH

98



QUANTITIES AND VALUES OF CERTAIN FisBEERY PRODUCTS LANDED AT BosTon AN

Months.

Number
of trips.

During THE YEAR 1915, SHOWN BY

D GLOGCESTER, Mass., BY AMERICAN FIsHING VESSELS
MonThs.

Cod.

Large (10 pounds and over).

Market (under 10 and over 24 pounds).

Scrod (1 to 2} pounds).

LANDED AT BOSTON.

. Fresh, Salted. Fresh. Salted. Fresh. Salted.
Pounds. Pounds. | Value.| Pounds. | Value
213 521,945
213 395, 844
Zi6 728,
224 704, 191
233 1,029,582
318 | 980,436
425 | 578,066
400 * 549,63
388 ,
477 420, 340
357 372,504
48 416, 205
3,772 | 7,181,682
243 370, 890 15,725 118 1,625 19
127 89,351 4,820 36 210 8
412 330,730 6,420 59 725 22
562 | 1,285,734 34,859 22 1,905 58
292 898,669 , 904 416 5,282 159
225} 1,311,015 22,070 190 52,009 1,567
154 834, 31,965 314 64,380 1,680
200 790,938 27,327 209 31,830 794
181 775,313 25,845 203 97,922 2,449
224 259, 758 11,815 93 696 664
453 254, 14,279 107 2,365 19
399 184,918 6,680 50 5,779 163
3,472 | 7,386,852 255,709 [ 2,057 | 202,008 | 7,662
T, 244 | 14,568,534 | 487,004 | 6,679,925 | 241,707 | 18,154,124 | 384,034 | 3,994,245 | 134,725 | 1,365,466 16,914 | 293,603 | 7,67
595 | 5,536,207 { 120,563 | 3,930,612 | 210,113 | 4,584,617 | 75,234 | 2,929,583 | 96,708 257,647 | 2,473 | 230,600 | 5,858
6,649 [ 9,032,237 | 367,341 749,318 | 31,504 | 13,560,507 | 307,800 | 1,064,662 38,017 | 1,167,810 | 14,441 | 62,013 ] 1,08
3,389 8,019,801 i 2,720 122 | 12,304,351 | 255, 541 1, 44 1 1,012,441 [ 14,004 | 4. T
4,200 | 5,843,388 | 152,554 | 7,002,272 | 278,991 | 8,342,072 165,118 | 3,953,624 | 150,288 557,820 | 4,468 | 400,036 | 12,03
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QuaxNTITIES AND VALUES OF CERTAIN FisHERY PrODUCTS LANDED AT BosToN AND G1LoUCEsTER, Mass., BY AmERICAN FisoiNe VESSELS
During THE YEAR 1915, SHOWN BY MonTHs—Continued.

Haddock. . Hake.
Months. Large (over 2} pounds). Sorod e Large (6 pounds and over). Sumall (under 6
Fresh. Salted. Fresh. Fresh. Salted. Fresh.
LANDED AT BOSTON, Pounds, Value. Pounds. l Value. | Pounds. Value, Pounds. Value. | Pounds, | Value.| Pounds. | Value.
7 : 662,212 | 813,323 69, 795 $§2,953 |..eeeeni i, 238,924 | $5,604
21,292 115,642 6,547 |- .oeeiiiiaeann, 309,065 9,358
15,101 + 135,692 021 [, 431,213 | 11,434
3,634 177,061 5, 449,185 6,627
6,067 260, 345 472,700 5,505
6,284 284, 85 625,030 8,840
6,083 248, 530 361,335 | 5,883
7,610 y 376,601 6,576
11,799 321,068 522, 306 9,612
17,464 592, 954 1,592,295 1 21,539
28, 984 261,947 907, 061 7.320
28.413 144, 908 534,582 | 11,656
| 166,084 | 2,842,606
i .
8,986 41 48, 160
5,471 62 37,285 ;
14,87 188 4,663 2,095 625
26, 003 38 253,198 3,051 2,635
2,672 1,070 195 |.......... 0 ... 593, 5,930 2,690
1,594 29 535, 290 5,354 | 56,233
9,613 1,094 540, 5,774 | 70,008
22,778 2,097 | 1,074,576 | 13,214 | 50,724
17,683 3,057 | 1,157,675 | 14,501 | 48,708
7,441 852 389, 602 48% | 37,217
108 177,194 4,493 | 20,080
151 63,159 2,182 4,250
OB oo e e e e 8,913,010 117,437 { 130,594 | 2,361 | 1,060,575 7,728 | 4,926,412 | 64,326 | 295,625
Grandtotal.. ... ... .. ...l 44,948,106 | 1,131,660 | 130,594 | 2,361 | 12,864,944 | 173,792 | 7,769,018 | 157,516 | 300,625 { 5,007 | 6,820,297 | 119,954
Grounds E. of 66° W. 10Ng. e e.nonenninnaanennns 5,756, 637 116,163 | 60,919 | 1,126 335,982 3,714 | 3,133,871 41,435 [ 275,912 { 4,579 199,435 | 3,668
Grounds W.of 66° W.long. ... ............. -] 39,101,460 | 1,015,497 | 69,675 | 1,235 | 12,528,962 | 170,078 | 4,635,047 | 116,081 | 24,713 4 6,620,362 | 116,286
Landed at Bostonin 1914 ............... 0,084,573 | 1,089,606 |..........0........ 6,235,842 | 107,211 | 2,398, 76,671 {oveeennilonnn... 5,112,2i3 | 92,089
Landed at Gloucester in 1914 10,145,172 179,684 | 155,522'| 3,087 | 233,019 1,478 | 5,005,412 | 69,350 | 222,033 | 4,218 14,33 166
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Pollock. Cusk. Halibut.
Months, .
Fresh. Salted. Fresh Salted.
LANDED AT BOSTON. Pounds. Value Pounds. | Value.| Pounds Value, | Pounds. | Value.

213, 707

499, 862

501,277

285,273

239,308

142,677

102, 040

91,705

251,139

,- )

<]

417,332

................... 3,321, 681
4,065 %61 51,325 | 907 190 | s12 79,546 | 9,027 230 $23
200 3 38,897 | 752 430 10] 123820 915 20 2
2,489 38| 103,650 | 1,551 | 2,760 69| 407,347 | 34,205 455 46
3,595 631 434,335) 6,83 | 4962 124 440,160 | 29,018 65 7
25,600 458 1 410,385 | 6,260 130 3! 136528 | 11,272| 3,818 382
36,392 | 987 | 150,275 | 2,255 | 16,036 | 398 | 431,662 | 24,042 | 98621 | 6,232
64,040 [ 1,094 | 278117\ 4,000 12,100 | 302 | 255,051 | 19,506 | 18,685 | 1,121
36,800 | 643, 400,537 | 5,649 | 13,113 | 327 | 274850 | 20.46¢] 5200| 313
16,346 | 202 | 688,757 | 9,644 14,575 | 365 | 221,931 | 14,767 056,926 | 4,680
15,462 | 272 | 318,513 | 4,413 18,935 452{ 143,672 | 13.617| 102151 | 8,673
616 1, on6i4| '318! 1075 | 270 90,880 | 10,245 339 30
9,035 481 11,725 | 165 617 15 27,410 | 348 (...
8,676,866 | 145,455 | 234,640 | 4,070 | 2,014,120 | 42,876 ' 94,043 | 2,347 | 2,653,766 | 199,460 286,510 | 21,509
12,961,313 | 249,188 | 234,640 | 4,070 | 6,235, %01 | 96,003 ; 94,943 | 2,347 | 3,584,175 | 301,787 | 286,510 | 21,509
Grounds E. of 66° W.long............................. 193,06 | 2,963 | 54,635 | 97| 1,670,500 | 23,902 | 53,797 | 1,335 | 2,884,005 | 217,505 | 286,205 | 21,488
Grounds W. of 66° W. long. .. .. 1l 1l 12,763,237 | 246,225 ,005 | 3,113 | 4,565,211 {72,101 | 41,148 | 1,012 [ 700,080 | 84 282 21
Landed at Boston in 1914. ... .. 1 T 4,655, 90,372 |oeo i e ,668,546 | 43,970 1.0 Ll 826,836 | 88,441 (... ... .
Landed at Gloucester in 1914, ... .01 1 7,588,457 | 105,150 | 211,177 4,214l 3,078, 507 53,577‘ 111,937i 3,232 2,236,164 | 157,835 316,585 )""30,073
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QUANTITIES AND VALUES OF CERTAW Fisnery Probucrs LANDED AT BosTON AND GLOUCESTER. MAss., BY AMERICAN FisHING VESSELS
During THE YEAR 1915, SHown BY MonTHs—Continued.

Mackerel.
Months, Large (ove‘2} pounds). Medium (13 to 24 pounds). Small (under 1} pounds).
Fresh. | salted. Fresh, ' Sslted. Fresh. Salted.
: ' - | -
LANDED AT BOSTON, Pounds. | Velue.| Pounds. | Value.| Pounds. | vatue.! Pounds. .| Pounds. | Value. | Pounds. | Value.
5 T $1,540 0 ... 718 E3E VY R SO
22,482 | 46,996 358,565 | 17,348 20, 453 7
20859 | 38,600 502,997 | 25,701 1400 | 3,460
55l | s 1,256,253 | 38,847 2, 800 160
750 4. 1 809,02 280
1,52 | ...
T
801

72,715 85,596 | 4,987 | 3,839,104 | 168,782 265,013 | 11,049

1 14 e e

137,911 3,700 17,200 845

, 085 725 178, 760 9,832

571,882 19,215 317,771 1 20,173

September 556, 49 18,711 467,557 | 34,464

Qctober. . 519 846 24,507 010,733 | 75,474

NOVEIIDEL - - - oomsoooos oo ) 18,005 ) 1,801 ] 22,800 1,880 [o.ivinnenseiaeannfeeieee e e e e 248,400 | 20,856
033 7Y 56,125 3,870 869, 200 l 41,534 149, 13»1_ 1,809,932 67,001 | 2,140,421 | 161,646
Grandtotal..........oooiiiiiiiiiiiiiiiiniaano 695,013 | 67,721 1'015,0‘5 '48.369 1.000, 525 5,649,036 | 235,783 ) 2,405,434 | 172,695

Grounds E. of 66° W.long. ....cooveiiieiniinieinnnn.. _258,790 26,316 751,537 § 30,098 269,592 | 20.488 61,363 | 3,991 281, 792 14,434 92,443 5,088

Grounds W, of 66° W.1oDg. ceuoennveniciiieiaiiiann. 436,223 | 41,405 263, 561 | 18, 2"1 730,933 | 59,024 91,933 | 6,008 | 5,367,244 | 221,349 | 2,312,991 [ 166,707

Landed at Boston in 1914....... .......... .. . 100 448,311 | 45,897 15, 200 505,967 | 34,139 |..........{........ 2,412,000 92, 620 24,000 1,084
Landed at Gloucesterin 1934...............ooiiiiiiotL 123.466 | 6,595 884,800 | 51, 334 167,906 | 7,910 | 669,980 | 54,310 322,745 9,140 | 1,114,475 50,886
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92 REPORT OF TiIE COMMISSIONER O} FISHERIES,

The fish landed at Boston and Gloucester, Mass., by American
fishing vessels are taken principally from fishing grounds lying off the
coast of the United States. In 1915, 71.78 per cent of the quantity
and 70.74 per cent of the value of the catch ﬁ)&nded by the American
fishing fleet at thesc ports were obtained from these grounds. Of the
remainder, 9.41 per cent of the quantity and 9.70 per cent of the
value were taken from fishing banks off the coast of Newfoundland,
18.73 per cent of the quantity and 19.35 per cent of the value from
grounds off the Canadian Provinces, and less than 1 per cent of both
the quantity and value from the coast of Labrador. Newfoundland
herring constituted 6.58 per cent of the quantity and 5.39 per cent
of the value of the products landed at these ports during the year.
The herring were taken on the treaty coasts of ISewfoundland, but cod
and other species from that region were obtained chiefly from fishing
banks on the high seas. All the fish caught by American fishing ves-
sels off the Canadian Provinces were from offshore fishing grounds.
The catch from each of these fishing regions is given in detail in the
following table: :

QUANTITY AND VALUE OF IF1sH LANDED BY AMERICAN FIsHING VESSELS AT Bosron
AND GLOUCESTER, Mass., 1N 1915, rroM GROUNDS Orr THE CoAST OoF THE UNITED
StaTES, NEWFOUNDLAND, AND CANADIAN PROVINCES.

Species. United States. Newfoundland.s | Canadian I’rovinces. i Total.

i i
Pounds. Valuc. | Pounds. ; Value.| Pounds. Value. l Pounds. Value,
23,695,413 | $889,361 484,815 | 89,9621 9,907,800 | $189,529 : 34,088,124 | $588, 862
1,876,888 | 71,419 | 3,000,300 1105146 | 6,081,485 | 207,543 | 10,967,773 | 384, 108

.| 51,712,661 (1,185,386 100 1] 6,100,280 | 120,065 ' 57,813,050 | 1,305,452
60,675 [ 1,235 14,0061 246 46,844 880 130,504 2,361

.| 11,248,569 | 232,237 54,860 | 704 | 3,285,880 | 44,520 | 14,589,315 | 277,470
24,713 428 91,200 | 1,450 184,712 | 3,120 | 300,625 5,007
12,762,282 | 246,213 665 12 198,306 | 2,963 | 12,001,313 | 249,188
1 180,005 1 3,113 7,885 138 46,770 | B19 | 2341640 4,070
4,650,491 | 71,946 3,345 52| 1,681,065 | 24,005 | 6,235,801 96,003
41,146 | 1,012 5,387 133 48, 410 1,202 94,943 2,347

699,496 | 84,225 | 1,149,408 | 84,014 | 1,735,271 | 133,548 | 3,584,175 | 301,787
305 21 145,665 | 11,304 140,540 | 10,184 286, 510 21, 509

810,174 | 81,238 | 7,344,574 | 383,018
905,343 | 40,077 | 3,573,828 | 231,063

6,534,400 | 321,778
2,668,485 | 100,986

1,977,620 | 20,381 | 2.368,150 | 68,945 |......oooiifeainn, 4,345,770 89,326

...................... ' 8,930,800 (186,783 [.....c..oeoifoeeeea....| 8,030,800 | 186,783
1,307,317 | 145,155 868 68 030,782 | 76,336 | 2,238,067 | 221,559

3,830,532 | &7,084 | 2,000 30 41,644 860 | 3,874,176 87,080

! 750 36 [oeeeiiieii e 750 36

Total.. . .|123,179, 998 |3,351,080 ' 16,269,343 [469,024 | 32,146.387 | 916,913 [171,505,728 | 4,737,017

a Includes 17,975 pounds of salted cod, valued at $617, and 102,151 pounds of salted halibut, valued at
$8,673, from the Labrador coast.

Cod.—In 1915 there were 33 vessels employed in the salt-bank
fishery and 102 in the market fishery landing their fares at Boston and
Gloucester. Considerable cod was landed also by vessels operating
on shore grounds. There were landed at these ports 45,055,897
pounds of fresh and salted cod, 34,088,124 pounds of the former and
10,967,773 pounds of the latter, valued at $1,272,960, against
47,529,625 pounds in 1914, of which 36,079,873 pounds were fresh and
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11,449,752 pounds salted, valued at $1,359,416. There was, thero-
fore, a decrease in the quantity in 1915, as compared with the provi-
ous year, of 1,991,749 pounds 1n tho fresh and 481,979 pounds in the
salted cod landed.

Several large fares of cod wore caught during the season of 1915.
A trip amounting to 359,483 pounds taken on trawl lines was landed
at Gloucester in July, and ono of the dory hand-lino flect brought in
478,365 pounds in September, this being tho largest fare tuken since
1909, when the same vessel weighed off 479,433 pounds.

Haddock.—The haddock fishery in 1915 was carried on with about
the same success as in the previous year. The quantity of haddock
landed was 57,943,644 pounds, valued at $1,307,813, an mncreaso over
the previous year of 189,516 pounds in quantity and a decreaso of
$73,343 in value. The catch of haddock by line trawlers landed at
Boston amounted to 30,776,733 pounds, of which 16.57 per cent wero
““scrod.” The greater part of t{)io serod haddock brought in by line
trawlers came from the inshore grounds, the offshore banks supplying
a greater fproportion of large haddock. On tho inshore grounds the
amount of serod haddock taken varied from 18 to 22 per cent of tho
total catch and on the offshore grounds from 2 to 8 per cent.

Pollock.—The pollock fishery, which in recent.years has supported
-a considerable fleet of small craft employing purseseines as a means of
capture, was carried on with groater success than in 1914. The total
catch of pollock landed at Boston and Gloucester, including those
taken on gand and trawl lines and in gill nets, was 13,195,953 pounds,
having a value of $253,258, an increase of 741,230 pounds in quantity
and $53,522 in valuo compared with 1914. As in previous years,
most of the pollock landed by purse seiners and gill netters were
caught in spring and fall months.

Halibut.—In the last few years tho halibut fishery on the Atlantic
coast has fluctuated but little. The yield of fresh and salted halibut
in 1915 was 3,870,685 pounds, 3,584,175 pounds of the former and
286,510 pounds of the latter, valued at $323,206, an incroase of
491,100 pounds and $46,946 over 1914, The largest catches of this
species were made on Georges, Browns, Ln Have, Quercau, Western,
and Grand Banks, the last-mentioned bank supplying the groatest
amount. The fishery was conducted throughout, the year, but the
bulk of the catch was taken during the enrly spring and summer
months. The vessels regularly employed in this fishery numbered 33
sail, although many of the cod hand-line and trawl-line fishermen fre-
quently caught halibut in considerable quantities. The usual activity
was displayed in this fishery in the spring of 1916. At the end of
May the flect engaged numbered 26 vessels, and a considerable num-
ber of fairly large fares were landed.

The otter-trawl fishery.—This method of fishing, as in 1914, was
carried on by 12 stcamors. With the exception of soveral trips
landed at Portland and an occasional trip disposed of at Gloucester
during such times when there was a glut of fresh haddock in the
market, the bulk of fish caught by otter trawlers was landed at
Boston. The year’s catch was 21,116,300 pounds, representing 380
trips, an increase of 8 trips. There were. anded from Georges 105
trips, from South Channel 248, Western Bank 26, and Browns Bank 1.
As in the previous year, Western Bank was resorted to in March,
April, and May, when haddock were less plentiful on Georges and

6111°~—17—7
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in the South Channel than during the winter months. Of the total
quantity of fish landed at Boston by this class of vessels, 17,062,732
pounds ‘were haddock, of which 39.28 per cent were “‘scrod.” The
great disparity in the landings of small fish by this method as com-
pared with line trawls is confined wholly to haddock, the large and
small fish of other species caught by the two methods, such as cod,
cusk, and hake, being more equally divided.

On July 20, 1915, the otter trawler FEast Iampton landed at
Gloucester 310,000 pounds of fresh fish, most of which were had-
dock. The largest trip previously brought in was 300,000 pounds,
caught by tho otter trawler Long Island. These were the largest
fares ever taken by Amerioan otter trawlers.

Mackerel.—The "amount of salted mackerel taken in 1915 was
19,601 barrels, exceeding the catch of the previous yoar by 4,170
barrels. The catch off the New England coast was 15,480 barrels
and on the Cape Shore, including a few fares from the Gulf of St.
Lawrence, 4,211 barrels, or 750 barrels less than was taken in those
‘regions in 1914. The total catch of fresh mackerel by the fleet was
71,564 barrels, compared with 68,582 barrels the previous season.
The number of fresh mackerel taken on the Cape Shore was 781,000,
which exceeded the catch of 1914 by over 200,000 fish. In the fall
of 1915 several vessels of the seining fleet made phenomenal catches
in Massachusetts Bay, one vesscl making a stock of 86,548 in three
weeks, at which time it was reported that a much larger body of
mackerel was on the coast than {:ad been observed for several years.

The mackerel fishery in the spring of 1916 showed a marked
improvement over that of 1915, the catch up to May 15 being nearly
double the amount recorded the previous scason on the same date.
Three vessels of the seining fleet stocked over $9,000 each and one
$11,246, the last-mentioned stock being $2,361 more than the highest
made by a single vessel to the end of May, 1915, There were engaged
in the southern mackerel fishery 24 seiners and 58 netters. Fifteen
of the latter sailed from Gloucester and 43 from other ports. The
number of sciners was one less than in 1915, but there was an increase
of 41 netters. A portion of the seining fleet sailed on March 24,
but none of the netters sailed until April 25. The first mackerel of
the season of 1916, amounting to 7 barrels, were caught on April 5
about 80 miles east by south from Cape i~Ienlopcn, or practically
in the same locality where the first fish were encountered the previous
season. 'The fish were landed at Lewes, Del., from which place thoy
were shipped to New York by rail.  Other small trips were caught
in the same region within a few days, but the first fare of any con-
siderable size was landed at New York on April 26, one vessel brmgm}%
in 41,800 fish, followed the next day by tho arrival of 6 vessels wit
trips ranging from 6,000 to 40,000 fish. Irom this time until the
middle of May the supply of mackerel in the New York market was
about equal to the demand. For the week ended May 3 the amount
of fresh mackerel landed was 553,000 in number, mostly large and
medium, compared with 268,576 fish last year, which were mostly
small. Many of the large mackerel in Apnl sold for 40 cents each.
The average price ranged from 12 to 20 cents for large and medium,
while tinkers brought from 3 to 6 cents a pound.

On May 31 there were 1,200 mackerel landed at Boston, the first
fare of the season. Four vessels of the seining fleet sailed for the
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Cape Shore May 25, and on June 6 the number had increased to 24
sail. The first mackerel of the season from this region were landed at
Boston on June 9, the trip consisting of 10,000 large and 35,000
medium fresh mackerel and 170 barr(ﬁs salted. On June 10 thero
were 3 other arrivals from the Cape Shore with fares taken off Halifax
and Liverlpool, the combined catch amounting to 125,000 of mixed
fresh mackerel and 230 barrels salted. At that time there were 15
other sciners on the ground, all of which captured schools of mackerel.
Mackerel were reported plentiful on the Cape Shore until June 21, and
many large trips were taken. The highest stock mado by a single
vessel in this region was $6,343, which is the largest recorded for one
trip in recent years. Fish were also abundant guring the month on
grounds in the vicinity of No Mans Land, the entire fleet of seiners
and netters fishing in that locality doing well.

Swordfish.—This specics was more plentiful in 1915 than in the
previous year, and 2,238,967 pounds, having a value of $221,559,
wero landed at Boston and Gloucester, an increase of 739,123 pounds
and $43,860 over 1914, There were 42 vessels engaged in the shery,
operating mostly on the more castern grounds, although some good
catches were made on Georges, Nantucket Shoals, and adjacent
grounds. On July 20, 17 vesscls landed at the Boston Fish Pier
1,126 swordfish that had been taken on Georges. This was probably
the greatest number of swordfish ever landed at an American port
in one day.

Winter gill-net _fishery—The winter gill-net fishery practically
coased at the end of May. A fleet of 30 vesscls was employed at
Gloucester during the scason, and there were a few vessels that oper-
ated out of other ports. Fishing was conducted on the inshore
irounds along the New England coast from Cape Aunn to Portland.

s in previous ycars, the principal species tafzen by this method
wero cod, haddock, and pollock. ~Whilo the fleet as a whole did not
mect with the samo degree of success as in some years past, the
fishery was an improvement over the previous scason. Several
good stocks were made, one vessel making $30,000, with a share of
21,500 to each member of the crew. This was probably the highest
record ever attained in one season by a vessel engaged 1n the winter
gill-net fishery.

Ttalian fishing boats.—The number of Italian motor boats fishing
out of Boston and landing their catch at that port has increased in the
last fow years. At the present time there are a proximately 200
boats of this class engaged in the shore fisheries, nl? of whioh are too
small for registration, being under 5 tons, and in consequence their
cateh is not recorded in the Boston and Gloucester bulletins.  These
boats take a variety of species and operate several kinds of fishing
goar, namely, trawl lines, hand lines, and drag seines.

Some ten years ago the catch of this class of boats consisted largely
of flounders, but in the last few years greater eflorts have been made
to capture other species of ground fish, such as cod, haddock, cusk,
hake, ete. Mackerel also have been taken to some extent. In 1915
the Italian catch Ianded at Boston, and sold through the New England
Fish Exchange, was over 3,500,000 pounds of fish, valued at $135,000.
The catch consisted largely of cod, haddock, pollock, hake, and cusk.
The amount of flounders Yundod wag about 36,000 pounds.
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PACIFIC HALIBUT AND COD FISHERIES.

The halibut banks off Oregon and Washington, recently surveyed
by the steamer Albatross, were resorted to during the month of June,
1915, by a portion of the halibut {leot sailing out of Seattle, from which
grounds 26 trips of halibut were taken in that month, comprising
1,318,000 pounds, valued at $64,623. As halibut were scarce on these
grounds in the summer months, the remainder of the catch of that
species landed at Scattle from June to December was taken from
banks farther north, extending from Flattery Bank, off the coast of
Washington, to Portlock Bank, Alaska. This amounted to 13,876,970
pounds, having a market value of $820,585. In the first half of the
calendar year 1916, 25 fares were brought from the banks off Orcgon
and Washington, amounting to 931,692 pounds, valued at $77,819.
The total quantity of halibut landed at éeattle during that period,
including the catch from banks farther north, was 7,391,384 pounds,
valued at 8608,947, taken in 274 trips.

According to the Pacific Fisherman, the total catch of halibut on
the Pacific coast by American vessels in 1915 was 50,238,390 pounds,
of which 33,133,313 pounds were landed at Scattle, 11,323,500
pounds in Canadian ports, and 5,781,577 pounds in Alaska, against
48,902,575 pounds the preceding year, a gain of 1,335,815 pounds.
The American {leet engaged in this fishery consisted of 100 sail, known
as ‘“‘independent” and ““‘compuany’ vesscls, there being 89 of the
former and 11 of the latter, ranging in size from 7 to 196 tons. The
Canadian fleet comprised 27 vessels, the catch of which amounted to
16,031,265 pounds, an increase of 1,074,465 pounds over 1914.

The flect employed in the cod fishery of the Pacific coast numbered
20 sail, including 2 vesscls engaged in transporting cured fish from the
shore stations mn Alaska. Three regions were represented in the
fishery—San Francisco by 9 vessels, T’uget Sound by 8 vessels, and
Alaska by 3 vessels.  One of the Alaskan vessels was lost in the early
part of the scason. The fleet met with very good success and made
a catch of 3,798,071 fish, equivalent to 19,092,319 pounds, the fish
being reckoned at 4} pounds each. The catch fell short of that of
1914 by 122,831 fish, or 552,739 pounds.

The work of collecting statistics of the quantity and value of
fishery products landed at Seattle, Wash., by American fishing
vessels was reestablished in June, 1915, by the appointment of a
local agent at that port. The products landed from July, 1915, to
June, 1916, comprised 513 trips, including 19,580,163 pounds of
halibut, valued at $1,330,609, and 948,024 pounds of other species,
valued at $23,285; a total of 20,528,187 pounds, valued at $1,353,894.
The monthly receipts by species are shown in the following table:
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QuANTITIES AND VALUES OF CERTAIN Fismery Propucrs LANDED AT SEATTLE,
WasH., BY AMERICAN FisHING VESseLs Durine THE Fiscar YEar 1916.

Number
Month. of trips. Halibut. Cod. ! Black cod.
N .- Coe : .

1915 Pounds. | Value. Pounds. | Value. | Pounds. | Value,
JUIY e 61 2,700,430 1 152,859 |........ .. ...l 39, 300 3855
August,..eienennniaiL. 36 1,698, 288 25 860 217
September.................... 53 2,172,000 000 8,300
OCLODOL vureeeeaannnnnnnn, 3l 1,644, 792 3,164
30 2,312,527 426
28 1,660, 742 650
8 923, 055 360
7 706,931 443
31 815, 209 484
61 1,207,372 318
89 2,024,105 2,124

78 1,714,712 4,
513 22,223

Month. Ling cod. Rock cod. Total.
e

1915. } Pounds. | Value. | Pounds. | Value. Pounds, Value,
: 0 1,708,703 [ 92,496

Septembe; 21 505: 312 140, 816
Qctober. 1,785,337 107,308

2,320,527 | 148,419
1,686, 742 92,758

November.
December.

941,055 68,409
723,163 48,112
831,444 82,711
1,235,357 | 131,160
2,109,000 [ 131,796
1,032,667 | 156,129

TOtal oot 17,738 ¢ 350 | 28,408 , 681 | 20,528,187 | 1,353,804

a Includes 5,000 pounds of sult halibut, worth $125,1anded fn August. Tho romainder of the catch was
sold fresh,

PROMOTION OF AMERICAN CAVIAR.

One of the most valuable of all fishery products is caviar, which
is prepared from the roe of sturgeon primarily, but also from that of
the paddlefish of the Mississippi Valley, and sometimes, under appro-
priato descriptive names, from the eggs of carp, whitefish, and other
species. 'The product has always been imported extensively, while it
is known that suitable material in this country is often wasted through
ignorance of the fishermen as to the metﬂods of prescrvation to
employ. After a suitable investigation of the matter, the Bureau
issued an economic circular describing in simple language the methods
which may be efficiently employed by any fisherman, The paper had
the twofold object of preventing unnecessary waste through'ignorance
or neglect and of awakening a moro cffective interest in the protection
of the sturgeon and the paddlefish.
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INTRODUCTION OF NEW AQUATIC FOODS.

One of the most useful ways in which the Burcau of Fisheries can
serve the fishermen and the general fish-eating public is to make
known new sources of aquatic foods and to assist in establishing fish-
eries and markets therefor. The conspicuous success achieved 1n the
case of the sea mussel has been referred to in previous rcports. This
excellent, abundant, accessible, cheap, and widely distri uted sbell-
fish, formerly neglected, has now become a staple in certain important
markets. \erious, other water products of great prospective value,
but now largely unutilized, should be exploited ass eedﬁy as possible,
but the limited funds and facilities at the disposal of the Bureau for
such work make it impossible to conduct an active campaign with
more than one or two such articles at one time. In the fiscal year
1916 one hitherto neglected fish has been %iven a permanent and im-
portant place in the fisheries and fish trade by tho Bureau’s efforts, and
a campaign of great prospective consequence has been inaugurated
with reference to several others.

In October, 1915, the Bureau undertook to popularize the tilefish in
the belief that it is a fish of great prospective food value. Its utili-
zation had been advocated years ago, bub the efforts to introduce it
were not sufficiently compregensive or sustained to bring success, and
the fish in reality camie into some disrepute because of the failures that
attended the attempts to give it a commercial status. The task con-
fronting the Bureau was to induce fishermen to catch the fish, dealers
to handle the fish, and the public to consume the fish, and to bring all
this about simultaneously. The effective methods pursued made it
possible for the Government to withdraw from the campaign within
one month and to intrust future developments to private enterprise.

The essential feature of the exploit was the chartering of a regular
fishing vessel with practical fishermen as its crew. The auxiliary
schooner Stranger, of Gloucester, carrying 12 men, was the vessel
selected for the purpose. The Bureau had guaranteed the Stranger
€1,500 for one month’s service, but in 27 days she caught 38,383
pounds of tilefish, which, after deducting commissions, sold for
$2,036.63; and not only was the Bureau at no expense whatever forthe
fishing operations, but the proceeds, taking no account of several thou-
sand pounds gratuitously distributed for advertising purposes, yielded
a substantial bonus to the crew over their regular remuneration.

When the wholesale trade of New York was requested to cooperate
in the proposed campaign, the unfortunate past stood in the way of
immediate acquicscence. ‘““There is no demand for the fish,” said
the dealers, but tho Bureau explained that getting the fish and creating
a demand were its part of the work and that all that was desired of the
trade was a cheerful willingness to handle the fish to satisf {qsuch de-
mand as might develop. hen the first fare was landed in New York
on October 92, four or five dealers in Fulton Market rather reluctantly
agreed to handle the fish, some of which were given away and the re-
mainder sold for 5 cents per pound. When the fourth trip arrived but
20 days later, 15 dealers were competing for the fish, which sold for 7
cents. In tho interval a demand had ansen which no large wholesale
or commission house could afford toignore. This demand was created
solely by an advertising campaign which kept the fish constantly be-
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fore the public and concentrated attention on its points-of interest
and cxcellence. Newspapers were furnished items recounting the
unusual history of the fish—its discovery, practical extermination,
and reappearance; incidents in the campaign were exploited; fish
were more or less conspicuously supplied to prominent persons; lead-
ing hotels and restaurants were induced to give the tilefish prominence
on their menus; a great motion-picture company placed a camers
man on the Stranger and exhibited motion pictures of the fishery as a
feature of its weekly news reel; and the Bureau’s own advertising
matter was distributed freely.

The ﬁ)ropnganda conducted in behalf of this fishery covered practi-
cally the entire field. The fishing grounds were found and pointed
out to fishermen; a regular commerecial fishing vessel was engaged
to demonstrate the financial yield of this fishery under regular indus-
trial conditions; the wholesale trade was enlisted in the distribution
of the fish; the retailer was furnished with attractive display adver-
tising matter calling his customers’ attention to the fact that the fish
was on sale; and the consumer was told about the tilefish and how
to cook it, and his curiosity and interest were stimulated to the point
where he wished to try it and asked his dealer for it. As a conse-
quence, when the Bureau ceased its fishing operations, other vessels
were already at work, and within 10 days of the landing of the last fare
by the Stranger eight schooners were erther in the fishery or about to
enter it and Y)y the end of the month had landed in New York about
156,000 pounds of tilefish.

The progress of this fishery has far excoeded expectations. While
New YI())rk continues to be the center of the industry, Boston, At-
lantic City, Newport, and other places-have become practically inter-
ested by putting vessels in the fishery. At the end of June, 19186, the
New Y'or]lz flect consisted of 13 vessels making regular trips to the
fishing grounds, although earlier in the season a number of other ves-
sels were engaged. The catch has varied from month to month, but
has shown a general upward trend as increased fares were brought in
to meet the growing demand, and the yicld in June excceded that
of any preceding month, aggregating over 1,221,000 pounds landed
at New York in 28 farcs. A new record was madein July, 1916, when
2,200,000 pounds were landed at New York, 230,000 at Boston, and
various minor fares at other ports.

By the end of the fiscal year 1916, when the fishery was only eight
months old, upward of 4,388,500 pounds of tilefish, which brought
the fishermen over $210,000, were caught and sold. The montﬁly
receipts at New York were as follows:

Months. ’ Pounds. } Months. Pounds,
November, 1015.. .. ....cooveinii . 156,500 || April,1016.. 626,000
Decomber, 1915 . ........ooiiiiiiil 170,200 ay,1916. .. ... . 620,000
January, 1916. ... ....] 308,000 || Juno, 1916........ ..| 1,222,000
February 1016.... ..ol 409, 000 :
March, 1916.... ..ol ! 615, 000 i_- Total.ouvieieiriiiiiarienana, 4,275,700

Theo tilefish grounds extend along the edge of the continental shelf
from a point south of Nantucket to an area east of Atlantic City.
Few fish have been token in depths over 100 fathoms, and the best



100 REPORT OF THE COMMISSIONER OF FISHERIES.

fish are in from 60 to 65 fathoms of water. Tilefish are not particular
as to the kind and quality of bait offered them. While squid, blue-
backs, menhaden, clams, ctc., are very acceptable, they will bite
freely on inferior kinds of bait, making the bait question compara-
tively easy to solve.

The fishery has proved a great deal more remunerative than was at
first expected by most fishermen and is now considered by them as
being well established. The prices reccived by the fishermen have at
times been as high as 7 cents a pound and as low as 14 cents, the
average being about 5 cents. The fish bears shipment perhaps better
than any other staple fish of the Atlantic coast and now reaches con-
sumers all over the eastern half of the country. Some large ship-
ments have gone as far west as Kansas City. The catch in recent
months has been at the rate of 20,000,000 pounds per annum. '

Following long consideration and much discussion, the present
Congress has passed an act, approved June 21, 1916, which provides
a way of alleviating the losses sustained by the fishermen, more
especially those of the Atlantic coast, from the mvagles of dogfishes.
The act carries an appropriation of $25,000 to enable the Commis-
sioner of Fisheries to conduct investigations and experiments to this
end, and the method of procedure, as recommended by the Bureau
and understood by Congress, is to make the dogfishes useful. Mistaken
cconomic and biological conceptions as to the possibility of bringin
about the extermination of dogfishes have been abandoned, an aﬁ

crsons now interested in the welfare of the fishermen and the ad-
vancement of the fisheries are united in the efforts that will be made,
under authority of law, to convert an injurious and hitherto useless
articlo into & valuable asset. - While the dogfishes and other sharks
yield by-products, such as oil, gelatin, and leather, of undoubted
cconomic importance, their principal utility comes through their
known value as food. The task before the Bureau is to overcome the
deep-seated prejudice that exists aguinst these fishes and to determine
the ways and means for creating & demand for fresh and preserved
dogfish that will react on the fishermen and enable them to market
their catch at a profit.

ALASKA FISHERIES SERVICE.
EXTENT OF THE ALASKAN FISHERIES.

The enormous fishing industry in Alaska over which the Bureau
exercises administrative jurisdiction was in some respects more
extensive in the calendar year 1915 than ever before. The number
of persons engaged in all branches was 22,462, an increase of more
than 1,200 over 1914; the investment was $37,316,560, an increase of
upward of a quarter of a million dollars over the previous year; and
the value of the output as placed on the market was $20,999,343, a
decrease of nearly & quarter of a million dollars compared with 1914,
which year registered the highest value attained by the industry.
The quantity of fishery products taken in 1915 was greater than in
- any previous scason, but Jower prices prevailed for several grades of
salmon taken in large numbers.

The salmons continue to overshadow all other fishes in Alaska, and
the industry they support represents 86 per cent of the capital
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invested and nearly 80 per cent of the persons employed, while-the
salmon output is worth more than 91 per cent of tgne total value of
all fisherics. The salient features of the salmon industry in 1915
were the extraordinary abundance of humpbacks in southeast Alaska,
the large run of cohos in central and west Alaska, the lighter run of
redfish 1n west and southeast Alaska, and the increased abundance in
central Alaska. The value of all salmons as prepared for sale was
$19,214,145, of which $18,653,015 represented canned fish. The
number of salmon taken was 63,537,244, of which 30,896,394 were
humpbacks and 25,878,811 were redfish.  The canned-salmon pack
was the largest in the history of the Territory, amounting to 4,500,293
cases of 48 l-pound cans, an increase of 443,640 cases over 1914
which was the previous record. The canncries operated numbere

85, against 81 in 1914,

Other fishes in the order of importance were the halibdt, with an
output of $781,011; the cod, valued at $390,199; and the herring
which, as food, fertilizer, and oil, brought $155,579. The products of
the whale fishery were valued at $381,750. The whale fishery was
conducted from two shore stations, which handled 470 whales of four
species.

" ENFORCEMENT OF LAW.

