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REPORT

or TIIE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

FOR TUE

FISCAL YEAR ENDING JUNE 30, 1897.

I have the honor to submit a report of the operations of the United
States Commission of Fish and TFisheries for the year ending June 30,
1897, with reports from the assistants in charge of its different divisions,
showing the work in detail, together with an appendix describing the
methods of fisli-culture pursued by the Commission.

The work of the Division of Fish-Culture has been very satisfactory,
showing a gratifying increase in the propagation and distribution of
the important food-fishes. In addition to the stations mentioned last
year, those at San Marcos, Tex., Manchester, Iowa, and Bozeman, Mont.,
have been completed and are now in operation.

Attention has been paid to carrying out the policy outlined in my
former report, of increasing the production of the commercial species
propagated by the Commission on the Atlantic and Pacific coasts and
the Great Lakes, by establishing auxiliary hatcheries in counection with
the permanent stations, for the extension of the field for the collection
of eggs. The use of Battle Creek Station, Shasta County, Cal., obtained
through the cooperation of the California Fish Commission, resulted in
the collection of over 25,000,000 salmon eggs in addition to the 5,000,000
collected at Baird Station. In the Columbia River Basin the plants
of fry were increased by the establishment of temporary stations on
the Salmon River in Oregon and the Little White Salmon River in
Washington, the two stations yielding over 4,700,000 eggs.

The total collection at the Pacific stations, amountiug to 37,000,000,
was over three times greater than the collection of any previous scason.
5,000,000 quinnat-salnon eggs were transferred to eastern stations, and
the fry resulting from them were planted in the Hudson, Delaware, and
St. Lawrence rivers, New York, and the Penobscot and Union rivers,
Maine. Additional assignments of steelhead eggs were also sent east,
and plants of the fry were made in the Penobscot and Hudson rivers
and tributaries of Lakes Michigan and Superior.

The cod work at the Massachusetts stations was the most extensive
ever accomplished by the Commission, over 178,000,000 eggs being
collected. 97 419,000 fry were hatched and liberated on the natural
spawning-grounds by means of the steamer Fish Hawk and sailing

vessels chartered for the purpose.
v
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For the maintenance of the lobster fishery, which has been steadily
declining for a number of years, it was arranged not only to cover the
region in the vicinity of Woods Hole and Gloucester stations, but also
to make systematic collections of eggs from fishermen between Rock-
land, Me., and Noank, Conn. The schooner Grampus was utilized on
the Maine coast for the collection of eggs and the liberation of fry, and
the steamer Fish Hawk was employed as a floating hatchery at Casco
Bay. Agents were stationed at Kittery, Me.; Boston, Plymouth, and
New Bedford, Mass., and points in Connecticut, who collected egg lob-
sters for transportation to the hatcheries of Gloucester and Woods Iole.
As a result of this extension of the work, over 128,000,000 eggs were
secured and 115,606,000 fry planted. During the spring and summer
particular attention was paid to the food, habits, and growth of the
young lobster, and much valuable information was obtained at Woods
Hole, where experiments were conducted in the holding of the fry
during the molting stages.

Preliminary to the establishment of auxiliary shad-hatcheries on the
South Atlantic Coast, the Fish Hawk was detailed early in the winter
to make investigations on certain important rivers in that section for
the purpose of determining their value as collecting fields for eggs.
Proceeding to Palatka, Fla., the vessel was anchored at the mouth of
the Ocklawaha River and arrangements were made to collect eggs from
fishermen operating on the St. Johns between Welaka and Sanford,
where most of the fishing is done. Large numbers of shad were taken
daily in the nets and seines, and valuable information with reference to
their habits and movements was obtained, but only three or four ripe
fish were secured. At the end of March the vessel proceeded to
Albemarle Sound and commenced operativns at Avoca, N. C., at the
mouth of the Chowan River. The work at that point resulted in the
collection of over 27,000,000 shad eggs and the liberation of 16,000,000
fry at the head of the sound. During the months of April, May, and
June the uswal shad operations were conducted on the Delaware,
Potomac, and Susquehanna rivers, the total collection of eggs for the
season resulting in a distribution of 134,545,500 yearlings, fry, and eggs.
From the experience gained this year there is little doubt that the col-
lection of shad eggs can be largely increased by the establishment of
auxiliary stations on other rivers of the South Atlantic Coast.

The work on the Great Lakes was attended with good results, though
the collection of eggs was seriously interfered with by severe gales, which
destroyed the fishing gear during the spawning season. Over 18,000,000
lake-trout eggs were secured on Lakes Superior, Michigan, Huron, and
Ontario, besides 126,000,000 whitefish eggs on Lakes Huron, Michigan,
and Erie; 13,609,000 yearlings, fry, and eggs of the lake trout and
95,049,000 whitefish fry were distributed.

At the interior stations devoted to the production of trout, bass, and
crappie the work of restocking inland streatns and lakes has progressed
satisfactorily.
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In continuation of the experiments of previous years, to introduce
lobsters and eastern oysters on the Pacific coast, 20 adult male lobsters
and 69 females, with eggs, were taken from New England and liberated
near Monterey, Cal.,in November, 1896, and at the same time 25 barrels
of 3-year-old oysters were planted on suitable grounds in Humboldt
Bay, near Bureka, Cal., and an equal number in Yaquina Bay, Oregon.
On the same trip 129 diamond-backed terrapin from Chesapeake Bay
aud South Carolina were planted in San Francisco Bay under. the
direction of the California Fish Commission.