Congress has shown a disposition to provide adequate facilities for
enforcing the fishing laws along the extensive Alaskan littoral, but
the need for more men and boats is great, and satisfactory results can
not be accomplished until the need is met. The available vessel
service in 1915 was supplemented by the charter of power boats
during the active fishing season, and the patrol covered upward of
10,000 miles of coast.

It is a pleasure to be able to state that the fishery laws are now
more generally observed in both spirit and letter than was the case a
few years ago, and conuparatively few violations were reported in 1915,
These are noted in full in the special report on ¢‘ Alaska fisheries and
fur industries in 1915,” which forms an appendix to tho report of
the Commissioner of Fisheries for that year.” Some convictions have
been secured, some defendants have been discharged, and some
indictments are still pending. In one case, involving fishing during
the Sunday close time, the defendant pleaded guilty and %he jury
found him not guilty. '

WATERS CLOSED TO COMMERCIAL FISHING.

On October 1, 1915, 2 hearipg was held in Seattle to give all per-
sons interested an oportunity to present their views on the desirability
of closing to commerciul fishing certain waters in southeast Alaska to
be preserved for natural salmon breeding. The hearing confirmed
the view that the waters should be close(T, and, accordingly, on the
recommendation of the Burcau, the Sceretary issued an order, dated
October 25, 1915, and effective January 1, 19186, prohibiting all
fishing for salmon or for other fishes if salmon are taken or injured
thereby in tho following waters: '

1. All waters tributary to Barnes Lake, Prince of Wales Island.

2. Hotta Creck, its tributary waters, and the region within 500
yards of the mouth of said creck.
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3. Sockeye Creek, its tributary Boca de Quadra hatchery waters,
and the region within 500 yards of the mouth of said creek.

COMMERCIAL FISHING WITHIN RESERVATIONS.

Permits have been issued by the Department, on the recommenda-
tion of the Bureau, to conduct certain fishing operations within the
limits of the Aleutian Islands Reservation, established by executive
order of March 3, 1913. In January, 1916, the company known as
the Pacificc:American Fisheries was authorized to construct and
operate on Unalaska Island a plant for canning or salting salmon or
other food fishes. This is the first permit ofu%ﬁis character granted,
as former permits have covered only minor fishing. The matter of
granting a permit for a cannery within the reservation came about
as the result of a petition signed by 109 natives of Unalaska Island
who set forth that the construction of a cannery on Unalaska Island
would afford them a most advantageous means of employment and
at the same time the operations of 510' cannery would not make such
a heavy demand upon the runs of salmon that there would not be
enough left for the food requirements of the natives. The permit
was granted under the condition that all work except that requirin
skilled mechanics and operators in connection with the taking o
fish and their subsequent preparation for market should be per-
formed by the Aleuts or Indians resident upon the said resoervation.
Other conditions were that the weekly close season should be ob-
served, that fishing would not be conducted with fixed appliances,
and that no fishing would be carried on within any salmon stream or
within 100 yards outside of the mouth of any such stream. Failure
to observe the stipulations of the permit will automatically result in
its termination. %‘he permit is not transferable and is revocable at
any time at the pleasure of the Secretary of Commerce.

n January, 1916, a private individual of Unalaska was authorized
to conduct certain specified fishing within the reservation, with a
stipulation as to the employment of native help. In June, 1916, the
Union Fish Co., of San Francisco, was granted permission to engage
in cod-fishing operations from Tigalda Island.

On the Afognak Reservation 79 licenses were issued to natives to
take salmon for commercial purposes under restrictions imposed
by the Department. The catc}lx), wrilich was disposed of to a cannery
located outside the reservation, comprised 134,692 salmon of the
red, coho, and humpback species and yiclded the natives about $4,500.

By the terms of a presidential proclamation issued April 28, 1916,
the waters within 3,000 feet of Annette Island and several small
adjacent islands in southeast Alaska were set apart as a fishing
reserve for the exclusive benefit of Alaskan natives living thereon,
to be used by them under the fishery laws and regulations of the
Territory as administered by the Department of Commerce.

SALMON CENSUS IN WOOD RIVER.

The Wood River has been closed to fishing for many years and is
resorted to for breeding purposes by red salmon escaping the nets in
Nushagak Bay. The counting of tﬁe salmon was first undertaken in
1908 and has been continued annually since that time except in 1914,
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The counting is made possible by throwing a rack across the stream
and compelling the fish to pass through a narrow gate where thoy
are easily visible to persons immediately above. Agents of the
Bureau in relays are kept on duty day and night for the entire period
of the run, and the tally is kept by an automatic countin Bevice
manipulated by hand. 'In 1915 the counting began on June 14,
when 161 fish passed, and continued till August 2, when the run had
dwindled to 70. The maximum was reached in the seven days from
July 7 to 13, 26,901 fish being observed on July 7 and 25,554 on July
12." The total count was 259,341 redfish.

It was noted that many of the fish bore scars, abrasions, and
mutilations produced by gill nets from which they had managed to
escape. The number of netted fish usually ranged from 12 to 26
per hundred and sometimes from 30 to 42 per hundred, averaging
about 18 per cent of those specially enumerated. On the other hand
in one count of 1,103 fish there were only 2 injured. It is estimated
that fully 90 per cent of the fish that liberated themselves from the
gill nets died Eefore spawning as a result of the injuries received.

As on previous occasions, the Burcau was rendered invaluable
assistance in conducting this interesting work by tho Alaska Packers
Association and the Alaska-Portland Packers Association.

INSPECTION OF HATCHERIES,

The five private salmon hatcheries operated in Alaska in 1915
wero inspected from time to time by agents of the Burcau. Cog-
nizance was taken of the number of eggs reccived and hatched, the
number of fry planted, and the hatchery records and methods.

The output of these plants in the fiscal year ending June 30, 1916,
was 79,619,500 red-salmon fry. Under tho law the operators were
entitled to a tax rchate of 40 cents for every thousand fry hatched
and liberated; and aflidavits having been made in the manner pre-
seribed by law, the operators became entitled to roceive rebate cer-
tificates aggregating 831,847.80, which amount is applied to the tax
of 4 cents per case on canned salmon.

In June, 1916, a communication was received from the Alasks,
Packers Association announcing that, in view of certain unfavorable
conditions at the hatchery belonging to that company at Karluk, it
had been decided to close the plant at the end of the fiscal year 1916
or as soon as the fry then on hand could be liberated. This is the
oldest hatchery in Alaska, having been built in 1896. During the

oriod of its operation, which was continuous, it has handled over
627,000,000 red-salmon eggs.

ALASKA FISHHERY LEGISLATION.

The necessity for revising the present fishery laws of Alaska has
been appreciated for some years. ~ The matter took definite shape in
January, 1916, when Hon, J. W. Alexander, of Missouri, introduced
in the House of Representatives a bill for the protection, regulation,
and conservation of tho fisheries of Alaska. 10 bill was referred to
the Committco on the Merchant Marine and Fisheries, of which he
was chairman, and numerous hearings thereon were held during the
latter part of tho fiscal year. The bill has tho approval of the De-
partment, was prepared after protracted conferences with repre-
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sentatives of the fishing industry, and is designed to meet the new
conditions that have arisen since the law of June 26, 1906, was
passed. It is believed that the essential features of the bill, if
enacted into law, will insure the perpetuation of the Alaskan fisheries
at their maximum productivity and will yield to Federal and Terri-
torial Governments a handsome revenue. Up to the close of the
fiscal year the measure had not been acted on by the committee, but
this was subsequently done, and a favorable report was ordered on
a revised bill introduced by Mr. Alexander on August 18.

The halibut fishery, which ranks next to the salmon industry in
importance and is capable of still further expansion, is reported to
be injuriously affected as an Alaskan industry by the unusual course
followed by the Canadian Government for the promotion of the
interests of the Grand Trunk Pacific Railroad and its western ter-
minus, Prince Rupert. The matter has had the attention of the
Department of Commerce, in cooperation with other executive depart-
ments, and the decision has been reached that legislative action is
required to prevent tho diversion of the Alaskan halibut fishery,
whose output goes only to the American market, from Alaska to
British Columbia. The Bureau has, therefore, approved a measure,
introduced in Congress, which is intended to meet the peculiar geo-
graphic and economic conditions surrounding the fishery. Under
the terms of the proposed bill, fresh halibut (and salmon) from the
Pacific Ocean and its tributaries coming into the United States through
a foreign country must be shipped in bond from an American port.

On June 3, 1916, the Senate passed a bill for the protection and
conservation of the halibut fishery of the Pacifio Ocean, which in-
cludes the establishment of a close season for halibut fishing in cer-
tain waters and places restrictions on the landing of halibut during
that time. The chief feature of the bill is the fixing of a close season
during the months of December and January, when all fishing for
halibut in any of the waters of the Pacific Ocean or its tributaries
over which the United States has jurisdiction is prohibited. The
bill also provides for a reserved arca off the coast of southeast Alaska,
in which fishing for halibut is prohibited at all times. This area is
defined definitely in the bill, but, briefly, it may be described as a
rectangular arca of water about 19 miles long and averaging 15 miles
in width extending offshore between Cape Lynch and Cape Adding-
ton. Its area is approximately 290 square nautical miles. The
bill provides that it shall take effect as soon as possible after the
enactment of concurrent or essentially similar regulations by Canada,
and that if at any time after due investigation it is the opinion of the
Secretary of Commerce that tho regulations adopted by Canada are
inadequate either as to their provisions or enforcement he is author-
ized and directed to suspend the operations of the act until such time
as he may be satisfied that such provisions and their enforcement
have been made adequate for the protection of the halibut fishery.
Violations of the measure are punishable by a fine not excecedin,
$1,000 or by imprisonment for not more than 90 days. Vessels anﬁ
their catch may be scized and held subject to the payment of fines.
This bill embodies the Bureau’s views, and its passage will, it is be-
lieved, meet with general favor alike with the American and Canadian
halibut fishing interests, which have advocated most of thé principles
set forth in the bill.
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ALASKA FUR-SEAL SERVICE.

SEAL HERD.

The fur seals resorting to the Pribilof Islands, having enjoyed con-
tinued immunity from indiscriminate killing at sea through the opera-
tion of an international agreement, have increased in a manner that
has justified optimistic predictions.

The regular census of the herd taken in 1915, under the direction
of G. Dallas Hanna, showed a noteworthy increase over 1914. The
actual number of pups born was 103,527, as compared with 93,250 in
1914, 92,269 in 1913, and 81,984 in 1912, The total number of scals
computed to be in the herd was 363,872, as compared with 294,687
in 1914, 268,305 in 1913, and 215,738 in 1912. ’}Ehe classes of seals
which are susceptible of actual enumeration are pups, harem bulls,
and idlo bulls. 'The number of breeding cows, since each gives birth
to but one pup a season, is, of course, equal to the number of pups,
The numbers of animals in the remaining classes must be obtained
from estimates of death rates, fortified %y incomplete counts, etc.
In 1915, in view of the increased knowledge of the herd, the enumera-
tor felt it desirable to change the percentages heretofore used in esti-
mating the losses for the first three years of the scal's life. This
makes the total of the number of scals determined to be in the herd
of 1915 not exactly comparable with the totals of previous censuses.
The details of the 1915 count are as follows:

PUPB.ccvenemaracamenanananaan 103,527 | 3-year-old males................ 18, 282
Breeding COWS. .oovvvernsennns 103, 527 | 4-year-old males................ 15, 848
Harembulls.............. e 2,151 | 5-year-old males................ 11,271
Idlebulls ............. 673
Yearlings. - . ceonvenenn 60, 613 Total....ooimiimnaneaannnn 363,872
2-year-olds. . ...t 47,980

In 1912, 5,228 pups of tho season were branded on the Pribilof
Islands. Subsequent observations made on these branded animals
have been productive of valuable additional knowledge in regard to
the natural history and growth of the seals. Some o? these animals
were observed in 1913, and in 1914 they were noted in large numbers.
The number which returned in 1915 was so large, in comparison with
the total number of seals under observation, as to indicate & lower
mortality in the first three years of the scal’s life than had ordinarily
been assumed. In 1915, from January 1 to August 10, inclusive, 53
of these branded seals were killed on St. Paul %sland and 49 on St.
George Island, the skins of which wero shipped to St. Louis that year.
Oue hundred of these were graded in accordance with the London
trade classification, with the following result:

SIMAIL PUPH- - ¢ ceeenm ettt e 7
MiddUng PUPB. - vr v careamaanoacrecteastannataasoessesmasrnaraneeees 42
LIATEO PUPB. « -« - et s m e s smae s s e s et e 42
B Y1 | TS AR E TR R LR R R 8
Middling and Bmalls. ... oo 1

LN 7Y SIS 100

At the same time the skins of 15 of 18 branded seals killed in 1914,
and therefore 2 years old, were graded as follows, the remaining 3
not being accessible at the time:

Extrasmall PUPS. « oo iiriniiiiiiiairaaacaaaeans e e 3

SIALL PUPH. - -+ e e nennctrnn ittt 8
MiddHNg PUPS-«---cvreeerreertoeennoraaassaesoesecesercsanannmavoaossensses 4
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The census for 1916, taken under the same conditions as in 1915
and with the same basis for computing the various clements of the
herd, gave a total of 417,329, as follows:

PUpB..cceiiiii e 116, 977 | Yearlings, both sexes. .. ....... 67,201
Breeding cows. ................ 116,977 | 2-year-olds, both sexes. . ....... 48,460
Harem bulls.................... 3,500 | Bachelors and young bulls...... 61,492
Idlebulls.........cooeiinnnnn.. 2,632

Theso figures indicate a large surplus of malo scals, as was to have
been expected from tho operation of tho existing close-time law,
which restricts the killing of scals to the limited needs of the natives.
The conditions, biological and economic, arising from the presence
of large numbers of mature and adolescent males far beyond the
requirecments of the herd, demand the scrious attention of the
Department and of Congress, and the conditions will be much more
acute by the expiration of the closc-time law in August, 1917.

SEALS TAKEN FOR NATIVES’ FOOD.

The killing of seals on the Pribilof Islands has been limited to that
number necessary for the food purposes of tho natives. In the cal-
endar year 1915 the quota of surplus malp scals that could be taken
was fixed at 5,500. The number actually taken was 2,666 on St.
Paul and 1,281 on St. George, a total of 3,947. TFor 1916 the
maximum number that could be taken was fixed at 7,500. Improved
facilities for caring for seal meat make it possible for the natives to
properly utilize a larger number of seals than formerly, and a saving
wil]I,) therefore, be effected in the amount of meats that would other-
wise have to bo sent frqm the States.

The scalskins shipped from the islands in_1915 numbered 3,000
which were consigne(i) to St. Louis for sale. No skins were dispose(i
of during the past fiscal year. The condition of the market did not
warrant the offering of the skins on hand resulting from the food kill-
ings for natives in 1914 and previously, and trado considerations
made it desirable to postpone beyond the fiscal year 1916 the mar-
keting of those pelts and the additional ones shipped to St. Louis in
the fall of 1915. = Congress passed a joint resolution, approved June 22,
1916, giving to the Secretary of Commerce authority to dispose of
gealskins in such market, at such times, and in such manner as he
may deem most advantageous, and the sale was, accordingly, post-
poned until the fall of 1916.

ESTABLISHMENT OF THE FUR-SEAL TRADE IN AMERICA.

The announced purpose of the Department to market its Alsskan
fur-seal and other skins in America, instead of sending them abroad
as heretofore, was given definite form in 1915 b{; the making of a
contract with Messrs. Funsten Bros. & Co., of St. Louis, under which
the sale of fur-seal and fox skins belonging to the Government will
for 8 term of years take place at public auction in St. Louis. In
connection witg this contract, tho Department has been instrumental
in securing the establishment in St. Louis, through Messrs. Funsten
Bros. & Co., of a plant for the dressing and dIZlcing of sealskins in
accordance with the most approved methods kuown to the trade,
and arrangements have been madoe under which all or part of the
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take of Alaskan fur-seal skins may be dressed and dyed before being
offered for sale. The actual treatment of fur-seal skins for this pur-
pose was begun in St. Louis in December, 1915, and the results ob-
tained indicate that the work will be highly successful. A limited
offering of such skins was made at the puglic auction held in St.
Louis in September, 1916, and the Department has reason to be
pleased with the outcome. The interests of the trade and the Gov-
ernment are favored by the offering of dressed instead of raw skins,
and general satisfaction has been expressed over this important
innovation.

SUPPORT OF THE NATIVES.

The native inhabitants of the Pribilof Islands on June 30, 1915,
numbered 314, of whom 193 were on St. Paul and 121 on St. éeorge.
The population remains fairly uniform from year to year.

The physical condition of these people is excellent, all things con-
sidered. {mproved sanitary measures have been enforced, and the
promiscuous making and use of intoxicating liquors, once prevalent
and sanctioned by the Government, has been entirely suppressed.
Congress has recently provided new housing facilities, which, with
additional improvements that are contempﬁu;cd, will conduce still
further to the comfort, contentment, and advancement of the natives.

The teaching staff on the islands has performed efficient service,
and the native schools are in a satisfactory condition. Stress is
being laid on manual training and on the use of the English language
instead of Alecut or Russian.

Owing to the delay’in making the steamer Roosevelt available for
carrying supplics to the islands other arran§emonts had to be made,
a navy collier being availed of in the fall of 1915 and a private ves-
gel in the summer of 1916. The very satisfactory and economical
method of I?urchasing supplies, as mentioned ianyast year’s report,
has been followed.

In 1911 small numbers of reindeer were placed on both St. Paul
and St. George Islands to serve as a nucleus for herds which would
contribute materially to the support and welfare of the natives.
The herds have thrived and have shown satisfactory increases from
year to year. In 1915 the number of fawns born was 45 and the
total number of all ages was 154. The natives, however, have not
thus far shown the interest in the reindeer that was hoped for, and
it will probably be necessary for the Burcau’s officers on the islands
to direct most of the activities in respect to these herds for a number
of years to come. Early in 1916 comprehensive plans were prepared
in connection with this work. These plans, in addition to the man-
agement of the herd itself, contemplate that the inhabitants of the
islands shall be trained to make economic use of the skins, horns
and other parts by manufacturing them into articles of clothin and
household furnishings for local use and perhaps export for sale for
the natives’ benefit.

BLUE FOXES.
The herds of blue foxes which inhabit the Pribilof Islands continue

productive of revenue to the natives and the Government. The
taking of foxes in the season of 1915-16 was begun in November on
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St. George Island and early in December on St. Paul Island. The
take for the season consisted of 211 blue-fox pelts and 18 white-fox
clts on St. Paul Island and 209 blues and 2 whites on St. George
sland, a total for both islands of 420 blues and 20 whites. These
skins were consigned to Messrs. Funsten Bros. & Co., St. Louis, for
sale In September, 1916. In the calendar year 1915 there were
shipped from the Pribilof Islands 253 blue-fox skins and 40 white-
fox skins. These skins represented the take for the 1914-15 season
and, together with 256 blue-fox sking and 25 white-fox skins shipped
from the islands in 1914, were sold at public auction on October 21,
1915. The net proceeds of this sale amounted to ovér $56,000. The
sale was very successful and many pelts brought unusually good
prices. Five lots consisting of four blues each brought $1,092, $1,020,
$1,012, 81,000, and 3980, respectively. The white-fox pelts brought

from $17 to $30 per pelt.

The number of foxes that the island will support under existing
conditions is limited, and the trapping of a certain number each sea-
son, under the strict supervision of the agents, is beneficial to the
herd. The natives are credited with supplics valued at $5 for each
fox skin taken.

COAST-GUARD PATROL AND THE NAVAL RADIO SERVICE.

The usual efficient patrol of the North Pacific Ocean and Bering Sea
was maintained by the Coast Guard Service in the scasons of 1915
and 1916 for the purpose of preventing pelagic sealing. The vessels
of this patrol rendered invaluable assistance in carrying persons,
mails, and supplies, to and from the Pribilof Islands. The agent on
St. Paul Island in 1915 reported some evidences of illegal seal hunting,
but no Broof of such operations could be obtained. ’

The North Pacific Scaling Convention of July 7, 1911, and the act
of Congress giving effect to that convention, approved August 24,
1912, permit certain Indians, Aleuts, or other aborigines dwelling on
the Pacific coast of America north of latitude 30° to kill scals under
certain restricted conditions. As far a3 is known, no seals were taken
in accordance with these provisions in 1915, In 1916 several hun-
dred skins were taken by Indians of the State of Washington, but
complete details in regard to these skins are not yet available. By
far the larger proportion of the scals so killed are females.

The Department is under obligations to the Navy Department for
the continuous service which the latter has rendered in connection
with the two radio stations on tho islands. These stations make it
possible to keep in prompt touch with conditions on the islands at
all times of the year and permit the agents to send full reports of
conditions and needs. Formerly the islands were cut off from com-
munication with the entire world through the long winter scason,
when navigation in Bering Sea is closed.

MINOR FUR-BEARING ANIMALS OF ALASKA,

The laws and regulations for the protection of the minor fur-
bearing animals of Alaska have been enforced by a corps of wardens,
who have been constantly in the field, supplemented by members of
the Alaska fishery service at such times as their regular duties would
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permit. In October, 1915, Reginald F. Irwin, a warden, while en-

aged in patrol work in southeast Alaska, lost his life. Accompanied
%y two men in a hired boat he left Ketchikan on October 9, and
several days later his wrecked boat was discovered in the Chickamin
River. Prolonged and systematic search was at once instituted, but
no trace of Mr. Irwin and his companions was found and no expfana-'
tion of the disaster has been possible.

Under date of May 24, 1915, revised regulations for the protection
of fur-bearing animals in Alaska were issued in Department Circular
No. 246, third edition. These have proved generally satisfactory.
No special restrictions are put upon the shipping of hve fur-bearing
animals from Alaska or upon the taking of live animals at any time
for use for breeding purposes. The law does not clearly authorize the
Department to make the necessary regulations restricting the shipping
of live animals from the Territory; and owing, apparently, to the
decreased outside demand for fur-bearing animals for use for breeding
purposes, particularly foxes, but few were shipped from Alaska in
the calendar year 1915. This cessation of demand for live Alaska
fur bearers may be only temporary, and it is very important that the
Department have authority-to make proper regulations in regard to
the exportation of these animals. %t is felt that legitimate fur
farmers should be permitted to secure breeding animals from wild
stock in the close season, atleast until breeding stock may be obtained
from other farms. The inability to regulate this matter results in
abuses which meet with disapproval throughout Alaska.

The marked decrease in the abundance of martens has necessi-
tated further measures for their protection. The Department has,
thereforo, issued a regulation, effective March 15, 1916, making the
killing of this valuable animal illegal until November 15, 1921. 'This
regulation has met with general approval from persons familiar with
the facts. It is covered in Department Circular No. 246, fourth
edition, issued under date of February 1, 1916.

The value of the furs shipped from Alaska in the year ended
November 15, 1915, exclusive of Pribilof Islands skins, aggregated
$400,532. All shipments are required to be reported to the Bureau,
and the returns are believed to be quite complete, owing to the
effective cooperation given by postmasters, agents of commercial
companies, and individual shippers.

In the fiscal year 1916 no additional islands were leased for the
breeding of fur-bearing animals. The islands now under lease are
Carlson, Middleton, Simeonof, and Little Koniuji. Shortly after the
close of the fiscal year there was accepted an offer for the leasing of
Marmot Island, near Afognak, for a period of five years at an annual
rental of $200.

It is regretted that Congress has not yet taken action to relieve the
Bureau of custody over the terrestrial fur bearers of Alaska. A bill
to accomplish this purpose was introduced in the House on January
29, 1916, and referred to the Committee on Territories. No hearings
have been held thereon, but it is strongly urged that prompt steps
be taken to terminate the existing arrangement. ' '

6111°—17—38
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MISCELLANEOUS MATTERS.
NEW ESTABLISHMENTS AND CONSTRUCTIONS.

The site for the fish-cultural station in Utah authorized in 1914
was selected near Springville, and title to 24.3 acres of land was
acquired by deed dated August 24, 1915, together with rights to 15
second-feet of water so disposed as to furnish a.gravity supply.
Sprinﬁville is in Utah County on the Denver & Rio Grande Railroad,
and the property immediately adjoins the town, being about 1 mile
distant from the business center. Water is obtained from springs
which flow about 5,000 gallons per minute. A topographicel survey of
the property has been made; plans of buildings, water supply, and
drainage systems have been prepared; and construction work has
been begun. The hatchery is a one-story framo structure, built on a
cement foundation, and contains hatching room, office, storeroom,
boiler room, ete., on the first floor and two bedrooms and workroom
in the attic. The building is 32 by 95 feet and is intended to accom-
modate 120 troughs.

The site selected for the marine biological station on the Gulf coast
of Florida was acquired by a decd dated July 10, 1915. It is about
3 miles distant from the city of Key West at the extreme eastern end
of the island. The act authorizing the establishment of this station
required that theland be donated, and the Key West, Realty Co., from
which the property was obtained, not only donated 4 acres of land,
but; without cost to the Government, constructed a sea wall along
the water front of the property and excavated a channel 30 feet wide
and 6 feet deep from near Cow Key to the selected site. The full
amount authorized in the original act, namely, $50,000, has now been

rovided, and the preparation of plans and specifications for the
boratory building is under way.

The hatcheri/ authorized for Rhode Island will be located on Block
Island and will be devoted to the commercial species of that region.
The site has been selected and surveyed, but title to the property has
not, yet been secured.

The special appropriation of $10,000 for the Orangeburg, S. C., sta-
tion has been used chiefly in making improvements to the water sup-
ply and drainage systems and in constructing six brood ponds and six
concrete rearing ponds. o

The appropriation of $20,000 for the completion of the Louisville,
Ky., station has been expended in part in improving the extensive
grounds, providing a fish-culturist's cottage, and constructing 20 con-
crete retaining tanks under cover. L

With the sum of $18,000 provided for the Saratoga, Wyo., station, in
addition to the amount previously provided, there have been completed
the hatchery, superintendent’s residence, fish-culturist’s cottage, tool
house, ice house, one stock pond, six concrete rearing ponds, and con-
crete distributing cistern and reservoir. A hydraulic ram has been
installed and the main water-supply pipe lines have been laid. The
hatchery building is 32 by 64 feet and accommodates 36 troughs.

An additional tract of land containing 6% acres, adjoining the Cold
Spring, Ga., station, was acquired by deed dated July 24, 1915, for the
sum of $5,000. The Xroperty includes a dwelling, which has been
repaired and is utilized to good advantage, and the possession of this
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land enables the Bureau to protect the water supply and construct
additional 1ponds.

At the Clackamas, Oreg., station, a one-story six-room {rame build-
ing, with attic and cellar, has been completed as a superintendent’s
residence.

'The special appropriation of $4,500 for reconstruction of the hatch-
ery building and barn at the Baker Lake, Wash., station, which were
destroyed by fire, has been expended in accordance with the terms of
the appropriation. Substantial new buildings constructed by the
station force were completed early in the summer of 1915 and were
ready for the salmon opcrations that year.

It 1s a ploasure to record the donation of a fish hatchery by a private
individual. Mary A. Scully, widow of John S. Scully, has transferred
to the Government the property known as the Berkshire Trout Hatch-
ery, in the Berkshire Hills, Mass., comprising about 135 acres of land,
with buildings, ponds, etc. The hatchery was run for a number of
years by Mr. Scully, and Mrs. Scully’s object in making this notewor-
thy bequest was to insure the perpetual maintenance of the property
for the purposo to which her husband had dedicated it. The accept-
ance of the gift was authorized by joint resolution of Congress ap-
proved July 28, and the property has now passed into the custody of
the Bureau of Fisheries. The necessary permanent personnel has been
provided for in the 1918 estimates submitted to Congress.

MOVEMENTS, REPAIR, AND CONSTRUCTION OF VESSELS.

The special fishery and other work with which certain vessels have
been connected has been noted elsewhere.  There may be given under
this head some data that pertain more particularly to the mere move-
ments and the repairs of some of the scagoing craft.

On July 1, 1915, the Albatross was being prepared to take up again
the halibut investigations off the coasts of Washington and Oregon,
and on July 6 the vessel sailed from Sausalito, Cal., arriving off the
mouth of the Columbia River July 9. The work was continued until
September 9, and the ship then proceeded to San Francisco, arriving
two days later. Until October 11 she was anchored off Sausalito and
was then taken to docks at Alameda. From that time until March 7,
1916, the crew was kept busy overhaulini the ship and machinery,
repainting, cte. The vessel was docked on March 7.° Thislong period
of inactivity was owing to lack of funds sufficient for cruising expenses.
The deficiency act approved February 28, 1916, appropriated $7,500
for maintenance of vessels for the Bureau, and with this sum an inves-
tigation of the tuna fisherics off the coasts of southern and lower Cali-
fornia was undertaken, an investigation which had been in contem-
plation for a number of years. The cruise was begun April 4, and the
work was in progress at the close of the fiscal year. During the yecar
the Albatross cruised some six months, covering 9,850 miles and con-
suming 950 tons of coal. On July 1, 1915, Licut. L. B. Porterficld,
U. S. Navy, was detached from the command of the vessel and was
succeelged on the same day by Lieut. Commander J., J. Hannigan,
U. S. Navy.

During the early part of the summer of 1915 the steamer Fish Hawk
was utilized in connection with the Beaufort laboratory and on August
10 was assigned to special investigations in Long Island Sound, with
which she was occupied until QOctober 7. On October 21 the biolog-
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ical and physical investigation of the waters of Chesapeake Bay was
undertaken and arrangements were made for periodical trips, ﬁyve of
which were made prior to July 1. Between March 21 and April 15,
1916, the vessel was used in experimental shad hatching on the Cape
Fear River. Somoe minor repairs were made at the léorfolk Navy
Yard during November and Becember, 1915. During the year the
vessel cruised 5,811 miles and consumed 703 tons of coal. On Sep-
tember 6, 1915, Boatswain James J. O’Brien, U. S. Navy, was suc-
ceeded in command by Chief Boatswain James Mahoney,?,]. S. Navy.

The Phalarope has becen attached to the Woods Hole station, as
heretofore, and has rendered service in both fish-cultural and biolog-
ical work at that place. When the shad-hatching season began on the
golt(i)mac River in the spring of 1916, the vessel was detailed to that

eld. -
The Curlew has been employed on the Mississippi River, in connec-
tion with the rescue of fishes from the overflowed lands and with the
operations of the Fairport laboratory.

The steamer Osprey has been employed in southeast Alaska on
fishery-patrol work.

The auxiliary schooner Grampus, having headquarters at Glouces-
ter, Mass., was used in oceanographic and herring investigations in
the Gulf of Maine from July 1 to October 27, 1915.” From November
to May the vessel was laid up and her crew was assigned to fish-cul-
tural work at the Gloucester hatchery. From May 9 to June 30 the
vessel was at Gloucester, with the crew engaged in scraping, painting,
overhauling rigging, and general cleaning, in preparation for cruising
after the new fiscal year began.

The alterations originally contemplated on the steamer Roosevelt

roceeded satisfactorily and were completed at the Norfolk Navy
ard. The vessel was inspected by a board, of which the superin-
tendent of naval construction, Burcau of Lighthouses, was the senior
member, and on April 5 this board advise(i; certain additional work
before the ship was sent to sea. This was authorized as soon as funds
ermitted, and all was practically completed in August, 1916, except
or the installation of a new tail sﬁaft, a forging for which was difficult
to obtain owing to the excessive demands on tﬁxe stcel mills for mate-
rial. The Roosevelt has cost the Government somewhat over $72,000.
The original cost of this vessel was about $150,000, and it is estimated
that it would have cost not less than $100,000 to build & vessel of
similar dimensions which would fill the Bureau’s requirements.

A contract for the construction of a new vessel for use on the Maine
coast, for which there was an appropriation of $45,000, was awarded,
in March, 1916, to the Townseng Marine Railway & Construction Co.,
of Boothbay Harbor, Mec., for $44,217. The vessel was designed for use
not only in connection with the operations of the marine hatchery but
for oceanographic and fishery investigations as well. Sheis a single-
screw steam-propelled wooden vessel, 108 feet 6 inches over all, with
22 feet beam and 8 fect draft. Sheis equipped with a 320-horsepower
engine and an Almy water-tube boiler, with a mast fitted for dredging.
On the main deck are quarters for the officers and investigators, wit
laboratory and cabin. = Below decks are the crew’s quarters, water
tanks, machinery, storerooms, etc., and an arrangement for transport-
ing live fishes. l’JII,t is expected the vessel will be completed during the
coming winter.
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PUBLICATIONS.

During the fiscal year the following publications were issued and
distributed, chiefly through the Superintendent of Documents, on
special mailing lists:

REPORT OF THE COMMISSIONER AND APPENDIXES THERETO.

Report of the Commissioner of Fisheries to the Secretary of Commerce for the fiscal
year ended June 30, 1915. 83 p.

Alaska fisheries and. fur industrics in 1914. By Ward T. Bower and Henry D.
Aller. Appendix 1x to Report of Commissioner for 1914, 89 p. *

The distribution of fish and fish eggs during the fiscal year 1915. Appendix 1 to
Report of Commissioner for 1915. 138 p.

fish ponds on farms. By Robert S. gohnson and M. F. Stapleton. Appendix 11 to
Report of Commissioner for 1915. 28 p., 18 pl.

BULLETIN OF THE BUREAU OF FISHERIES.

An ecological reconnoissance of the fishes of Douglas Lake, Cheboygan County,
Mich., in midsummer. By Jacob Reighard. Bulletin, vol. xxxur, 1913, p. 215-250,
4 text fig, 1915.

The Potamogetons in relation to pond culture. By Emmeline Moore. Bulletin, vol.
xxxim, 1913, p. 251-292, pl. XX1I~-XXXIX.

Changes in shade, color, and patterns in fishes, and their bearing on the problems
of adaptation and behavior, with especial reference to the flounders Paralichthys and
Ancylopsetta. By 8. O. Mast. Bulletin, vol. xxxrv, 1914, p. 173-238, pl. x1x~
xxxvi, 8 text fig.

The sharks ang rays of Beaufort, N. C. By Lowis Radcliffe. Bulletin, vol. XXXIV,
1914, p. 239-284, pl. XXX VII-XLIX, 26 text fig.

Copepod parasites of fresh-water fishes and their economic relations to mussel
glochidia. By Charles Branch Wilson. Bulletin, vol. xxx1v, 1914, p. 331-374,
pl. Lx-LxXIV,

Tho fishes of the streams tributary to Tomales Bay, Cal. By John Otterbein Snyder.
Bulletin, vol. xxx1v, 1914, p. 375-382, 1 text fig.

The Fairport fisheries biological station: Its equipment, organization, and func-
tions. By Y{obert E. Coker. ulletin, vol. xxx1v, 1914, p. 383406, 6 text fig., pl.
LXXV-LXXXI.

Notes on the embryology and larval development of five species of teleostean fishes.
By Albert Kuntz. Bulletin, vol. xxx1v, p. 407-429, 8 text fig.

SPECIAL PUBLICATIONS.

The Bureau of Tisheries and its station at Woods Hole, Mass. 11 p., illus.
The Buresu of Fisheries and its biological station ot Beaufort, N. C.” 11 p., illus.

ECONOMIC CIRCULARS,.

Tishes destructive to the eggs and larvee of mosquitoes. 19 p., 28 text fig.

Oysters: The food that has not “‘gone up”. A little of their history and how to
cook them, IGK»

The tilefish: A new deep-sea food fish. 6 p., 2 text fig.

Caviar: What it is and how to prepare it. "8 p., 3 text fig.

Information concerning parasitic worms in fish. 4 p.

STATISTICAL BULLETINS.

Monthly and annual statements of the quantities and values of certain fishery prod-
ucts landed by American fishing vessels at the ports of Gloucester and Boston, Mass.,
Portland, Me., and Seattle, Wash.

Crab industry of Maryland and Virginia in 1915. .

Fresh-water mussel fishery of the Mississippi River and its western tributaries from
Kansas northward in 1914. ’

Coastal fisheries of New York and New Jersoy, exclusive of shellfish, in 1915, with
shad fishery of the Hudson River in 1915 and 1916.

Shad and alewife industry of Chesapeako Bay and tributarics in 1916,
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The Fisheries Service Bulletin has proved of great interest through-
out the Bureau and also to State fishery authorities, technical publi-
cations, ete. In order to meet the demand the monthly cditions
have had to be enlarged from time to time, and the number of pages
has been increased from four to cight.

APPROPRIATIONS,

The appropriations for the Bureau of Fisheries for the fiscal year
191§ aggregated $1,075,340, as follows: ‘

[ Y 3 - $393, 840
Miscellaneous expenses:
Administration. .. .. ... . 10, 000
Propagation of food fishes........ .. .. ... ... .. ... ... .. ... 350, 000
Maintenance of vessels. .. ... .. ... ... 60, 000
Inquiry respecting food fishes....... ... .. . ... . ... ... ... .. 40, 000
Statistrcal inquiry. . ... .. 7, 500
Protecting sponge fisheries........... .. ... ... . . ... ... ... 2, 500
Protecting seal and salmon fisheries of Alaska............... ... .......... 75, 000
Pay of crew of vessel, Alaskaservice........ ... ... ... . ... ..... 16, 000
Purchase or construction of vessels for Boothbay Harbor station........... 45, 000
Purchase or construction of a steel distributioncar. . ..... ... .......... 20, 000
Cold-storage plant, fur-seal imiands. . ...... ..o ... 3, 000
Completion of and improvements at fish-cultural stations:
rangeburg, S. C. . .o 10, 000
Touisville, Ky . ... . 20, 000
Saratoge, Wyo... oo o, 18, 000
Baker’?ake, Wash . L 4, 500
Respectfully,

H. M. Smrrs,
Commissioner.
To Hon. Wirriam C. REDFIELD,
Secretary of Commerce.
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING THE
FISCAL YEAR 1916.

CHARACTER OF WORK.

The fish-cultural operations of the Bureau of Fisheries aro directed
to the restoration and maintenance of the commercial fisheries of the
country and to the development and extension of the fish-producing
area of its interior waters. The neods of the great fisheries indus-
tries, which embrace large investmonts of capital and contribute
important food supplies of salmon, shad, codfish, lobster, etc., are
paramount. The work of assembling and hatching the cggs of the
commereial specics and the liberating of the resulting fry in suitable
wators has been unremittingly prosecuted by the Burcau, and there
has been no relaxation of the efforts of past years to discover and
develop new ficlds. A glance at tho appended tabulation will disclose
the magnitudo of the distributions and the wide extent of territory
covered. With an output of the size indicated it may readily be
understood that it is necessary to liberato the greater portion of tho
fish during the very early stages of their existence.

The fishes furnished for the stocking of the streams, lakes, and
ponds of the interior during the fiseal year 1916 were largely of the
fingerling sizes. Of trout, grayling, and salmon it has been possible
to produce roquisito numbers with facility, but the specios applicable
to the noeds of a considerable portion of the country—the so-called
warm-water fishes-—are in a different category, and the Bureau has
been unabloe to supply them in numbers sufficient to meet the rapidly
growing demands. The eggs of fishes of this class, owing to adhe-
siveness or othor deterrent qualities, are not adapted to hatchery
processes and resultant multiplication on a large scale. Their pro-
duction is thorefore limited to such numbers as the brood fishes
themsclves are ablo to bring off their nests in ponds where partial
proteetion is afforded, and while the output of the pond fish-cultural
stations is annually expanding, it is far from being adequate to satisfy
public requirements.

To make up for the deficiency so far as practicable, recourse is had
to collections of the young of black bass and kindred species which
abound in the temporary lagoons existing at times in the high-water
zones of the Mississippi and Illinois Rivers.
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Early in the year these rivers overflow their banks and spread
out over miles of territory, and ip the warm shallows thus formed
many varieties of the native game and food fishes deposit their eggs.
The young fish hatched therefrom are imprisoned in immense num-
bers, with the subsidence of the floods in the thousands of depressions
ranging in depths from a few inches to several feot, and here they are
preyed upon for several months by game birds and the alligator gar.
Finally all that escape these enemies must perish incident to the dry-
ing of the pools in the fall. From depressions of this character the
Bureau rescues many thousands of fish annually, returning by far the
greater portion of them to the original streams, but culling out choice
specimens to supplement its stock for distribution to applicants,
This great resource is capable of being turned to highly successful
account when funds are available for the extension of the rescue
operations.

While only about 5 per cent of the Bureau’s total output is applied
to the interior waters of the country, the benefits accruing therefrom
bave been widely disseminated, and with the increasing cost of food
materials this branch of the work is attaining greater significance.
In its prosecution the Bureau has reccived valuable assistance from
certain State fisheries authorities, club representatives, and public-
spirited individuals, not only in formulating plans for but in the
actual distributions of fish. One highly important and beneficial
effect of such cooperation has been the development and growth of a
sentiment opposed to the ruthless and destructive fishing methods in
vogue in many localities.

METHOD OF DISTRIBUTION.

The fry hatched from the shad, whitefish, salmons, lake trout, lake
herring, pike perch, white perch, ycllow perch, striped bass, cod,
lobster, pollock, flatfish, and haddock—constituting the commercial
species—are planted on the spawning grounds from which the eggs are
derived, or utilized for the stocking of new and suitable waters in an
effort to extend the fisheries. ,

With respect to the game and food fishes of the interior, which
are propagated in comparatively small numbers, provision is made
for the return of a sufficient number of young fish to the waters where
eggs are collected for the maintenance of the supply therein; the
remainder of the stock is then assigned to suitable lakes or streams for
which applications have been submitted by responsible individuals.
This class includes the various trouts, basses, sunfishes, and cat-
fishes.

Blanks upon which formal applications for fish can be made are
furnished by the Bureau on request. Upon the receipt of applications
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properly cxecuted and bearing the indorsement of a Ulnited States
Scnator or Representative, an assignment of fish is made, suitable for
the waters described and to the Burcau’s facilities to supply, and the
delivery is arranged for as soon as possible thereafter. Applicants
should confine their choice of fish to species that are indigenous to the
region of the waters to be stocked.  Nonindigenous species of fish are
assigned only upon the recommendation of the State fisheries authori-
ties, and not then unless such recommendation conforms to tho
Bureau’s judgment.

The Bureau refuses requests for such predaccous fishes as the black
bass, sunfish, and kindred species for introduction into waters in
California, Oregon, Washington, Idaho, Nevada, Wyoming, or western
Montana, as it is believed their presence in such waters might prove
harmful to the trout and salmon fisheries of that region.

Each specics of fish spawns at a specific time during the year—the
brook trout and the domesticated rainbow trout of eastern waters in
the fall or early winter; the blackspotted trout, steelhead trout, and
the wild rainbow trout of western waters during the spring; while all
of the pond fishes reproduce in the spring or carly summer.

The product of each scason is distributed as the fish attain proper
size for shipment, and after the oxhaustion of the stock of one season
no more are available until the same season the following year.

The distribution of trout in the Eastern States begins in March and
is completed by the last of June, while trout shipments to applicants
in tho Middle States extend from about May 1 until well along in
July. In tho Rocky Mountain States the trout distributions occur
somewhat later, the work usually starting by September 1 and
continuing into the early winter.

Tho black basses produced at the Bureau’s pond-cultural stations
are distributed between May and August, while the miscellaneous
fishes rescucd from overflowed lands and the output of rock bass,
crappie, sunfish, and catfish from these stations are shipped simul-
taneously, the distribution usually extending from August to
December.

It is the policy of the Bureau to fill applications in the order of their
receipt so far as practicable, but it is impossible to state definitely,
in advance, when the fish requested by an applicant can be furnished,
the approximate time of delivery depending upon transportation
facilities, which are not always available on a given date, and, in the
case of the pond or river fishes, upon the degree of success attained
in the collections.

The number of fish assigned on an application must necessarily be
governed by the available supply of the species requested and the
time of year scheduled for the delivery, it being obvious that very young
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fishes which have not been fed can be furnished in much larger num-
bers than those which have been held at considerable expense at tho
Bureau’s stations until they have attained the size of fingerlings.
It is the aim of the Bureau in all cases to allot a sufficient number of
a given species to form a brood stock for the water area described,
and those interested in the lake or stream so stocked are relied upon
to see that the fish are afforded proper protection, by the restriction
or prohibition of fishing, until a sufficient length of time has elapsed
for them to reproduce, a period which will vary from two to three
years, according to the species furnished.

Fry or very young fish can be shipped in much larger numbers
than those of the fingerling sizes. A 10-gallon transportation can
will safely carry from 2,000 to 3,000 fry of the trouts or black basses,
from 500 to 1,000 one-inch fish of these species, and of those 2 inches
long, from 100 to 300. It has been calculated that the varying num-
bers of the different sizes stated have practically equal value for stock
purposes, as the losses in open waters from natural causes are in
about the ratios indicated.

Some of the commercial species propagated—whitefish, pike perch,
white perch, and shad, which are distributed only as fry—are so
small that as many as 100,000 can be carried to a 10-gallon can.

Fish intended for applicants are carried to destination in specially-
equipped railroad cars belonging to the Bureau, or in tho regular
baggage cars attached to passenger trains, an experienced messenger
accompanying them for the purpose of aerating the water en route.
The only expense the applicant is put to in connection with the trans-
action is that of transporting the fish from the railroad station des-
ignated .in the application to the waters in which they are to be
liberated. Some days in advance of an intended delivery the con-
signee is notified and given detailed instructions regarding the
reception and care of the fish after they are turned over to him. He
i8 notified again by wire a few hours before the arrival, in order that
he may meet the train and receive the consignment, which will be
handed to him from the car by the messenger.

During the fiscal year ended June 30, 1916, the Bureau received
12,487 applications from individuals and associations for fish to stock
pubhc and private waters. Requests for blanks upon which to sub-
mit applications for fish should be addressed to the Commlssloner of
Fisheries, Washington, D. C.
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SPECIES CULTIVATED.

During the fiscal year 1916 the Bureau handled some 50 species
of fish, the fresh-water mussel, and the lobster. Of thesoe the following
were produced at its regular propagating stations:

THE CATFISHES (SILURIDX):

Horned pout, bullhead, yellow cat (Ameiurus nebulosus).
Marbled cat (4Ameiurus nebulosus marmoratus).

THE B8UCKERS AND BUFFALOFISHES (CATOSTOMIDXE):

Smallmouth buffalofish (Ictiobus bubalus).
Common buffalofish (Ictiobus cyprinella).
Black buffalofish ( Ietiobus urus).

THE 8BADS AND HERRINGS {CLUPEIDE):

Shad (Alosa sapidissima).
Glut herring, blueback (Pomolobus astivalis).

THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONID.E):
Common whitefish (Coregonus albus and C. clupeaformis).
Lake herring, cisco (Leucichthys artedi).

Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha).
Silver salmon, coho (Oncorkynchus kisutch).
Blueback salmon, redfish, sockeye (Oncorhynchus nerka).
Humpback salmon (Oncorkynchus gorbuscha).
Dog salmon (Oncorhynchus keta).
Steelhead trout, hardhead (Salmo gairdneri).
Rainbow trout (Salmo irideus).
Atlantic salmon (Salmo salar).
Landlocked salmon (Salino sebago).
Blackspotted trouts: Yellowstone Lake trout or cutthroat trout (Salmo lewist);
Tahoe trout (Salmo henshaur).
Scoich sea trout (Salmo trutla). Introduced species.
Loch Leven trout (Salmo trutta levenensis). Introduced species, propagated in
limited numbers for observation.
Lake trout, Mackinaw wrout, longe, togue (Cristivomer namaycush).
Brook trout, speckled trout (Salvelinus fontinalis).
THE sMELTS (ARGENTINIDE):
American smelt (Osmerus mordaz). ,
THE GRAYLINGS (THYMALLIDA):
Montana grayling ( Thymallus montanus).
Tuj MACKERELS (SCOMBRID.E):
Common mackerel (Scomber scombrus).

THE BUTTERFISHES (STROMATEIDA):

Butterfish, dollarfish, harvestfish (/’oronotus triacanthus).

THE BASBES, SUNFISHES, AND CRAPPIES (CENTRARCHIDA):
‘Crappie (Pomozxis annularis).

Strawberry bass, calico bass (Pomozis sparoides).
Rock bass, red-eye, goggle-eye (Ambloplites rupesiris).
Warmouth, goggle-eye (Chznobryttus gulosus).
Smallmouth black buss ( Micropterus dolomiew).
Largemouth black buss ( Micropterus salmoides).
Bluegill bream, bluegill sunfish (Lepomis incisor).
Other sunfishes, chiefly Eupomotis gibbosus.
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THE PERCHES (PERCIDE):
Pike perch, wall-eyed pike, yellow pike, blue pike (Stizostedion vitreum).
Yellow perch, ring perch (Perca fluvescens).
THE 8SEA BASSES (SERRANIDA):
Striped bass, rockfish (Roccus lineatus).
White perch ( Morone americana).
THE cops (GADIDE):
Cod (Gadus callarias).
ITaddock ( Melanogrammus xglifinus).
Pollock (Pollachius virens).
THE FLOUNDERS (PLEURONECTIDA):
Winter flounder, American flatfish (£seudopleuronectes americanus).
CRUSTACEANS:
American lobster (Homarus americanus).

The fishes rescued from overflowed lands in the Mississippi Basin
and returned to the original streams were as follows:
(-]

THE CATFISHES (SILURIDA):
Spotted cat, blue cat, channel cat (fetalurus punctatus).
Horned pout, bullhead, yellow cat (Ameiurus nebulosus).
THE S8UCKERS AND BUFFALOFISHES (CATOSTOMIDA):
Smallmouth buffalofish (Ictiobus bubalus).
Common buffalofish (fetiobus cyprinella).
Black buffalofish ([lctiobus urus).
THE MINNOWS AND CARPS (CYPRINIDA):
Carp (Cyprinus carpio).
THE PIKES AND PICKERELS (Esocinas):
Pike (Esoz luctus).
Pickerel (Esozx reticulatus).
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHIDAE):
Crappie (Pomozis annularis).
Rock bass, red-eye, goggle-cye (Ambloplites rupestris).
Warmouth, goggle-eye (Chanobrytius gulosus).
Largemouth black bass ( Micropterus salmoides).
Smallmouth black bass ( Micropterus dolomicu).
Bluegill bream, bluegill sunfish (Lepomis incisor).
Other sunfishes, chiefly Eupomotig gibbosus.
Tue rercues (Percivg):
Yellow perch, ring perch (Perca flavescens).
THE sEA BASSES (SERRANIDA):
White bass (Koccus chrysops).

SUMMARIZED STATEMENT OF DISTRIBUTION.

The following table shows the number of fish and eggs actually
distributed during the fiscal year 1916, or, in other words, the output
of the hatcheries, with all losses in transportation deducted:
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SUMMARY, BY SPECIES, OF THE DIsTrIBUTION OF F1sH AND EGas DURING THE FilscaL
Year eNDED JUNE 30, 1916.

Fingerlings,
Specios. Lggs Fry. yearlings, Total.
and adults.
(O 1L | TSN IS 2,545,777 2,546,777
aRatof b ggg Knig
uffalofishe.eeeoa o 8
Shad...covereeemeiiii i
2 |
Whitelish . .eeveoeeeoiiol
Lake herring.....oo o e
Silversalmon.................... 198, 500 1, 469, 507
Chinook salmon.... ... ... .. ... 20,622, 340 22,982,055
Blueback sadmon. .. ... ... . ... 3,000, 32,442,748 9!,407, 668
glxmp}MCk salmon.. .. 0111l 3,144, (")(08)3 , 323, 708
0g SAIMON . ..o e 22,500, 944
Stealhead trout. . ...l 1,079, 000 3,811,058 b, 760, 658
A e BB b
Landlocked salmon .. .. 1110110 R 485,000 | ssne68| 105,777 "949, 745
Seotchseatrout.... ... ... ... ...l feverennan .. " 50 ' 509
Blackspotted trout................. 1,427,000 2,481,228 b, 278, 638
Loch Leventrout.........coooiiiiiiiiiiiiiifornrrenrsncnns 105, . 105 500
Laketrout......... .. ............ 7,326,004 y 278,100 44, 018 477
IG3rool]( trout.................oLL. 2(3)8, )(g 5,067,650 | 7, 576 817 lg éﬁgg 167
rayling..........oo.ilill 3,500, ¢ 000
Smo}l{t I 36, 000, 000 51,000, 000
Mackerel. ... .. .. . 1,946, 000
guttexi‘ﬁsh ......................... 392,
SPAPPIO. e 3,122,332
ROCK DHSS. .- eeessononenoeaaneanoanaeaaafoeee i ' 165, 149
Smallmouth black bass. . .........ooocafoeeiiii 762, 710 827,879
Iqmrglel]nouth black Dass.....oooiiiiieriii e 4;:1,,8008 1,829, 068
Sunfish. . oo e 068, 881
Pike and rlekerel -------------------------- L ' 43,436
Pike pereh........ 214, 533, 280 436,698, 740
Yellow perch. . ... 195, 491, 000 223,174,111
Striped bass. . . .ooveiiiiiiiiit 10,071,000 |. 10,071, 000
'\\:hito P Y 5,330, 22,352,800
White oSS e ce e e iiieee e
............................... 318,681, 000 318, 681, 000
Ponook ........................... 1, 104 460, 000 |- 111,107, 460, 000
TIAAAOCK -+ v meemee e e ieeeee el 2,170,000 |- 22,170, 000
FlatNsh .o i ierinereeeceeeiieieaeen 1, 532 047 000 1, 532,947, 000
Lobster. coeeeneoii i Ceeeteaeieaees "1 ‘, 700, 000 703 525
Total.cee 425,700,704 | 4,339,300,337 | 02,201,435 | 4, 817, 262,666

ALLOTMENTS oF s AND Egas 1o State Iisu Coammissions, FiscaL Yean 1916.

State and spocies.

Egps and
fry.s

Alabama: Black bass..... N
California: Chinook sal-

Colorado:
Blackspotted trout.....
Brook trout............ -

Delaware:
Black bass

1llinois:

Brook trout...

Pike
Rainbow trout..
Bunfish
Yellow perch
Indiana: Pike perch.
lowa: I'lke perch

Fingor-
lings,
yearlings,
and
adults.

!| Massachusetts:

Stato and spocies.

Kentucky:
Pike porch
Rainbow trout.........
Smallmouth black bass.

Maine:
Brook trout............
Lake trout .
Landlocked salmon... ..

Maryland: Brook trout...

Plke perch.
Shad
Yallow poerch
Michigan:
Laketrout. ...........

Landlocked salmon..
Plko perch
Smael

.| Minnesota:

Lake trout. ............
Landlocked salmon.....
Stoolhead trout

Fyps and
fry.s

¢ Fry are indicated by an asterisk, thus (*); all others are oggs.

Fingor-
Iinl rs,
yearlings

and

adults,
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ALLOTMENTS OF F18H AND EGaGS T0 STATE F1sH CoMMISSIONS, FIscAL YEAR 1916—Con.
1

Finger- Fmgor—
Eggs and lings, Lggs and lings
State and species. I!rih ol yeurlings, State and species. Try.o yemlcl gs,
adults adults.
Montana: i1 Penunsylvania:
Blackspotted trout..... 000 |..counnnn. 4 Laketrout.............
Brook trout............] 50,000 .......... Plkeperch.............
Catfish......coevenann. 940 || South Dakota:
Grayling...............] 2,300,000 |.......... Brook trout............
Pickerel. ............... 565 Loch Leven trout. .
ainbow trout.........| 320,000 |.......... I _Pikeperch.............
Sunfish................ 625 [} Utah:
Yellow perch........... 475 Brook trout............

Nebraska: Pike perch....| 1,500,000 |.......... Lake trout.....ooueen...

New Hampshire: Vermont:

Brook trout............ Catfish...............e
Lake trout............. Lake trout......... ..
Landlocked salmon..... Landlocked salmon.

Rainbow trout......... Smelt...........o......
Steethead trout......... Steelhead trout.........

New J erseiz Washington:

Landlocked salmon .... 10,000 |..oooool. Brook trout. ...........
Rainbow trout......... .. Blackspotted trout
8mallmouth black bass.[.............. 159 Rainbow trout.........
8teolhead trout......... 43,000 |.......... Wisconsin:

Yellow perch........... ;10,000,000 .......... . Laketrout.............

New Yor : Landlocked | 1 Whitelish..............

salmon............. : 25,000 ... Wyoming:

North Dakom ; i ! Blackspottod trout
Pikoperch............. | 3, 000, 000 | .......... . Brooktroul............

Stoolhead trout......... ! 93,000 .......... . Grayling...............

Ohio: | Lake trout.............
Pikeperch............. 68,425,000 ... ... Rainbow trout.........
‘Whitefish....ccc....... 68,640,000 ' ......... *  Bteelhead trout.........

orlgl:(?kspotmd trout 200, 000 I 377,367, 394

rout..... LOO) ool : " y0b7, ¢ I3
Blueback salmon ... 3,000,000 |.......... : Total......oooennnn *10, 507, 500 } 47%, 569
Chinook salmon.. 1,000,000 |..........
8ilvor salmon.... 196,000 |..........
Steelhead trout.........: *500,000 [..........

¢ Fry are indicated by an asterisk, thus (*); all others are eggs.

SHIrMENTS oF FisH AND EGes To INSULAR PossessioNs AND JFOREIGN COUNTRIES
DURING F1scaL YEear 1916.

I‘ingelrllllngs
Country and species. Eggs. vearlings,
¥ ! kb and adults.
Japan: Jobster.......ooiiiiniiiiil, R P 200
Porto Rico:

A 1,500
Portugal anbow trou 50,000 |..ieeannnn..

00 7 50,000 3,800

DETAILS OF OUTPUT FOR 1916.

The following table shows the work of the diffcrent stations in
1916, the periods of operations, and the eggs and fish furnished by
each station for distribution. It will be noted that transfers of fish
and eggs from station to station are frequent. Such transfers are
made in the interest of economy and convenience where the ship-
ments consist of eggs, and give advantageous distribution centers in
the case of young fish.
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STATIONS OPERATED AND THE OQUTPUT OF EAcH FOR THE FiscAL YEAR 1916.

Station and period of n . Fingorlings,
operation. Species. Eggs. Fry. n%?;lg:lf:'; Total.
Afognak, Alaska:
intireyear............ Blueback salmon.....[............ 9,307,500 | 8,900,440 18,207, 940
Humpback salmon, ...|............ 6,736,500 |............ 6, 736, 500
Baird, Cal.:
Entireyear............ Brook trout........... 42, 000
Chinook salmon. . 2,464,354
Rainbow trout........ 14,000
Battle Creek, Cal.—
Dec.~ADFe............. Chinook salmon....... 10, 414, 820
Hornbrook, Cal.c—
Oct.-May..... ....... Chinook salmon. . ..... 15,872,340
Silver salmon......... 2,169,050
Mill Creek, Cal.a—
Dec.~Apro............. Chinook salmon....... ! 12,750, 000
Baker I.ake, Wash
LEntireyear............ Blueback salmon 1,875,000
) Silver salmon......... 277,184 277,164
Birdsview, Wash,a—
Entire year............ Blackspotted trout....|............ 371,310 [............ 371,310
Bluseback salmon. ... . 22,420 22,940
Chinook salmon....... 604, 795
Humpback salmon.... . 2,515,000
Silver salmon......... £ , 455, 1,457,990
Steelhead trout....... 3 800, 000 1,630,
Brinnon, Wash.a—
Oct.-June. ............ Dog salmon........... 1,285,000
Silver salmon......... 8,000 |. 608, 000
Steelhead trout....... 100, 000
Darrington, Wash.c— .
Oct.~Apreeceeennnen.... Chinook salmon,...... 70,000
Dog salmon........... . . 431,000
Humpback salmon. ... 2,278,000
Silver salmon......... 000 680,
Day Creek, Wash.a—
Sept.~June............ Humpback salmon.... 300, 000
Silver salmon......... 106, 000
Duckabush, Wash.—
Sept.-June............ Chinook salmon....... 108, 000
Dogsalmon........... 12,662, 444
Humpback salmon... 4 1, 665, 000
Silver salmon........ 620, 000
Steelhead trout....... 91, 000
Tllabott Creek, Wash.a—
Sept.-June............ Chinook salmon....... 27,950
Humpback salmon, .. 757, 6500
Silver salmon......... 21, 800 21, 800
Quilcene, Wash,.—
Sept.-Juno............ Chinook salmon....... 5,130
. Dog salmon.......... 8,122,000
Humpback salmon. ., 1,428,500
Silversalmon......... 329,220
Sultan, Wash.a— :
Sept.~June............ Chinook salmon....... 108, 400
Humpback salmon.. . . 177,400
Silversalmon........ 3,887, 500
Steelhead trout....... 34,
Battery, Md.: :
Apr.-May............. 8had.................. s 5,210,000 1. ... ... 5, 210, 000
White perch...........} 25,000,000 | 96,500,000 |............ 121,500, 000
Yellow perch..... . 01l 25, 500, 000 33,400,000 I............ 58, 900, 000

a For convenience in handling, transfers were made as follows:
Hornbrook to Baird, 18,350 rainbow trout oggs.
Mill Creek to Baird, 2,500,000 chinook salmon efgs.
Birdsview to Cralg Brook, 3,500,000; to Gireen Lake, 3,475,000; to Central Station, 25,000 humpback sal-
monteggs: to St. Johnsbury, 181,600; to Neosho, 2,000; Lo Leadvnle, 98,000; to Seattle, 160,000 steelhoad
trout eggs.

Brinnon to Duckabush, 113,200 chinook salmon eggs, 607,000 humpback salmon , 9,655,000 dog salmon
eggs, 530,000 steelhead trout ergs, 620,000 silver salmon eggs; to Quilcene, 1,500,000 humpback salmon eggs,
2,000,000 dog salmon egss, 635,000 steelhead trout eggs.

Darrington to Birdsview, 4,000,000 humpback salmon eggs.

Day Creek to Birdsview, 2,619,400 humpback salmon eggs, 82,400 chinook salmon eggs, 492,000 silver
salmon eggs, 265,000 steelhead trout eggs. .

Illabott Creek to Birdsview, 1,710,000 humpback salmon eggs, 271,000 steelhead trout eggs.

Sultan to Birdsview, ‘200,00() chinook salmon eggs.

6111°—17 9
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STATIONS OPERATED AND THE OUTPUT OF Kachn ror THE FIscaL YeAr 1916—

Continued.
Fingerlings, i
Statl%n 921%‘(;’;”“ of | Species. Bggs. - Yry. yearlings, |  Total.
pe : . and adults.
i
Boothbay Harbor, Me.: i
Entire year........... R 0 5,516,000 |............ 5,516, 000
Flatfish...... 583,707,000 [L........... 583, 707, 000
Lobster...... ...| 128,500,000 5,423 128, 505, 423
Bozeman, Mont.:a PollocK.cceeveunnnnn.-. 19,800,000 |............ 19, 800, 000
Entire year............ Rlackspotted trout....|............ &35,000 ... ... 835, 000
e M, 3,500,000 | i3, 00 560,330 5 (;log?i’)g
jravling....... .. 3,500 1,843,000 ...l 5, 3
gtuirll‘bm\('lttmult. . i ’.x'znfmn ..... T RO 3!]',“1’, (7)(';8 ’ﬁ;l‘l)i 750
steelneoa rout........lo o i
Yellowstone, Wyo.c— | ! ' ’
July-June............. Blackspotied trout...." 1,427,000 1,602,000
Bryans Point, Md.: e
Apr-May............. Alewife............... _ 200,000
Shad......... 8, . 59,329, 700
Cape Vi LN Y Yellow perch 137,100,000 f......oonnnt 137,101, 000
pe Vincent, N. Y.: . X
Entire year............ Brook trout........... 784,000 | .. 754, 000
}mh—o {wrring. .. 76,000,000 |... 79,%, (1)(8)2
.aketrout. ... ..., 5,043, 186 <0 >
Landlocked salmon. .. 7, A
Pikeperch............ 50,000,000 50,000,000
Rain! ow {rout. 43,000 52,000
Yoo i s o
i 9, 'y O
Central 8tation, Washing- !
on, D. C.:
Entire yoar............ Brook trout ... 14,000 14,000
Humpback salmon....[............ 15,000 15,000
I;aketrout R 13,500 13,500
Pikeperch...........j.....ooo.e. 3,100, 000 3,100, 000
Rainbhow trout........|............ 10,000 &18’%
Ad. .. 850,000 50, .
o . Yellow perch,.........coeeeeaeants 2,600, 000 2, 600, 000
Clackamas, Oreg.:a
Entlre’year ........ .-eof Brooktrout.. ... ... |l 54,273
Chinook salmon, 0,513,124
Rainbow trout...... 49, 900
Applegate, O Steelhead trout........jveeeeeenees]oieonnn 22,314
pplegate, Oreg. a—
Appr.—J UNB. e rreennnnns Chinook salmon. ......|cc.... ...t 663, 500
Rainbow trout........ 325,000 325,000
Bilver salmon.........| 196, 000 684,950
Steelhead trout......... 450,000 2,541,265
Big\\\'hiteSnlmon, ;
Wash.— |
me] '\\%"ii"'é' e Chinook salmon....... [T ° 18,845,784 | 1,086,601 19,932,475
8 1118 almon
Wash.a— ’
ROct.—ﬁilay...(.) .......... Chinook salmon................... 18,306,000 | 5,503,074 23,809,974
e River, Oreg.—
(l)agxllltire yoar’ ............ Blackspotted trout. .. | .......................... 20,938 20,938
gﬁmoo ]sulm()n ....... | 1,000, 000 1,952,000 | 1,550,087 4,503, (l)g;
Silver salmon......... T FO
. Clack Steelhead trout.... . . SRR 500,000 | 401,626 901,626
Upper Clackamas
pBl'eg. e ! \
Entire year............ ghinl?nk d:n]mon ................... 1,878,400 | 1, 0};3,% 2, ?gg, ‘é%
teelhead trout........ L 1
Willamette, Oreg I ’ '
uly-June............. Shad....ccovveninnnnns e 3,318,845 ' ...ooonnent 3,316,845

o For convenience in hundlmg, transfers were made as follows:

Bozeman to Northville, 25,00

to Leadville, 100,000 grayling eggs.

Yellowstone to Birdsview, 403,000; to Leadville, 1,926,000; to Spearfish, 771,000 \)luckspotted trout eggs.

Bryans Point to Central Station, 3,670,000 yellow perch eggs; 979,
Clackamas to Upper Clackamas, 2,000,000 chinook salmon eggs

Arlg eWO to Baratoga, 10,000; to I

3

ozeman,

hite 8almon to }3ig White Salmon,

20,000; to Duluth,
9,186,000 chinook salinon cggs.

000 shad eggs.
50,000: to Rogue River, 418,480,
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StaTioNs OPERATED AND THE OuTPUT oF EACH FOR THE FiScAL YEAR 1916—

Continued.
Fingerlings,
e A
Cold Springs, Ga.:
Entire year Black bass 229, 500 229, 500
.. 1,082 1,982
37,9 37,9800
250 250
Milltown, Ga.—
Apr.-June Black bass............ 76, 500 76,500
Cruii Brook, Me
Cntire year. Atlanticsalmon....... eeiee | 509,815 |........... 500, 815
Brook trout........... .. 036,410 936,410
Humpback salmon....|.... 229, 584 3,189, 584
Scotch sea trout....... 500 509
Upper Penohscot, Me.—
Apr=May.........._..| Atlanticsalmon.......{............| 1,200,000 |............ 1,200,000
Duluth, Minn.:a
Entireyear....._...... Brook trout........... 376,000 376,000
Laketrout............ 211,000 17,927, 000
Plkeperch............|ceeeveenaat| 3,800,000 ... ....... , 800,
Steelhead trout........ 9, 000 15,500 44,500
Whitefish............. 18,575,000 |....coennnn 18,575, 000
Edenton, N, C.:
Entire year............ Black bass 18, 300 15,075 34,275
Rock bass 2, 8 2, 800
Shad..... G 9, 765, 000
Sunfish............... 5 11, 750
White perch........... 850, 000
Weldon, N. C.—
Apr-May. . ........... Striped bass........... 10,071,000
Erwin, Tenn.:
Entire year............ Black bass............ 3,310
Brook trout........... 326,550
Carp..coocoaieinnnn... 227
Rainbow trout. ... 626,100
Rock 13, §00
Smallmouth black bas 740
Sunfish...ceeennennn 7,850
Gloucester, Mass.: ¢
Entire year............ Butterfish............. .. ... . 392, 000
Cod..oovenenninnnnnnnn .. . .| 120,890,000
Flatfish .. . i 200,680,000
Haddock. F . 22,170, 000
Lobster e . 200, 000 200,000
Mackerel. . . 1,946,000 ............ 1,946,000
Pollock.......conennt s :1,087,660,000 |............ 1,087, 660, 000
Greon Lake, Me.:
Entire year............ Brooktrout...........[............ 984,000 |............ 994, 000
Humpback salmon. .. . b 3,036,224
Laketrout......... 46,637
Landlocked salmon 494,256
Smelt................. 51,000,000
Grand Lake Stream,
8.:0—
Entire year ........... Landlocked salmon.. . 261,000 119, 168 67,730 147, 898
Homer, Minn.:e .
Entire year............ Black bass...........d...... ... 70, 000 17,965 87,065
Buflalofish..... T 375,080 375,080
713 o« J000 O O 309, 845 309, 845
Catfish. - ooeeoooo s 322, 581 322, 581
Crappie | 704,185 704,185
Pike. .. i 18,126 18,126
Pike perch... , 000 2,660 3, 552, 60
Rock bass.... ‘ 200
Sunfish...... B B 604,411 604,411
Yellow perch..........1............ 690,000 - 105,921 795,92

s For convonicnee in handling, transfors were made as follows:

Cralg Brook to Upper I’enobscot, 1,770,000 Atlantic salmon oggs.

Duluth to Orcen%‘uko, 53,230; to St. Johnsbury, 50,000; to Speurfish, 551,440; to Leadville, 25,000 Jako
trout eggs.

(iloucester to Boothbay Harbor, 115,533,000 pollock eggs.

Grand Lake Stream to St.. Johnsbury, 25,000; to Cape Vincent, 10,000; to Craig Brook, 25,000; to Wythe-
ville, 10,000; to Green Lake, 43,696 landlocked salmon eggs. .

IIomer to San Marcos, 1,585 crapple; 1,851 catfish.
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StaTioNs QPERATED AND THE OuTpuT oF EAcHE ¥OR THE FIsoaL YEAR 1916—

Continued.
Fingerlings
Station and period of . !
operation. Specles. Eggs. Frv. uﬁﬁa;ldu:: s Total.
La Crosse, Wis.:
Entire year............ Black bass. coveeeenratiiieiaenee)irenienann. 50, 830 50, 830
Brook trout.... S 78, 500 78, 500
Buflalofish..... N 4,300 4,300
Carp.....o..... O IR 23, 000 23,000
Catfish.....ooooooc o i 697,675 697,675
Crappe. cooeneieii il 142, 600 142, 600
Plke............. . O 6,800 5, 800
Pike perch....... . 45,280,000 800 5,280, 800
Rainbow trout... .. S P 77,000 77,000
%u?lﬂs R .. 143, 000 1;8,%())8
ellow perch..........J...... PO 16, 200
Leadvilie, Colo.: a pe ’ '
Entire year............ Blackspotted trout....|...... A PO 1,861,440 1,861, 440
Brook trout. . 433,000 { 2,476,800 3,389, 800
Lakotrout............| oo ieiiiiiiiint, 25,000 25,000
Rainbow trout........J......... ool 220, 000 220,000
Loulsville, Ky.:
Entire year............ Black bass 6,550 G, 550
. 16,000 16, 000
6,650 6, 650
7,35 7,350
, 550 9,550
Mammoth Springs, Ark.: a
Entire year............ 27,700 212,700
2,000 2,
108, 184 108, 184
8,353 349, 853
164, 000
Friars Point, Miss.:
July-December. ....... 7,829
180
110
4,704
17,365
95
Manchester, Iowa: @
Entire year. 932,272
, 900, 000
743, 650
4,600
16,000
Bellevue, Iowa a—
August-December. . ... Black bass............ : 103, 995
Buflalofish.. . e . 173,700
Carp...... 77,600
L
Tapple... 4845, B
Pikor ... 18610
Sunfish..... 215,770
White hass.... , 950
Yellow perch 24,050
NorthMcGregor, Towno—
August-December ....| Black bass............ , 49,576
.. 10, 600
10, 100
596, 700
,000
900
269, 800
32,850

a For convenience in handling, transfers were made as follows:

Leadvillo to Manchester, 6§00,000; to La Crosse, 100,000; to Cluckamas, 100,000; to Baird, 100,000; to
Baratogs, 200,000 brook trout eggs.

Mammoth 8pring to Quincy. 4,000 rock bass.

Manchester to Leadvisle, 256,700; to Clackamas, 100,000 rainbow trout eg[i}.

&el}l}evuo to Wytheville, 530 sunfish; to San Marcos, 21,800 crapple; to Neosho, 1,200; to Quincy, 300
catflsh,

North McGregor to Bellevue, 2,200 yellow perch.
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Strarions OPERATED AND THE QUTPUT or EACH FOR THE FiscaL YEAr 1916—

Continued.
| z
« Fingerlings
Station and perfod of Py N : T o
operutigu. Species. Kggs. Fry. n}1 30;3::] ¥ Total.
Nashus, N. H.:
Entire year............ Brook trout........... 261,300
Catfish................ 354
Rainbow trout........ .. 21,738
Smallmouth black bass , 400
Neosgho, Mo.: &
Entire ¥Oal..ceeeacunnn Black bass............ 29,380
Catfish.....coeeeennnn. 100
Cra{ggie ............... 900
Rainbow trout........ 203,390
0ck DBSS. .. ..eeennns 4,325
Smallmouth black bass 4,5
Sunfish............... 11,795
Yellow perch.......... 310
Northville, Mich,:a
Entire year............ Brook trout........... 771,000
Grayling.............. , 000
Lakeo trout............ 4,000, 000 4, 000, 000
Rainbow trout..._ ...l .. ..o ... 161, 5 28, 500 190, 000
Smlmouth black |.......eennn 288, 000 38,125 326,125
58,
AlKenn, Mich.—
Pr-May....ecoenrunn Laketrout............f..ooooaiien, 3,500,000 [............ 3,500, 000
Whitefish......ooooi]oaaiaiin. 30,000,000 [...ccnnnnnen 30, 000, 000
Charlevoix, Mich.— i
Apr-May............. Laketrout.............c.ooeia... ! 0,408,000 [............ 9,408,000
Whitefish............|.....o...... | 80,000,000 |............ 30, 000, 000
Detrolit, Mich.a— |
Dec.-June............. Pike perch............ 31,735,000 © 12,600,000 {............ 44,335, 000
Whitefish.......oo.0. 5,000,000 | 20,000,000 {........oo.. 25,000, 000
Sault Ste, Marie, Mich.— i
Apr-May............. Laketrout..........oifeeieenannn. : 3,600,000 |............ - 8,500,000
Whiteflsh......oooeiiiliiiiniann 30,000,000 |............ 30, 000, 000
Orangeburg, S. C.:
intire year............ Black baSS. e ceeeuens]inereneccce|oneeoecronnnnn 135,000 136,000
Shad.......... Y : 772,000 |....connnnnt 772,000
Put in Bay, Ohlo: a
Entire year............ Pikeperch............ 185, 425, 000 68, 300, 000 233,725,000
Whitefish . .. .| 69,120,000 | 175,500,000 |. 244,680, 000
Yellow perch.......... 2,000,000 |....c.oneo.nnn 2,000, 000
Quinault, Wash.:
Entfreyear............ Blueback salmon.....|............ 13, 840, 000 16,505, 788
Chinook salmon... 29,600 34,410
101, 514
Quincy, Tll.:e
Entire year............ 80, 450
3,915,950
779, 431
150, 411
1,850, 000
127,080
1,378
8t. Johnsbury, Vt.:a
Entireyear............ Brook trout........... 105, 000 1,303, 900 1,664,050
Laketrout............[............ 3,000 17,190
Landlocked salmon...|............l..ooooooi 3,001
Rainhowtrout........0 ..o |l 3, 000
8mallmouth black |............ 38,000 11,364
bass,
Steslhead trout........\.... .. ... feiaiiieaiii 85,285 55, 285
Yellow perch.........do.ooooiaiic i, 3,305 3,305

a For convenience in handling, transfers were made as follows:

Neosho to Bellevue, 3,450 rock bass; 1,200 eatfish; to Erwin, 566,816; to Clackamas, 106,000 rainbow
trout eggs.
Nortﬁ%ille to Central Station, 15,000; to Cape Vincent, 1,659,200; to Sault Ste. Marle, 8,5600,000; to Charle-
voix, 4,408,000; to Alpena, 3,500,000 lake trout eggs.

Detroit to Central Station, 1,120,000; to Spult Ste. Marde, 30,000,000; to Alpena, 30,000,000; to Charle-
voix, 80,000,000 whitefish eggs; to buluth, 18,750,000 pike perch eggs.

Put in Bay to Cape Vincent, 15,000,000; to Central Statlon, 500,000; to Detroit, 25,880,000; to Duluth,

25,000,000 whiteflsh eggs; to ﬁomer, 4,000,000; to La Crosse, 6,000,000; to Quincy, 2,000,000; to Manches-
ter, 3,000,000 gike perch eggs.

Qumcy to Neosho, 7,400 crappie, 1,000 catfish; to White Sulﬁhur, 250 sunflsh, *

8t. Johnsbury to Cantral Stat on, éo,ooo; to Holden, 409,000 brook trout eggs; to Holden, 37,600 rainbow
trout {ry.