The following table shows the numbers of fish and eggs furnished
for distribution by the various stations:

. | . | " ' ¥ryand Adults auvd
Source of supply. ! Species, | | Eggs. ﬂngérlings. | yearlings.
Green Lake, Mo..ooooooooan, Landlocked salmon.........---- i 71,000 | 61,000 |
Atlantic 8alNOL «cvvmeaeeemaancsfoaoenaaena 33,000 ;.....
Quinnat salmon 30, 000 804, 500 |.
! Brook trout.... . 50,000 [....eaenrres
| Von Behr trouat.. Jeeeveiiaan R
3 | Golden trout..... . P 35,000 il s
Craig Brook, Me....voaueeee. Atlantio salmon ...
: Landlocked 88lMON .. .eareeienn]moreeecerenanen gt et
QUINNALBAlMON . co e vaiaan e e i
! rook trout...... '
' Rainbow trout...
i Lake trout.......
! 8wies lako trout.
i Von Bebr trout
' Steelhead trout
St. Johusbury, Vt...o.o... ..o i Atlantic salmor
i Quinnatealmon
roolk trout....
. Steclbeasd trout .
Gloucester, Mass ....oonoee-e | Lobster. . . 47,869,000
Cod.....- 62, 305, 000 |..
Mackerel . N 652, 000 |..
Woods Hole, Ma8. cconer. - LOUSLET - - - e vnnemeammamnennnnnns | 64,419,000 |.
L5 .| 35,953,000 ..
B TR A1) T 64, 095, 000 |. .
Tautog .. e ; 624,000 ..
B | Sew bass . cevecnananen i 1938, 000 |.-
Capo Vincent, N. Y..........; Rainbow oo e | 18, 00U |.
| TRKO LEOUE «ecaeemarnneaarceonnfonanncceens 1,200,000 |.
| Steelhead trout .oooviaeiieoiadieeiaaiee 10, 600 |.
| QUINUALBALINON . ¢ v cervecvanseansfecrseenaanss 1,958,000 |.
| Atlantic suhnon 48 -
. ' Whiteflsh.....
Steamer Fish Hawk ......... | Shad........
| Lobster.......
Battery Island, Md.......... ) Y1V D
. | Striped buss ........
Fish Lukes, D.C.........-.. i Black bass, large-mo
Black bass, small-moutl 2,688
Rock bass .... 5,070
Shad........ 1, 500, 000
Central Station, ). C........ - Brook trout...
Rainbow trout..
Loch Leven trout.
Lake trout......
guinnat salmon.
had..........
Bryan Point, Ml ..oooonniaai)o o do ......
Wytheville, Vit ceecvernnanennn Rainbow tromt....coee.nn
Rlack bass, large-mouth
N Rock bass .............
Put.in Bay, Oblo....oooeennan Whiteflal. . .{ 60,308, 000
Lake trout..... . 794, 400 1.
Lako herrisg ...ooeverens .. 7,209, 000
- Black bass, small-mouth. T O
Northville, Mich..coeennnnnn Laketrout...cceoueeaan-e , 252, 000 5,980, 000 1..cueeome-nn
Brook trout. .....coeeenes 12, 000 97,500 1...onienee
Rainbow trout...ceeoeeeneereeneliaeiaasoaann 6,500 ..oceconeeen
Loch Leven trout...... 15,000 '.eceeeinnnet
. Steelhoad trout. ... 32,000 cecaemineens
Alpenu, Mich..oooooeoiinans | Whitefish ........ 32,000, 000 ..o ceaene .

* 2,819,000 planted in Delaware River, New Jorsoy; 411,000 sent to Nashville Fxposition.
t Shad eggs scnt to Nashville Exposition.
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Statement of fish and eggs furnished for distribution, etc.—Continuad.

1"1;)'_1111(] | Adults and

Source of suppl,\; Species. ! Tggs. | fingerlings. | vonrlings,
Duluth, Minn................ Steelbiead trout.......... ... .. | ............ | 74,000 ...
Laketrout...... | 4,768,000 |...
Brook trout... .. 15,400 ...
Rainbow trout.. s 200 ...
Whitefish eceeniaaail 1,890,000 .. ..oeal. ..
Quiney, IN............... ... Black bass, large-mouth. ... ...l 32,375
Crappio.. oo iannnn... 3,418
Yellow perch ... 1,025
Pickerel ... i 1,700
Manchester, lowa ........... Rainbow trout 41,222 . ...........
158,000 '....ivnann..
Neosho, Mo 27, 600 60, 125
Black bass, large-mouth ........
Rock bass .......ooooiiiinao.
Strawberry bass.ceeeeeeeinnann.
San Marcos, Tex............. Black bass, large-mouth.
Leadville,Colo............... Loch Leven trout.....
Rainbow trout......
Black-spotted trout.
Brook trout.........
Yellow-fin trout ..
Baird,Cal........_...... ... Quinnat salmon. ..
Fort Gaston, Cul ............ feeenn [10 TN
I Silver salmon. ..
Rainbow trout..coooooooi Lo olLL. 22, 000 30, 000
Von Behr trout....... B 22,100 275
Steelhead trout......... . 202,000 | .cviaann...
XKorbel, Cal................ .. uinnatsalmon ... oL, 145, 365
Silver salmon... R 173, 387
Steclhead trout. S 55, 000
Battle Creok, Cal ............ Quinnat salmon ................1138,895,600 |.............. ...
Bear Valloy, Cal.... 635,000 |..cennanno..
Clackamas, Oreg.......... 4,042,634 [.conneaaan.s
Salmon River station, Oreg . 0,000 [eecerenennn.
Little White Salmon River 1,848,760 |.coaneceenn.
station, Wagh.
Mapleton, Oreg.cocueenen..... | ..... QO eeeiieei Jommmeeen 180,000 ....evannnn..