16 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

StatioNs OperATED AND THE OuUTPUT or Eacn ror THE FiscaL YEear 1916—

Continued.
Station and period of X . . Fingerlings,
operation. Species. Eggs. ¥ry. ai(:lasl‘ird lhb' Total,
St. Johnsbury, Vt.—Con.
Holden, Vt,—
Entire year............ Brooktrout...........|............ 528,000 7,800 535,600
Laketrout............ 14,100 14,100
Landlocked salmon. .. 1,800 1,800
Rainbow trout........ 13,000 13,000
Steelhead trout........ 33,888 33,888
Swanton, Vt.—
Mar.-June............. Pikeperch............ 25, 000, 000 63,753,280 [............ 88,753, 280
Yellow perch..........l..... ... 8,100,000 {............ 8,100,000
San Marcos, Tex.:
Entire year............ Black bass............ 370,925 370,925
Crappie............... - . 801 891
Rock bass R . 11, 505 11,505
Sunfish............. ... Ao . 23,110 23,110
‘Warmouth bass 460 450
Saratoga, Wyo.:
Entire year............ Brooktrout........ ... ... . . |, 181, 256 181,256
Spearflsh, 8. Dak.:
Entire year............ Blackspotted trout....[......... O PO 614, 250 614,250
Brook trout........... 527,400 527,400
Laketrout............ 10,525 18, 525
Loch Leven trout 105, 500 105, 500

Rainbow trout........ o 101, 200

Tupelo, Miss.:

Eniire year............ Black bass............ 330,225
Crappie. . .. 85 85
Sunfish................ 30,100
‘White Sulphur Springs,
W. Va.:
Entireyear............ Black bass............ 1,015 1,015
Brook trout. ... 92, 792, 850
Rainbow trout 251, 600
Smallmouth black 114,000
bass.
‘Woods Hole, Mass.a
Entire year............ Cod....oovvveniiiiii, 192,275,000 |............ 192, 275,000
Flatfsh... ... . ... 0000000 748,560,000 |............ 748, 560, 000
Wytheville, Va.:a )
Entire year............ Black bass............ 31,5650 31,5650
Brooktrout........... 151,600 151, 600
Landlockedsalmon...|............| 4,80 [............ 4,800
Rainbow trout........ 610,759 9060, 769
Rock bass.cc.......... 11,335 11, 335
Smallmouth black 1,200 46,700
bass,
Sunfish....o.ooooo ] 1,290 1,280
Yes Bay, Alaska:a
Fntire year......... ;--| Blueback salmon...... 3,000,000 | 82,920,000 | 20,876,000 56,796,000
Humpback salmon... |... ... ... 325,000 {............ 325,000
Totaloutput........|....ccovoeveiniii ... 425,700, 794 [1,330, 287,387 | 93,360,738 | 4,848,348,919
Lossintransit.............|.....o ... o oL 087, 050 99, 303 1,088, 353
Netoutput..........|........................ 425,700,794 |1,329,300,337 | 92,261,435 | 4, 847,202,506

@ Tor convenience in handling, transfers were made as follows:

Woods Hole to Gloticester, 25,%9 000 cod eggs.

Wytheville to Bellevue, 7,500; to Cold Springs, 3,000 rock bass; to Loufsville, 250,000; to Nashua, 190,000;
to Central Station, 35,000; to Cape Vincent, 100,000; to St. Johnsbury, 100,000; to White Sulphur, 160,000;
to_La Crosse, 100,000; to Northville, 200,000 ralnhow trout eggs.

Yes Bay to Quinault, 100,000; to Afognak, 15,000,000 blueback salmon eggs.

The eggs hatched at the main stations listed in the foregoing table
are in many cases obtained from auxiliary sources, usually temperary
stations occupied during the season only or, in some instances, mere
camps which are shifted from year to year. In the Great Lakes and
off the New England coast collections are made by the Bureau’s vessels
or boats in favorable localities. The following temporary stations
and colleeting points furnished eggs of the given species for the main
hatcheries during 1916.
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Lisr oF Eec-CoLLECTING STATIONS, FIiscAL YEAR 1918.

Station. Poriod of operation. Species handled.
los ;53-1 Lak

aglo Lako..oovieiieiii e[ JUDO i Blueback salmon.
Ketohikan Creek . Soptembor—()ctober .| Humpback salmon.
Seal Harbor._...................... June-October........ .1 Blueback salmon.
UganBK e iuiiieniiirianneineenanenansfonaes fs U Do.

Colo‘xadto: R ‘

ntero Reservoir............o..oeeeee...| April-May.............. Raink

Cheesman Lake ® rll oW trout-

Edith Lake

Engelbrechts Lakes
Hosselkus Lake

Koelleys Lake

Musgroves Lak

Smiths I’onds.
Northfipld Lak

Turquoise Lake
Woodland Park Lake.

Maine: Portland
Massachusetts:
Menoemsha .

BelleIsle .....
Charity Island

Isle Royal......

Keweenaw Pol

Manistique......

New Yor

Amherst Island

Charity Shoals. .

Horseshoe Island .

Qgdensburg. .
O d Forge..
Pigeon Island
Popo Mills. ..
Sodus Point..
Stony Island..

’l‘hroe Mile Bay

hio
l(oll s Island
Middle Bass..
North Bass.
Port Cllnton .
Toloda

Rhode Islund Wickford

South Carolina:
Branchville
Jacksonboro

South Dakota:
La P’lant Lake

Schmidts Lake

VermonL

Pond.

tehell.

Wyoming:
(‘Ioar Crook
Columbine Cre
Cub Cree
Take Camp
Polican Creek .

—_

@i
es.....

nt.

(;k ........................

...{ November
.| October-November.....

.. Do.
.| Lako trout.
D

April

Novembor- December. .
October-November
October-December
October-November

April- Mny
November
October-November
April
hovmnber—l’)ocomber .
November
Noveber-Docomber. . .

October-January........
October-Decomber

: Drook trout.

Do
Do.
Do.
Do.
Do.
Do.
Do.
Lobster.

Flatfish,
Do.

Whlteﬂle

-| Pike perch

Whitefish.
Do.

- Whlto
..| Lake trout and whitefish.

0.

. Do. :
Lake trout and 1ake herring.-

Pike porch and whitefish.
Lako trout.
Piko perch.
J W !uteﬁsh
Lake trou
Lako trout ‘and whitefish.
Laklo) trout.
0.

Grayling.
Grayling and rainbow trout.

Lake trout.

Lake trout and whitefish,
Lako trout.

Pike perch.

W lubeﬂsh

Lake trout.

Pike perch.

Lake herring.

Lake trout.

Lake l\erring and whiteflsh.

\Vhllt)oﬂsh.

o.

Pike porch and whitefish,
Do.
Do.

Flatfish.

Shad.
Do

Brook and Loch Leven trout.

Brook trout.

Do.
Do.

Blackspotted trout.
. 0.
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DISTRIBUTION OF FISH AND FISH EGGS, 1916.

AND SPECIES, DURING THE FISCAL AR 1916, :
CATFISH.
I;‘}nger- li‘{ngor-
ngs ngs,
Disposition. yearl g’gs, Disposition. yearl (!lzgs,
an an
adults. adults.

Alabama: Louisiana:

ﬁbg:lvlllg), %mdh}:)en gﬂll Pond....... 133 j\thelx}s, Jagksolz;"% pond g },%
ndalus o Pond.......... ennings, Canalside Pond..

Fort Payne, Big Wills Creek .. 300 MeManus, Fivo Pines Pond '100
onroe’spond. ............. aryland:

Goodwater, Mc Whorter’s pond.. 100 ngie, MirrorL.gake.......c..cooe..... 150

Ironton, Chehawhaw Creek. ... 300 Buena Vista Springs, Lake Royer..... 800

Jude, Town Creek............... 300 Cumberland, Potomac River... 300

ggrnnolls,e,uv;gnld;ep's tgond... a igg %‘Vojﬁn ((:)ro(ik ................ 388
e0 No iornton’s pond.. sCreek.._ ..............

Ar’]“yson, Marlotte’s pond.cceecinennnn. 100 “’l‘zme \‘.ow;nt'é QGoulden’spond.......... 1,200

zona: Massachusetts:
(I))ochislz‘; I;ulx;ney’s ponda .............. 488 Cl(i:molﬁ . Clan]lsho(lll Pond...ccoeernnnn. %
oy, ohnson’s pond.... 4 ochlance Pond............

Presgott', Lake WuLEs)on ...... 400 Fitchburg, Whalom Lake.. 400
AEi(an Simon, Stonzel’s pond............ 400 Glﬁenﬁelld, l)}l}m gio. 2..... 388
rkansas: orseshoe Pond........ p

Bellefonte, Woodland Pond........... 100 Lancaster, Big Pond....... 200

m‘?é‘iﬁ’éﬁ’-’s' Jonkin's pond. .- cvvesseoees 100 wgah{ e Croek, Mad Lake 200

i\)r]lngﬁo!lzi Lﬁolsflgy's pond...ic...on... % (I}l(;;d{ng, KIin viﬂe xfond . 138
enver, Mu 8KeS.........ioiiaann Charlotte, I.ong Lake. . 3

glorldg: Waucbula, Whittington’s pond 15 ?a{(lord,'rl;ox:g Lall:'e}:. . 288
eorgia: ackson, Portage Lakes J
B(é;( Springs, King Mlll Creok.... 10 %;ui??frcﬁok Lake. ... 300

LT ellow’s pond.......... olf Lake.............
Bullol(!:]lfvﬂle, WSden's pond.. 100 Jonesville, Courtright Lak 300
Bl S im ] et s
Ram Pond........ po s 200 Lake’viéw, Tamarack Lak 150
Hillshoro, Wynen & King Pon 35 Town Line Lake... 150
Lineville, Lake Mary Scott 150 Marongo, Rico Creok. 150
Litbonis; Weekes’s pond 50 Rl]chlang, Gull Lake 400
an, Baboshela Pond........... wong Lake.........
Thomson, Smith Cotton Mill Pond 100 Scottville, Grey’s pon 100
Washington, Little River......... e 622 Bigrlxsnw, lEmith Lake 588

Iilinois: lsner Lake.......... 5
i‘!elvldere, _’gﬁhw%ukeg River......... 13’288 3:1113 J;ggg. ggﬁﬂhli“,}‘f :%
gi,"&"",’l : g;’,,é‘f‘;”po;"gaj T g 20 ﬁi&p&f’gi'lbmer, Mississippl River...| a 314,402

ars! eath’s pond............... :
Moredoslz&’lg'{gafs ivgr .............. @ 775,?00 Jkgl“;ﬂ?mﬂ hslglrl,;hp(])ﬁ‘(‘;"- ------- 3gg
Folor Pina Groakerorrori 111 5,000 | Liberty, Causov’s pond { I
Badkord Kook 2] Mesn Noryb Koo, | B

md?;:;?n ’ ORGererrazeeenes Oxford, Callway’s pon . 1508
Braz!l, Lambert’s pond............... 100 P"I',‘g’gmb#’hgi? b ond o 100
Chrisney, Jacob’s pond...... .. 1] loo[|  patteraon Loke (Ad---ooeereee 200
Connergville, Green Mound Pond..... 200 Shannon’s pond o 100
Delaware, Wildmere Laxe. ........... 100 ‘Tunnell’s pond... o 100
Bu;,’mnh ,fgr %,%‘;{dp ond......iieninns ";))g Rienzl, Pearce’s pond. . ............-.- 50

i bln(;on Pong I 200 Trantham’s pond. . .c...cezeevnnenns 60
Welsburg, Gutewilier's pond ... 11 20| Tibbee Station, Willow Pond.........- n
Wellsboro, Way Dredge Creek.. ... 300 || ppricksburg, Phillip Pond........oe.-o-

Towa: Everton, Melorhof’s pond. ..........- 60
Bellovue, Misslssippi River............ 307,500 | Manghald, Lake Cryatal- .ooeeeeeeioss 300
Davenport, UK or Pond.............. 200}  Miller, W illow 8pring P’ond........... 100
Eldora, Jowa River................... 600 Mill 8pring, Colloge BKe.ooeiieiaenn 31

ni Edgeville Lake.........cc.cocuns 1,670 Noosho, Turkey Creek................ 100
Gravity, Maple Lawn Pond........... 333 Nevada, Bimon’s pond.......c........ 100
Lime Bprings, Upper Towa River...... 6,000 Norwood, Farm Pond................. 120
Manchester, Maquoketa River.........| * 2,590|| Plegsant Mill, Kellog Lake............ 200
Nortlr McGregor, MisstssippiRiver....| a 583,000 Tke BIANCH . <.+ evenncnreananennnns. 200
Peoru, Emerson’spond................ 333 Tucker Smith Lake................. 200
Steamboat Rock, Iowa River......... 600 Pamona, Lake Plppin............. ... 120
Winfield, Plerce’s poud............... 333|1  Purcell, Bradford’s pond ... . .11l 100
Wlnu]a‘rset, Sawyer'spond............. 333 ug?lguai( s poad 200
entucky: >hinook, Massey’s pond............

KCadlz, yiummond’s pond,............. 50|| Forsythe, Yellowstone River. . 365
La Orm;lge Suggr Gro(\;e Lake. 100 %lendivf{,n{ell{?wswne River. 'A;%
Paducah, Terry’s pond..... .. 50 Tavre < River............ §

+ 8tanford, Loveu’s%ond ............... . 100/l Milos ¢ *ity, Yellowstone River 375

a Rescued from overflowed lands and restored to original waters.
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Details of distribution of fisk and eqgs, fiscal year 1916—Continuad.

CATFISH—Continued.
Finger- Finger.
lings, lings,
Disposition. yeoarlings, Disposition. yearlings,
and and
adults. adults.

Nebraska: Verdon, Harden’s pond...... 333 || Pennsylvania—Continued.

Now Ilampshire: Rending—Continued
Bartlett, Little 8awyer Pond.......... 354 Bocany Creek. .......cocovunnen..... 300
Hinsdale, Connecticut River.......... 400 Tulpehocken Creek. ........ .. 600

New Mexico: Wyomissing Creek Dam. ........... 300
Carlsbad, Black River................. 200 Richmond, Dunkle’spond............ 200
Carrizozo, Willow Pond............... 300 Rockwood, CalenderRun....._....... 300

imarron, Antelope Valley Lake. ..... 400 Rohrestown, Liltle Conestoga Creek. . 300

Deg Moines, Corrumpg Creek.......... 400 Royersford, Stony Run...............

Dulce, Dulce Lake.......... ... .. .. 600 || Porto Rico: San Juan, Carite Resorvoir. 1,500

Elida, Jippy Pond............. .. ... 200 || South Carolina:

Folsom, Proston Lake.............. ... 400 Abbsville, Water Oak Pond........... 100

Kenna, Daisy Dell Pond.............. 200 Compobelﬁo, Atkin’spond............ 100
Kimmons’spond................ ... 200 Chester, Grassy Run.................. 600

La Lande, Fields's pond. ... 200 Groor, WardsCreek................... 100

Montoya, Laguna Luciano. .. 300 ITodges, MclIlwain’s pond. ............ 100

Tatban, éinging Water Pond. . 200 Nickel’s gond ....................... 200

Tucumeari, Blue Water Pond . 300 TTonea P’ath, Clinkscale’s pond. ....... 100
Charcoal Pond........... . 300 Leesville, Hare’s pond................ 100

Willard, 8andusky’s pond............. 200 Liberty, Youngs -V £ 100

New York: Monettg, Cato’spond.................

Addison, Canisteo River..... e 375 Perry, Poole’s pond. .. . 100

Bath, Lake Salubria.... 375 Piedmont, Grove Croek ... . 100

Millerton, Indiap Pond. 375 Pomaria, Cannon Creok Lake. . 300

“Rudd Pond.......... ..l 375 Springfield, Dead SwumP Pond. . 200

North Carolina: Trenton, Buck Branch Pond.......... 100
Burllngton{ Loch Corinne............. 200 || 8outh Daxota: .

Quaker Pond.............. 200 Custer, Sylvan Lake.................. 450

Greensboro, Todd Pond. 100 Faith, Beaverdam Creek . 100

QGulf, Taylor Pond 100 Neweil, Silver Lake.......... 250

North Wilkesboro, 1lenderson’s pond . 100 Presho, Clear Lake............. . 25
Reeves’spond....................... 100 | Warner'spond...................... 25

Ruffin, Vivian Lake............ ..... 100 ‘Wall, Mackerel Lake.................. 857

Taylorville, Adams’spond.............. 100 || Tennessee:

North Dakota: Godwin, Shore’spond................. 85
Litchville, Catfish Pond............... 100 Nunnelly, Mud Pond................. 85
Oakos, Snow Pond.................... 100 (| Texas:

Ohio: Athens, Dunn’spond................. 46
Cincinnati, Klotter’spond. ........... 200 Harrls's pond............oiiil..l. 46
Columbiana, Southside Lake.......... 100 | Wood’spond.......cooovrvanunnnn... 46
Geauga Lake, Geauga Luke. .......... 300 | D’Hanis, Lelnweber’s pond......... .. 25
Jeflerson, Lee’'spond.................. 200 Mineola, Rock Ford Club Lake....... 60
Russells i’omt, Lewistown Lake...... 400 | Mount énlm, Bower’s pond........... 46
Washlngton Court House, Sugar Crook. 200 Navasota, Foster’spond.............. 60

Oklahoma: Palestine, Spring Park Lake.......... 60

Ardmoro, TIarrison Pond................ 174 | _Waxahachie, Ellis Club Lake. . ....... 100
Cllnton{ Terry’spond........coeueen.. 100 | Vermont: West Danville, Joes Pond. ... 150

Todd'spond............c.ooooa... 100 j| Virginia:

Colbert, 1,on Cereeeeaeeeeeaes 400 1| Berryville, Shenandoah River......... 150

Erick, olm! e 150 ||  Blackwood, Powells River 300

Granite, Lake Tanlouse. . 100 ||  Faber,CoveCreek........... 150

Tollis, $alt Fork Lake. .. 100 | QGate élty, Big Moccasin Creek......... 150

Mill Creek, Brewer’s pon 100 || Iarrisonburg, Custer Mill Pond....... 300
Brewer’s pond %’i .. 100 '| West Virginia:

Mooreland, Jenisch Lak 150 Kerens, l.eading Creek................ 600

Norge, Hog Creok Pond 150 Newburiz, Meadow Lake.............. 300

Pocassott, Bray’s Pond 15 Sinclair'spond............. . 300

Schulter, Sullivan’s pond . 200 Phillippi, Tygarts Valley River . 600

Tangier, Bosserman’s pond. . 100 I}  Simpson, Wendell Lake..... 300

Waukomis, Kid Magnet Croo 150 Terra Alta, Sucker Run. .. 300

Woodward, Stengelmeir Lake. . 150 /| Wellshurg, Buffalo Creek.............. 600

Ponnsylvania: | Wisconsin:

Benroy, Mill Creek........... 300 Baraboo, Baraboo River.............. 1,200

Gap, Pequea Creok............. 300 | Beaverdam, Beaverdnm Lake . 5,200

Johnstown, Quemahoning Lake. 450 || DBirchwood, Bennett Lake... . 500
Wilmore Pond................. ggg | Big Chitac Lake....... . 500

Jonestown, Little Swatara Crook. i Iluss Lake..... 500

Lebanon, Mount Grotna Lake. . 300 Knudson Lake...... 500
Storor Mill Lake. : 300 ’ TLohyed Lake............ 500
Weidman Leke..................... 300 Fond du Lac, Lake Do Neveu 600

Monooacy, Lewis’spond.............. 300 1| La Crosse, Mississippi Rtiver... a 680, 000

Montrose, Bixby Pond................ 200 '/ Manitowoc, Kastbaums Lake. 1,200

Oran Station, Dunn Lake............. 200 1| Owen, Brick Creok Pond.............. 310

Point Marion, Monongahela River. . .. 300 | W{omin :

Reading, Angelina Lake. . 300 | usk, {)rmﬁ Creock Reservolr......... 333
Antiotam Lake. . 300 ;| Newecastle, Boaver Pond.............. 250
Bechtel’s pond... . 300 i ———
Manatawny Crook................... 300 i Total...o.ooiiiiiiiinee e 2,545,777

& Rescued from overflowed lands and restored to original waters.
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Details of distribut on of fish and eggs, fiscal year 1916—Continued. |

Edenton Bay

CARP.
Finger- Finger-
lings, linfs,
Disposition. yearlings, Disposition. yearlings,
an and
adults. adults.
Ilinois:
Irving, Wilson’spond................. 100 || New Mexico: Carlsbad, Black River..... 100
Jacksonville, County Home Pond..... 5 North Carolina: Concord, Coddlie Creck . 67
Meredosia, Ilinois River.............. 63,915,600 || Virginia: Meadow View, Sisk’s pond.... 160
Jowa: Wisconsin; La Crosse, Lfississlppi River.| @ 23,000
Bellevue, Mississigf)i River....... 77,5 —
North McGregor, isslssiPpl River....| a10,100 Total...... ... ...l 4,336,832
Minnesota: Homer, Mississippi River...| o 309,845
Mississippi:
Gloster, Bass Lake. ... ............... 30
Houlka, William’s Pond. 40
Vicksburg, Philip Pond........ ... .. 40
o Rescued from overflowed lands and restored to original waters.
BUFFALOFISH.
Iowa: l
Bellevue, MLsslssigFI River............ 8 173,700 || Wisconsin, La Crosse, Mississippi River.| a 4,300
North McGregor, Mississippi River....| a 10,600 —
ﬁjimi:esiota]: Homer, Missf{ssippi River...| ¢ 375,080 Totalb. ... .. i, 563,815
ssissippi:
Aberé)een, Bream Lake................ 45
Moon Lake......... 45
Smith Lake......................... 45
@ Rescued from overflowed lands and restored to original waters.
b Lost in transit, 45 fingerlings.
SHAD.
Disposition. Irye Disposition. Fry.s
Delaware: Delaware City, Delaware North Carolina—Continued.
Riverand Bay............cco.o........ 400, 000 Fayetteville, Cape Fear River......... 240, 000
-District of Columbia: Highway Bridge, Jacksonville, New River....... 215,000
Potomac River...................... 350, 000 Maysville, Whiteoak River...... .. 3
QGeorgla: Savannah, Ogeechee River..... ,000 || Oregon; Wﬂlumettc, Willamette River. .| 3,316,845
Maryland: South Carolina:
Accokeek Creek, Potomac River...... 3,000, 000 Branchville, Edisto River............. 282,000
Broad Creek, otomac River... 1,716,600 Jacksonboro, £disto River | 490,000
Bull Cove, Potomac River... -] 2,125,900 Lockhart, Broad River............... 270,000
Laurel, Patuxent River...... . &00,000 || Virginia:
Mill Creek, Chesapeake Bay...... | 444,000 Dogue Creek, Potomae River......... 3,934,000
Piscataway Creok, I’otomac River....[11,855,200 Fairy. Landing, Potomac River....... 1,607, 400
Pomonkey Croek, Potomac River.....} 8 019,400 Little Hunting Creek, Potomac River. (14,342,400
Swan Creek, Chesapeake Bay.... 3,031,000 Occoguan Creek, Potomac River...... 5,612, 300
Wiid Duck, Chesapeake Bay.......... ,335, Pohick Creek, Potomac River......... 850,000
North Carolina: Swan Creek, Potomac River..... ... 5,059, 600
Edenton, Albemarle Sound
Chowan River................. | Total bo .o 77,0644, 545

¢ In addition 1,097,000 shad eggs were sent to the Massachusetts State Fish Commission at Palmer, Mass.

v Lost in transit, 502,000 fry.

ALEWIFE,

Disposition,

Maryland: Brysns Polnt, Potomac River

Fry.

200, 000
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Details of distribution of fish and cggs, fiscal year 1916—Continued.
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WHITEFISU.
Disposition. I gg:n;d I Disposition. I‘;gg;\gd
Michigan: Now York—Continued,
Antrim City, Lake Michigan.......... 6,000, 000 Grenadier Island, Lake Ontario....... 3, 700, 000
Atwood Reef, Lake Mich gaN......... 11, 500, 000 Lake Pleasant, Pleasant Lake.. 500,000
Belle Isle I’uri(, Detroit River......... 13, 500, 000 Plattsburg, Lako Champlain.......... 1, 250,000
Cat Head Reef, Lake Michigan........ 6, 000, 000 Long Lake West, Little Tupper Luake. *%, 000
Deckerville, Lake Huron.............. 1,500,000 Point Peninsula, Luke Ontario........ 1, 500, 000
Detour, Loke HUTON «ennrnoreeoninins 12,000, 000 Port Menry, Lake Champlain.... .| 1,250, 000
Elk Rapids, Elk Lako................ 1,500, 000 Rouses Point, Lake Chamrlalu.. .| 1,250,000
Escanaba, Lake Michigan...... . ...0 2,000, 000 Threo Milo Bay, Throe Mile Bay. .| 500,000
Fort Wayne, Detroit River........... 5,000, 000 Youngstown, Lake Ontarlo........... 1,000, 000
Harbor Springs, Lake Michigan....... 5,000,000 || Ohio: .
Manistique, J.ake Michigan........... 6, 000, 000 Catawba Island, Lake Erie............ 10, 500, 000
Marquotte, Lake Superior.. .| 8,750,000 Isle St. George, Lake Erje........ -130, 000, 000
Monroe, Lake Erie....... ..10, 000, 000 Kellys Islan ‘Lake Erie......... .130, 000, 000
Munising, Lake Superior. 750, 000 Marblehead, Lake Erie........... .120, 000, 000
Naubinway, Lake Michig 3,000,000 /| Middle Bass, Lake Erio 20, 000, 000
North Point, Lake Huron.. -117,000, 000 Port Clinton, Lake Erie 20, 000, 000
Scarecrow Island, Lake Hu .13, 000, 000 Put in BuK, ake Erie. 20, 000, 000
‘Tobens Harbor, Lake Superior. . ..| 1,800,000 State fish commission . |*Oé 646,000
Whitefish Bay, Lake Superior........ 7,000,000 Sandusky, Lake Eric. A 5,600,000
Wrights Island, Lake Superior........ 1,050,000 Toledo, Lake KErie.................... 10,000, 000
Minnesota: Pennsylvania: Philadelphia, Fairmont
Duluth, Lake Superior................ 65,000 Park aquarium. ... ool %240, 000
QGrand ﬁnmls, Lake Superior. . .| 2,130,000 || Wisconsin:
Grand Portage, l.ake Superior. 1,140,000 Cornucopia, Lake Superior............ 3,000,000
Susie Island, Lake Superior.. 1,140, 000 Delafleld, State fish commission....... *5, 000, 000
Two Harbors, Loke Superior.......... 3, 750,000
New York: Total 310,975,000
Chaumont, Chaumont Bay............ 850,000 :f ~ 5FEi-crmereceenroenccecrerernns 4,180,
Fullers Bay, Lauke Ontario
a Xggs aro indicated by an asterisk, thus (*); all others are fry.
LAKE IHERRING. N
|
Disposition. Fry. ‘ | Disposition. Fry.
New York: | New York—Continued,
Chaumont, Choumont Bay........... 2,300,000 | Grimshaw Bay, Lake Ontario.........] 8,000,000
Duteh Point, Lake Ontario. ... .| 6,500,000 Point Peninsula, Lake Ontario........ 11, 600, 000
Fox Island, Lake Ontario.... 13, 000, (00 ‘Three Milo Bay, Three Mile Bay...... 3, 000, 000
Fullers Bay, Luke Ontario..... .| 5,000, 000 Trout Bay, Lake Ontarjfo............. 6,100, 000
Qalloo Island, Luke Ontario. .. . |13, 000, 600 —_—
Grenadier Island, Lake Ontario....... 5, 500,000 Total. o o 76, 000, 000
il
SILVER SALMON.
= - i
Disposition: Ié‘ggx;:d Fiugor]ings‘; Disposition. ]gggg.’l“d Fingerlings.
I
California:  ITornbrook, Washington—Continued.
Klamath River..... 2,169,060 |............ Darrington, Iatchory
New York: New York, Jreek..... ...
Aquarium.......... *2,0500 [cieiiiinnn.. Day Creok, Skagit River
Oregon: Tingley Creek........
Applegate, Applegnto Duckabush Duckae-
Creek. ... ... cn - 488,950 ... bush River.........
Bonneville, State fish Illahott, Ilabott Creek..
commission.........| *196,000 (............ Quilceno, BBig Quilcene
Rogue River, Elk Creek|............ 4,094 River............... 1220 [eoveinannnnn
Rogue River..........[............ 4,159 Little Quilcene River. 65,000 |.coeenonl..
‘Washington: Quinault, Quinault
Baker Lako, S8kagit Lake............... 96, 650 4,804
River............... 207,164 |oeeiennan... Sultan, Elwell Creok...] 2,881,000 [...... U
Birdsview, QGrandy ! Skykomish River..... 500,500 [..oeenan....
Stomiver. 100 " |y 8, 684, 334
it River........ .. ......... 5,4 . , 034, 33
B RO eotts 1059, 490 Total............... { ®uoon oo |} 1,409,507
Slough...eeeenia.n. GOR,000 [............ |

aLiggs are Indicated by an asterisk, thus (*); all others are fry.
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Details of distribution of fish und eggs, fiscal year 1916—Continued.

CHINOOK SALMON.

|
Fingerlings,

I'ingerlings,

Fry and Fryand
Disposition. earlings, Disposition, 4 yearlings,
pos 836 | ghid aduits. P 0884 | and adults.
California: ‘Washington—Continued.
Baird, McCloud River.. 435,000 2,029, 354 Birdsview, Grandy
Battle Creek Battle (073 A ORI 270,000
Creek............... 6,155,050 | 3,508,870 Skagit River..........0..ceceveunn. 424,795
Min Creek Mill Creek. . 9 750,000 |............ Darrjogton, Hatchery
8an Franclsco, State Creek.....o.cceenn... 70,000 |.ccenueennns
1 fish commission..... 750,000 |............ Duckabush, Dosewal-
Sisson, State fish Com- 10DS RAVOT. ..o ne e feeeanraannn. 9,000
mission. ............ 18,872,340 |............ Duckabush River. .. [............ 99,000
Oregon: IMabott, Tilabott Crook. 27,050 |ooeiiianenns
Applegate Applegate Little White Salmon,
.............. 563,500 |............ Little White Sal-
Clackamas, Clackamas mon River....... 18,306,000 5,693,974
............ 5,523,000 990, 124 Quilcene, Big Quilceno
Modlord Stateﬂshcom- River............... 5,130 [.0.icenannnn
mission............. *1,000,000 |............ Quinault, Quinsault
Ro| eRlver Elk Creek 336, 000 1,264,037 aKe. ... .o 29, 600 4,810
ogue River.......... 1,616,000 286,000 Sulmn Elwell Creek. . 108,400 [............
Upper aokamas River .| 1,878,400 | 1,016,000 63,650, 71
amas River...| 1, 4 b , 650, 714 " e
ryeie g /016, Total.....oeeneenn .- (V%52 250 [} 10,5%2,650
\r‘ﬁhn.e Salmon, Big
wmte Salmon River| 18,815,874 | 1,086,601 !

a Eggs are indicated by an asterisk, thus (*); all others are fry.
BLUEBACK SALMON.

Disposition. F;gygggd Fingerlings. ! . Disposition . Féggg.',"d Fingerlings.
v
Alaska: ! Washin
A!ognak Ahuyon Creek 967,000 5,860,440 | Baker Lnke, Skagit
Letnik Lake.......... 8,340,000 | 3,040,000 , River............... 1,875,000 1. .oooeaenn.
Yes Bay, Hatchery i Birdwlew, Grandy
LakoMeoDonaid. 2. | '0,000000 | 5,500,000 bkagu Teiver 11l A0 e 5%
Yes River............1 13,245,000 [...-........ {| Quinsult, Quimsuit’| "~~~
Oregon: Bonneville, State Lake............... 13, 840,000 2, 665, 788
fish commission.. ..} *3,000,000 |............ prap
& 4, 020
Total..eeueenernnnns {*rﬁ 000,000 } 32,442,748
HUMPBACK SALMON.
Alaska: Washington:
Afognak, Ahuyon Creek | 4,707,000 [............ Blrdsview, Orundy .
KLtzht{(k Lalit"t'i{li(m 2,029,500 {..cnvnnnn... Skc L R },?l-»,%
of an, Ketchikan ag L) SO IO
CrO8K.n . eenenenen- 325,000 Darrington, Bennetts !
Dlstr!ct oI Columblia: Slough............. 2,000,000 [............
Wasllg1 gton, Potomac 16,000 Dlluw(l:xerkare%lih.él.... 278,000 [...eeenel.l.
Veleeieeeeseennaao] 15,000 |eeuennnnnn. 3 ree oy
Malne: ' Y Creekes 1 300,000 f............
Bnn}gor, Penobscot 220,000 Du(i)k“t})lul?{il Ducka- 1,165,000 400,000
........................... us SO
Calals, St. Croix River..| 731,710 |...... 10070 Tiabott, THabott Crook.| 757,500 -..n.... .
Denn} svllle, Dennys Quilcene, Big Quilcene -
Enst hIEtM 510,840 |....o....... Llntltl Qmi'lb'é'x{é. 1,328,500 |............
Mac a3, East Ma~ e u
River. ........ 738,835 v 100,000 |............
Ellsworth Unlon River 144,615 ... ........ Sulmn, Llwell “Creek.. . 177,400 |............
Orland, Otland River. . , 220, 229, 584
Pembroke, Pennama- Total...ceecannnn... 19,170,124 | 3,144,684
s qxtxilmplver.b......t.. 510,840 |..ceuunnn..-
ou enobsco
Wrights eeets| 420,000 [oeeenn.sn...
Warren, Bt George
RiVOTeeeeeeceonnnnnn 399,384 [............

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution of fish and egys, fiscal year 1916—Continued.
DOG SALMON.

Fry and Fryand |
Disposition. oggs.u Fingerlings. Disposition. oggs.ﬂ Fingerlings.
|
Washington: Washington—Continued.
Brinnon, Wolcotts . Quilcene, Big Quilcend
Slough............. 1,285,000 [..ooveeneeno || Riverc......l.. ,062,500 1............
Darrington, Bennetts thtle Quilcene
Slough............. 431,000 f..oeninnnnn- AV U ,060,000 |....ooinnnnn
Duckabush, Ducka- )
bush River......... 11,662,444 | 1,000,000 Total...ooooaeennnn. 21,500, 444 l 1,000, 000

STEELHEAD TROUT.

Connecticli’t hgystic, Mor-

])ovcr Buttermilk Pond
Piscat,aquis River. .
Michigan:

Berpland, Cascade Creekl. .

Calumet, Liontroul River
Central, "Little Gratiot

ver
Deluware, Agate River.
Iron River, Ice Lake. ..
Ishpemlng, Barnhart
Mnndzm Soward Croek
Silver Creek

Phoonix Buffalo River. I“

Minnes
Knifo River, MicMuac
Ni;,adoo Brook
gpiss! uit Lake....
auff Lake
Tottegonche Lake....
Peterson Diamond

" “mission
Montana;

Pony, Mason Lake

Waterloo, Jefferson

New Hampshire:
Bristol, Newfound Lake
Pike, Lake Tarleton. .
Wmen Statefish com-
mission
New Jorsey: Hucketts-
town, State fish
eommlsslon
New York:
Raquotto Lake, Kare-
oso Lake
Riverside, Schroon Lake)
North Dakota: 8t. John,
State flsh commis-
sion
Oregon:
App(l:egu}t(e, Applegate

Delf Creek..
Eagle Crook .
Eby Springs Creek. .

Lemon Cree
Oregon City, Clear Creck’
8prin
Rogue

et et s

Bt

§ 83388 &8%

Oregon—Continued.
R(]z:gue River, North
Union Creek """""""

South Dakota,

Big Stono Clty Big
Stono Lake.........
Fruitdale, U. S Recla-
matlon reservoir....
Vermon

(,onlcut Lnke Tarloton.
Long

E dgewa(tjer, Niggerhead

D)
’fn

Fairlee Lake
dle Brook

Lal
Hnrdwick Nichols Pond
Nichols Pond Brook. .
Orleans, Willoughby

‘Washington.
Blrdéviel\év, Grandy

Skagit River..........

Brinnon Dosewallops

N
Satus Creek.
Pomeroy, Alpowa Creek|
Pataba Creek.........
Bultan, Elwell Croek
Ameorican

Gravelly Lake........
Stellacoom Lake
‘Wiscol
Brule Bru.loRiver ......
Donﬁfdson, Black Oak

KO, . oeovrussnnnns
Gordon, Eau Clalre
Rice Lake, Milier Greek.
od Cedar River
Solon 8prings, Moose,
River.....c.ceoaennt

Wyoming: Laramie, State
fish commission. ... .