The following table shows, by species, the fish and eggs distributed
by the Commission during the year:

: : a ! N nd| o
Species. Eggs. | ¥ry. ?-g:l;lrllti::‘;;s. Total.
i. | — ..
....................................... .U 2,810,000 | 130, 226,500 | 1,500,000 | 134, 545, 500
. . 18,262, 590 13, 884, 261 7,108 32,104, 048
390, 000 1,705, 010 234, 799 2,329, 809
77, 000 61, 000 12, 566 150, 568
R S, 208,137 |.coeenn. ... 208, 137
Steelbead trout.ooeee oo iiiaiiiiiii . 50, 000 439,045 10, 645 409, 690
Loch Leven trofmt .. e. e eeneenceenenneaanenn . 32, 000 17, 209 500 49, 709
Rainbow trout. ... ooomeeiniaiiaainan. . . 341, 200 254, 801 172,122 768,123
Von Behr trout . ... R S 22,100 1, 680 23, 780
Black-spotted trout.........coeoieeeooon... freeeiaeenaa 42, 200
Brook trout........ 0 0 1110 A 332,000 943, 004 1,359, 510
Lake trout......... e, .| 1,252,000 ; 12,247,738 13, 509, 149
Swiss 1aKe tront . «.ooeeeii e eeaneeearaaias 36, 082
Yellow-fin trout. ... Ceeeeieeeiaenaas . 7,930 |. 7,930
Goldon trout.....ooem i . 10, 000 35,000 ;.. 45, 000
Whitefiah.......... ... Il .. ...| 95,049,000 5, 049, 000
Yellowperch.........oooo....... el 1,025
Pickerel ......... . 1,700
Striped bass........ , (00 450, 000
Lako herring....... 7, 209, 000
Black bass (large-moutb) . . . 85, 358
Black bass (small-mouth) ......... 719 2,719
Crappie .. 2,125
Rock bass. 42, 687
Strawberry bas | 3,120
Codfish .............. | 98, 258, 000
Flatfish. .. . .. . ' 64,095,000 |. . 64,095,000
Lobster... ettt . . i 115,606, 065 . 115, 606, 065
Tantog.... et eeebeeaans . R I 624, 000 . 624, 000
Mackerel . .. ) L. 652, 000 652, 000
Beabass.c....oiiiiiiiiiiaanna L leaemensnanes ! 193, 000 . 193, 000
'l'ut,ul........................_...._,._,__,..,i 23, 565, 700 . 542,300,000| 2,218,252 508, 144, 042

NOTE.—3,030,000 shad fry were released in the fish-ponds at Washingtou, D. C., for rearing, and
are uot to be included in the summation,
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The distributing cars traveled 87,550 miles during the year, and
detached messengers traveled 119,055 miles, in the distribution of the
fishes liberated.

The Commission is nnder continued obligations to various railroads
in the United States for free transportation furnished during the year,
a8 shown in the following statement:

Numo of rvailrond. . Curs, I,M;:::u , Name of railroad. . Cars, :\11:';::‘11
" Miles. + Miles. . ' " Milea. © Miles.
Ano Arbor Raflroad............. 460 ..., ! Kansas City, Yort Scott and | :
Atchison, Topeka and Santa Fe.l 3,717 ... ... v Memphis. ..ol P42 L
Baltimnore and Ohio Raflroad ... ........ ! 552 . Kansas City, Pittsburg and |
Baltimoreand OhioSouthwestern'..... ... ’ G5 (€ 21) § S , 308 - 646
Bangor and _Aroostook Railroad.. 48 ... T.ouisville and Nashvillo Rail- | .
Boston and Maine Railroad ..... [veeeee . L A 1T S s COB,618 ...,
Burlington and Missouri River, i , * Maino Contral Railroad.... 2,486 9%
in Nebragkg. ........ IZERRTTrS 1,288 104 . Michjgan Central Railroad. 4,860 ........
B"\:_‘Lmt'mn. Cedar Rapids and ' . Mobile nnd ()hiolku]ilmxll]d . I.Oiié :
Northern. ool L7548 . 2,101 i i 116 ..o.ieee
Central Vormont Railroad. I'Z‘:.’):s p® 8(1) B ;\\L!l:;::th:gﬁ(g nno]:h ‘%E?ﬁ; River | :
({hicngo and West M ichign'n L 1,087 ........ i . Rnikroud ...................... e ! 1388
Chicago, Burlington and Quiney.! 1,872 | 4,626 ' Minneapolis, St. Paul and Sault , !
Chicago, Milwaukeeand St. Paul [........ | 272 1" Ste. Marie Railroad ...........0 126 '........
Chicago, Peoria and St, Louis ... 292 - 170 1 Nashville, Chattanooga nnd St. | '
Colorado Midland Railrond.... .. 556 584 ') TLouls.......... OO e 151
Cl::glgtlulf Cincinnati, Chicago y Nun X;ork. New Haven aud .
douis ..ol 3,470 1. ...... By F0 0§ L) ¢ S P
Cooperstown and Charlotte Val- 'I New York, Outario and \\’est(\rn.!I 200 ........
B T P 16 i/ Northern P’noitic Railroad........ 3.020 e
(;l;:)tun roand Northwestern Rail- . , Olzsgon Railway aud Navigation | 03
Joudoooooo 358 {oeuan.. B 34 e
Chesapeako and Ohio Railroad..| 3,194 457 *| Philadelphia, Roading and New |
Delnwnre and Tudson River....| 750 28 England ...l peeeeane ' 58
Denver and Rio Grande......... : 554 4,639 , Rutland Railway....c........... s A 376
Doenver, Leadvilleand Gunuison.!. ... ... 831 7 San Antonioand Arausas Pass..! b
Detroit and Mackinac Railroad..| 2,620 188 :; St. Johnsbury and Lako Cham-
Duluth, South Shore and Atlan- Lophadn. oo '
tic Ruilroad ....... [P .- L1t N - St. Louis anq San Franelsco .
Flint nand Pére Marquette. ... ..l 3,045 645 ' Southern Pacific Railrond.
Florida Central and Poeninsular.| 1,124 §........ " Sombern Railway.........
Frt;mout, Ylkboru and Missouri Texas and Pacific Rajlroad..
Forb \Wartis wd Denver Gty 1 dad |11 7 Givon Pactte Tintirong. Lone
enve Fevoo| 444 j.oi...l. nl sific Railroad....... .
Grand Rapids and Indiana. 375 l ........ " Uni::: 1“:\(cli([l(6.l)olnr\?0; and Gulf
Great Northern Railroad. .. d 552 436 7 Vormont Central Railroad.....
H Qusg(rll‘nlltl Texas Central ... _.|........ i 1,658 Il Wabash Railroad ..........
Illinois Central Railroad . ............... | 526 i Wegt Virginia and Pittshurg

i| Wisconsin Contral Railroad. .
Woodstock Railroad .........

v, Tampa and Ke _—
. 55,008 | 23,084

Westeooiiiiii i

The scientific work of the Commission has an important bearing on
the artificial increase of food-fishes in determining the best methods to
pursue in fish-culture, in ascertaining the resnlts of propagation, and
in the study of the habits, growth, food, enemies, and discases of fish.
The Division of Scientific Inquiry was under the charge of Mr. Richard
Rathbun until December 31, 1896, when, on his resignation to accept
the position of assistant secretary of the Smithsonian Institution, Dr.
Hugh M. Smith was appointed assistant in charge of that division.

Many special field investigatiouns have been made, besides the usual
Systematic inquiries covering interior waters.

Field parties, during the summer of 1896, continued the examination
of the lakes and streams in Idaho, Washington, Oregon, and Califor-
Dnia, some of the investigations being the continuation of work begun
in previous years. The inquiries have embraced studies of the habits,
abundauce, distribution, and spawning-grounds of the fishes found in
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these waters, special attention being given to the salmon as the impor-
tant commercial fish of the region. The physical features, including
temperature, depth, ete., of the waters, have been studied because
of their bearing on fish life, and valuable data obtained. Collections of
the fishes, crustaceans, and the other inhabitants of the waters have
been made. Investigations were carried on in August and September
in the lower Columbia River Basin, in order to determine on a suitable
site for an auxiliary hatchery to be operated in connection with the
station on the Clackamas River, and a point was selected on the Little
‘White Salmon River where salmon were observed in greatest abundance.

At the request of citizens of New Orleans, an examination of the
waters at the mouth ot the Pearl River, Mississippi, was made to
determine if anything could be done toward increasing the abundance
of food and game fishes., Similar investigations were also made in the
Sabine and Neches rivers in southeastern Texas, and in the A tchafalaya
River, Louisiana; and during the spring and summner months a study
was made of the food of the commercial fishes found in Lake Su perior.
An account of these various investigations and inquiries, as well as of
other studies bearing on the subject of fish culture, is found in the
appended report of the Division of Scientific Inquiry.

The investigation already begun as to the condition of the coast
fisheries of Florida, more particularly the sponge and oyster fisheries,

" pursuant to Senate resolution of February 15, 1895, has been com-
pleted. The report sent to the Senate J anuary 28, 1897, and published,
gives an account of the inquiries and the conclusions reached.

The work of the joint commission appointed to investigate the
fisheries of the contiguous waters of the United States and Canada,
on which Mr. Richard Rathbun, of this Commission, represented the
United States, has been completed. The report of the Commissioners
was transmitted to Congress by the President February 4, 1897, and
certain of the conclusions and recommendations therein are quoted
elsewhere in this report (pp. cV-cxviI).

The laboratory of the Commission at Woods Hole was opened as
usual in the summer of 1896, its privileges being extended to a number
of representatives from well-known educational institutions.

The Commission continues to receive, through its agents and from
others interested, reports showing the results of fish-culture, some of
which may be mentioned.

‘While seining the Chesapeake and Ohio Canal during the month of
March, 1897, over 4,000 crappie, from # to 1 pound in weight, were cap-
tured hetween Little Falls, District of Columbia, and Seneca, Md., and
liberated in the Potomac River. These resulted from plants made by
the Commission in 1894,

The superintendent of the St. Johnsbury (Vt.) station reports the
capture of numbers of rainbow trout in Sleepers River in 1896-97,
One of the specimens, captured in May, 1897, was 10 inches long, weighed
% pound, and contained ripe eggs. Speciniens over 5 pounds in weight
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were also taken in Otto Creek during the spring of 1897. These are
generally found in the lower sections of the streams in deeper water
than that usually inhabited by the brook trout. Lake trout were also
reported by the same authority as being abundant in Caspian Lalke,
where plants of that species were made some years ago by the Com-
mission. In certain streams in eastern Tennessee, which have been
stocked with rainbow trout within the last few years, excelleut ﬁshlng
i8 now reported.

The probability of the steelhead trout becoming stuccessfully intro-
duced in many waters of the interior and Eastern States is indicated by
the results already attained in some regions. In the spring of 1896
the Commission planted 35,000 fry in Sucker and French rivers, Minne-
sota, and 50,000 in other streams in that State. Mr. 8. >, Wires, super-
intendent of the station at Duluth, reports, under date of June 14, 1897,
that the number and condition of the steelhicad trout in the two rivers
named warrant the belief that the species is well adapted to that section.
On June 13, 1897, 80 steelheads, from 6 to 8 inches long, were caught
in Sucker River.