Total

,{‘
]

870, 600

1, 000000 } 3,811,058

e Eggs are Indieatod by an asterisk, thus (*); all others are fry.
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Details of distribution of fish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT.

|
. Fingerlings, N Fingorlings
N s Fry and ! A N s ¥ry and 4
Disposition. earlings, Disposition. . yearlings
po oggs.e | T, P oggs.% | and adults.
Alabama: Colorado—Continued,
Bu-mmgham Moun- (‘olorado Springs, Bison
4,000 [ 47! ;S 1,000
Hﬂlsboro, Creede, Rxo Grande .
pond............... 2,000 RIVOT e eeoeneens|enneeanaanen 2,000
Guntors(\lulle 4000 (,ripple ( r(\ek(i Edward 1,000
pond....... ryePond......... 0oLl
Jasper, Long’s po! 3000 Gillett Reservoir......[............ 4:000
AIi‘e('sbm-g, Spring Creek. 6,000 I’l]olzmmktl PV g 1 1,000
rizona: anch Pond...
Apsache, CaveCroek....[............ 1,000 Rule Creek Pond.. 2,000
Safford, Fry (,:myon Debeque, L.eon Lake. . 2,5
CrefK... e s vree|eerernnnnnns 250 Delta, Wier Lake.. . 5,000
Jacobson Canyon Denvor, Bear Creok .. . 6, 000
CreoK..ooeeeneninfonninnnnnn. 250 Jefforson Park Ponds. ............ 2,000
Mérljilda Canyon 500 I‘Ivido, Jashbaugh 3.000
POOK. e eveeeeeeeeea]eneneenee] 0 800 TakeS........o.oi.iifereeeeiinias
8an Simon, Carr's pond. 250 r nsco Iav Bird Pond. {......oll 2;000
SI{R?ISC{WIOIH N % 2., 250 (“eozx:m o}:vn, X\u.ylorI 5,000
ull Valley, Ferguson B (375} SO PR
Canyon Creek...... 1,250 Gunnison,  Gunnison ’
Roberts’s pond....... 500 River............... *27,000 |....oeeaaeen
Wilcox, Boyle Lake.... 250 Hartsel, Soulh Platte |
Wmslow QOak Creok, RAVOT.cnsnne s oee e fenennnnan 5,000
FAStFOrK. . oo enees|eenenanennns 1,000 Hot  Springs, Colton
rkansas; Crook Lake.........0.coooeienaes 500
Cave %prings Loch Wild Cherry Croek
........................... 500 1,000
Clem- Lroek Johnson’s 20 Lake ( .eorgo, Turkey 4,000
mnisbu:'%"r'd»;&i Pond 100 | Lyons, St. Vrain b'r'e'd}é """""" : 5,000
gnzrgor} mg}Croek.;. gL 1,960 Mx(xrble {3‘0{1» or Lake. . é,%
ot Springs, Borman’s rysta, Ver...... )
pon nd. .. eeen.n... 500 YuloeCreeK........oooeeeeunennnn. 5;000
ﬁﬁrlmeg I)li{cke ’S PON 950 May ﬁald Spur, Burrow 1,000
TeO rown’s Creek............ o foeaiiaiiel,
pond..... ... 200 1| Moffat. Middis Greok 2,000
Olvey, Britton Pond...I._...... ... 100 | Nast, Chapman Lake. . 1,000
Springdale, Clear Creek.|-........... 4,000 l Deadman Lake..... . 2,000
C%Jﬁmia'c dar Sprin x grfﬂ ec}? Lilie Lake. . ir,%
on, Cedar Springs alida, Foos Creek......|............
A ; d.d. “MoFariand 2,000 |............ Sapi(gero Curecanti 3’000
McFarlan cFarland | = | | CreekK.e..o..eooiofiiienaiiins
ROSEIVOIrS. . ... .. 2,000 [.o0nneenn... South Platie, "South ’
Oskiand, 8mith’s pond. 2,000 ... Platte River........ 4,000
Point He ges Station, Stonington, Arbor Pond |.. 500
erlrggd ullc};fge}ak #25000 [............ Tt}bomu..sﬂ I(,nbm Crook |.. ?0088
Rosal Lakeview “raser River......... .. )
SCTTRRTORPIRTS: 2,000 [............ Victor, No. 2 Reservoir.. 2:000
Urﬂ)ﬁgk:&(ﬁr&l&ﬁ%i{d 0 3,(&)3 ............ }\‘f[alteﬂl&urg vay ,abklo. 500
n nds, ,000 ..ol esteliffe enable
Colorado: [ bl LAKe. . e e 500
Almont, Taylor River, Weston, Ruscell 1ako. .| o eeeeiaeens 6,000
Anta o eAnto'I( .................. 3,000 Woo]&lnnd Park, West 2,000
T or aser- onument Croek...|...........-
YOIt .o 5,000 || Georgia: '
South Platto River...|............ 6,000 Ayersville, Dicks Creek.f.....o.----o 4,000
Aspen, Hallam Lake...|............ 1,000 Bremen, Buck Creck. ..jceeeoovveees 4,000
vi{])wer Maroon Lake. .|............ 3,000 Clarlgesvll!e, Lapmde 2
Boulder, Ponidsr Grack | 11110 51000 | Soques Sresic, 1[I 1000
%}gtlt(%; koo : gﬁg Cloveland, Chesiatoe ',ooo
and Creo . 3,000 ||  River..........ce.cfecceienieens 5
Middle Bouldor Creok. 3,000 ,opperhill Fighting- ’
8outh Boulder Creek..l........ ... 3,000 1OWN Creok. .. .oexo|-oeereaneenn 5,000
Buﬂa)o, Buffalo Creok..|............ 1, 500 Lakemont, Lake Rabun . - 6,000
Lake Cheosman...... (.. ... . ... 15,000 1 Mathis, clif Creek.. . 3,000
WigwamCreek. ... ...{............ 5,000 Temple, Wrens Pond. 1,500
Carbondale, Corthell’s Idaho: s
nd............... 500 Deary, Lermo’s pond.. 1,000
Thomas Lake... 2,000 Greer, "Wells’s pond.. 1,000
Cebolla, Cebolla Cree! 9, 500 Lukcport Payotte L. ak 3,750
Gunnison River h 9, 500 Samuels, ‘Samuels Lake.'..........0. 2, 500
GunnLeon River, I Shoshonc Silver Creek, | .
.......................... 9, 500 NeBAWELerS..e..nereeeee. . 2,600
Wost. hlk (85 (-1.) . SO B i 2 850 Willow Creek......... ............ 1,250

a Eggs are indicated by un asterisk, thus (*); all others are {ry,
L



DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Detatls oj: distribution of fish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.

Disposition.

¥ry and
eggs.a

Idsho—Continued.

Spirit Lake, 8pirit Lake
win Falls, Coulee I’ond
Russel]l Pond.........

‘Woiser, Crane Hcights

Pond.......ceeannnn
Illinois:

Spring  Grove, State

fish commission.....

Waukegan, Scidmore’s

PONA.cnnenrcrnnnnns
Indiana:

Attica, Spring Brook. ..

La Grange, Graveyard

Township Run.
Iowa:
Anamosa, Bufialo Creek,
headwaters....... .-
Cedar Rapids, Appli-

cant
Postville Livingood

Kontucky:
Bowling Green, Brushy
Fork Croek.........
Jennings Creck.......
Camp Nelson, Hickman
D) (1), SOOI
Haorlan, Clover Fork

Martin Fork....

Poor Fork............
South Unfon, Clear
Fork Creek.........
Clear Crook...........

Maryland:
Cowenton, Floral
Springs Lake.......
Cumberland, Rocky

Puzzley Run.
Savage River. ..
Youghiogheny 1
Glencoo, Pme(g Run....
ity Park

Marsh Run...
Willow Lawn Creek. .
Halethorpe, Gibson’s

pond
Lonaconing, Bear Creck |.

Black Lick Creek.....
Blue Lick Creek......
Chanoy Run..... .
Mud Lick Creek......
Midland, Elk Lick
Creok.........o.....
Oakland, Big Bear
Creef(, North Fork..
Muddy Creek.........
I’rm(c‘iplt:: Principio

n&\.w

8

8

gz gssg

Maryland—Continucd.
Wosternport, Stony
Run..........o.eee

I| Magsachusotis:

Groat Barrington, I’ros-

pect Lako..........
Lancaster, Cumberry
Pond...oo..ooiennns

Lowoll, Long Pond.....
North Liu-lotou, Knopps|
Pond..........e..en
Spectacle Pond.......
South Deerfield, Sav-
age’spond..........
Wostfield, Bordon
Brook Lako........
Westford, Long Sought
For Pond..........

‘| Michigan:

Buchanan, McCoys
CrooK.....oovvnnnnnn
Sampson Creck.......
Wagner Creok........
Charlevoix, I’ine Lake..
Dexter, Huron River...
Fennville,Spring Ridgo
Pond

Gaylord, Sturgeon River|
Grayling, Tillula Lake. .
Highland, Dunham
Whalen Lake.........
Montrose, Glen Lake. ..
Mount 1’1oasnnt, Chip-
pewa River_........
Owosso (applicant).....
WestOlive,Stone Creek
‘Wingleton, Pere Mar-
quette River.......
Minnesota:
Uarmonﬁ, Big Springs
Creek...............
Partridge Creek. .
Sanden Creok. ...

Peterson, Camp Haz-
zard Creok..........
Pine Creek...........
Preston, Big Spring
Creek.
Camp Creek. .
Dauschoe Cree
Gribbens Creek.
North Branch..
Partridge Creek
Rice Creek...o......-
Root River, South
Branch.............
Trout Run Croek
Watson Creek. .
Willow Creek

Rushford, Austin Creek.i.

Big Sll)rlng Creek....
CampbellCreek.....
Collidge Creek.......
Daley Creek...
Diamond Creek
Enterprise Creek ... ..
Ferguson Creek....

Gribbens Creek........
Ilarvey Creek........ !

o Eggs are indicated by an asterisk, thus (*); all others are fry.
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26 DISTRIBUTION OF FISH AND FISH EGGS, 1916,

Delails of distribution of fish and eggs, fiscul year 1916—Continued.
RAINBOW TROUT—Continued.

Fingerlings, Fingerlings,
Fry and ’ Fry and
Disposition. earlings, Disposition. yearlings,
pos oggsa | I adults. pos! €885 [ gnd aduits,
Minnesota—Continued. Montana—Continued.
Rushford, Hemmingway, Becket, McDonald
Creek............. |.ccoooo.o... 1,000 Croek.....coveuunn.. 4,000
Iverson Creok........0............ 1,000 Belgrade, BullCreek. . ‘ 3,000
Looneg ’alley Creek .|............ 2,000 Cottonwood Creek. . 8,000
1) S PR 1,000 East Gallatin River. 4,500
Nepstad Creek.......l............ 1,000 West Gallatin River. 7,500
Overland Creek................... 1,000 Billings, Elk Lake.. 3,000
Pine Creek Ag.. .......... 1,000 Bozeman, Bridger Creek|’ 2,000
Pine Creek (B).......leceveai... 1,000 Cherry Croek........ 2,000
Trout Run Creek.....}eeceeen..... 1,000 Dudley Creek...... 2,000
WitsoCreek.....ccoeu|oeeeoooo .. 1,000 Em Rainhow Lake. 2,000
8t. Charles, Ferguson | stic Lake..... 3,000
TOBK.. ............ 500 P e Creek...... 2,000
Nichols Creek...... 500 South Tavlor Creek 2, 000
Rush Creek. ......... . 500 {)rlng HIll Creek.. 2,000
Trout Run Creek.... 500 ory Lake....... 2,250
Whitewater River................. 500 ‘Waest Bear Creek . 2,000
8t. Cloud, Little Rock Butte, Delmo Lake.....|... . 5,000
Crook. .. ...eeveresalenenannaenn, 3, 500 French Gulch Creek..| .. .70 . 8,000
Ame Watab River.. . 1,050} Cardwell,Cold SBpring
hree Mile Creek.....|.......... . 1,050 Swamp ......................... 2,000
issouri: Craneville, Crane Creek.|. ........ .. 2, 000
Ash  Grove, Coppage Crystal éprlng Pond..|............ 1,000
P} (O F 10,000 Darby, Beaver Tail
Birchtree Johnny Hol- Creek 1,000
owCreek..........[............ 5,000 Lake Como 1,000
Bourbon, Blue Spring Trapper Creek 2,000
........................... 16,000 Deer  "Lodge,
Bunkor, Black River, | Blackioot River....|............ 5,000
est Fork.........[............ 1,000 Dell, Bear Creek........ 2,500
Blnking Creek . . . . 6,700 Deadman Creek 3,000
. 700 Nicholia Creek ........ 4, 500
l"Ik Sp rings Elk River. 1,320 Teddy Creek......... 3,000
g, Fim 8 Spring Dillon, Rattlesnake
1,000 CreeK...............lo....o... . 4,500
1 Floweree, Qu’Appelle
16,000 k... ... ... 2, 500
[ Glangan Otten’s Pond |. 1,000
1,000 Grass Range Elk Creck 4,000
5,000 Hedées, East Coulee
............... 4,000
11,000 Hilger, Deer Creek 3,000
Moccasin Creek 1,000
100 Hobson, Acly Croek 1,000
3,000 Nicolson Pond 1,000
Mansfield, Colonel Pal- Sprlngdale Beaver
mer Pond.......... 225 d 1,000
Jamos River and trib.
............. 16, 000 6,250
Monet Lmle FlatCreok. 16,000 G, 250
Spring River......... 2,000 G, 000
Neosho, Codar Creek.. .. 1,700 8,000
Hickory Creek........ 15,750 6,000
Indian Creek......... 6,000
‘Frlng Creek......... 1 verine Pond........0............ 1,000
hite Oak Creek..... 650 Marshall Lake........[............ 1,000
Newburi, Little Pinoy %rlng Creek Pond...|............ 1,000
3,750 Lib Granfite Creek...|............ 2, 500
MillCreek Le gi) Lake.......ooiifeieiiiaann 2, 500
Noel, Elk River, tribu- JParmenter Creek.....[............ . 1,250
tary o PIPOCreek. . ..uvvueuuferraaaeannns 2,500
Ridgley, Bhoal Creek. .. Lodge Grsss, Little Big
Rolla, Little PineCreek. . orn River.........|............ 600
8t. Joseph SBtate fish Madison Valley, State
commission. . ...... fish commission....| *320,000 (... ... .....
8alem, Current River...|............ 16,000 Manhattan, Baker
Seneca Cave Creek.... . [63:1) | S P 1,500
Lost Cree 1 S 2,000 Rigley Creek......... ............ 4,600
Sprlngﬂeld Mahans Martinsdale, Spring
................. erteaaan 2, 200 Leek. 6,000
Vale, Little BlueCreek.|............ 8,000 Trout Lake................... ... 4,000
Verona, Spring River...| ... .00 1,000 | Miles cny, Fongie ]
Wayne, Roaring River..{............ 2,000 ver................ ... 8,000
Montana: Missoula, Belmont
Alder, Ruby River.....[............ 9, 000 Creok...............l............ 2,000
Anaconds. Barker Lake!........ ... 3,000 Blackfoot River...... b ieaees 4,000

a Eggs are indicated by an asterisk, thus (*); all others are iry.



DISTRIBUTION OF FISH AND FISH EGGS, 1916, 27

Details of distribution of fish and eggs, fisemt year 1916—Continued.
RAINBOW TROUT—Continued.

3 Fingerlings, o Fingerlings
Disposition. Tryand | "yearlings, Disposition. Fry and |"yearlings,
BES- and adults. BES- and adults.
Now Jerscy—Continued.
Montana—Continued. Ri\or P go, Zabriskics
Missoula, Gold Creek....}............ 2,000 ||  BrooK......oo.oooodeiieeiienen. 200
Johnson Creek.. 1,000 Whitinks, Cedar Crest
'IPIwim Céoekﬁ.. i ,888 ........................... 200
nion Creek.... wM ]»o
Monids, Odell Crosk g% N(z.longt\tt‘:, Spirit Luko. . 2,000
Red Rock .- y Las Vegas, Ortiz Lake. 4,000
N%’;'kl- %Pdm' Creek. }?,% Magdalens, San Mateo 1'000
....................... ), M e ectemmenn
Park City, Linger’s ! qantumlﬂo Tesuque !
pond ... eeonn il 1,000 River.. i 3,000
Poné, Sonth ~ Wiltow 6. 000 Taos Junect, !
Wkt Take. 11T G000 || Veiake o
Rcéd li%oclg Sag?lr Creok . g, gxx; New York: ’
pring Hranci........i.. » Bayside, Palmotto Lake|............ 200
Rossfor Crooked Crook| . é'% TBenson Mlnus Star Lake, 5,000 [.....oe.....
4 Cambridge OwlCreek. [....... ... 5,000
1,000 Cortland, Grout Brook . 2,000 |..-.ceel-n..
13500 Do}]v(osit Oqunga Creok.|...... s 1,500
1000 || o, WindmilCreck | 000 |11
pon 3. 000 (,re%t. i}kond Black 4,000
Somers, Finley Lake....| ... 4,000 TOOK. - emreeeenns 000 e
Stevensville, Mill Creok.|. .. 4,000 Ngvug’{b“id Crock. ... G000 o
North BurntForkCroek|.- . 3,000 | Ofiekany O arum.. . 7,500
S\X\egt(}}{mss Price Lake }&0)8 e teal, 2 Fiskany 4,000
o X Lake......... /00011 powling. school Tord. 2000 frorare 560
Tro Kilbrenmm Lake. 1,250 , £, teoeoid CERREREREREE
tehall Mayfiower ! ( 1 hoemciu, Esopus 4000
Nebmgka """""""""""""" 1,000 . 1roble Bemlett Hollow '000
Chadron, Beaver Creek. 3,000 P A R 3,000 f...ooennnnn
Bordesux Creek. ... .. 1,000 S Flo(ljl;.lmio ra Rivor. . 3,000 [ .ceeenenne.
Dead Horse Crook . ... 4,000 carsdule, Franck’s’
Little Bordeaux Creek 4,000 pond...............fo 100
5 Sherburne, Swamp
8pring Creek......... 2,675
Nmeford White River. 2,40 | gy l} :ﬁ°nkn- ekl 2,000 }..0oennnnnns
evada: tenk
Deeth, Mountain View RIVOr..oeerviiiifinnennunanns 8,000
Ponde...eeen s oeiinennns 250 Sprin \'8“9 Treder-
oolcﬁ?da, Humboldt oo |l 8 yni;‘c usz pﬁ’& tféﬁiﬁi" .- 1,000 f..oevnnnnns
A7) SR . 1
New Hampshire: ’ CroeK. . ovuunnnennn. g,:gg
Bristol, Able Brook.....l............ 800 Chittenango Creck....1. 4
Bray 1ey Brook. ...o.oleoooiiiiii 800 Hitchcock Brook.....l. 700
Cockermouth River. .|............ 800 Limestone Creck.....|. 3,400
Fowler River.........|............ 800 Nine Mile Creek......|... - 3,500
Hazloton Breok......J............ 800 Onondaga Creek. ... .. 3,800
g%}lgge&%sgfe River.. 1,600 [ceeen.... 86 Weslg; Némck Sloan 200
Tilton Brook'flli"'ﬁﬁ OONNR 800 || Whitney Point, Nanti-
Whittermore Brook . 80O |oeeueennn... coke Creek......... 3,000 f..ceeninnen.
Woodman Brook..... 800 J............ North Carolina:
Canaan, Andrews Brook Asheville, Bee Troe
Onmgo Brook........ CrooK. «coveveceaer]oveacanncnns 3,000
QGreenfleld, South Brook Flat CreeK.ovveneniiifeieennnennas 4,000
Keene, Branch Brook. . Rheems Creck ond
Lancaster, Little Pond.. tributaries. ......... ..ol 6,000
ashua, énow Quarry E{ltr}r(xo]{f (,llgl(i;,ri(‘k ............ 5,000
............... ack Mounta ang
Newbury, Lake Suna- s Brmlch..lii.....L.{;r. ............. 2,000
............................. 838 wananoa River t
Pikgega.ke Tarleton. . 1,000 |......e.l. Fork......o...ooouiveinnnnann. 2,000
Wurmn State fish com-~ Swananoa Rivor,
N Jmlssion ............. *100,000 |.ocenunnnn. 3 North Fork Rl IETEIRD 4,000
ew Jersey: wananoa River
ankensack Coles | - SUEAT FOTK.nennensoeneenenns 3,000
.......................... 200 Boonford, Big Crabtreo |
Hackettstown State fish L0 3 7,000
commission. . ..-.... *50,000 |............ Brevard, KingsCreek-.l............ 2,000
Penninglt{on, Trap Rock Burg:,\ iEo, Bowline 4000
.......................... 200 TeeK. ..ol L liiiiiiiael
Red_Bank, Boar Bura . Cherryﬂeld Cherryficld ’
o0 DD R 800 l .......................... 2,000

o Eggs are Indicated by an asterisk,thus (*); all others aro fry
Gi11e—17——10



28 DISTRIBUTION OF FISH AND FISH EGGS, 1916.

Details of distribution of fish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Disposition.

Disposition.

2 Fingerlings,
Toyand | yearlings,”
BEs- and adults.

North Carolina—Contd.

Doughton, Brush Creek.
Brush dreek, Laurel
Fork...............
Elkland, Horse Creek. . .

{

Meat Cam I) Sreek and
tributaries..........
New River...........
Elk Park, Jones Creek. .
Flat Rock, Fall Creek. .
Franklin, Buck Creek. .
Cullasaja River.......
Watauga Creek.......
Greenshoro, Beech Pond
Minnje Branch.......
Hendersonville, Big

Henry Creek

Kanuga Lake........
Little Hungry Creek. .

Hom‘in y, Stony Fork

Hot Née i Spri
o prings, Spring
Creek ¢

T .
SprinﬁCreek,l\ dow
Fork...............
Kannapolis, Kannapo-
lis Pond. ...,

Lake Toxaway, Lake

Toxaway...........

Creek, Forksof.....

Murphy, f3ell Creek .

Davis Creck..........

North Wilkesboro,

Bobs Creek.........

Pegs Branch......
Ready Branch..

Vanda Branch.......
Winkler Creek....... ..

Yadkin River, Stony
Fork............

Old Fort, Jarretts Creek
Rooring f{iver, Mathis’s
pond...............
Ronda, Mathis’s pond. .|.
Runion, Big Creek..... .
Hickeys Fork Creek...|.

Little Laurel Creek..

Selica, Cathey Croek. ...

8pruce Pine, Harrison’s

pond
Thurmond, Big Elkin

Creek, tributary of ..
Mitchell River........ .

Royal City Creek....

Tryon, Pacolet River. . ...

Tuckerdale, Little
Horse Creek
Tuxedo, Green River. .

Rock Croek........... .

Warrensville, Neow

River, North Fork..
Waﬁnesville, Brier

idge Creek...
Jonathan Creek
Love Creek...
Mill Creek.....
Reuben Creek

g

g

2&
==

5 883 s
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North Carolina—Contd.
Waynesville, Riddle
CoveCreek..........
Taylor Creek ..
Turner Creek.........
Willetts, ScottsCreek. ..

North Dakota:

Mott, Schatl’s lake......

JN
Belloville, Gatton’s
pond...............
Honey ('reek. . ..
Wade's lake ..
Castalia, ‘l'rout Stream. .
Maasfield, Baker (reek-
Honey Creek.........
Parry Lake.... .
Reynolds Run.
Styerts Croek. .
Switzer Run.
Taggart Creek .
New (Carlisle,

!} Oregon:

Clackamas, Mill Croek ..
Gresham, iittle RRock
Creekoo.............

Silverton, Ahaqua Creek|. .

Butte Creek..........

Pennsylvania:

Altoona, Mill Run......
Sandy Run........
Asheom, Clear Creek
CoveCreek..........
Bedlord, Covo Croek...
Shovers Run.........
Bellwood, Bells Gap

Logan Springs Run..
Benton, Coles Creek. ..
Fishing Creek.....

Johnson Run.........
Little Fishing Creek. .|..

West Creek...........
Blain, IFowlers Run.
Sheaffers Run.....
Ceoda r Hollow, Valley
Creek...............

Chester, Ridley Creek. . .|.
Cleartiold, Alex Branch.|.

Alder Run...........
Bsald Hill Run.....
Bee Hollow Run..
Big Lick Run........
Big Montgomery

Creek...............
Big Moose Creek.
Big Trout Run..
Billotts Run.....
Bird Run..........-
Black Thicket Run..
Boson Run..........
Brower Run.....
Butler Run......

Cold CreeK...........
Condriot Run........

Crooked Run......... .

Debeck Run..........

3,750
3,750
3,000
4,000
............ 300
1,000
4,000 |-
1,000 |-
10,000 |
10,000 |-
2,000 |
4,000 |-
10,000 |-
5,000 1.
6,000 |
3,000
3,000

Deer Creek
Deloy Run....

asterisk,thus (*); all others are fry.
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29

Details of distribution of fish and cggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

Fry and
oggs.

Disposition.

Pennsylvanin—Contd.

Clearfleld, Dixon Run...
Doctors Fork Run..
Dolsa Run.......
Dry Hollow Run.
Dunla.
Elder Run.......
Fern Branch Run.
First Hollow Run

Grgham Run....... .. .
QGraham Tlollow Run.
Grapevine Run...__.
Griffin Run..........
Gum Swamp Run....' .. ...,
Ilamton Run...............
Haney Run.......... | .......
Iarvey Branch......
Tlollow Bend Run.... ............
Hoobler Spring Run.. _...........
Horn Shanty Run.... ............
Hubler Run.......... eeveeeeeeae
Irwin Run.........

Jerry Run..
Jonos Run..

Knepp Run.
Koozer Run..........
Krepps ITollow Run..
Kurtz Run

Kyler Run..
Laurel Run

Laying Rock Run....
Londers Run ........
Lick Run............ .-
Little Deer Creok.
Little Lick Run..
Little Moose Creok
Little Trout Run.
Lower Buck Run.
Maines Run........
Mignor Run.. ..
Millstone Run
Molasses Run...
Moravian Run..
Morgan Run..
Moses Run. ..
Mosquito Run
Norris Branch..
Ogden Run..........
OrrRun...........

Ost TTane .
Patchell Run.......
Pine 1follow Run. .
Pine Swum{) Run..
Pitch Pine Run....
Traccoon Run...
Rankin Run..... ..
Rattlesnake Run.....
Red R
Reeds Run..
Right Branch.
Robert’s Run.
Rock Run

Fingerlings, o Fingerlings

yearlings, Disposition. Try and yegrlin 'g. ’

and adults. 0ggs. and adults.
Pennsylvania—Contd.

1,750 Clearfield,Sankey Run..|............ 800

800 Schucker Run........|............ 800

K00 Selfridge Run........[...ccoeeuee. 150

050 Shaws Run ..........|[........o. 800

300 ShopeRun..........|............ 800

800 Silvis Run..........fooviiaan, 150

150 Sinf;lelron Run.......f....o... ... 800

150 Smith Run.......... il 800

800 Sponce Run. 300

950 Spring Run...... 800

800 Spruee Island Run 300

950 Stone Run......... 1,600

800 Stone Ilammer Run..}. £00

800 Stone Quarry Run. . .t......... .. 800

800 Stoney Battery Run..l............ 800

800 Stum Lick Run......|............ 150

800 Sulfridge Run.. [ PO 800

800 Sutton Run..... [ 800

300 Tar Hollow Run.....l........ .0 800

Tarkill Run...........ooooooo 0. 1,600

Rock Hollow
](ock}r Branch Run.
Ross Run...

Rosser Run...
Sam Reed Run..
Sandbar Run...
Sanborn Run...

Sanders Run...... . ‘

Sand Si)ring Run.
Sandy Run..

Tate Run.......
Thompson Run......
Thompson Reed Run
Toppies Run.........
U“}) or Buck Run.
allaco Run.........
Walnut Hollow Run.
Wolder Swamp Run.
Wilson Run..........
Witchhazol Run
Wolf Run..... e
Woodland Run.
Woods Run ...
Yoasie Run.........
Coalport, Barrett Run
Boar IR
Kutruff Run
Noel Run........

Two 7.0
Coundersport, Baker Run
Bell Run.............
Bishop Creek....
Byam Hollow Run.
Card Creek...........
Chorr¥ S[l)rings Branch
Cobb ITollow Run....
Crystal Springs I’ond.
Darien Run
Dingman Run.
Dry Run......
Dwight Run...
Elk Lick Creek..
Elm Flat Run.
¥ishing Creek........
Fishing Creek, LEast
Branch.............
Fisk Hollow Run.
Heth R
Indian Run.
Judd Run...
T.anegar Cree
Lehman Run
Lent’s pond
Little Moores Ru
Lyman Run.....
atteson Run.
Mill Creek.....
Moores Run...
Neefe Run.......
Nelson Run.........
North Hollow Run..

n
Run........ .
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Details of distribution of fish and eggs, fiscal year 1916—Continued.
RAINBOW TROUT-~Continued.

N Flngorlings
Disposition. Fry and ¥ry and ’
p ongs. Disposition. efgs. d . duﬁs .
I’ennsylvan(a—Conw Pennsylvania—Contd.
Coude;sport, Pine Hamburg, Peerless 100
un....... vesemmeiioeieieeeinll 0 900||  Pond...c..ieeienn..
;imr; grl;gk H;x}llls IPI Hollow Run. 1 %
rch Run............
Prouty Creek, East Black Stump Run.... ’ 500
Camp Run........... 500
Gravel Lick Run..... 500
Horton Run. ......... 1,000
Jamison Run. . 1,000
Johnson Run......... 1,000
Mud Lick Branch.... 500
Sinnemahoning Creek, . Sinnemahoning Creek,
s B(;l}llth Branch......|[............ East Fork 1,600
Soath B Voot R g
Bouth Woods Branch.:............ Williams Run ’ 500
gtee};; Rué1.. SOt R Hunélngl({ion, Stone 600
unken Creek. .......f-ccceeeeenen 2] SN P
gn}meﬁy Hollow Run.|............ St%ne hCreek East 600
oles Run............l...oooo .. ranch. . ....o.ooifeemniiinaes
Trout Run........... IO 1,800 Hyner, Abes Fork Run.|............ 38,000
%ntlbglﬁi Ruin..ﬁ ................ ) 35(7)3 Irvolnln, Hockenberry 1,800
o Chopping Run.|............ ,800 1 Run.........o...... )
Cresco, Bush ?11 FEOK.  [eeeeanannnnn 3,000 Jamison City, Big Run. 400
Laurel Run...........|..coooooaae. 1, 500 Blackberry Run...... 400
Btony CreeK..........|ccceveeenn.. 1, 500 Grassy Hollow Branch 400
Cresson, Conemaugh Gwin Branch... 400
Creek, North Ted Run. . 400
Bra]r;ch....é...}.{ ................ 2,% Johnstown Alwine R 1 %
Curry, Beaver Creek....[............ X .
Denver, Hill Rung...... 1,500 ’100
Dudley, Trough Creek.. 2,400 1,600
Easton, Durham Creek. 300 !
Martins Creek. ....... 200 100
Ebenshurg, Connory |
RUD, .- ceeeenennnes 1,800 100
Noles Run............ 900 1,000
Everett, Brush Creek.. 4,000 100
Burke Spring Run.... 1,000 100
Cave Creek. ........ 3,000 100
Culvert Run.......... 1,000 Card Machine Itun.. 100
Deer Lick Run....... 1,000 Clear Run........... 100
Elbow Run....... 2,000 Clear Shade Run.. 1,600
Juniata River Rays Coxes Creek. ... 100
town Branch...l...|. ...l 4,000 Cub Run.... 100
Oregon Run.......... . 1, 500 Dalton Run... 1,100
Roaring Run......... . 2,400 Deeters Creek. 100
Tarkill Run........ . 1,000 Drakes Run... 100
en Bridge Run.. . s gart Run.... ’
Fa’ll‘rﬂeld Marshall Run. . 1,600 gilshlln Run.. }gg
0mS Creek. . .ooemmrnioeeeennnnnns 2,400 ade Run......
Fishing Croek, Fishing ’ Henaaries Creek . 2,100
Hills Creek 100
............... 4,000 ills Creek. .....
FliwntonhDutch Run.. 1,800 glnckstﬁn Run.. i%
fre Rock Run...... 1,200 oozer Kun.....
Flowing Spring, Canoe ' Johns Mills Run. 200
00k 600 Jones Run....... 100
Kellers Run..... 100
1,000 Laurel Run (A).. 1,600
3,000 Laurel Run (B). 100
1,000 Laurel Run (C).. 100
1,000 Laurel Hill Run. 100
3,000 Little Pine Run... 100
MillCreek..cccceevee- 100
1,000 : Millers Run.......... 100
N le;ﬂ'jo Gll%dc Run..... {88
2,000 Plcking Run.........
G(mnlster, Piney Creek. ’ 600 Piney Run é . 100
Gap, Livingstone Run.. 4,000 Piney Run (B)....... 100
QGarden, Val laf' Creek... 6,000 Rachel Run.......... 100
Gillentown, B Red Run............. 100
e teatuiadl NI 600 | Roarlng Run......... 100
Heckland Run.......[............ 300 ! 8alt Lick Run........ 1,100
Glen Mawr, Muncey i Shaffer Run.......... 100
2,500 ! Shannon Run.......d .. ieepeene 100
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Details of distribution of fish and eggs, fiscal year 1916—Continued.
RAINBOW TROUT—Continued.

Fingerlings, s Fingerll
Disposition. F;y nsnd yearlings, | Disposition. I;y t;nd yoarlinm§s'
8ES. and adults. €ES. and ad
]’ennS{w vanis—Contd. Pennsylvania—Contd.
Jum nCﬂ,y, Solomons Phil 1psburg, Ardells
1,000  Run... ... 1,200
1,000 Benners Run. oo 1,200
1,000 Black Bear Run......l........ .00 1,200

1,00 Black Moshannon
1,000 3 1) 2,400
1, (1)(0)8 ?illlfoni{n Run.......J........oo 1,200
lover Run. ..o e 1,200
Klnf: of Erussm, Valley 6.000 II\?{orge RunR. ............... 1,800
R (1)) S P , oravisn Run.......0............ 1,800
Kinzers, Bethania Creek|............ 4,000 Morgan Run.........j...ooiana.s. 1:200
Lun(]:nster Little Marsh 2 000 };inc;\l}{un S 1,200
............................ )y ock Run..... 1,200
Leesport, DeTurk's 200 g{xtgfll{o Run...ooeiifoeaeenannnn. 1,200
........................... a un. ... 1,200

Lemlz)nt Spring Creek..[............ 7,000 Smays Run..........|o....ocooouee 1:200

ch'lstown Lingle Run ..ot 35 Bprnuce Run.,........|......oo... 1,200
I\fw Lanﬁaster Val- 250 ? rli’l; lﬂm- O },%

ey Creek ..o foiaaiaaaass 35 Tom £17) U R

Ll'l‘rt(’luyslllergulley (I‘lreek ............ 1 % 1”ho§;\lil)l<\I ille, Powder 1'200
oyde. eaver Run..|............l  LROO|t  MillRun...........|.....ooool
(‘,ogoentlgu h " River, 2’ 100 Picture Rocks Groggs ,000

u (3 S P , 4001 Run...............

1 kens, PowellsCrerk..|....oco..nn 20, 000 Laurel Run.... 600
ackeysville, Brookside Muncey Creek........ 600
Fi“hl it é,% leé?b“i{ok Valley 3.000

shingCreek........ceeeeeeeodl 0 25001 Creek...... T P

Mahni.goy City, Lake- . '200 I’oe(lmo Lgke'k Toby- : ’

side Lake......o.oofieeneeennns wonna Croek.......l............ 300

Mti*nd\;lllg Gravel Ltun ............ i 25 3 P 'I;&n(-klmnlx;on Crdook. S 200

ittle Sugar Creek. ...\ ....oooonn 2 ortage caverdam

Meyorsdule, Big Pinc ’ L ST 1,000

............................ 600 Codar Creek...... 1,000
Blg Sprlng Run...... ecoooiiaes 600 Pottsville, Distor Creek.|............ 400
Bittner Run..........|....c...one 300 Prompton Prompton
Brush Creek..........0o.coveeeens 600 (6717 A PO PN 400
Durst Run..........0eeeeeeeeene. 300 Punxsutawney, Little
Elk L{]cl;t Crésk Ll oo %ndy Crook,branch Lo
augherty Creek.....|...........of 60001 ol .. .o ..ol
Glade Run..........00 0000 . 300 Rnlston Basid Croek.. |2, 120000 '300
llfenldall;’lll{uinz ..................... 388 ?{mirsnllun ................. g%
ittle Pine Run......[.......cceee K ock Runl......oooifernnnninnnas
Miller Run.......o..|ecvennenanes 300 Winslow CreeK.......lcceeevnannnn 300
Savage Run.........feeeeneerenns 300 Reudip , Mengel’spond.|............ 200
Sechler Run..........|.cocevninnes 300 Reese, Cave Run.......J..cceeeennn. 1,000
Snoot Run...........f..ccecnieneen 300 Ringtown Girard Pond.|............ 2,500
a\lb Mlll Run ................... . 2% Rougngfpr'ng: Beaver| 000
are Run............locceeieeneee ; (Y1) Meeeeeninen
Mill Crcek Baddlers 3,000 Rocléwo?{d Laurel 11111 2600
%’4{”{,{:"’2 I«;;i}llltn;&r:(o}: PSRRI Lo Rossiter, s’liééi't'f;}iﬁigﬁ' PRSI 2,000
C N P R y CIrSiorC unpowdo!

. Morrisdale, Enigh Run.|............ 2,000 oymm _______ po . r ____________ 3,000
LittleRun. ...l 2,000 Johnson Run.........[....ooo.... 3,000
%2:?1‘1,]?{?1 glun .................... 2% 0088 ‘]I:addys(‘nurllc ,,,,,,,,,,, g, %;

----------------------- g igeon Creek..... y

Mount gnit;{n, Black 2 000 Royul 1S{prings Run.. [............ %,%

ogCroek.......... | coeeinenn ’ Ston un.......... oo 3,
Boohers Gap Run....|............ 2,000 Sand I’}:’ltch S;)ring Run{............ 1, 500
Carter Run...........[c.cceeeeenen 4,000 Sandy Lake, Plum Lake|............ 250
Lower Licking Creek.|............ 3,000 Shrewsbury, Deer Croek |............ 8,000
Munster,Winterset Run|............ 300 Slnto I{un Little Slate
Narv on, an.le Cones-| | M RUN.......ie e 9,000
tfg 137 SN IR 2,000 | Smithﬂold Vietor Run.|............ 300

NShh' Run.._......|...ccooeeent 2,000 || Spring City, Rock Run|.. 22100000 400
oW (‘enberville, Valley I Stillwater,  Tishin g

N i;?ﬁk “Meaaaw | PRRPPPPIN 6,000 Creok..ooeeeennenor]oennnennnnns

Norristown eadqw 1
Brook Lok, Q v 100 Sunburﬁ, Shipman’s | 20

Oil City, Hemlock Run. 1,250 || o 2Tttt rees

0P0r$u lﬁtlas tu i.l'l' 1,250 ’I‘ry((m\'ille, Muddy 1 260
3ceola al Run. 6,000 || | CreeK............oifeeeiiiiee. 3

Pudgy }v{{ounwln ,Penns 0 U ni(l){nillo, Bonners 2,000

Paoli Road,” " Valiey | 2,000

Croek..coveeerennacdoeniiiis 3,000 Waterville, Otter Run..l... .o ees 800
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Details of distribution of fish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

s Fingerlings rv
Fry and 4 iti Fry and
Disposition. cges. n};]tam;}l&rlll;ﬁ; Disposition. engs.
P’ennsylvania—Contd. South Dakota—Contd.
Watsontown,  White Rapid City, Cotton-
Deer Creok.........Jccoooinanan. 400 W Lake.........
Waynesboro, Kaulmans Lockhart I’ond.
........................... 400 Murphy Pond........
West; Lhosler, Radley . Rapid Creek, tribu-
.......................... 2,000 tarfesof.............
West Hickory, Berlin Rounds Pond. .
ranch.... ... ]oveiiiiea.t 1,200 Schamber Pond. . -
Bohs [3157:) S s 1, 600 Scott Pond........... :
])arlinﬁ Branch................... 1,200 Spearfish Authier’s '
East Hickory Creek...i............ 1,800 pond.............. il
FrogRun...........|............ 80C Choodies Gulch Creek .-
Hazelton Run........|............ 800 Franklin Croek...... ...
Hickor, Creek ........ 1,800 Higgins Gulch Creek. .
Piney Run..... ...l ... ..... 1,050 Hitzell’s pond. ... .
Vthrton Balley Run..l . .......... 300 Lindley ranch . .
Willmms ur Yellow Spring Creek ... ......j............
................... 300 Sturgms Bear DButte
Wnllmmsport Big DBear CreeK..ovnnnneni]oniiiniia..
.......................... 300 W}utewood Peterson
Windber, Beaver Run. 2,000 Pond...........
Biscuit Run....... 2,000 Smith Pond..
Bobs Creek 2,000 || Tennesseo:
Butler Run 2,000 Apison, Miller’s pond...
Cane Run.. 2,000 Bristol, Susong Creok.
Little Paint Creek....[............ 2,000 Doe, Doe Creek.......... .00 00000
Otter Run....... 2,000 Duc to“ n, Tumbling '
Roaring Fork Ru 2,000 S T,
Sandy Run...... 2,000 Flkmont Littlo River.. _...........
Shingle Run.........[... ... ..., 2,000 Little ' Riv er, KEast |
Wnilt.s\ jlle, Crystal Prong.....cooooo ...
......... 400 Pigeon River.....

South (,arol ina:

Creston, Lake View.....

LimPrurlril, Sunnyside

Pickens, Cedar Creek
Little' Laurel Creock.
Mauldin’s pond...
Thompson River.
Whitewater River..

Rivor Falls, Devils Fork

C eek

South Dakota:
Bellel’ourche ,Sundquist

Custor, Doll’s pond.
Frcnch Creo .........

Cree)
Flmore, Wildcat Creek .
Englewood, Whitewood
Creek
Fruftdale,Stearn’spond .
Hermosa, Battle Creek. .
Hin Cit} Horse Creek. .
Nowton Fork Creek. .
Slate Creek ...........
8pring Creek and
branches. ..........0............
Sunday Gulch Creek. .
HotC Sp}zings, Beuvor

Jordnn Rosodnlol,n)\o
Murtm, Lake Creek..... .
Meckling, Wold’s pond. i

: 3

838388 8

TT b N LSt

(A
(&)
&

[~Y=]

Erwin, Higgins Creek
North Indian Creek...|.
Toney Run........... | ............
Forks, Little River, i
Middle I’rong

B TOOK - vennenrnnnnns
Johnson City, Green-
brier Creek......... e
Rockland S8pring
Pond !
Sinking Creek........ veeeeaneeas
Knoxville,Little Digeon
Rlverf West Prong..:.....

Mount Pleasant, Cecil
Lako

Oakdale
(‘rwi\

Sevierville, Pigeon

River and branches.
Sparta, Officer’s pond..
Sunshme Abrams Creck
Tallu‘;soe Cheowes

Creok.......oc.oennn
Unicoi, B]rch Log Creek

{ndian Creck
w elmoro, Harrison

Dry Fork
Croek Ponds........
Milford, Meadow
S rlngs Pond....... :
Salt Pnke City, Kesler':
Pond

U'é)h :
ooperton,
R rook P

T arm
Vermont
E: l[,owatier, I\iggerheud

Fingerlings,
yearlings,
and adults.

10,000

ey
oty

g8 BEEE 88 a8

& b
-
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Details of distribution of fish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT—Continued.

o Fingerlings,
Disposition. I o z;nud yearlings, | Disposition.
8Es- and adults. ||
Vermont—Continued. Washington—Continued.
Randolph, White River, Na Lu v ine, Onalaskn
Middle Branch .. ... [veeeeeennns 6,000 e
Saint Johnsbury, Sleep- I\orthport Deep Creck.
ers River........... 10,000 |...ooeeennes Deep Creek Lake.. ...
Waterbury. Meeting Nigger Creek...
House Brook.......|.....c...... 5,000 Onion Creek.
’I‘hatcher BrooK...cow veeeeenuennn 5,000 Pepon Lake..... .
Virgin Republic, Fairy Luke.
%)ingdon, Big Spring ' Sprague, f.eke Colville. .
___________________________ 1,000 Vancouver, Little
Appomatm\ Appomat- ‘ Washougal River...
tox River gouth Lewis River, Last
Branch............. 5,000 FOrK..eree s
Arrington, Cody Creek.. 300 Washougal River..... e
Buc]mmm, Beaverdam Wilbur, Lake McGinnis
................ 3 West V 1rL,In
B\llcsby, Brushy Creek 12,600 Albru,ht Dougherty
Cascade, Cascade Creok . |. 3 (631 S,
Cntawbu, Catawba Mudd Creek...... .
Creek, North Beard, Locust Creek....;....
Branch.... 3,000 lsismnrk Difficult Creck
Covington, Blu Burdette Creek,
Run....... 300 Meadow River..
Falling S p Jenningston, Laur e_l
ranch... 300 Fork Creek.........
Roaring Run. 150 Martinshurg, Baker
Eggleston, 8in mke.. ...
CreeK.....ooonooone 600 Midvale, Long Run..
I‘lkton Naked Cleck Mullens, ’Mullens ’ond .
and tributaries......|............ 1,250 Petersburg,  otomac
Tuber Barrett Pond....i.. .. ...... ! 200 River, South
Bear BranCh..oeveeo foeeeananrns 2,000 | Branch.............
Green Cove, White Top : Renick, Droop Pond..
(V127 SO I R 70,000 {l ll()\\]esburp,, Wolf
Hollins, Carvens CrecK....oveeeoennn
[0 L S F 10,000 Swect Springs, Sweel
Horse Pen Branch....[............ 10,000 Springs Creek. ...
Hot Sprmgs, Cowardin Ten Mile, Snvdur spund
) 23 1 DA 300 ‘Terra Alm Jlrowning’s
Hunters Snake Den pond......oi.iinns
Creek............... 10,000 f............ : Joes Run, tributaryof |
Lim¢ton, Gooney i Whito Ogk Run......
(63007 S 600 | Wisconsin:
Luray, Lhrismnn Hol- Antigo, Keonnedy Creek.
low Creck........... 500 ?1 inyg Creek..........
TIudson Creek 1,000 ompson Lako......
Yagar Pond..........l.cceeeeennns 500 Arcadia, Beaver Creok..
Mag§ Johns_ Creek, Llk Crock, North
fountain Branch .. 300 Branch.............
Mechums River, Moor- Elk Llcek South
man River..... 5,000 Branch.............
Monterey, South Strait’ Glencoe Croek, North
Creok............... 5,200 Branch.............
Pembroke, L.ittle Glencoe Creek, West
Stony Creek........|.coeeenennnn 600 Branch.............
Tenn Lalrd, Mill Creek.]............ 4,000 Trish Valloy Creek....
RprIemvad BigStony 1.owis Valley Croek. .
........................... 450 \orth(,rcek..........
Roanoke, Tinker Creck f............ 2,000 ‘Famarack Creck.
Ruru.l Retreat, Cripple Ashland, Fish Creek
.......................... , 500 Onion River......
Shennndon.h, Naked Sioux River......
CreOK. ccovecencaernsloreonnannnns 1,000 Siskowit River...
Washington: Athens, Black Creek....|..
Aberdeen, Delazine Augusta, Browns Croek.|. .
CreeK.....coo.oeuuns 2,000 Coon Gut Creek.......
East Hoquiam River 2,000 Thompson Croek .....
Johns River. 3,000 Barneveld, Bruners
Little North River 3,500 Creek.........o..o..
Stovens L 1,000 Mncks Trout Creek .
W ishkah ldv':r ....... 3,500 Mickelson Creek..
Chewolah, Moyer Creok....
pon d-' ------ 2,000 Park River...
Colville Enpp ............ Trainer Creek.....
Everett (applicant).....| * 100 1,014 18 PR | West Blue Mounds
Naches, Johncox’s pond ............ 3,000 Creek.ouererneannnen

Fingorlings,
yearlings,
and adults.

b

10,000
400

3,000
000

I
&
S

[
Pt at ety

§ ggg888 888

~N
-

a Eggs aro indicated by un asterisk, thus (¥); all others are fry,
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Details of distribution of fish and eggs, fiscal year 1916—Continued.

RAINBOW TROUT~—Continued.

Fingerllnga | Fingerlings,
Fry and 4 Fryand ’
Disposition. earlings Disposition. yearlin, S,
°BES. | add adults. po ©88S.  |and adults
Wisconsin—Continued. Wisconsin—Continued.
Black River Falls Mosinee, FYour Mile
8quaw Creok Pond.|............ 470 CrOBK. oevevenrnenenslonnnns 700
Blue Mounds, Boley TT0Z CreekK..eunnneneeiieeieeanas .- 700
Creek............... 1,000 Oconomowoc, Battle
Dolontry Creek...... 1,000 (60 SR IS . 2,000
McKinley Creek 1,000 Robinson Creek. .....|cceeeeiannn. 2,000
Rusti Croek..... 1,000 Waterville Creek. ....[..cceeauas . 2,000
Topper Creek......... 1,000 Ontonagon, Union
Cable, Namakagon River.......ccecune 2,000
ver 2, 000 Otis, Berry Creek....... 2,000
Dinfleld Creek 2,000
500 Garrison Creek 2,000
500 1lays Creek. 2,000
500 Knrm (‘reek 2,000
2,000
2,000 Park l- nlls, IIorseshoe
1,000 Creek......coeenenn. 2,000
ousman Scuppernong Scott Creek........... 2,000
TS U SRR 1,000 | Parrish Plno Creek..... 500
Eau Claire, Blg Rock i Prairfe River......... 1,000
........................... 1,000[ Silver Creek.......... 500
Coon Creok ..... 1,000 Phelps Alvoy River... 700
Little Rock Creek. . 1,000 Iay ‘Meadows Creek. . 700
Michel Creek. cee 1,000 Pound, North Beaver
West Creek....vueeesofoneeneannnn. 1 000 CrEoK.. . ae'ennensiloeeanns ceven 350
Elmwood Blz, Missouri South Beaver Creek...|....... 350
L83 4 < 700 Rhinelander, Goodegast
QGalena, Hinz Creek.....[............ 2,000 CreoK....ooovveveee]oneianannaan 1,000
Glen Flora, Main Creek, Hardells Creek. . ..... i 1,000
NOTtH FOrK. o vvno|eernennnnn. 700 Jenne Weber Creek... . 1,000
Hawkins, Burgess Creek|............ 2,000 Lake Creek........... . 1,000
McDermitt Creek. ... | ...oomonons 2, 000 Noisy Creek.......... . 1, 000
C 2,000 Pino Creek. .......... . 1,000
2, 000 Prairie River. . 1,400
2,000 Skunk CroeK. «ovveee]veeeeecaene 1,000
Rice I.ake, Big Bear
2,000 Crook.......uoennn.s. 1,000
IIudson, Greenee( reek. 350 Cobb Creek........... 1,000
Jefferson Creok....... 700 Ilickey Creek......... 1,000
illow Rlver, tribu- Menominee River.. .. 2,000
......................... 350 Reod Codar River..... 2,000
Hurleg Flﬂeld Croek. .| ceceueenn.. 1,000 Yellow River......... 1,000
0 G mgn River.|............ 2,000 Richland Center, Ash
Younger Crebk. ......|.. e 1,000 CrOoK. e oeeenredlennnnnnn 2,000
La Cross, Adams Valloy Big Willow Creek....[............ 2,000
Crook......ooun.... eereneeans 2,000 Big Willow Creek,
Beaver Creek.........|.. eeeeenens 2,000 Mickle Branch. ....}............ 1,000
Bostwick Valley Creek|............ 2,000 Byrds Creok.... 2,000
Duten Creek. . eveeeeleeneeennn... 3,000 Sawyer Creek. . ......J..oooon cone- 2,000
Flemings Creek..e....[oeeeennn.... 2,000 Sauk Clty, Denzer
Halfway Creek. . ...o.feeeeeeen.n.. 3,600 Creok......... 1,000
Lewls Valley Crook...|-....... ... 2,000 'll'onoy Crook...eeenndeeenns 2,000
Mormon Cooley Creok |-eeeecenenn- 4,400 Iloney Croek, tribu-
8and CreeK.......ceoulervesennnnn 2,000 tary ofce.oeieeeennnsfonnnnes 3,000
Ba.nd Lake Cooley Otter Creek..... 2,000
2,000 Sugar Grove Creek. . 1,000
2,000 White Mound Creek. . 1,000
Saxon, Potatoe River... 3,000
3,000 Shv%o ughn Creek 3,000
oboygan,
500 ¥Farm Creek.......... 500
500 parta, Bnlley Croek. . 1,000
500 Beaver Creek. .. 1,000
230 B reok..... 1,000
230 Brackett Creek. .. 1,000
20 Clear Creek. .... 1,000
230 La Crosse River 5,600
230 La Crosse  River,
North Fork........ ceveenersnen 3,600
230 La Crosse  River,
230 South Fork........ 1, 800
230 Little Silon Creek. 1,000
230 Prescott Creek... 1,000
Onkwood Pond....... . 230 Rockwell Creek. 1,000
Visno Creek.......... . 230 Bargent Creek. . . 1,000
Millston, Glenns Creek. . .. 1,000 Schlytter Creek.. 1,000
Wymine CreeK......oleceeeeennnnn 2,000 Shattuck Creek. ..eee.'een..... 1,000
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Details of distribution of fish and eggs, fiscal year 1916—Continued.
RAINBOW TROUT—Continucd.
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Fingerlings, 4 |Fingerlings,
Disposition. Fryand | gernings, Disposition. Fryand [“coorlings,
€ges. | and adults. ©8gs-% |gnd adults.
‘Wisconsin—Continued. Wisconsin—Continued.

Sparta, 8ias Creek 1,000 ‘Wausau, Big TrapCreek|............ 1,000
Silon Creek.......... 2,000 Plover River.........0.cooooieeen 1,000
8iiver Creek. ........ 1,600 Wautoma, Alder Creek .f............ 500
Smith Creek......... 1,000 Birch Creek...ooeaeec]-ceeereennns 1,000
Soper Creek......... 1,800 ;| Weirgor, Weirgor River|....c.oennen 2,000
Bparta Creek........ 1,000 || Wheeler, Iig Beaver
Swamp Creek....... 1,000 | Cree! 700
Walworth Creek 1,000 Moe C. 350
West Creek........... 1,000 {| Wilton, Cook Greek. 2,000

Tomahawk, Moores 2,000

CreekK...oceveuennn. 2,000 || Wyoming:
Boarskin Creek...... . 2,000 Aladdin, Pearson’spond|............ 500
Champine Creok. .....| ... . ... 1,000 || Boulah,Williams’s pond|............ 800
Little Somo River....|............ 2,000 Wilson Pond.........0..cccoieeen 500
Noisy Creek..........|.ooooiiiiis 2,000 Dubois, Lava Creek. .. f.ceceeeeenn. 1,000
Spirft River..........}......... .. 2,000 SheridanCreek.......[....ccenteen 2,000
8pirit River, North Warm Spring Creek. .|............ 3,000
Braneh....cocceccee]ecncannnnn 2,000 Encampment, Encamp-|
ggrlng [0 7:) : SN PO 2,000 ment River.........l.......cooee 400
Ut CreBK.coveneeve]eeincennnnns 1,000 Evanston, Bear River..|............ 22, 500
Trempealesu, Fox I.ander, Beaver Creek..j............ 2,000
CroBK . voeecocaccecec]|eesscansonns 3,000 | Nipper Lake..... [ 1,000
Holcomb Cooley Creek|............ 3,000 1’(;5)0 Agle  River,
100 CreoK. coeeeeiear]onrirarannns 3,000 orth ForK..oeooolevenneannnns 2,000
reek.. .. . oeoeeiians 3,000 T.usk, Rawhide Creek..|............ 1,500
Upson, Erickson Creek.f............ 1,000 Sheridan, Owl Creek, !
otatoe River, North | upper forksof. ..... *106,000 [..coovnnnnnn
Branch....coeceeeeeoeecmnnnnns 3,000 |! Story, State fish com-

‘Warrens, First Creek...|............ 3,000 :! mission............ *100,000 |occcnnenennn

Waukesha,  Wrights - Tortugal: J.isbon, Govern-

Croek, tributaryof..|............ 1, ment of Portugal... #*50,000 {.....0annnn .

Wal;p;kca, Chain  of 5.000 . 203500 |

Ao L CTT LI TEReL] CEERIRLLLLE 5,000 Total s ) 500 1} 2,831,747

Wausau, Big Band v EERITemeeeneneenes 1\*1,489,000 f © 7%

Crodk e Tl 1,000 i

o Eggs are indicated by an asterisk, thus (*); all others are fry.

ATLANTIC SALMON.

b Lost in transit, 25,140 fingerlings.

Disposition. Fry.
Maine: East Orland, Penobscot River, last Branch.....c..ooiiiinnnniiieiniceceervanceeees 1,709,815
LANDLOCKED SALMON.
) Fingerlings Fingerlings,
Fry and . &5 : Fry and . »
Disposition. yearlings Disposition. yeoarlin,
v oggs® | ghid udults. tsp oZEs. | gnd nduits.
Maine: Muino-—Continued.
Abbott Village, Sebec Farmington, Varnum
LaKe...oovsrcaenees 8,000 PONGeneesamrnneee|oencnnaennns 1,350
Bath, Wattuh Lake. Grand l.ake Stream,
Bingham, Rowe Pond. . 4000 |oeeiiiiines Dobsis Lako. ......- 14,168 15,000
Blanchard, Little Grand Lake........... 105,000 52,730
Bunker Pond........ 2,000 |eevnennennee Green Lake, Green Lake 15,000 |..euenates .
Bucksport,Toddy Pond, 8,000 |..coennunnnn Harrlnﬁton, Schoodic
Caribou,Sfateﬂ com- [N 5,000 |..... ceenne .
mission.............] *200,000 [............ Houlton, Drew Lakae.... 5000 [ooooeenennen
Dedham, Manns Brook.|............ 15,000 Jackman, Lake Wood.. ., 16,000 |..oouennnnnn
Dexter, Lake Wassoo- Kineo, Moose River..... 8,000 |..coeennnns .
keag...... ceseenaens 8,000 |...coannnnnn Moosehead Lake..... 8,000 |...coumenen .
Enfleld, Cold Stream Roach River..... .. ,000 (cvennnnnn .
AKe. .cooenneeaenne 6,000 |............ Nicolin, Nicolin Lake... 10,000 |.....enene .
Farmington, Clear " North Windham, State
Water Lake......... 11,000 1,350 || fish commissfon..... *100,000 |....ocvee- .

a Eggs ure indicated by an asterisk, thus (*); all others are fry.
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Details of distribution of fish and eggs, fiscal year 1916—Continued.
LANDLOCKED 8ALMON—Continued.
Fingerlings Fingerlings
Fry and ’ Fry snd 4
Disposition. earlings Disposition. yearlings,
eggse | Jnd saulte. pos ©E8S.¢ and adults,
Maine—Continued. | New Jersey:
Onawa, Midday Pond. . 2,000 |............ Hacketstown, State
Otis, Green Lake....... 25,000 11,540 fish commission..... *10,000 f...oooeann.
Patten, Lower B8hin New York:
Pond............... 8,000 |............ Ardeun, Forest Lake.. ... *10,000 [..cennnnnnnt
Princeton, Farrow Lake. 5,000 |.....coennnn Lake = George, Lake
Rockland, Chickawakee [1:1] - PR F 600
Lake...... cacaeeeann 4,000 |............ Long Lake West, Doc-
Seal  Harbor, Jordan tors Pond........... *5,000 |..oeeeeoaant
ond.....co.oonioon 5,000 }............ East Charloy Pond.... 1,000 [.ooeeenennen
South Paris, Abbott Little Otter Pond..... 1,000 {....ooeennnn
Pond.....cooonnnnn 4,000 {............ Lily Pad Pond........ 1,000 [.oooeenennns
Hall Pond............ 4,000 {....oeinnn.. OtterPond........... *5,000 |..onenennnn
Virginia Lake. .......|eceeeeenn . 16 New York, Aquarium. . *1,000 |..ceeeiennnn
Waterville, Britton Port Jervis, Bauer Lake 1,000 1. .ocoeennnnn
Lake........c.coc... 6,000 {............ BigPond............. 1,000 [ooeceunnnnn
Wescott, Little Ossipee Choonzie Lake.......-[.c..caein .t 400
Lake..... bereeaanae 8,000 [............ Raqlléetto Lake, Lake
West Paris, Concord 1) T #5,000 [oceennennns
Pond....cooieennns 4,000 |.....ooonnnn Syracuse, Skaneateles
Massachusetts: L A 2,000 |...cocnennne
Falmouth, Fresh Pond. 3,000 |............ Thurman, State fish
Jenkins Pond......... 3,000 |............ commission......... #25,000 [..occeeenees
Mares Pond........... 8,000 [....onnnnnnn North Carolina; Lake Tox-
Still River, Brookfield away, Fairfleld Lake 4,800 |.ceeeneennen
B 770 T 1,000 || Vermant:
Hell Pond............|.cccceeeean 1,000 Greensboro, Caspian
West Barnstable, Micha V' YU . 701
J8KB. ..o eiceacecaenforennieannas 1,000 Hardwick,NicholsPond|............ 390
Michigan: 8ault 8te. Island Pond, Seymore
arie, State fish CLake....o....ocooe]oiniiiianns 700
commission......... *25,000 [.....oooennn Middlebury, Lake Dun-
Minnesota: St. Paul, State TOO0TO. .. eeeeaegeroacefoaaoeaaaannn 800
fish commission.... %25,000 |............ Norton Mills, Little
New Hampghire: Averill Lake........]....ccveneee 700
Bartlett, Sawyer Pond.. 3,000 [............ Big Averill Lake..... 700
Bristol, Newfound Lake 6,000 ...l Orleans, Long Pond 800
Canaan, Tewksbury Roxbury, State fish
ond.....cooooinnn 3,000 f.....iiia... commission......... %50,000 |- .oceenenenn
%q,eba.nonNCr stnkl;ake. 3.&(;(()) ............ -
ashua, Nashua River.. 4,000 f.....ooeoaln 0 357,968
Potter f’lnco, Pleasant ’ Totald..oooevnnnnn *-186;000 } 105,777
O.evnrenenenens 2,000 | .aeuiennns
‘Warren, State fish com-
missfon............. *25,000 {....iinnnnn.

o Eggs indicated by an asterisk, thus (*); all others are {ry.

SCOTCH SEA TROUT.

b Lost in transit, 10,000 fry.

Maine: East Orland, Alamoosook Lake

Adults,

509
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Details of distribution of fish and eggs, fiscal year 1916—Continued.

BLACKSPOTTED TROUT.

37

|

Finger-

Finger- : . Fry and
Dispesition. lings. Disposition. 6ggs.0 lings.
Oolorado: Colorado—Continued.
Alamosa, Miners Creek . 10,000 Idaho Springs, Fall
Rio Grande River.... 14,000 River.......oocooeofeenananas . 10,000
Antero, Antero Reser- Take Edith_.........|..coeeaeeas 15,000
Volr..eeeeanneaennns 24,000 Insmont, South Platte
Aspen, Marcon Lake. .. 14, 000 VOF e e e e manasarenn 10,000
Itoaring ¥ork River, . Iv unhoe( Ivanhoo Creek. 4, 500
PPOr........ccoaen 30,000 LyleCreek........... .. 4, 500
Snow Mass Creek.. .. 14,000 Leadville,” Big Union
Biglow, Frying Pan Creekeeeeveeneannn. 10, 000
River, North Fork. 4,500 Empire Creek........ 10, 000
Breckeurldge, Crystal Frying Pan River... 9, 000
Lake..c.veaoveennn 14,000 Los P’inos, Webs Lake..|. 10, 000
Biyn Mawr, South Marblo, Boaver Ponds.. 10,000
Platte River........ 10,000 Carbonate Creek...... 10, 000
Buena Vlsta, Harvard Crystal River, head-
............... 14,000 WALEIS. covvncenreiforannncccnns 24,000
\'orth Cottonwood Moffat, California
............... 20,000 Gulch Creok........|.ccoeueennnn 10,000
South CoLton\\ood Saguache Park Lake.. . 4,000
........ 20, 000 Saguache River...... . 4,000
Buﬂnlo Buﬂalo 10,000 Sheep Creek ....... . 10, 000
Busk, Windsor Lake 40, 000 Nast, Chapman lake.. . 16, 000
Cardinal, Barker Lake. 48, 000 ¥ ryim: Pan River....|ececeeneeeens , 500
North ﬁoulderCreek YTryving Pan River,
headwators....... 20, 000 outh Fork.........leceeeeeenans 4, 500
Cobolla, East Elk Cree. 20, 000 Pagosa Springs, Dig
Cliff, Deer Creek... 20, 000 Navajo River.......|............ 20,000
Corona, Corona lake. . 10, 000 Little Navajo River..|............ 14,000
Creede, Rio Grando Ticdra River, East
River.............. .- o) o | QI 14,000
Delta, Bear Creok...... San Juan River, East
Iappy Hollow Creek. Fork.... 14, 000
Denver, State fish com- Turkey Creek. 14,000
mlssi ............. Weminucho
Dillon, Boulder Creek. . 14, 000 and tributaries. ... .. 52,000
Rock Creek........... 14, (00 Wiiliams Creck.. 20, 000
Upper Cataract Lake. 10, 000 Pando, Fagle Riv er. 380,000
Durango, Canyon Creek. 9, 500 Parshall Williams
Florida River........ 19,000 Creok, South Fork.. 14,000
Junction Creek. ...... 19, 000 Willlams Fork River. 20, 000
La Plata River....... 19, 000 Pine Grove, Pino Creok. 10,000
Lightner Creek....... 19, 000 Rollinsy: xllo, Middle
Mancos River, East Boulder Lako...... 24,000
and West Forks. ... 19, 000 Rosomnnt Last Beaver
Mill Creek . 9, 500 OOK .- e e eneannnes 14,000
Piedra Riv 19, 000 %dorlund Gould Creek. 14,000
Pine River.... 19, 000 Silverton. Moias Lake. . 22,000
Vallecito River 12, 600 South Mineral Creek.. 8,000
Fldom Boulder Creek.. 40, (410 @]nglcton, South Platte
Tistabrook Craig Creek. 20, 000 10, 000
Fnhgluy, f-’ennsylx rania Sno“
14,000 Cresk 14,000
Rich Creek. .. 10,000 §nlphnr Sp!
Sacramento Creek.. .. 14,000 ree . 10, 000
Tumbling Creek. .. ... 10, 000 Wlllow Cr 10,000
Florissnnt Bouth Platte Thomasville
.............. 20,000 brochts Lakes . 120,000
Foxton, South Platte ‘Walden, Kelley Lake. 7,500
.............. 10, 000 Lake Agnes.......... A
Fraser, Ranch Creek.... 10,000 {| Tdaho:
Granby, Fraser River. . 20,000 || * 1:naville,Coeurd’Alene
Grand River, North River North Fork..
Fork 20,000 Pine Croek. .o.n.v....
St. Joe River.........
4,000 Mountain Home, Fall
10, 000 CreoK..oceeeeecenn-s
4,000 1ime CreeK...........
10,000 Ruthdru};n, Chilco
%' 8(0)8 Salmon, Wakapa Lake. .
20 000 Wallace, Big Crock.....
’ | Placer Croek.... ...
50,000 |; Slate Creek...........
Qypsum, Sweotwater i Michigan: Detroit, State
LaKe.eeeeraereeonadeanaaais 50,000 1 fish commission... .

& Eggs are indicated by an asterisk, thus (*); all others are fry.
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Details of distribution of fish and eggs, fiscal year 1916—Continued.
BLACKSPOTTED TROUT—Continued.

Fry and Finger- ’ Fry and Finger-
Disposition. g0 linga, Disposition. efgn.c lings,
Montana: Montana—Continued.
Anaconda, California Glacfer Park, Altyn
Creek............... 2,000 |... Lake, 2,000 [..cooueenn. .
Cobb Creek........... 2,000 |. Gunsight Lake. . . 2,000 |.ceviriannas
Deep Creek........... 4,000 |. U por 8t.
Demgeey Croek....... 4,000 ... .. .. Yake............... 4,000 |............
Dutchman Creek.. ... 2,000 |.. Gold Creek‘ Gold Creek. 2,000 f...cooeane
Fish Trap Creek...... 4,000 |. Gregory, Casey Creek
Foster Creek.......... 4,000 1. d 2,000
La Marsh Creek...... 4,000 |. 2,000 |.
Lost Creek........... 4,000 L1k Creck, East Fork. 2,000
MillCreek............ 2,000 ° Huson, Nine Mile Creek. 4,000
Race Track Creek.... 2,000 : Iron Mounmm, Cedar
B8eymour Creek....... 2,000 Creek... 4,000 [.ooieiennn.n
Statefish commission.] *200,000 | Deep Creol 2,000 |.
Warm Sé)rlng Croek. . 2,000 | Dry Creok 4, 600
Willow Creek......... 2,000 Fish Creek 2,000 |.
Arlee, Jocko River. 2,000 . Flat Creek 2,000
Avon, Nevada Creek. . . 4,000 '............ Fourteen Mile Creek 4,000
Belton, Avalanche Johnston Croek 2,000
Lake..eo..ovueon... 2,000 Lost Gulch Creek, 2,000
Bowman Lake... 4,000 Oregon Gulch Cree 2,000
Lake McDonald., . 4,000 |. Juartz Creek .. 2,000
Logan Lake...... 2,000 hompson Creek 2,000
Mc ermott Lake. 2,000 Trout Cree 8,000
olds Lake....... 2,000 Josephine, Sixt
Bigt ber, Boulder reek........ 12,000
Creek, Upper....... 6,000 Leonia, P’ine Creek. 2,000
Boulder Creek West Libby, Cedar Creek 2,000
Branch............. 6,000 |............ Fisher River.. . 4,000
Deer Creek, Lower.. .. 6,000 !. Quartz Creek......... 2,000
DeerCreek nger . 12,500 |.. Lima, Big Sheep Creck. 8,000
urg ,Dog reek.. . 4,000 |. Lowxstown, Beaver
Uncl eorge Creek. .. 2,000 [............f . CreeK............... 6,000
Bozoman, Asbestos Liv Ingston Bloom Lake 4,500
Creek............... 5,000 |............ Cokedale Creek....... 4,500
South D Creek..... 5,000 [............ Elbow Creek......... 4,600
Butte (app cnnt)... . *200,000 |............ Ferry Creok.......... 4,500
hadbourn, Bangtail Misslon Creek......... 6, 000
Creek............... 8,000 [............ Strickland Creok...... 4,500
Clyde Park, Brackett wmr Mission Creek. . 4,500
Creek.......couu.... 10,000 |............ est Boulder River.. 4,500
Canyon Creek. 8,000 Yellowstone River.... 6,000
ColeCreek....... 8,000 Yollowstone River,
10,000 Lower.............. 6,000 |.
10,000 |. Yellowstono River,
14,000 PPOr..ccan . a.... 6,000
Lodge Grass, Lodge
rass Creck.........[............
9,000 |............ Boap Creek...........|............
Logan, Rea Creek...... 4,000
4,000 [............ . Lombard Sixteen Mile
Daileys Dnileys Creek.. 8,000 |............ Creek.........yon...
]: ge, Cotton- Mnnhntt,un, Bull Creck .
w Creek......... 2,000 f............ Camp Creek..........
Nevill’'spond......... 2,000 [.... Spring Creek.........
Dell,Cabin Creek....... 8,000 |. Martinsdaole, Mill Creek.
Dlxon, Jocko Creek..... 2,000 Mussellshell  River,
Elliston Telegraph North Fork.........
Creek....oouvrnn... 2,000 {............ Mussellshell ~ River,
Emigrant, 8imon Creek. 10,000 |............ South Fork.........
Forest Grove, Flatwil- ‘Whitetail Creek......
low reeic North Maudlow, Sixteen Mile
Fork............... 2,000 ............ Creok.....coooonn-en
Flatwﬂlow Creek, Miner, Mill  Creok,
Bouth Fork......... 2,000 North Fork.........
McCartney Creck. 2,000 Rock Creek, Up, .
Porter Créck 2,000 Mjssoula, Bifter oot
Garrison, Rock Cree 2,000 RIver............... 4,000 {............
illow Creek. 2,000 Carlton Lake......... 2,000 feeueuennnnn.
Geyser Arrow Creek. . 2,000 Lo Lo Creek. . ceen 4,000 |eeeuennnnnns
McC H: Creok . . 2,000 Miller Creek . . 2,000 ...,
Qilman, E Creek...... 2,000 O’Brien Creek. . 2,000 [ceeeeennnnn.
Ford Croek ........... 2,000 Rattlosnake Creok. . .. 4,000 [eeneeeennnn.
Smith Creek.......... 2,000 |. Rodgers Creek........ 2,000 |.eeieenao..
Willow Creek......... 2,000 Porma, Lee’s lake 2,000 |..... eraees

o Eggs aro indicated by an asterisk, thus (*); all others are fry.
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Petails of distribution of fish and eggs, fiscal year 1916—Continued.
BLACKSPOTTED TROUT—Continued.

Fry and Finger- Fry and Tinger-
Disposition. | " ¥ <% linss. Disposition. opEn. lings,
Montana—Continuod. New York:
Pony, Mason Lake..... 2,000 [....ooooeannn Nuv York City, Aquu-
lfv cok........ D 28,11, 1 O | T ¥ 155 « | SO #*25,000 f....oooo.oLs
ﬁ Creok South OroLon'
.............. 10,000 Joovnenennnns Bonneville, Stato fish
Stmwborr Crook..... 12,600 |.oveenannnn commission......... *200,000 [............

Ravalll, Jocko Creek.... 2,000 ............ Rogue River, Butte

Red Lod 0, Lake Scott. 6,000 [...coininann (175) ' SRR PR 5,188
Rock Creek.......... 7,800 [oeneinnn.n. Roguo River, North
Rocky Fork Creek. .. 9,000 [............ ) 2007 o Y P 15,750

Rlniunﬁ Sheop Creek.. 4,000 |............ South Dakota:

arrison Bol]efourche, Smiley’s
............... 2,000 ..ooeeeninn 1,500
Saltoso, St Regis River. 2,000 ..., Bome 1’eum S pond. . 3,000
8ldney, Socond Hay Beulah, S8and Creek. . .. 15,000
Creek......cooonen.. 4,000 ..ol Dark Canyon. Lock-

Springdale, Duck Creok. 4,500 [............ hart’s pond......... 5,000
Mendenhiall Creek. . ... 4,500 |..oeeinan... Fairburn, French Creek .. 3,750
Yellowstone River.. 7,500 |oeeenoain. Hill City, Spring Creek. . 30,000

Btevensville, Bass Creek 6,000 |.cvecennnnn Hot Springs, Beaver
South Burnt Fork (6 2 S F O 1,500

CrooK......cooceeeen 4,000 [............ Imlay, Morso Lake......0............ 3,000

Sweet Grass, Price Lako 2,000 {..coocenea.. Iron  Creek, Spearfish

Toston, Dry 'Croek....... 6,000 [.cconvnnnn.s CroeK. .oveeeoreneeaeweea i, 47,000

Townsend,  Boulder Merritt, Riley’spond.. {............ 5,000

Croek 8,000 |..........nn Mystie, Little Rapid
8,000 {......oonnnn CrooK. .. .oeeeenanes|oeeannneeans 12,500
8,000 |..ooonnnnnnn Nemo, Jim Creek.......|............ 10,000
2,000 |-eeeennnanns Sout,hk Box Elder
TS SRR 10,000
8,000 }..oonnninnns So(l‘lthk State Barn
............... 4,000
Creek. 10,000 |...ooeenens Pactola, Antlers Lake.. . 2,500

Valfer, Duﬁuyer CTOO‘\-- 4,000 [..oiinann. Shorman’s pond...... 10,000
Len NI 2,000 f...oonnnnns Rapid City, Box Elder
8heep Crook.......... 4,000 [ oveiennns CrooK. ...vmreeeenrns|ormeeennnnns 9,000

‘Whitehall, Cottonwood Box Llder Creek,

Creek.............. 4,000 f...ooeenns . LOWEE. . ovoeneannn]oneennennns 6, 000

Wllsall Carroll Creok. .. 6,000 [.....cnnnn.. City Springs Creok. . . e 5,000

aisy go&n Creok . 0 12,000 [-ccceenennn. FEléctric Light Pond. 5,000
E”‘ ok rock, Nort 8,000 }*Iailrl' Grmlm‘gi Lake... 5,000
""""""""""" 4 olley’s lako........ 5,000
Elllf aorock, South % 000 Tndins School Laks 5,000
Flathead Crook ... 0. 10,000 |20 Lime Croek..... .. 5,000
....... A
Flathead Creek South s 00 Minnolusa Croc P
"""""""" 4 Rapid Creok, Lowe 15,000
Flathe“d Crook, West 8.000 Sohambors Croek. .. . 5,000
"""""""" ) Scott’s pond..... 1,500
Little Muddy Creek. . 6,000 |............ Sprlng ook . = 9,000
Porcupine Croek...... 8,000 [-.ocoeeennnn ring Crook, LOWCE.. | vvemenmnss 6,000
Sh%eldl? River, South 8,000 Ro(S)ford, Klomons
--------------- ot 6,000
Now Blth Creek. ... 4000 |.eonvoneenes Liie Rnpld Creok, '
S North Fork........ 10,000
Buci("lrlimll” Rito de los 15,000 Rapid Creek X 7,000
L N , oo )
Savoy, Spearfish Crock..|-wermioiii. 12,000
Cimarron, Cimarron
River and tribu- Silvgr Cilt) , Bogus Jim 7,500

Domiage, Cadhit] Caion | ymorek 10,000

Embuda, Puoblo River. 19,500 v}’%ﬁ? éx?gok .. [
s “ﬁ’“{“ Ehosi 0 Spuaeish, Cross ok 5000

0S il
a ook 8,330 Doop Creek. .......... 5, 000
15,470 Lindley SPrlng Creok 2,888
8,330 Pattalochi’s pond..... 5,
900 Bquaw Creek......... 4,000
11,8 Washington:
8,330 mrdsgltew, Grandy
Creok | 15,000 CrooK.coeoeeaanann.s 218,310 {....vvuennen

Trog P, o Vot SO0 monington, Stalo |1

Ute Park, Red River. .| 11000 11,900 | Colfax, Palouse Rlver,

Voleano Siding, Rio 8an | North and Sout

AntondOeee.eneaidiiiiit : 19, 500 Forks....eoeeennnn 4,000 4.......

a Eggs aro indicated by an asterisk, thus (*): all others aro fry.
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Details of distribution of fish and eggs, fiscal year 1916—Continued.