One of the most interesting attempts made by the Commission to
secure the introduction of food-fishes into new waters has been the
planting of young Atlantic salmon in the Delaware River, in conjunction
with the Peunsylvania Fish Commission. In 1895, as shown in the last
report of this Commission, over 300 full-grown salmon were taken. In
1896 record of the capture of 142 fish was obtained by the office; these
weighed 1,607 pounds. Others were undonbtedly taken and not reported.
" The outlook for the seasoun of 1897 was considered good, and at the first
haul of a large shad seine at Gloucester, N. J., a 15-pound salmon was
caught; but the record for the year was poor.

The cod fishermen of Massachusetts, with practical unanimity,
ascribe their successful fishing on parts of the coast to the work of the
Gloucester and Woods Hole hatcheries. The ¢“rip fishing,” which has
apparently been established and maintained by the very large plants
of fry, continues profitable. Many statements have been received from
fishermen as to the abundanceof cod in the inshore waters and their pres-
ence on new grounds, especially on the southern part of Massachusetts.
The following note is typical of a number of letters that might be quoted:

Possibly it will interest you to know that the ‘“rock” cod, as we call them, caught
along our shores within a mile or so of the coast and from the bold shore itself nb
times, have increased in number within the last two or three years. The present
seagou they are remarkably abundant. Early in April (1897), when tho horring
were in, they could be caught with hand lines by the dory load, and just recently
(May) have been caught from the rocky points along the shore, which Las not been
the case to any extent for twenty-five or thirty years before. They weigh from 2 to
10 pounds.

Reports from various localities along the coast of Massachusetts
indicate that young lobsters are abundant, and if the work is continued
on the same scale as in the past three or four years it is believed that
this fishery will be fully reestablished.
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A plan has been adopted to bring to the knowledge of those inter-
ested reliable and prompt statistics of the fisheries, by means of monthly
bulletins showing the quantity and value of the catch landed at certain
important ports, as well as special bulletins relating to the condition of
the fishery industries. These reports are issued to those engaged in
the business and to the various boards of trade. As this plan has
received general commendation from those interested, it is designed to
extend the system to embrace all centers of the fishing trade. At the
end of each year these statistics will be issued in complete form, and
comprehensive and reliable data will be at once available.

The field inquiries, described at length in the accompanying report of
the Division of Statistics, covered an extensive territory, and attention
may be called to some of the more important.

The canvass of the shad and alewife fisheries, which is of special
interest on account of the fish-cultural operations with shad during
recent years, has been very exhaustive, including statistics of the per-
sons employed, appliances used, extent and value of the fisheries, and
other special information. It was developed that in 1896 there were
27,000 persons engaged in these fisheries and a capital invested of about
$2,172,000. The catch amounted to 50,775,000 pounds of shad and
62,066,000 pounds of alewives, valued at $1,6566,000 and 8409,000,
regpectively.

The results of the canvass of the fisheries of the Pacific States are
embodied in a special report published as an appendix to the report for
1896. The leading fishery product of this region is the chinook salmon,
and the next most important is the oyster. In 1805 17,305 persons
were engaged in the various branches of the industry and 87,275,000
were invested. In some sections the fisheries are largely increased,
San Diego and Los Angeles counties especially having built up consid-
erable new trade with the interior States, though San Francisco con-
tinues to be the chief trade center for the reception and distribution of
the products.

For the calendar year 1896 there has been a falling off in the quanti-
ties of fish landed by American fishing vessels at the ports of Boston
and Gloucester, as compared with the prior year, the decrease affecting
both ports. The aggregate receipts were 130,673,766 pounds, valued at
$3,286,898. Each species participated in the decrease, except halibut
and mackerel, though at Boston the amount ot cod landed was in excess
of the previous years.

Inquiries during the summer of 1896 confirm the previous reports that
the shad and striped bass introduced on the Pacitic coast continue to
increase, the former being so plentiful as to retail at very low prices.
The striped bass are specially numerous in the San Francisco Bay
region, and their rate of increase is such that at present their artificial
propagation need not be considered. .

The regular annual investigations of the fur-seal rookeries, under the
direction of this office, were carried on during the summer of 1896 in
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connection with the special commission appointed by the President in
accordance with the joint resolution of Congress approved June 8,
1896, to investigate into the condition of the fur-seal herd. The Fish
Commission representatives on the fur-secal commission were Lieut.
Commander J. F. Moser, U. S. N., and Mr. C. H. Townsend.

During the summer of 1896, the steamer Albatross was engaged in
Alaskan waters, having been detailed by the President to the Treasury
Department for the use of the special commission. The vessel returned
via Japan and Houolulu, arriving at Sausalito, Cal., December 1L
On the 15th she was relieved from further duty in connection with the
Treasury Department, and, after pressing repairs had been (,ompleted
sailed for San Diego December 30.

The recent very marked development of the fisheries oft the coast of
southern California makes it desirable that the extent, resources, and
location of the principal fishing-banks be ascertained, and during the
early part of the year 1897 the Albatross was engaged in provisional
examinations of the fishing-grounds off the coast of Los Angeles County,
Monterey, and in the vicinity of the Farallone Islands, to discover the
possibilities of a further extension of the off-shore fisheries. For the
first time in many years the vessel was available for exclusive fishery
work, and accordingly preparations were made for a systematic study
of the streams of southeast Alaska, to determine their resources and
the abundance, movements, and habits of their fishes.

The active prosecution of the fisheries in certain streams threatens to
seriously reduce the supply unless eflective measures are taken to offsct
the destruction. The conditions are so different along the 3,000 miles
of Alaskan coast that no general law is applicable to all parts of the
Territory. The Albatross was prepared for this cruise at Sausalito, Cal.,
and on May 8 set sail for the Straits of Fuca. Observations and dredg-
ings were made off Cape Flattery and in the Puget Sound region, and
on May 29 the vessel, having been docked, started on a northern cruise.
Inquiries were begun at Mary Island, southeast Alaska, and at the close
of the fiscal year were being systematically carried on along the coast.

In accordance with the act of Congress approved December 22, 1896,
the United States Fish Commission took part in the Tennessee Centen-
nial Exyposition, which opened at Nashville May 1, and isnow in progress.
Mr. W.de C. Ravenel was appointed representative on the board of man-
agement having charge of the Government exhibit. Fifteen thousand
five hundred dollars and 5,000 square feet of space were allotted for the
exhibit of the Fish Commission, which was arranged to show the char-
acter of the work performed by each of its divisions, the methods and
apparatus employed, and the results attained. The material was col-
lected and installed by the time of opening of the Government building
May 17, 1897,

An aquarium 120 feet long, containing 22 tanks, has been provided,
with an equal number of tanks for salt and fresh water, respectively,
arranged in an ornamental manner on each side of a grotto. The
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live-fish exhibit is intended to show the food-fishes propagated by the
Commission, as well as a large number of important economic fishes of
the Mississippi River Valley and the Southern States.

In the section of scientific inquiry are exhibited models of the vessels
of the Commission, models and types of apparatus for collecting, assort-
ing, and preserving specimens, and samples of the various appliances
used in physical observations. The results of the scientific work are
shown by means of charts, specimens of corals, starfish, sea-ur(’:hinS, and
various invertebrate animals, besides an extensive collection of oysters,

Models of pound nets, seines, spears, hooks, trawls, etc., illustrate the
methods employed in the fisheries of the Soutbern States, and a series
of models of fishing vessels shows their development from the crude
craft first used in this country to the vessels now employed.

In the fish-cultural section hatching apparatus has been erected to
illustrate practical fish-culture, and during the summer eggs of various
gpecies will be sent to the exposition and hatched.

Tu the office of the architect and engineer various maps, charts, and
illustrations have been made, and plans and specifications prepared for
the alterations and additions authorized, and repairs necessary at the
different stations. Work at the new stations in Texas, Montana, and
Towa, which was in progress at the beginning of the year, has been
completed.

At San Marcos, Tex., contracts were given out during the summer
for the various constructions necessary to complete the station, and by
the middle of November the office and workshop were finished. During
the fall and early winter a concrete basin was built around the well,
4,000 feet of pathways were laid out, a roadway 3,000 feet long was
built, the grounds were graded and fenced, and a number of suitable
ornamental trees were set ont. Ponds were excavated and the station
was in condition for fish-cultural work in December.

At Bozeman, Mont., the work was completed with the funds made
available by the appropriation of June, 1896, and the station turned
over to the superintendent on the 1st of January, 1897. The station
consists of a hatchery with a capacity of about 500,000 eggs, an eight-
room cottage for the superintendent, an ice-house, a barn, and other
outbuildings. Four stock ponds, eight rectangular ponds for rearing
yearling fish, and twelve nursery ponds were at this time ready for use.

Work on the Manchester Station was promptly begun after July 1,
and a hatchery, superintendent’s dwelling, mess-house, barn, and other
necessary buildings were erected, and an old farm-house on the site
remodeled for foremaw’s quarters. Twelve small rearing-ponds were
completed and eight large ones excavated; a wagon bridge was built
across the Spring Branch, the hatchery connected with the water
supply by a 14-inch pipe, and, though the large ponds were not lined,
the station was in condition to begin active work in January.

An act of Congress approved June 8, 1896, provided for improvements
at Northville Station, Michigan, and in accordance therewith arrange-
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ments were made for building a new batchery and superintendent’s
residence; by December 1 both buildings were completed. The hatchery
is a two-story building, 69 feet long by 40 wide. The first floor is utilized
for hatching operations and is equipped with the Clark-Williamson and
also with ordinary gravel troughs. Ithasa capacity for about 12,000,000
eggs. The cottage is a two-story frame structure with a cellar and attic,
40 by 31 feet, and contains four rooms and a hall'on the first floor and
six rooms on the second. Improvements to the water supply were made
s0 that the flow from one spring was iucreased from 180 to 438 gallons
per minute, and as it appeared that the rotting timber in the old rearing-
house was injuriously affecting the water from the other spring, the
building was torn down, the ground graded, and a stone wall built
around the spring. Another artesian well was also driven, which fur-
nishes 50 gallous of clear, cold water per minute, which will be of value
in regulating the temperature of the creek water used for the ponds.
The cottage formerly used as a superintendent’s residence was moved
to a new location and remodeled for foreman’s quarters.

For the new station in Tennessee, authorized by act of Congress
approved August 8, 1894, after an examination of various localities
throughout the State a site was selected at Erwin, Unicoi Oounty, which
appeared to combine all the important features necessary for a fish-
cultural station, there being an ample supply of cold spring water, rail-
road connections, and facilities for collecting brood fish and eggs. The
property was surveyed and, as soon as a title was obtained, was trans-
ferred to the Fish Commission. Plans and specifications for the build-
ings, ponds, and water supply were made and a railroad siding arranged
for. A telephone line was constructed, and at the close of the fiscal
year contracts for the coustruction of the hatchery and buildings had
been let and some progress made in excavating for the water supply
and ponds,

Early in the summer steps were taken to have the station at Wythe-
ville, Va., formally turned over to the Commission by the State of
Virginia, the necessary appropriation having been secured for this
purpose. Upon an investigation by the Department of Justice, how-
ever, it was found that the act passed by the Virginia legislature on
March 2, 1894, was defective, and an arrangement was accordingly
entered into between the Commissioner and the board of public works
of the Commonwealth of Virginia, by which the Commission assumed
control of the property pending the completion of the title.