BLACKSPOTTED TROUT--Continucd.

|
Fry and Finger- fenogiti Fry and Finger-
Disposition. ] cggs.o lings. Disposition. Clgs.o lings
‘Washington—Continued. Wyoming—Continued,
(IJ)olviilne, Lak&’l‘h(cnm}.‘. 2, 000 ; Pinedale, Hn}:llder Creek ... ....... 7,500
arrington, Clear Creek. . CrossCreek. ... Lol 6, 666
Merritt, Lake Josephine. | mivide Lake..l11IIEIITIII . 15000
Northport, Big Sheep ! Dream lake..........[..... .. ... 6, 667
Creek............... | Fremont Lake........1. ... .. ... 22, 500
Norgh Y;gik)ma, Bump- i Green River Lakes. ..l o o ... .. 16, 500
ng River........... . Heart Lako...........|. ... ... 6, 667
Rattlesnake Creek. ... Newfork Jake........[............ 16, &
Satus Creek.......... l:plo.(‘r('ek Lakes .. .| ........... 6,607
Seattle, Morse Creck. ... Timico Lake.........|............ 6, 666
S%rlnghlll Pond...... . ’l‘m[mers fake.......|........... 6,667
Spo! ag:l State fish com- %216, 000 Sheridan, State fish 200
missfon............. 216, commission......... 000 ... ...,
’I‘%ooma,gla;ks Creek... :1;’;,888 . Sumlunc:, South Miller
rater Lake.......... ( Creok 6,000
Vancouver, McMaster’s ’ Wolf, Bear Creek. 4:000
pond........o...... 4,000 |.....o...l. Black Canyon Creek..[............ 4,000
Wyoming: Black Mountain Creek|............ 4,000
Boulﬁa.h, Bgnotti Spring . 000 Little 'hl‘olngue River,
ranch............. 5, 00 South Fork.... ... [ ... ... 4,000
Crystal Spring Pond. . 2, 000 McLaughlin Creek....|[............ 3,000
Dayton, ig _Goose Red Canyon Creek................. 3,000
Creek, East Fork....l............ 4,000 Saw Mill'Creek.......|............ 3,000
Big Goose Creek, West) Soldier Creek ... oo, 8,000
Fork.....ccooevane. 4,000 Walker Creek........|.c..ooiaa.. 8, 000
Bruce Creek . 2,000 WolfCreek. ......... ..o 9, 000
Ceodar Creek . . . . 2,000 Yellowstone,(Clear Creek 40,000 |............
Little GoosaCreek. ... 4,000 Natural Bridge Creck. 35,000 | ... ...
Mohawk Creek.......! 3,000 Pelican Creck 50,000 [............
%ﬁil &rgek W 3,&)8 Yellowstone River.... 50,000 [............
ett Cree) 3,
Encampment, Encamp- o 1,370,310
GMERERIVr o 9,000 Totalbo..ooneeen. {*1,427,000 } 2,481,228
neampment ver,
North Fork.........|............ 15,000
a Eggs are indicated by an asterisk, thus (¥); all others aro fry.
® Lost in transit, 11,000 fry and 15,400 fingerlings.
LOCH LEVEN TROUT.
Finger- . Finger-
Disposition. lgg; Disposition. nggs.
Minnesota: Rochestor, Washspring 1 South Dakota—Continued,
(6] T+ ) 700 Rough Lock Creck............cc.... 3,000
Sogltr};otzgkg;%;rﬁsh Creok 0400 Stato Nursory Pond................ 30, 000
) , € > e eeeciiieanen . yoming:
]hiignr(llreols{, Spo{:iu}fll%h ()li?ek. ........ (1,:;1)003 ! B%llulll,((‘,ry:tnl Springs Pond......... 2(5),%
urice, Spearfish Creek.............. 5, Sand Creek
Rapid City. Barker Pond............. 15,000 Silver Croek 10:000
8avoy, Anderson Pond............... 1,000 |
Little Spearfish Creek............... 11,000 |I Totaleeee e 105, 500
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Details of distribution of fish and egas, fiscal year 1 916—Continued.
LAKE TROUT.
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oy e
Fry and 5 Fry and 8,
Disposition. 0Rg8.8 yeo.rl (rixgs, Disposition. g yca;tlli(ximgs,
udults adults.
Colorado: Malta, Lower Minnesota—Continued.
’l‘win ) 77:1: . TR e 25,000 Duluth, Lake Superior..f............ 72,000
Maine Duluth, State fish com-
Ot,iq Green Lake....... 14,637 |oooveinnnnnn mission.............
Wilton Wilson l.ake... 20,000 [....ciiennnn Fronch River, Lake Su-
Wmthrop State fish perior.e......ooeeaes
commission......... *50,000 {............ Glenwood, Stute fish
Massachusetts: commission.........
Lee, Green Water Pond.|............ 1,000 Grace Ilnrbor, Lake Bu-
Laurel Lake 1,000 ||  perior...............
Shaw Pond 1,000 Grond Mumis Lakeo Su-
Shirloy Fort Lake...... 12,000 [...ooooiieen i PeIIOT..eccaiiaeon
Michigan: Grand Portuge, Lake
Beaver Island, Lake Superior............
Michigan........... 1,833,000 |............ Gmnd Ropids, Poke-
Belle Isle Luke Superior| 00,008 |....oonnnnns a Lake.........
Big Rock Reel, Lako Knie Rlver, Lake Su-
Michigan........,.. 800,000 |..cooveenann |© PERIOT...eiicneznc..s
Chnrlnvmx Lake Mich- Standurd Rock, Lake
igan... ...cc..oia.ot - 2,825,000 }........o.. Superlor..q.ecve....
Crysml Falls, Tobin Sucker Rivor, fake Su-
| N Y P 10,000 P )¢ (1) SO 100,000 |...........0
Detour, Lake Huron. . 1,000,000 |...ooeennaan Susfe Island, Lake So-
l:scana%a, Lake Michi- erior 600,000 [............
................. 150,000 |..vinvnnnnns Two Harbors
l‘lsh Islnnd Lake Su- erfor... 50,000 1.......oounn
perior...ee..oruonnot 2,000,000 |......ccennn - New Hamps|
}mhermen s Home, Bribtol ewfound Lake|...cocunn... 2,000
Lake Superior...... 1,100,000 |............ Colebrook State fish
Hog Island, Lake Mich- commission......... *50,000 [............
igan........oooiee 675,000 §............ Enfleld, Mascoma Lake.|.....c....... 2,000
Houghton, Keweenaw Pike, Lake Tarleton. . 1,800
BY ceoccsrnrzanncs 625,000 |.....oeanet Wurren State fish com-
Irishman Reef, Lake INISSION. v eennnennns %50,000 |..covinnnnnn
Michigan........... 675,000 |............ Now York:
Tron River, Iron Lake..[............ 15,000 Browster, Boyds Lake..|....ccveeneen 900
Isle Royule, Lake Su- Lul! Is]ond ake On-
perior............... 600,000 |..ooeeeee.. | tarloL.olllol.s
T.ake Ann, Lake Ann...[............ 20,000 (,hnnty Shoals, Lake
Long Polnt Lake Bu- ario.
perior............... 1,360,000 |............ Cold Brook Ashokan
Manistiquo Lake Mich-| | | Lake...............
fgan..........c..... 150,000 [....oevnnnnn Coo&orstown, Otsego
Marquette, Lake Su-| 1 ' _ Lake...............
perior....coieeeann.. 1,250,000 |.....cunnnn. Fox Island
Munising, Lake Supe ¢ tario
3 [1) 475,000 |....oennnnn Galloo Islan
Nile Mile Point, Lake tario.......
Michigan........... 800,000 1 .veeaaol [ Grenadler Islan
North oint Lake ntario...
. Huron.............. 1,165,000 [...........o Grimshaw Ba
l\orthvlllo, State fish Ontario.
commissfon......... *3,000,000 {............ Hopewell
Ontonagon, Lake Su- Sylvan Lake........] 8,000 [............
berfor. .............. 625,000 |.....0nenen Lon% Lake West,
Roc! Hurbor, Lake Su- Pond. ..ennl .o 50,000 [.......o.l
lp for............... 240,000 |. ...l North Creek, Thir-
Sault Ste. Marie, St. teenth Lake........ 10,000 |.oeevnnnnnnn
Marys River........ 200,000 [............ Point Peninsula, Lake
Scarecrow Island, Lake Ontario.... 350,000 [..........nn
Huron.............. 2,335,000 [............ Port Henry, Cl 15,000 [....ooeneees
Tobens Harbor, Lake Crowfoot Pond 15,000 |..cnenveenes
Superlor............ 960,000 |....cennmnne Port Jervis, Cahoo!
Washington Harbor, Lak 8,000 [..covuennnn.
Lake Superior...... 1,200,000 | .euenninnnn 8,000 [...cvvrnannn
Whiteflsh Bay, Lake Raquette Lak y
Superior............ 2,000,000 |............ more Lake.......... *50,000 [....oooieet
‘Witbeck, Sun Dog Lake|............ 20, 000 Riverside, Schroon Lake ,000 |enennnnnns
Wrights’ Island, Lake Stony Island, Lake On-
u erior ............ 480,000 [.......on.. . 1o 546,000 [............
Minneso
Beaver 3ay, Lake Su- t 546,000 |...ooooon..
perior....c.cooeeanes 230,000 |....oe.iaene White Ploins RyeLake]............ 1,900
Bovey, ’I‘rout Lake. .. 5 Wilson Bay, "Lake On-
Clearbrook, Deep Lake.|.......0.00. 10,000 tario .. ceeeeiiitt 224,710 . ..o.ooleel

a Eggs are indicated by an asterisk, thus (*); all others are fry.
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Delails of distribution of fish and eggs, fiscal year 1916—Continued.
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l-;}nger- I;:nger-
Fry and ngs, . Fry and 088,
Disposition. c8gs.e yua;rllltxllgs, Disposition. cggs.a yoax:'rlfggs,
adults. adults,
P lvania; TPleasant ! Vermont—Continued,
ount, State fish Roxbury, State fish
commission......... *100,000 |............ commission......... %201,054 [.....oonn.tn
Bouth Dakota: : Wisconsin:

Fruitdale, U. 8. Re- Bayfleld, State fish
clamation Reservoir . ' commission......... %2,500,000 [.......ennn.

Rapid City, Electric Brule River, Lake Su-

Light 'ond perior............... 300,000 {.......cn---
Fair, Donaldson, Black Oak
Utah: Murray, Stato fi Lake............... 20, 000
commiss Phelps, Long Lake.. 4,000
Vermont: Tort Wing, Lake 8
Barnet, Harbeys Pond. . 3,000 erfor.............. 300,000 [..oceeunnnnn
FairLak aven, Sunsel 085 Shel oygri;rllé iStm.e sh *1.000,000
(- T . commission.........| *1,000,000 |............
Hardwick, Nichols W]yom inf,z: P
¢ 1« P E 2,000 .aramie, State fish com-
Orleans, Willoughby . mission._............ %25,000 [..eenennnnn
KO et 3,000 ,990
Pittsford, Lake Dun- ; 36,414,323
MOTO. e eeemrn e 3,000 Totalb...oceeenenes *7) 326, 054 ‘} 278,100
BROOK TROUT
i
Arizona: ! Colorado—Contlnued.
Holbrook, Black River. ............ 3,000 Buxton, Tomichi River|....__...... 4,500
Chevalon Canyon | 2 000 Curlzondalo, Thompson 3000
(2, SO L, , b ) N P,
Little Colorado River.l ... 111100 3,000 | Cardinal, Loke Neder- !
California: land. T L 50,000
Baird, McCloud River..\............ 20,000 || Cascade, Cascade Creek. 8,000
881t Creek.....ooeo oo 2,000 Catamount Creek. . ... 2,000
Monteroy, Littie Sur | MacLennan’s pond. ... 2,000
N AR 10,000 [oeeennnne... Cassolls, South Platte

San  Francisco, La- River. ...o..ooiiifeenenannn, 8,000
Hands Creek, Up- Castles, Taylor Creek...|............ 1,500
PClunneanniaileaanaiai, 10,050 Cather Bprings, Littlo

Truckeo (applicant). ... *5,000 |.ooeeeoan... Fountain Creek.. . |............ 21,000

Coll\orado: Antero Lok Clm?’;ﬁé" Cimarron 2,000
ntero, Antero Lake...l............ 08, 000 rrars Ty T e
South Platte River...i... ..o ... 16, 000 Cimarron River......l.ovoene 2 %0
South Platte River, e ot OSSO '
Lower 2 000 Van Place Lake. .....0............ 6,000
South Platte '1'{'1;';0};’ """"""" 4 Co]ona(i Burro Creek.... [ .o.......en 2,000
Y 2RSS ST 4,000 || Colorado Springs, Shey:

Arkansas Junction, % ﬁ reek, south 3,000
Frying Pan River Mes?zrl P R 12 5%
and tributarfes. ....|............ 16, 000 Turkey P R ?

Arrow, Willlams Fork Walérs...... ST USSR 10,000
R . 1,000 Credo, Lowor Cleer

4,000 1) SO 24,750

. 3,000 Miners Croek, . ....... )9

3,000 Rio Grande River.... 25, 500

3,000 Shallow Creek........ 1,500
15,000 Trout Creek.......... 1,500
20,250 Crested  Bluff, Slato

1,500 roek ’ 2,500

’ Rt L L S LR R R R R RN

Biglow, Frying Pan Crossons, Bouth Platte !

River, North Fork..!............ 4,000 L R RN 12,000
Last Chance Creek....|............ 3,000 Del Norto, Los Pinos

Morman Creek........[............ 3,000 Creek, ‘North Fork.. 20,250

g{lk fmf{k' Bkﬂklfrfeu% eeereeeaaaas 15,000 DcIllu, (:Llearkwmcr Lake 15, 000

ac aw ol Jeer Creek......- 10, 000

Lake.. . 2,000 Dirty George Cree 18,000

Kiser Cree 16, 000

v | Ll e

24,000 Burface Cree O 22,500

Middle Boulder Cree 15,000 Tonguo Creek. ... . (. . .. 15,000

Brandon, Brandon Lake;. 1, Twin Lakes..........|........ .. 6,000

Bucna Vista, State fish I : Ward Creek., ... 0 ) .. 31,000
commission......... et . 1,500 |, Youngs Creek........j............ 10, 000

a Eggs are indicated by an asterisk, thus (*); all others are fry. b Lost in transit, 2,715 Qngerlings.
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l;%ngor- l-;ii:lger-
N Fry and ngs, Try and 168,
5]OS . b Dispusition. g n
Disposition egs.s ycunrrllxlrjngs, p oggs. )ea;'xlldgs,
adults. adults.
Colorado—Continued. ! Colorado—Continued.
Denver, Bear Creek. . .. 26,000 ;' Mancos, East Mancos
Bredwell Pond..... 1,000 || (07 L 15,000
Jeflerson Park ond: 2,000 || Marble, Beaver Lake. . 15,000
Troutdale Lako. . 25,000 Crystal River.... N 26,000
Dotsero, Gypsum L 16,000 Lily Lake....oc..o...[oooooooie 30,000
Lagle, rush Creek 36,000 . Marshall, South Boul-
Edwards, Beaver Creek 15,000 | der Cre k.. ..oovvveleenenannn. 2,000
I~ ﬁlo 1\ or .......... . 15,000 1 Meredith, Jakeman
Lako Creek...........0........... 25,000 ; [ S F N 5,000
Eldora, \Iiddlc Boulder ; l Mmtum, Gore Creek 20,000
CreeK. .o e 15,000 , Piney Creck. . ... 5,000
¥Fall Creek, Fall Creek. . 15,000 Two Elk Creek 10,000
Florence, Mile Creek....|-- 111111000 1,5 Monte Vista, Upper |
; >
I lorlisstml South Platic % 000 N ¢ o(nl(“% Rlve]r'f( ________________ 30’0(00.)(@)
A IR AR A iad KR ’ : ast, Chapman Lake. 6,
Fort (,ollms, Buckhorn 2000 . {:ry}n;: 1‘§“ Ri} oL 10,000
RS SRR 2’ frying Pan  River,
etersort 30k 1111 3,000 North Fork.......[........... 3,000
Rawah Creok......... 2,000 Frying Lan River,
Stub Creek........... 2,000 Sonth Fork......... 2,000
Georgetown, ~ Sherwin Tvanhoe Creek........ 5,000
___________________________ 5,000 Norrio, Chapman Creek 3,000
Qlacior Lnko, Glacie Koch’s lake........... 2,000
........................... 4,500 ; Sawyer Lake. ... . ™ 4,000
Glenwood Springs, Northgate, Big Gov-
Roaring FFork River|............ 1, 500 ernment Croek......|............ 15,000
Granby, Grand River. .{........ ... 15, 000 Oak Creok, SilverCreek.|............ 15,000
Grand River, South’ Palmer, Monument
Fork....oooia oo 10,000 Creek, North Fork..|............ 3,000
Grand Junction, Kan- | Monument  Creck,
nah Creek, ’Norlh South York.........0 ... ....... 2,000
Fork. .. 2,000 Parshall,Saunders Creek!. .. ___ ... 20,250
{,\gb% (érco 2,000 Plzwor\ lilc, Saltada
cst Cree 2,000  Creek..............|oiiieeaal 10,000
West Cres ’ Red € ST, Toly Cross ’
orkK.eeeaiiill, 2,000 y
Grunito, 5 15000 1| Notoh Mouniain Lake 1500
Twin Lakes 21,000 ] ok 5,
s | Turkey Creek.. _..... 15,000
Grant, South Dlatto [| Ridgewiy, Dallas Croek 15,000
River. ...l 6,000 ||  Wiflo, Miller Creok. .. ... 15,000
Grousemont, — South || woninsviie South |’ )
Platto Rivor........d ... 6,000 ; Bouldor Croek. ... ; . 15,000
(‘unmsou, Gunnison il Ruedi, Rocky Fork, 7 !
River...............|.......o... 5,000 : Croe y 5,000
sum, Gypsum Creek|............ 15,000 . Smith (.fée'l-\ """"""""""" 5,000
I‘MW S Ciheako. » oo | Sudorland, Gould Creek. 1 10,000
West Fork..|............ 2,000 2ali A ’
Salide, Arkansas River
Clms LAKE. . oonunn | 8,000 nd tributari 30, 000
Lake Editn.[.17 11111 10,600 I o ] M ’
A 1 Little River..........|............ 10,000
Sherwin Lake........|..... 4,000 Supinero Guopnison
(Slader Lako. .2 LT 4,000 P vor u 2 500
LORRRCEINEE EECEEEEE R N th-o-+dl | IR 131" MUY APPSR A
el D0 || Sorsents, Gunalsou
Lyle Lake. . ....... [0 4:500 ) 13 S Y 10,000
orman LakKe. . 4,500 Tomichi River. . .....|............ ,000
Jefferson, Rock Cre 4,500 Shawneo, South Platte’
Lake City, Lake For ) £ T Y B 6,000
CRIVOL. e 14,000 Silver ]’lull’l()((1 Clear
Lake San Christobol._|............ 12,000 Creek, Middle Fork.|............ 2,000
Lake George, Tarryall Sloss, Frying Pan River [[.1.1170000 10,000
Creek... ..o | 4,000 South l’lntto Turquoise
Leadville, Arkuus'\s LaKe..oovieiereoaoiiiiiinians 70,000
River, Upper....... 24,000 Stoumbont Springs Bur-
Hulf Moon Croek 15,000 gessCrook.........|ooaiiiiits 15,000
Lake Creek, Lowor. 13, 500 Mnd (reck North
Lower Twin Luke. . 25, (00 Fork....ooo.oooooiiiiiiiiiil 15,000
Musgrove Lakes 393,000 \anron Crook Lake...l.. ... ...... 15,000
Smith Lakes . ........| 40,000 [............ Walton Creok, North’
Tennesseo Creek. . 16, 000 ) 0003 9 ' S R 15,000
Turquoise Lake. . 8K, 000 Willow Croek.........[..o.coo..e. 15,000
Twin Lukes Creck 20, (00 Sunset, Four MiteCreok |............ 6,000
Twin Peak Pond. ... i ... .. 2,000 Tabernash,  Crooked
Upper Twin FLake. .. .' ......... o 15,000 L ) S 10,00
Maddox, Sotth Ilatte | Pole Creok.. 10,000
Rivereeoooooooooo ol 22,000 1 Runch Crook 14,000

a Eggs aro {ndicated by un asterisk, thus (*); all others are (ry. N

6111°—17

11
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Delawaro:

Idaho:

Houston, Brown Branch.
Fuller Brook

Wilmington, Burris Run

Georgia:

Mountain City, Silver

Creo]

Pocatello Yandull

Rathdrum Chiico Lake.

Salmon, 8 ring Lake....

Spencer, Indian Springs
Creak..c..-voeernnin.

Illinots:

Qalena, Harveys Branch.

Spring Grove, State fish
mmmslon.......... * 25,000

diana
Connelsvme, Lambert

E

._—_§ ..

||

Danforth, Grand lake..
Danville, Middle Rau{.,o
ond.... ...l
Dedham, Manns Brook. i
’hl]llps Lake.....
Dcmlys\li{llc, Tiobart |

3

Dexter, 11alf Moon Pond
Howard Brook
Moors Pond
Pufler Pond..
Ripley Pond
‘Weymouth Pond..
East Orland, Craig Pond.'
Gully Brook
Patten Pond..
Rock Tond.. S
per ’loddy TPond...'.
\P -dswell Brook......;.

Ellis éidmg, Cathance
I llsworth Blunts Pond |.
Branch Brook
Lower Patten Pond
Beech Ijll Pond.....
Enfleld, Trout Pond

a I‘ggs aro indicated by un ustcriak, thus (*); all others are fry,

li ;ngcr- I-;!ngcr-
Fry and ngs, . Fryand | W&,
on. i I S . rlings,
Disposition cggs.e 3ez:lrrl]1(rlu, 3 Disposition cgs.e ¥ mimd g
adults. adults.
Colorado—Continucd. Indiana—Continucd,
Thomasville, Engel- Michigan City, Palmer
brecht Lakes....... 303,000 Creek 2,000
Lime Creek........... 8, 000 Valpariso, Clear Creek. . 5,000
Vanadium, Big Bear Jowa: Hesper, Bear Creek. -..oononn. 1,500
Creek. 15,000 || Maine:
£ Attean, Crocker Pond. ..l ... .. ... 2,000
C 10,000 |: Hatcﬁcry Brook....... L, 300
Ska Leake.. 10,000 LostPond......................... 00
Wood n Park, Boaver Mooso PPond........... P, 600
Creek......coue.nnn. 2,500 'I‘hom{)sun Brook.... 600
Tl Casting Club Toby ond.......... 600
Kak .............. 2,500 Willlams Brook....... ............ 400
Hay Creek.. 2,500 Auburn, State fish com- |
Meadow Cree. 1,500 mission.............. | *100,000 |...oeeeen...
Northfleld Lako 8, 000 Augusta, Lake Cobbos- |
Trout Creek.......... 20, 000 SCCOORLLC . o nrnn - - L 725
Wmt Creeli[i .......... 20,000 | Belf:‘x;t, Great  Iarm 500
st onument : Took... ... ool g
Co Crieek ........................... \ 10,000 ]ild(]ldord Boothby | 00
nnecticut: . B3 08]RS :
Andover, Skungamaug i Foxhall Brook.........j............ 600
Rher and tributa- i I Brook...ooooooiioeeiennaa.. 300
.............................. 100 Lord Brook.. e 600
Bolum, Box Brook......{..........0.] 200 | Rieker Brook 400
(‘anaan Sages Ravino ! Tapley Brook. ... .. 300
............... 2,000 [............ || DBigelow, Mount Bige- I
Colchcswr, Eight Mile ! low Pond............1. 500
............................ 1,500 || Bigelow, Spring Lake 800
East Hart!ord Howe West Carry Pond 800
Brook............. | 200 |1 Bingham, Carry I 50,000
Hubbard Brook. ! 200 || Chase Pond. ... 1,000
Granby, North Moun | EchoTond. .. .. 1,000
tain Brook . | ) Pleasant Pond. 500
Salmon Brook. i i Rowe Pond.......... .. 64, 800
Hartford, Oregon i Blanchard, Lilly Tond_ . |.. b
Norwich, Broad Brook. . Little Binker Pond...1o. o000 o
Choat rook Boothbay Harbor, Ad-

Slmsbu Mclean’s I ams Pond...........}...oooelol. 400
South N ..... ].l;...su..... llostnnk Ranch, IHoleb o0
uth Norwa. ver i lake..........ool il 2,

Wat b(’ Rl\g{“r.d Tiver | nran( h d]’ond Branch
aterbury, Ma: ver.. ond. . ...l
¥Valﬁut Grove Brook.. Bucks l()l'l) Craig Pond..
Wonkoepems Crock... | Aoy Dond...........

Westchester, Pine | Columbia Falls, I'retty

Brook.....coeeeeenn. Pond................
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« Eggs are indicated by un asterisk, thus (*); all others are fry.

|
P]‘ing,ox- ’ I-]‘inger-
: Fry an ings ; Fry anc ngs,
Disposition. eégs.ad ycmh(rl)gs, | Disposition. egg:.;l ycn;rl’ <Illgs.
adults. | adults.
. , |
Maine—Continued. l Malnc—Continued.
IFarmington, streams it Jackson, Whipple Pond.i............ 12, 0600
along Maine Central Wood Brook........ 12, 500
Railrogd........... P Kineo, Carry Brook. 30, 600
I'ranklin, Guagus Pond Scotean Brook........i. ... ... .. 44, 000
Narraguagus River. lunoo Station, Spencer

Fryeburg, Basin Brook. Pond.oeeeeneee oo . 1,500
Chandler Brook....... \Iucmms Bog Lake.....[ ... 0 0. 1,200
Charles Brook........ : st Pond Nerthd 77 ’
Dock Brook Northwest Pond, North-
Elkins Brook. . west Pond..........
Lake Koyar.......... Oakland, Messalouskee

(ireen Lake, Green Luko|. . Lake...............

Greenville, Roach River|. . Patten, Davis Pond.

Harmony, tirant Brook.!. . l’ortland,llca\'er Brook

Holeh, 1¥ish Pond Brook Brandy Brook........ ..

Howe' Brook, Ilowe Frank Brook.

Brook....oee....... Gully Brook..

Jackman, Attoan Lako Littlo River, North’

Bassett Pond. ... Branch.............

Beattie Pond. Nonoesuch River.

Benjamin Pon Piscataqua River.

Berry Pond... ... 12,000 | Red Brook........

Bickford Pond....... .. 12, 000 Snco, Boothby Brook

Big ’I‘urner Pond.... 12, 000 Foxwell Brook. ...

Bog Brook..... 6, 000 I'resh Water llronl\

Bog Pond. 12, 000 Harmon Brook. .

Roalder J>ond .. 12,000 | Hill Brook.....

Campbell Pond.. 12, 500 Kimball Brook .

Clearwater Pond . 10, 000 Meado Brook, .

Crocker Pond. . a0 | Running Brook

Damon Pond. .. 300 Silley Brook...... . \
Enchanted l.ake. 16,000 | Fapley Brook. . L 6,000
Fernold ond ... .. 12,000 | Wyman Brook....... | &,000
Itirst Toby ond . 12,000 | Schoodic Luke, Schoo- !

Fish Pond.._... 7600 dicT.ake............ | 18, 000
Gander Brook 6, 000 Searsport, Swan Lako. . 1, 500
Grace Pond.. 12 000 Shirloy, Ordw. ay Lako.. 40, 000
Heald Brook. 10600 |: Skinnor, Barrott Pond. . 400
Heald Pond .. 500 | Bog Brook. ........ 400
Horse Brook... R, 000 || Deer Pond. 200
Horse Shoe Pond. 12 000 | Indian Pond. . 200
Indian Pond... 12000 Lowell Pond.........1............ 400
Jim Mack Pond "g00 | Smith Brook, Smith

Lake Parlin........ 16, 000 Brook.. ... .. [ . ... ... 15,000
Little Berry Pond .. 12000 South Paris, Abbott

Little Big Wood Lake| ... ... 0" 20, 000 Pond............... SO0
Litile Enchanted ! | Concord River........ L. 1,000

Pond............. ... .. 12,000 I Lake D’ennesseow usseo) 600
Littlo 1.ong Pond. 12, 000 ‘ I.itt 1e Pennessco-

Littlo Turner Pond. 12,000 | wassoo Lake. ... 500
Little Wood Pond.. 12, 0C0 | Marshall Pond . 500
Long Pond....... 12,000 Shagg Pond..........|... 800
Lost Pond.. " 000 |l Twenty Mi,o Brook... 1,375
Lowell Pond. .. 00| 12,000 || Washburn Pond.....°..... B
Lower Enchanted ! | South Penohscot,;

Pond............ V... 12,000 |: WightsPond.......|............ 1,300
Moores Pond 12,000 [ Strong, Trout Lake.....l... ... ... 600
Moose River.. 31,000 || Wuten llle Britton
Mud Pond.. B - P 40, 000
Nowton Pond 12,300 “'est ]' llsworth Patten
Parlin Brook . 8,000 Pond............... 75,000 .......LL..
Rache Pond. . ’300 Waestfleld, 8t. John
Rancourt Pond. 300 |: Rl\'or, Presque Islo
Sandy Brook......... 6, 500 Fork. ... ... 30,000 '............
Second Toby Pond 12000 || West Paris, L.ittie Con-
8mith Pond... 12,000 li cord Pond.......... ... ... 500
Snako))’ond 12:000 | Maryland: .

Sply Pond. 600 | Arcadia, Piney Run... . ............ 900

Stony Brook . 10,000 i Baltimore, Stiate fish

Sugar Berth Pond. . 12, 500 | commission. ... *50,000 ...

Third Toby Pond. . 12,000 | Boring, MeGills Run. i ... ... 2,000
hreo Streams Brook. 10,000 | Clear Spring, Big .\pnng,

Turner Pond....... " 500 [ Crock.. o] 150

Twin Island Pond... 1.0 11000 12,000 i Fredorick, Rock Creck.. 1, 00
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J'”inger- ];im,u-
: Fry and nes, Fry and m .,
Disposition. eggs.e ¥ earllngs, Disposition. 0Rgs.8 yeanrrl?(ng,b
ndulte adults
Maryland—Continued, Massachusetts—Contd.
Ilagerstown, Bear Run.|............ 100 North Adams, ludson
Mountain Run....... . 700 Brook.............. 250
Sl)nng( reck. .. 700 McMarana lirook. 250
Stakes Run,...... 1,400 Sherman Brook...... 125
Lonawnmg, Swam p I\orlmmpmn, Cable’s
............................ 4,500 100
Luthor\nlo, Zynialani Rookg Hill Brook... 300
TallsRun..........|..coooiiiin 1, 000 Westfield River,
Mountain l.ake I’ark, North Branch......jceeeveneoo. 600
Taker Run......... 1, 500 North Wilbrabam, 8il-
Broad Pond Creek 2000 vor Stroet Pond. ...|..ooooon.... 300
Trout Run........... 1, 500 Palmer, Burleigh Brook 2,000 f......ceen .o
Norrisville, 1sland Lake Goetting. ....... 400
Branch..............ooooooo 1,000 8chneider B3rook..... 100
Osakland, Bear Croek, Trout. Brook.......... 100
South Prong.. 3,000 Pittsfiold, Clark Brook..|... 200
tdgewood Pond.. 1, 000 Fairfietd Brook. 600
Harrington Lako. 1, 500 Milton Brook.. 600
Hoyes Run....... 3,000 Sackett Brook........ GO
Roaring Creek. P 1, 500 School 1ouse Brook..|....o.ea-tn 600
Toliver Run._........ [ 1,00 Secum Brook......... 4,000 [L..ooeaenn
White Meadow Run..'. .. 2000 Shaker Brook. .. 200 200
Wilson Creok [.ako... ... 1,00 | Town Brook.........].coceeieeens 600
Ruxton, Poe’spond... ... ..., 1,000 | Yokum River........|.eeeeceaeen. 600
Stony "Jum  Station, I Shelburne Falls, Apple
Benson Branch.. ... ... 1,000 | Valley Brook.......
Westernport, Stony | Avery Brook...
Run..... 1,000 Bare Wiver. ..
Massachusetts: H Branch Brook
Last Pepperell, Gulf ! Clark Brook.
Brook.............. 2000 | : Drake 13rook
TFoxboro, Sunsot Lake.. 4,000 ..ol : King Brook. ..

Granitovitle, Morrison

BrooK...o.ooeinniitonenennnanns
Greenfield, IFiskos Pond |
Green RIVOT.......... ..
Stone 13rook..........
Ifolyoke, Barros Brook - . ..
[ roshy Brook......... ..o

Sprien CCornars 3rook. 2,000
TTuntington, Westfield
ive r Middie
Broanch. . ....... ... 4,000
I,an (~ astor, Bowors
K.meaiaan 2, 004y
Burko Brook.. 2,000
Siate Rock Brook..... 2,000
Spectacle Pond. ... 4,000
Leo. Beartown Brook...|............
Beartown Brook, I2 ast
Branch............. 8,000
Beartown Brook West
Branch.... 8,000
Clam River.......ooofovia o
East L.oe I;rook 8, 000
Hop Brook..... 8, 000
Muddy Brook........feceeeona. ...
Pegyry Brook......... 8, 000
Powder Mill Brook...|............
ringham Brook.. R, 000
Washington Moun-~
tain Brook.. 8,000
Leominster Center,
Wickepickee Brook.
Monson, Conant Brook.
New Iedford, I3aker-
villo Brook......... 1,000
Bread and Cheese
Brook.............. 2,000
Destruction Brook.... 1,000 |.
Howtand Brook...... 1,000 |
f.ee Brook........ 1,000
Mouse Mill Brook 1,000
Shingle Tsland Brook .| 2,000

|| Michigan:

Long Brook..
Murphy Brook .
North River......
Saunders 3rook
Schneck Brook.
Taylor Brook.........
Southbridge,
Brook
Hammunt Brook.
Walker lirook
South River,
Brook
Sonth Rivel
Still Rlvor, Lillle Molt
Pond

Found |

ond...............
Webster, I’otter I3rook..
West Brimfield, Qua-
boag River.._......
\Hlliamsburg, Shaw

Bro
Westﬂeld River,
branchof...........
Woods Ilole, Ilolly-
holm f'rout Pond...