The act approved June 11, 1896, provided for the establishment of a
station in the Black Hills of South Dakota, and accordingly in Decem-
ber, 1896, a careful examination of a number of available localities was
made, and a sitein the vicinity of Spearfish was found to be most suitable.
An abundant supply of clear, cold spring water, with a sufficient fall for
a gravity system for the hatchery and ponds, is available. The point is
close to a railroad line and easy of access, and the topography of the
land is such that the necessary constructions can-be economically made.
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A further examination will be made during the dry summer season, to
determine if the water supply will be sufficient at all times of the year,

Further investigations with reference to the selection of a fish-cultural
station in the State of New Hampshire, anthorized by an act approved
March 2, 1895, were made in December and January, and as soon as an
examination during the dry season can be completed a site will be
definitely selected and the construction of the station begun.

Necessary alterations and additions to the machinery of the Commis-
sion have been made under the direction of the naval engineer, who
also prepared drawings and specifications for new boilers for the steamer
Fish Hawk. This office also prepared plans for the pumps and other
machinery for the exbibit of the Commission at the Nashville Exposi-
tion and superintended the installation of the plant.

During the year the bound Bulletin for 1896, the bound reports of the
Commission for the years 1893, 1894, and 1895, and the report for 1896 in
pamphlet form were issued, and, in addition, the following pamphlet
extracts from the Reports for 1893, 1894, 1895, and 1896, and the Bulletin
for 1896G:

Report of the Commissioner for the fiscal year ending June 30, 1894, including the
reports on tho divisions of fish-culture, scientific inquiry, and fisheries, by Mar-
shall McDonald. Report for 1894, xx, pp. 1-175. 1896.

The Russian fur-seal islands, by Leonard Stejneger. Bulletin for 1896, x vI, pp. 1-148,
plates 1-66. 1896.

Remurks on the movements and breeding-grounds of the fur-seal, based on observa-
tions made while on the United States naval patrol of Bering Sea in 1894, by
John J. Brice. Report for 1894, xx, pp. 573-577. ’

A report upon salmon investigations in the headwaters of the Columbia River, in
the State of Idaho,in 1895; together with notes npon the fishes observed in that
State in 1894 and 1895, by Barton W. Evermann. Bulletin for 1896, xvi, pp.
149-202, plates 67-72. .

The artificial propagation of the rainbow trout, by George A. Scagle. Bulletiu for
1896, x V1, pp. 237-256, plates 83-94, 1890,

The artificial propagation of salmon on the Pacific Coast of the United States, with
notes on the natural history of the quinnat salmon, by Livingston Stone. Bul-
letin for 1896, X VI, pp. 203-235, plates 73-87.

Report upon the operations of the U1, 8, I'ish Commission steamer 4lbatross for the
year ending June 30, 1894, by Z, L, Tanner and F. J. Drake. Report for 1894,
XX, pp. 197-278, plates 6-8. 1896.

Description of a closing tow net for submarine use at all depths, by C. H. Town-
send. Report for 180, XX, pp. 279-282, plates 9, 10. 1896,

The whitcfishes of North America, by Barton W. Evermann and Hugh M. Smith.
Report for 1894, XX, pp. 283-324, plates 11-28. 1896. .

A report upon the fishes of the Missouri River Basin, by Barton W. Evermann and
Ulysses O. Cox. Report for 1894, xx, pp. 325-429. 18Y6.

A review of the foreign fishery trade of the United States, by Charles H. Stevenson,
Report for 1894, xXx, pp. 431-571. 1896.

The ichthyological collections of the U, S. Fish Commission steamer Albatross
during the years 1890 and 1891, by Charles H. Gilbert. Report for 1893, xix,
PP. 393-476, plates 20-35. 1896.

An annotated catalogue of the tishes known from the State of Vermont, by Barton
W. Evermann and W. C. Kendall. Report for 1894, XX, pp. 579-604.

A report upon the fishes of southwestern Minnesota, by Ulysses O. Cox. Report for

. 1894, xx, pp. 605-616. 1896.

List of publications of the 1. 8. Commission of Fish and Fisheries from its estab-
lishment, in 1871, to February, 1896, by Charles W, Scudder. Report for 1894,
XX, pp. 617-706. 1896.

Deep-sea explorations: A general description of the steamor 4lbaiross, her appli-
ances ailé}’;uethods, by Z. L. Tanner. Bulletin for 1896, xvi, pp. 257428, p{:mss
I-XL. .

Report of the Commissioner for the fiscal year ending June 30, 1895, including the

_reports on the divisions of fish-culture, scientific inquiry, and fisheries, by Mar-
shall McDonald. Report for 1895, xx1, pp. 1-123. 1896,
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Report upon the investigations of the U, S. Fish Commission steamer Albatross for
the ﬁmr %xéding June 30, 1895 (abstract), by F. J. Drake. Report for 1895, XXI,
pp. 125-168. 1896. . .

Notes on Biscayne Bay, Florida, with reference to its a(lugtn:billty as the site of a
marine hatehing and experiment station, by Hugh M. mith. Report for 1895,
XXI, pp. 169-191, 1896. . .

The transplanting of eastern oysters to Willapa Bay, Washington, with notes on the
mlhtive oyster industry, by C. H. Townsend. Report for 1895, xx1, pp. 193-202,
plate 1. 1896.

Description of a new species of shad (Alosa alabame) from’Alabams, by Barton W,
Evermann. Report for 1895, xxI1, pp. 203-205. 1896. . .

A check-list of the fishes and fish-like vertebrates of North and Middle America, by
David Starr Jordan and Barton Warren Evermann. Report for 1895, xx1, pp.
207-584. 1896. . ,

Report of the Commissioner for the fiscal year ending June 30, 1896, including the
reports of divisions of fish-culture, scientific inquiry, and fisheries, by John J.
Brice. Report for 1896, xx11, pp. 1-145, plates 1-10, 1897.