Alp a, Mastodon Creek.
u Sahle, Elliott Creek.
I’ino River...........
Silver Creck
Baldwin, Baldwin and
Avery Creeks. ......
Ralsam, Deer River....
Bara, n, Grundvillo
%lurgeon Riv
Basswood, Paint River.|.
Bossemor, Black River.|.
City Pond
Meyers Creek
]30lll(lll Platt River..

o Lggs are indicated by an asterisk, thus (¥); all others are Iry
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];jnger- I~‘ }nger—
. Fryand | _ 0&% : Fry and nes,
Disposition. 02gs.0 ¥ ea;l]ll(rllgs’ Disposition. efiEs.0 ¥ en;rlli(rllgs,
adults. adults.
Michigan—Continued. | Michigan—Continued.
Birmingham, River Lovells, Big Creek, East
Rouge......... 2,700 | Branch.............
Bitely, Cedar Creek.. 3,000 Lucas, Clam River.....
Black  River, Blac Mandan, White Birch
lm er and tribu- , b0 71) SO N
ArioS. e iiiiinnnn. 12,000 |.coceennnn. Mnrenlsco, Alder Creek.|...
and\ \Voldon Crook.. 20,000 L...oo.on.l. Balsam Creek........
Bruns\\ ick, Cushman Barrs Creek. .. . 2,000
........................... 3,000 Bear Creek . . 2,000
(‘nsmm, Flanigan Beaver Croek......... 2,000
........................... 2,000 Big Coon Creek. 2,000
‘ltocks Creek..ocovei]oaieiiannnnn 2,000 Brady Creek......... 2, 000
Champion,  Escanaba Brit Croek...... 2, 000
River, East Branch.|............ 1,500 Browne Creek 2,000
Escanaba River, Brush Creek.......... 1,000
Headwaters........0....co... 3,000 Codar Creek.......... 1,000
C]mr]ew ol\: , Island Douglas Creek. ....... 2,000
............... 2,000 Fisher Creek......... 2,000
\‘lc(leagh Creek 2,000 Torks Creek.......... 1,000
Monroe Creek.. 2,000 Tosters Creok........ 2,000
Paddock Creok . 2,000 Fox Creek....... JUN 2,000
Stovers Creok........ i Hazel Creek.......... 2,000
Crystal Falls, Seven IToffman Creek....... 2,000
Springs Creek. ..... 1, 500 Honey Creek......... 2,000
Dotroft, Meadow Brook 2,700 Honeymoon Creek.... 1,000
Washtanaw Creek....|. 1,200 Jones Creek.......... 1,000
Dryden, Belle River.... 30,000 | .......... Kimbal Creek........ 21000
East awas, Silver Little Coon Creek..... 2,000
C 8,000 [............ Little 8pring Creek... 1,000
Farwell MceKinney Creek. .. .. 2,000
G 8,000 ! . Monroe Creok........ 2,000
25,000 {. Nina Mile Cmek 2, 000
5,000 Pigeon Creek. . 2,000
Sampson Creek. 2,000
45,000 [ ..., Shammels Creek . 2, 000
Gaylord Slippery Klm Creek. - 2,000
Sutherland Creek..... 2,000
| 80,000 | .......... Triplett Creek........ 2, 000
Pigeon River......... 90, 000 13,000 Wonsel Creek......... 1,000
Grayling, Au Snblo Willow Creek 2,000
tivor.. [ P 3,900 Mar ‘l‘ 1ette, Whetstone
Hale, Smith Croek...... 8000 | ........... Brook.........coeeefeceeeaeanaen 1,500
Hancock, Johns Creek. |- ........... 2, 000 Mason, Raether Creek..|............ 2,000
Harriottn Slagel River. 15,000 | ool \lutclm ood Morsaw
MHerman, Silver Creok.. |.ceeenrn. .. 5, 000 Crook.oeieeennndiiieaaeiaa. 1,500
Hillman,, Cold Creek... |- .o.000000 3,600 May\ ille, lhmmelton
Thunder Bay, tribu- PO SO I 2,000
tarjesof .. .......... RO00 (... ' Metropolitan, Sturgeon
Indinn  River, Little ¢ River, West Branch|............ 5,000
Pigeon River....... 12,000 |, .ooiinnn. i Nox:mmm Baldwin
Tron Mouutuiu Moerri- ! Kiln Lake...o.oeees|ieenenn.n. 1,500
ma; ) S S 3,000 Birch Creok.......... 0 ........... 1,500
Iron River, McColman Nirvana, Marquette
‘reek 2,000 River and branches 20,000 {.oceenenn-n..
Morrison Creck. . 2, 000 Ontonagon, Bear Creek.| ........... 2,000
Tronwood, BBig tron Crook.......i..... . 4.000
Riv 1,500 Cranberry River......|..... 4,000
Ishpeming, Alder Creck 2,000 Deer Cresk. .. 4,000
Deer Creek.......... 4, 000 5,000
Gireen Creek......... 2,000 1 4,000
Sokouhock Creok..... 2,000 Minoral River 4,000
Whitefish River, Paddy Creok. 2,000
tributaryof. ... .. |..ccoeel.. 2,000 Second CreeK.....oovfiveveneannn. 4,000
Kalamazoo,” Geyger ' Pug nesville, ('ntonagon
Cresk............... 8000 |....o...... | Ttiver, Middlo Branch |............ 4,500
Kenton, Jumbo Croek..|............ 1,600 ; Pollston, Maple Rivor... 100,000 |.....oen. -t
Keweonaw Bay, Carp i|  Thoenix, oav erdam
River...........oofeeeniine. 5,000 | Pond.............c 1,
Lake Lindcn MacCul- ! Bruneau River..... 3, 500
lonis Croekc......... 4,000 | Garden City Pond.. 1, 500
Sprlng Creek. 1,000 sarden City River. . 5,000
ravorse ltiver., 7,000 Old  Clit” Meadow
L’Anso, Carlson Creek 3,000 - Pond.......ooooondiiieiies . 1,000

e Eggs aro indicated f)'y an asterisk, thus (*); all others are fry.
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T
Linger- Fi mgu‘-
Disposition Fry and yeixlﬁxgi;s ! Disposition Fry and yearﬁngq
° eggs.c and 4 : ° eggs.
adults. udultq
Michigan—Continued. Minnesota—Continued,
Phoenix, One Mile Knife River, Knife
Farm Creek........ 1,500 N OSSR 3,000
Silver Creok..........|. 1,500 Manitou River.. 2,000
Randville, Solherg Creek 2,000 Schauff Lake......... 3, 000
Rose Clty, Houghton Splitrock River.......i............ 3,000
Croek..ooeeee ..., 12,000 | ........... Sucker River.........|............ 3,000
Roscommon, Au_8able Temperance River....!............ 3,000
River South Branehf............ 5,000 Two Island Creek.....|............ 3,000
Ross Sldlng Jackson Palmer, Knifo River....|{............ 4,000
.......................... 1,5 l’rest,on SugarCreek...|............ 1,050
Sagolu Sturgeon River, TEOUL CIEOK .« - v emee|oomomeoeenns 1,050
East Fork.......... Rochester, Badger ~

Shelby, Piper Creek. CreoK. e vieenaane- I P .- 1,060
Robinson Creek. . Brush CreeKeeeeeeeesfiveenennnnn. 1,050
Stony Creek.......... BearCreek.....coooo|ivemiennnas 700

Silverwood Beur Creek. CascadoCreek........f.eeveevnnnn. 1,750
Hanngh Creek........ Chester CreeK.eeeeenee|iveneeanannn 1,060

Stager, Stnger Creek.. Dux Creek...o....ooliiveiiiaaaa. 700

Tawas City, Picketi Silver Creok.....c.coufeeeeennnnnns 1,050

) S Trout Creek. ... . 1,050

Tobins Harbor Tobins Washspring Creek. .. 2,250

Tarbor............. Willow Creek.........|.oeeeeea. 1,050

’I‘olvola ,uko Eva 4,000 St. Charles, nmpbell

Turtle, Ball Croek... o 1, 500 branch..............[. . 100
Kings Creek.......... 1,500 Carter Creek. . 100

Wellington Tank, Jim- Crow Creck.. . 100

mie Thomas Brook.|............ 1,500 Drakes Spring Cr . 100
TemonCreek.... ... .[............ 1, 500 TTemmingway Cree . 100
Whlte (‘loud Big Cold Tloltz Spring Creek . 100
.......................... 3,000 Logan Branch.. . 100

w in leton, Bauman Pettis Creek. .. . 100
and Cedar Crooks. . 20,000 |............ Pine Creek.... . 100
Witheck, Michigan uincy Creek.. . 100
CreeK............. T ro{ D {10} S I, 100

Wooster, Mint Creok. . Whitewater River,

Minnesota: Middle Branch.....[............ 100

Caledonia, Pino Creek. .!............ 2,000 Whitewater  River,

Chisholm,  Sturgeon’ South Branch...... 100

Branch.......... .. |............ 5,000 Simpson, Kinney Creck. 1,050

Clearbrook Clearbrook Partridge Creek....... 1,050

.............. 3,000 j............ Two Harbors, Encamp-

Duluth AmJLy Creek...|............ 2,000 MmNt RIVEr... .o |oreeeeeennns 3,000
Black Fox Creek. . . 2,000 Gonoseberry River 4,000
Elght Mile Creek 2,000 Silver Creek.......... 4,000
Figher Creok. ..... 3, 500 Waldo, Big Stewart
Gooseberry River. 5,000 RIVETwen oo eed e eeecanen 5,000
Knife River..........|............ 5,000 (‘,lcar Crock....oooii]eneniniannas 3,000
Knife River, East Littlo Pine Creek.....|............ 2,000

Braneh............|............ 3,5 Wanless, 8pring Lake. .. .occoeeet 2,000
Knife River, West Winona, East  Burns

Branch... .. .. ... |............ 5,000 Valley Creek.......ofeaeniaai.. 4,500

Lester River.........|............ 5, K0 Gilmore Creek. ...... . 4,500

Lester River, East Pleasant Valley Creck |. . 4,500
Branch............. 3,000 West Burns Valley

Miller Creek 4,000 CroeK....oovvviiciiiciininaa, 4,500

Silver Creck 3,500 || Montana:

Btorer Creek 3,000 Armstead, Wise River.|. 450

ucker River, Avon, Trout Creek.. .. 2,000
............ 4,000 Bnker, Little Beaver

Sucker River, West CreeK.eeoeesueceeanoeeeacnaanas 750
Branch........... 5,000 Benrmouth, Harvey

Talmage Rives 3, 500 (08 1'17:) | S RN 2,000
Tischer Creek . 2,000 Belgrndo, Benhardt

Harmony,Gregerson | 777 T T T Creek.es e 2,300

mok... 1,050 Bull Run....... 2,000

1,050 Cottonwood Crock.. 3,300

Cowan Creek..... 2,300

2, 000 Dry Creek.......... 4,300

East Gallatin River. . 6, 00

4,000 Kennedy Creek... 3,000

Middle Creek. . 4,600

2,000 Pass Creek...... 4,300

3,000 Reese Creek. . 3,300

3,000 Roms Creek...........|............ 3,300

a Eggs are indicated by an asterisk, thus (*); all others are Iry.
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ll;ngvl- I‘Iihxiger-
Fry and nes, Fry and S
Disposition. eges. yenur'l:(rllgs Disposition. oggs. yea‘{}l1 o 8,
adults. adults
Montana—Continued. Montana—Continued.
Belgrade, Stony Creek..|............ 2,000 Boz,?mnnrL West RRain-
. ow Lake covevinn Joiiiiiannas 500
g‘t}i);gpg;ac(l‘fleck Tt ‘:&; H Wilson Creek..o..ooo|iuieeanaans ’300
Belton, Fish Creck ’,00 Brow mng,\Cut Bank
g b i T 5.0
20 k,
Dg? (Q:éLiC"L'bb'or i A w0 South I'k 133 SO SO 3,500
i) "' 3
Sweet Grass Creck.... . ,000 {“ll}ftiﬁorxfecfée . g:ggg
Bozeman Adk erPond.|............ 3,000 Greasewood Cre 4,000
J »
Baker Creek...ov.....|-omnnn 3,000 Livermore Creek. - 6,000
%eureg (]‘(rgck U R 300 Millk kaer, So
ostwick Creek.......|...... 3,000 . S 4,200
Brackott Creek. ... ... 300 Willow Creok. 3,500
Buck Creck..c.oo....... .. 300 Buffalo, Buffalo Creek. ceee 500
Buflalo Horn Croek...|.. 300 Butte, Delmo Lako.... .| 0vurenennn. 2,500
gul’in Erec}é .................. 2,000 (,nrbeflaf( Upper Rock
ache Creek.......... 300 @ Creekeeeeeeea-oii i, 7,000
Camp Croek. .. 1,000 Cardwell, South Boul- !
Carlin Creok. .. ,000 dor JEIVer.. . oeeeueeleraennannn. 1,750
gﬁ?_ltclr&llpcrggﬁk- 5388 C hadbon;{m, Willow
ss Creek......... 200 | Creek........ccociii|iciiaaaaan.. 1,500
Dallay Cicok .- .. "300 | Chotegu, Teton River..|............ 1,000
FCC{ Bmﬂ Creek. 300 (‘olumbus, F.ast Rose-
Fﬂé‘i b el\l'k L 300 bud River..........fioeeiiiana., 1,750
Fish Creek ... .10\, 110 2,000 ‘ Stillwater River.. .. 1|o1100000000 1,400
reck Creek 300 1! Stillwater River,
Iech Creek 2,000 {t West Iork..........lcoceveeeaal, 1,750
el Rr).mn;,( rock. ... 300 West Rosebud River. ! .. ....... 2,100
{nccll;ltltzl rcé;l\..‘.‘.. PR PR 2,000 Corwiul\Springs,Cutlers
s v Cree IS PR 2,000 AKG. o 500
Lansing Creek. RV P 2,000 |t Harriett Lako................ . 600
ii(x)l[;'.[;;l; ::ggt ............... ) 300 Crane, Sixteen \hlo
B (1) SR 2,01 Creok....... [P P
Meadow Creck.o......|...... ',88 Dailey* sl\lhg Cr i’%
.- )
ﬁdiddlo Creek..... 300 Deborgia, Big Creek . .. 500
I‘ﬁmo (( rvel}\\ 300 Deer ( Creek .. vueeenoniiiill 1,500
No;glrll rze - |- 1, 000 St. Regis River.................... 9, 500
“ottonwood Savanac Creek.o..... f.oiiiels 500
}\( reeK. .. oooiiiiiian et 300 Twelve MileCreek....[............ 5,500
North ’I)ry Creek.....[...... 300 Deer  Lodge, Little
North Twin Lake....!...... 1, 000 Blackfoot River....[............ 1,000
Qdell Creek...........0...... 1,000 Littlo Rock Creok....[............ 600
Olson Creek..........|...... 300 Peterson Creek.......l....oioal. 600
Qle Olson Lake....... 300 Rtace Track Creek ... |ooeeennnna.. 600
],.xsha Creek.......... 2,000 Tin Cup Creck....oovliaieaaan... 600
I)tlss Crpek.: ..... 300 Dell, East Creek. ..o liiiaeioe,. 1,750
¥ orcupine Creck. 300 Little Sheep Creek....l.. ... ... .. 2,100
Reess Creek..... 300 Red Rock Croek......"Lo.ooo.. 2,800
Rocky: Creel 300 Sage Creek...... feeereeeeees 1,400
Ross Creek. ..... 300 Simpson Creek. o.....biiieeie... 1,400
Sage Creek........ 300 Dillon, Beaverhoad
Sales Creek...... 300 River.o..o.oooiiiiiiiiannens 5,000
Sales Lake....... 300 Black Tare Creek.....L.....o.... 450
ﬁlxtecn ‘Mllo( reck 450 Divide, DivideCreek................ 300
Smith Creck..... 2,000 Moose Creelc. . .ooueeiiiiiiiieaaaa, 450
Sour Dough Croek. 300 Drummond, Douglass
8 %u t;: ottonw “( lrlcd\ . 1, 500
3 i ). R 300 illow 2,000
South Meadow Creek.!.. 300 I mlgmnt Pine Cru«,k. 11;400
South Twin Lake..... .. 300 Trafl Creek........... 11,400
gptmiish Cléoek i :i()o Florence, Three Mile .
pecimen Croe 00| CreeK....oeeeeeo-o.liiiiiiaii. 1,200
ggunw((:roo’){(. 4 300 Forest }\(.rovo Hell !
orey Creek... LK) [ 3 T R 3,000
g&g{?y Cieck 2,00 | Gardinor, Nez Perco ’
Toek. ... R 300 b (¢} SRR 15,000
hbapson freck Yoo || ier e Alvn 500
Creo) 3 Ake. ..ol 3
Tice Creek....... 3,000 Baring Croek . '750
T Eml Crook........oo |l 300 Cataract Creek........
“IO;Stun I}ork, North " Cut Blrlmk l(\‘reek .................. 25,750
ranch............. jti Grinoll Lake,...oooovifiiiiiiannne, 3, 500
West Fork, South Josephine Lake,......|cceeaiana.. 3;500
Branch................o .. 300 MidvaleCreek....o..u)oeeennnannn. 500
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};@ngcr- ]-linger-
Fry and L oines, Fry and ngs,
Disposition, eggs. y ou;lymgs, Disposition. opgs.a )eanrrlli(r]ngq,
adults, ’ adults,
Montanas—Continued. Montana—Continued.
Gmcier Park, Red Eagle : ]{oundu y, Fiatwillow
(5] SN PO L0000 ||  Creek...............li.....l 1,000
Switt: Current Creek, S\»imming, Woman
North Fork......... 750 Crook............... 75
Two Medicine l.ake . 2,000 Willow Creek......... + 750
Two Medicine River,. 1,000 || St Regis, Crystal Lake. 1,250
Two Medicme River, Sap mg.,mn, Jofferson
Dry Forkeooooooooo oo e LOOO ||  River.c............|o.....lL 2,100
Glen, Willow Creek.....l............ 430 %mnrs Slute fish com-
Hamilton Bitter Root MisSion. ............ *50,000 |....covnnnen
)24 3°7.) S U 5,300 Spire Rock, Pipestone
Bmer Rool: River, CroeK.ooonoveonnn 3,750
Fast Fork..........0.......o.... 300 - Stanford, Surprise Creok 8,000
Bitter Root River, Stovonsv 1110 Bass Creek 1,250
West Fork.ooooononoeiaiaail. 300 Summit, Summit 1ako. 75
Blodgett Creek . et 300 Twin Bridge, Big Holo
Lost Horse Creek. .- 300 River...............[....cooet 3,000
Roaring Lion Cree 3001V al( our Five Mile
Rock Creek... 300 |' 1,250
Skalkaho Creck. 300 |
Sleeping Child C . .. 300 1,050
Homestako, Homestake thle Sulphnr Springs,
Reservoir 3,000 BirchCreek........|............ 1,400
Lewistown, Bear Creek .. 4,000 CamasCreek..........|[............ 1,400
Castle Creek 500 Checkerboard Creek. .| 11110100 1,400
Cottonwood Creek, Mussellshell River
100) 171 O 2,000 North Fork.........|............ 1,750
Marootte Creek . G, 500 Neowlan Creek._......[... ........ 1,750
Meadow Creek.. 750 Smith River, North
Warm Spring Craok 500 Fork..oooovoanaoc oo, 1,400
‘Wolverine Creek... 500 Wilsall, Coal Creek......b. ... ... 1,000
Libby, Doop Creek . 500 Crandall Croek........ |20 1,000
Flower Creek.........feceeeeceen.. 500 Flathead River....... [ IO 2,000
Lima B eaverhead ' TTorse Croak i 1,500
River.ce...ooociiiifonannannnn. 5,000 North ITorseCroek....|............ l,.')()O
L ivingston, Mortimer PPotter Creck..
Creek.........oovnnifoenncnennnn. 4,000 Wolf Creok, Dearborn’
Spring Creok .. 4,000 Creok, South Fork..
Summerland Creek...|............ 5,000 || New Hampshuo
Lodge Grass, Rotten BBartlelt, 8aco River....
rasg CrooK..oooo oo foeennannnn. 400 Berlin, Cloment Brook..
Lombard, Sixteen Mile Joricho Brook........
IOEK e e anneeeeeannns 1,250 State I.ine B3rook.....
Manhattan, Mcl.ellan Success Pond.........
Creok....... 6, 000 Tethlohem Junction,
Ridgley Creek . 6,000 Gale River and trib-
Mart nsdale, Spring utaries..............
Creek.....coo..nu.. 8,000 Bowman, ¥ River..
Moelrose, Canyon Creok. 450) Bretton Woods, Abo-
Miner, Miner Creck..... 1,250 naki Brook......... 5,
Rock Creek, L.ower... 1,000 Ammonoosuc River. . 25, 000
Missoula Blackfoot Asquam Brook....... 4,000
River.............ileeivnannnn. 2,000 Black Brook.. .. 5,
Momda, Horse Plains Clay Brook.. 5,
Creek............... 45 Clinton Brook........ 5,
’I‘rall Creek....... 450 Crawford Brook...... 5,000
Norris, Power Lake 3, 500 Deception Brook. .... 5,
Pouv North Willow Jeflorson Brook. 5,000
L:02) 'R PO 3,400 I.ake Andeorson. 15,
Red Lodgo, Dupont Lake Carolyn... 15,000
........................... 800 Sebossis Brook .. 5,
Lake DeVenny ................... 800 Twin Rivers.......... 20, 000
LakeMartin..........1............ K00 Bristol, Clack 13rook.... 2,000
RockCreok..........u|eeeeeeunan.. 1,000 Danforth Brook. ..... 2,
Sunnybrook Lake....[..cceeeaeenn 600 Dick Brown Brook... 2,
ed Rock, Red Rock Fowler River......... 2,
Creek......... ... ccceaennnan 450 Gooso ’ond. .. .. 2,
Rimini, “D” Lake.....{eeeeeeen.... 250 I1Tomlock Brook. 2,
ngllng, Parke’spond.|............ 1,000 Newfound Lake. 5,
Sixteen Mile Croek.. . 1,800 Patton Brook.... 2,
Robherts, Clear Creek.. K00 Ton Mile Brook.. 3,
Rossfork CanyonCroek 2, 50 Brookline, Withiec
Judith 'River....... I P 1,000 Brook............ ..

s Eggs are indicated by an asterisk, thus (*); all others are fry,
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Disposition.

New Hampshire—Contd.
Canaan, Blake Brook. ..
Fairwenther Brook. ..
IHaynes Brook..
Mascoma River..
Orange l’ond. R
Sargent Brook. .......
Cavender, Contoocook
River...... .
Cherry Moun in Lsonol
River and tributa-
TieS..coeiiininoa...
Claremont,
I3rook
Little Sugar River....
Colobrook, ~State fish
commission..........
Dover, Jenkins Brook. .
Enfiold, Bicknell Brook
Bog Brook............
Lovejoy Brook
Fahyans, Mount Echo
300K . evenrnnnnn.s
Fitz]\_\;ﬂ]inm

Kemp Brook.
Lawrence Broo
Priest Brook....
Scott Brook
Franklin, Call Brook
Gulf Brook
ITill Brook.
Tutney Brook
Glcn(-liﬂ), Oliverian
Brook

Gorham l'ppcr\\lld
' Ri\ ‘or and tributu-

('rnflon Davis Brook..
Hoyt ‘Brook
Orange Brook
South Grafton Brook .

Greenfield, 1Tolt Brook.

Smith Brook
- Groveton, S8tratford
Pond...............

ITill, Flander:
Keonc White Brook. ...
L \coma, Ellsworth
Pond...............
Russell Pond..

Sunapeo Lake. ... .... I

Lebanon, Bliss Brook..|.

Buffale Bill Brook....1..

(ireat Brook. .
ibbard Brook.
Marshall Hill Brook. .
Mink Brook
Smith Yond.
Stony Brook .

Manchester, Bog Brook.

Boman Brook
Cheney Brook..
Cold Spring Brook. ..
Dalton Brook.
Darrah Brook. .
Giould Brook.
Ilodgdon Brook .
Joc English Brook
Leaches Brook..
Mecad Brook.
Patten_Brook
Piorco Brook
Pulpit Brook

¢ Eggs are indicated by an asterisk, thus (*);

Yinger-
N lings
I'ry and ’
vearlings
eggs.a and
adults.
2,000 [..ooenanal..
2 .
2

7,50 ...

2,000 . .cerennnnn ,
Coon |1l
*50,000 1..oeueenn.
....... T
100

200 |1

300
300

2,000

|
2,000 200 |1
............ 100
300
............ 200
5,000 300
000 (..ol
3,000 200
2,000 [.....oonn...
2,000 300 |l
............. 300 1
100 |

2,000
4,000 §
3,000
2,000

New Hampshire—Contd.

New Jersey:
Bloomtleld, Third River|.

51

Disposition.

Manchester, Reed
Brook..............
Smith Brook
South Weare Brook
Stark Brook
Sweet Water Brook.
Watts Brook
Whiting Brook.
Wiggin Brook....
Woundward Brook..

Meredith,  Bearcamp
River...............

Nashua, Bartemus
rook. ..ol

Naticook Brook
Rivorside Farm
Brook
Silver Syring Brook.
Smalls Brook.
Newport, Cragin Brook.
Gunnison Brook.. .. ..
North Woodstock, Kast-|
man Brook
Lost River...........
Middle T’(\migowm-
sctt River
Oliverian,
Irook
Perey, Christine Lake..|.
Peterboro,  Brookside
Pona
Tike, Lako Katherine...
Portsmonth, Dearborn
Brook

Suncook, Bow Brook. .
Deer Brook...........
Twin Mountain, Zea-
land Riverand trib-
ulnrl(‘ﬁ

C hn.ndlm Brook.
Great Brook. .
JIevwood Brook. ...
Lower Cold River. ..
Warner, ¥rench Brook .
Meadow Brook
Silver Brook..
Stevens Brook..
Touy Hill Brook
W arren, Batcholder
Brook
Berrys Brook.
HNurricane Brook.
Patch Brook........
West  Canasan, Morse
Brook
West port Independent

Willon IIod;,don Brook

Lnglewood, Closter
Brook
Norwood Brook

Maywood, Saddle River|.

Mount Arlington,
Raritan River,
South Branch

Ridge, Shelter
Rock Lake.........

Oak

Peverley Bgook Pond.|.

TFry and
eggs.s

2,000
2,000

8,750
12 000

5,250

Finger-
lings,
yearlings,
and
adults.

all others are fry.
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]i‘ingq.r- I‘;mger-
Fry and n Fry and m);;
Disposition. epgs.6 yezgﬁn;,s, Disposition. 0RES.8 year, arlin gs,
adults. ndults
New Jersey—Continued, New York--Continued.

Red Bank, Boar Bura Fulton, Lewis Creek. ... 6,000 |............
Pond....coooiieniifivininiinan, 300 Fulton Chain, Nicks
River Edge, Passaic Loke.. ... cee.....
River tri‘)utary [+1 SO0 PR 600 Grund Gorge, Cole
Whprany, Badgley - | 20) 'S

.......................... ' 600 Grocmn ich, I'ly Brook..

' New Mexico: Hartshorn Brook ......
Bernalillo, Jemes River.|............ 5 Halfway, Carpenter
Las Huertos Canon.. ... .. .0 0 3,750 Brook........... e
Cimarron, Cimarron | Harrisville, Big Hill
River............oo]ieeeeiiaan, 9, 000 Pond...............
Glorietta, Pecos River. . |............ i 16,000 Hopewell Junction,

Las Vegas, Gallinos Vortlekill Creek. ... 5000 . ... .......
|83 S P 2, 500 Hudson Falls, Spring

Raton, Sugarite River. .|.. 7,750 Brook Pond........ 2,000 4. .........
Sante e, Nambe River.| .. T deoau Indisn Camp

Rito Pacheco.....
Santa ¥e River
’I‘esu?{ue River, Upj
New Yor
Amsterdam, Union
Mills Créek .........
Apulia, Butternut Creek
Arena, Forest Lake.....
Aubum, Hemlock

Bath
Cr

Pleasant '\'Iixiiéj ’

Benson Mines, Ellis
Littje Kiver 1T
Big _Moose, Twitchell

Lak ...............

Pal,e Brook...........
Thomas Brook.......
Buflalo,  Brookwood
Pond...............
Garden Pond
Middle Pond
Calcium, West Creek.
(,nmbn(fge Coulter’
Brook.............
Crystal La
Pommanook Creek
C arrollon Nine Mile’

(‘
Coblosklll Charlotte-
ville Creek..........
Enst Worcester Creek.
Vintenton Creek......
‘Worcester Cree)\ ......

‘req
Cortland Fall Brook..
Solon Creek...........
Virgil Spring Creek..
C‘!B’“’ Muller Brook.
ripoti Creek.........
Eden (‘AaPrlter Clear Wa-

Frenches Creek.......
leroysville Creek.....

a Eggs are indicated by an asterisk, thus (*); all others are fry.

La )\ o Plicid, Lake
Placid..............
Lanesville, Lanesvillo

Creek......o........
Livingston Manor, Wil-
lowemoe Creek
Long Lake West, Bett-
ner Pond ..
Cub Pond. ..
Otter Poud
Lyons, Ackerman Brook
Glenmart Brook......
.Sodus Creek..........

Brook. . ...e.......
Mount Pleasant, Ilea-
verkill Creek.... . ...
Sawkill Creek.... .
Now Qootlnnd Kirkiin®

Cr ..
New Yorl\ Aquurium.
North llion, Steoles l

CreeK.oooeveciennn
North Java lleu\u
Meadow & reek

Beaver Mendow Creek,
Iast Branch........
Beaver Mendow Creok,
South Branch......
Cavanaugh Creek. ....
Dewey Creek and
branches............
Java Lake.......
McGivney Creek..
McGivney (roek
South Branch.
South Borg Creek and
branches............
Tonauwanda Creek
and branches........
North Lansing, Gulf

Creek...............
Owego, Owego Creek. ..
Patterson, Croton Rivor

Mountain Brook.. . ...

Pawling, Swamp River.
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Ii‘ingu‘- | I;{!rllger-
N ings, 3
5 iy Fry and
Disposition. 1 c‘g;ggd vo:;r‘llx(x]lp, ; Disposition. cgg:ﬂ yearl (xllgs,
adults. | ndult.s.
New York—Continued. ;| North Carolina:
Phoenicia, Woodland It Doughton, Brush Creek,
CrecKeeooeonnaan... | aurel Fork.......0 [ ........... 5,000
Pine Bush, Veorkoor- | LlkCreek............1......... .. 2,000
deerkill Croek....-.. hdgomonl Sassafras
Pleasant Lake, Buck eek. ... ... el 2,000
Pond............... l'lklnnd, Howurd
Do.xd Creek...........f 3,000 [........... |l Creoke..eoee.....;.. 2,000
Longfellow L. by ontmm Eaglo chok 5,000
Poland, Buttler Lake. Granite, "Brown's pond 3,600
Port Ifenry, .Lourtnoy Horse Shoe, Mathies
Pond........ . Creek... ...l 2,400
Nhgum Pond. .. Luko '1 o‘(m\ ay, Beasley
SandPond...........0 6,000 [......i o 7 Creeke...siuenni oL 3,600
Port  Jervis, Black F lut Creok,...... |l 4,800
Brook.............. Lakeside Brook.......1..0.1077000 2,400
Kenney Brook. .. Owens Mill Creek.....|............ 3,600
Mongauy Brook. Parker Creek.........|............ 3, 600
Shinglekill Croek Itobinson Creek.. ... 1. ... .. ... 4, 800
Steinekill Creek.... Slickum Creek........c............ 3,600
Poughkeepsie, Hy Tennesseo Creck - 4, 800
Sprout Creek. ....-. Thompson River. .. 6,000
Preblo, Gmhum Brook. Tuckaseiges River....|............ 4, 800
Stoole Brook........ Montezuma, Wuutanga
Ramapo, Torn Brook.. River, Boons Fork. .|............ 5,000
R hh;(;((‘liﬂ Lllerslie” Mount §Lcrliug, Big
................................. 8,400
Richlangd Junetion, Sal- Murghy (, hambers| ’
mou River, North | b TURgember 2,000
Branch............. 10,000 |............ Montgomery Creok . . 1,500
Rome, Fish Creek...... North Wilkesboro, .
Mohawk River....... Buﬂ'ulo Creok, Joes
St. Regis Falls, Doxter Fork............... 4,000
Brook.............. Dugger Creek..... 4,000
Iast Brook. . . Grady Creek.... 5,000
St. Regis Rivor....... Laurel Creek....... 3,000
gamtoga Springs Long ! Little Dugger Creek 3,000
: Mason Branch........ 4,000
Scheno('tad v, Hunger- Steels Branch.... ... 4,000
kill Creok........... Old Fort, Catawba,
Sohenevus L1k Creok.. River..............l....o..... ?,000
irk Ouorquethml Pilot Mounmin Flat
............... Shouls Creek........|....o.o..... 5,000
Sherhurne Four Cor- Sapphire, Alley Cresk..i............ 3,600
ners Brook......... W n) nun xllo, Taylor
TTandsome Brook..... (S N S 4,200
Nigger Hollow Brook. North l)nkolu Bowman,
Number Six Brook.. AlkuliCreek........|............ 500
Shawler Brook....... Ohlo:
Smyrna Brook....... Iicllofonb&mo, Rush
Symcuse, Bear Creek.._............
00K............... Stony Creek..........

(‘ar penter Brook..
Conklin Brook........
De Montfrede Brook.

Elmwood Brook
Geddes Brook. ...
Judd Brook......
Lafayette C rook ..
Nine Mile Creek
Pobble 11il] Brook..
Poolo Brook........

Stony Brook......
Swamp Brook. .
Washingtonyv
Sunnybrook Pond
Watortown, Black
iRi\'ex- and tributar-
Mill Creok .
Wost Port, quotte
River, South Branch.
W xllnmstown, Princo
Brook..............

Qregon:

Pennsylv ania:

\I.maﬁold Cahalls Creck
Urbana, Codar ('reek...

Clackamas, Clackamas
River...............
Oregon
Creek...............
Milk Creek.
Salmon River..
Silverton, Silver Crook.

Altoona, Blair Creek. ..
Bobs Creek .
MillRun........ |
Placks Run. ... ... -

Austin, Bailey Run_ . '
Bark'Shanty Run.... ...
Big Moores Run...... |
Birch Run._......... ---.
Cowley Run P
Dry Run..........
East Deering un.

l‘momzm Run._ ... ... ...,

1I

—
(k=2 ]

Ssscsssczses ssez &

DD s
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Tinger- | I';lhxllger-
lings LS,
. Try and . ’ | Di i Fry and earlings
Disposition, eggs. )etg'llurilgs, I isposition, crgs. M m‘dg N
adults. adults,
Pennsylvania—Contd, ! ! Iennsylvania—Contd.
Austin, Hammersiey || (?lculr{ﬂeld, Camppoke 1,000
Run............... N 2,000 13§ ¢

Jones Run............ ............ 1:00() Chase Run. ...... 11000

Little Moores Run,... ..0...0.000. 2,000 | Crooked Sewer Run 1,000

:I;)'elign l(t/un.k. ............. ?,((;(0)((; | leon Rl]x{n ......... },((%

ortage Creek, . ..coeee cenvena..... , . ownoey Run.....

Proug' Run.........s............ 1,000 | Dry Hollow Run. 1ﬁ(x10

South WoodsCreek... ............ 2,000 Lberts Run 1,000
Beavner Springs, Swilt | 2 100 ]1~Ior.k lh;{n . },%

111 T 5 aines Run..........
Bod{?rd, Boegles Spring | 600 ﬁmnpuf? Run. e i:&(:))
10 £ 4 > aney Run...,

Diberts Run. .. ... . 600 Horton Hollow Run 1;000
Bellwood, Sandy Itun. .. 3,000 Kephart Run... 1,000
Benton, Marion Creek.. ............ i 150 Keth Dart Ru 1,000
Blairs Mills, Horse Val- | | Kline Run : o 1,000

.l.ey(;roqk ...... 1,000 Lambs Run. [ PN 1,000

Boiling Springs, Boiling | | Little Run,, ., e 1,000

B Splgnlxi's Lake. }58 Lm“i-{“d( Rul O i,:})(omu
TOR un... 5 OWRun..oo

Indian Peg Run 150 McDonald Run. e 1:000

Lutz Run. . ........ . 150 Maines Run, .. N PO 1,000
Bosﬁell, Card Machin 2 000 | gms% Rll(m" ..... },&X,&

un.......... 2 . errits Run..........|............

PTickings un 3000 | Ogden Run... o 000000 1,000

Quemahoning Creek . Pine Hollow Run.....[............ 1, 000

North Fork 3,000 | Pino SwampRun....|............ 1,000
Bra<(lfur<}(, Chapple Fork, é(co((]l IJ{{un ....... l.O()Jg
b ¢-7-) SO eeeiieaaa. 1,500 | an: un..... 1,00

SugarRun. ..o 0000 1,500 i Schop Run.. .. 1,000
Tuna Creek, FEast Shaws Run.......... . 1,000
Branch............. . 1,500 ; Stone Ifammer 1tun..|.. 1,000
Tuna Croek, West | Stoneville Run.. .. .. 2,000
Branch............ Seeieieeeaa, 1,000 ; Stony Battery Run...{.... 1,000
Willow Creek 1,500 Stott Run............ ceen 2,000
Cassandra, Bens Creek 1,600 1! Tarkill Run.......... 1,000
(,e‘;()bb%icﬁfek .......... 1, 600 ;I;}muul)son Run...... .. 2,000
edar Hollow 1 iser Run...... . 1,000
v(;rl'eeki....}.{'..N...l.‘.- ............ 1,000 ! Witeh Hovel iiui 2,000
alley Cree ort| "earia (‘reok........ 2,000
 Branc. ... f.._ ...... ' ............ 2,000 ! Coatsville, Birch Run..;........ 1,000

ngi(glc%mek' South ; Lol ¢€resco, Broadhoads .

------------- e J . Creeko............. ool
Chambersburg,  Birch | 200 Bushkill Creake J I 1,333

Carbaugh mih.‘...f:ﬁi ............ 210 :olgs(;?zek"éfé&riéi Pl R ’

COSD)]C)O” Lrheaguo(,reek, ____________ 7,000 ) Creek, Wost Dranchf............ 1,5

Fu}ling Springs((frooll:., ...... 3 2,500 | Curx‘l){’{m’l‘hroe Spring 10,500

Falling SpringsCreek,' 77| “%0 0 Run.......... e !

rnﬁ“{“" Lgrmlc ](' .l;,: .......... 2,500 l De]tﬁ,unhiount Holly ! 500

Falling Springs Creo |l Rum...... P K

I‘IWels‘t:R ranch.. ‘ .......... 3,500 | Donver, Little Muddy 20

oosic Run. .. e, P L P

Trout Rus. ..o b ‘ Dillsburg, Beaver Creek. |11 1,500
Cherry Run, | Downingtown, Broad

Creok............ oeee frosencnennns 300 .I Ruo................ b 2,900
Chelgy inl’zr%l,mBonling 2 000 I ﬁp\' IlZ{uu ..... .- %

pring Run. . ...l L. k i ineRun...........

Brush ltun. .. L 1,500 i Easton, Bushkill Greek 2,400

Hazlott Run. e $000 |  Ebensburg, Colo Run...|: 400

Kiln Run, . .. B L 1,570 1 Coverad hridgo Run.. .. GO0

Killens Run.......... e 1,500 | Evans Run........... .. . 600
Cheyney Walhalla Run.|. ...... 1,000 1 Hallsten Run..... e .. 200
Cisna I{legl, Bixler Run N 1,000 :: Highland Lf.{ke.” . . 400

un._......... 600 | McCartney Run...... K00
Cle\allzjﬁel(ll{, Albert Run. 1.000 I| Mc(}nrr‘l‘v}und e . . 200

Alder Run. . ....... 1,000 Moores Woods Run... . 600

Amms Run. . 1,000 | Morris Jones Run.. 400

Barnett Run, .. £,000 | Thillips Run. .. 400

Baughman Run.. 1,000 i .  Roberts Run, .. 400

Bear Wallow Run. . 1,000 Upper Chest Cre 600

Birch Run. ...... 1,000 ‘ Elbell, Cisna Run. ... .. 1,600

Bish Run. ..... 1,000 Llizabethville, Forks

Bowmsan Run.. oo . 2,000 II Creek....... oo 1,000

Browns Runt. ........... e 1,000 J; Small Valley Run. .. | . . 0000000 1,000
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¢ Eggs are indicated by un asterisk, thus (*); all others are fry.

];ilngm- ]']‘ingcr-
i N in
Disposition. Fgg&:{xd yea;rl?m,q Disposition. rgg;;:j;d yearl?ngs
(
adults. ndultb.
I’cnnsylv.xm 1—Contd. Pennsylvania—Contd.
hrata, Kurtzs Pond. . 150 (vl”llI{LO\\n Seven Mile 000
teindanbach Run.. 150 Ul aooonna.n 1
Fairclmnce, Cave llol- f‘t?rlingltlun. l:O()O
low Run 3,000 “hites Run 1,000
Yairfield, (ireen Run. . 1,200 Glen  Mills, ’
luolds étntlon Grays 1000 G }511{)1.. . 1,000
............................ ouldsbor
Tlowi m;, Spring, Canoe ‘;000 I Rl‘\'cl‘...i. e . Z%
........................... d arrisburg, Coc ar
Frie(lens, Boaverdam ! Ienderson, Crow Creok 1:000
CrecK.o..ooovennnnn. 3,000 Gulph C rook O Y 1,000
Calander Creek. ... 3000 || Horshey, Spring Crock | 300
Kimberlon Run... 3,000 Hoadleys, Middle Creck .| 80001, .........
Lick Run............. 3,000 Wnnp.um Creek....... ) 6,000 (.. .coaia....
Miller Run.. g 00)8 ]I?)])(‘\\'tl‘ll BeaverCreek ............ }, %
Rhodes Creek L) {ts Run.......
Shingle Run.__ 112000 Lo 3,000 PVottor Crock.. 1,000
Guines Junction, Big Threo Springs Run. 1,000
] ]]{oé]ow Creok....... | PN },8‘(% Huntingdon, Detwilers 200
$loody Run.......... e f EL] ¢ JE Y .
Dewey Hollow Run..j............ 1,000 Martins Run 200
i) lllic Il{un West - Jumison City, Brions 150
ranch...............o..ooo . R T P N
Lick Run. /12000 },' o0 Littlo IRun ... 150
l;gggmxwll!rook 1:000 i\’fh,cv%l(()%r II{{llxlrxll.-: - %.553
Remington Run. .. 1,000 Spring Run...... 150
Spring Run......... ... 1,000 Sullivans Branch. .. 150
Wuter Trough Hol- Tront Run........... ... . ..... 150
Wlow lel ...... },8(0)8 Jcrscl‘y S{l()l;(‘i, A}:lnhen- | Lo
otmore Run... raughs Crook
QGaleton, Beach I ’ Big Run...... 1,000
Brook.............. ...l 1,000 Caminal Run. 1,000
Buckceeller Rua.... 1,000 Larrys Creok a
Cabin Run........ 1,000 Branches...........q ... ... 2,000
guli}fgrnu(x Rul?..... .- },2{0)8 L()\\ orkl ino Bottom 1000
‘ushjon Creek........ £ 020 | I ) 7 S
br }l{lollow Croek. ... 1,000 Mol lhuLLarh(/roek 2/000
fale Run........ ... .. 1,000 McMurran Run... 1,000
Goermania Branch....{............ li.’ Otter Run...... 1:000
Hopperhouse Run....[............ 1,000 Ranches Run 1,000
Johnson Run.........|............ 1,000 Staver Run...........ii..o..o... 1,000
{gd{s{'?ncliurll\ ...................... %,&))8 u pcr Pino Botlom 1000
ottloCreek..........[............ B (173 A N
Kinsmith Crook. ... .| .00 1,500 White Door Croek ... 2,000
Little Kittle Creek...[............ 1,500 Johnstown, Baker Run 600
Losey Run........... 1,000 Benver Run........ 600
Lyman Run... 1,000 Beaverdam Run. 600
Nine Mile Run 1, 500 Bens Crock . 600
}';?gntgr Ill:m .......... rl>’88((; B%ls Cl;\wk Millors 600
ine Creck........... 2 ranch....ooo.oo il
gi‘;ﬁg}‘ l‘lll;slmch.... }:% B(}ps Creek, North 000
TN s Y -
\S\ul)tnne'%r];lll{r:fr{ o 1000 Bens, Cer’ South | 600
W