Report of the representative of the U. 8. I'is Commission at the Cotton States and
International Exposition at Atlanta, Ga., in 1895, by W. deC. Ravenel. Report
for 1896, XX11, pp. 147-167, plates 11-21. 1897. . "

Notes on the extension of the recorded rango of certain fishes of the United States
Coast, by Hugh M. Smith and William C. Kendall. Report for 1896, xx11, pp.
169-176. 1897.

Notes on the food of four specics of the cod family, by William C. Kendall. Report
for 1896, xxI11, pp. 177-186. 1897,

The fisheries of Indiasn River, Florida, by John J. Brice et al. Report for 1896,
XXII, pp. 223-262, plates 22-60. 1897. ,
Report on the fish and fisheries of the coastal wators of Florida, by John J. Brice.

Report for 1896, xx11, pp. 263-342. 1897. .

Report of a survey of the oyster regions of St. Vincent Sound, Apalachicola Bay, and
S;. GeorgeSSound, Florida, by Franklin Swift. Report for 1896, XXII, pp.
187-221, 1897.

There have been distributed 4,340 bound and 11,473 pamphlet copies
of the publications of this Commission.

The United States National Museum has published the following
reports, based on collections of fish made by the IFish Commission
steamer Albatross: :
Report on the fishes dredged in deep water near the Hawaiian Islands, with

descriptions and figures of twenty-threo now spacies, by Charles Henry Gilbert
and Frank Cramor. Froceedings of the U. 8. National Museum, vol. XIX, PPp-
403435 (with plgtes XXX VI-XLVILL).

Descriptions of twenty-two new species of fishes collected by the steamer 4lbatross,
of the U. S. Fish Commission, by Charles Honry Gilbert. Proceedings of the U. S.
National Museum, vol. XIX, pp. 437457 (with plates XLIX-LV).

Appropriations were made by Congress for the operations ot the Com-
mission for the fiscal year ending June 30, 1896, as follows:

Y S T TR $182, 060
Miscellaneous expenses :
AQmInIBtration «.ooveeeeaen ceriaaat coettaree e raae e s 9, 000
Propagation of food-fishes ... ... ..ol 115, 000
Maintenance Of VOBBOIS. - ..vunt oeeee cacaaetanecaar ce e e 30, 500
Inquiry respecting f00d-fishes .. ... .coornvirnmiiinnima e e 10, 800
Statistical INQUITY < .o niioiee ceeeeecace ceeenrienacnsomnasannnoaeanmns 5, 000

A report, showing in detail the expenditures of these appropriations,
was submitted to Congress December 6, 1897.
' J. J. BRICE,

U. 8. Commissioner of Fish and Fisherics.
F.R. 97—I1



REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. pEC. RAVENEL, -sgistant in Charge.

INTRODUCTION.

The work of the Division of Fish-Culture, prosecnted on the same
general lines as in pasp years, is shown by the following abstracts of
reports of the superintendents of the various stations. The same sta-
tions were operated as in 1896, with the addition of those at Manches-
ter, Iowa, and San Marcos, Tex., which were completed in December.
The output of salmon fry was largely augmented by the establishment
of auxiliary stations at Battle Creek, Cal., on Salmon River, Oregon,
and the Little White Salmon, Washington, which were operated in
conjunction with Baird and Clackamas stations. During the year all
the stations in New Enpgland and on the Great Lakes, as well as those
at Wytheville and Quincy, were inspected by the Commissioner and the
assistant in charge of the Division of Fish-Culture.

The shad work on the Atlantic Coast was also Jargely increased, and
steps were taken to investigate the rivers along the South Atlantic
coast with the view to the establishment of auxiliary stations. Onthe
New England coast, in addition to the operations conducted at Wonds
Hole and Gloucester, the Grampus and Fish Hawlk were utilized during
May and June in collecting lobster eggs off the coast of Maine. The
crew of the Grampus also rendered material assistance in the cod work,
collecting eggs for Gloucester Station from fishing vessels at Kittery.

From the experience gained the past season it is believed that a
cod-collecting station can be advantageously established at Plymouth,
Mass., and if successful it will obviate the necessity of penning brood
tish at Woods Hole, materially reducing the expense of that station,

During the fiscal year 586,144,000 fish and eggs, embracing 30 species
and 1 crustacean, were distributed from the following stations:

Green Lake Btation, Me. | Put-in Bay Station, Ohio.
Craig Brook Station, Me, ( Northville Station, Mich.

St. Johnsbury Station, Vt. Alpena Station, Mich.
Cape Vincent Station, N. Y. Duluth Station, Minn.
Glouccester Station, Mass. Manchester Station, Iowa.
Woaods Hole Station, Mass. Quiney Station, Ill. .
Steamer Fish Hawk (Albemarle Sonud, | Neosho Station, Mo.
Delaware River, and Casco Bay). San Marcos Station, Tex.
Battery Island Station, Md. Leadville Station, Colo.
Bryan Point Station, Md. Bozeman Station, Mont.
Central Station, Washington, D. C. Baird Station Cal.

Fish Commission lakes, Washington, | Battle Creek Station, Cal.
.C. . | Fort Gaston Station, Cal.

Wytheville Station, Va. i Clackamas Station, Oreg.
Vil
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A comparison of this season’s work with that of the previous year
shows a gratifying increase in the output of fry of most of the importanut
commercial species propagatéd, such as shad, salmon, lake trout, lake
herring, eod, quinnat salmon, Atlantic salmon, flatfish, and lobsters.
The distribution from the various stations was made as in past years
by station employees in neighboring waters and by means of the four
cars owned by the Commission. Owing to the increased output of th.e
various species it became necessary during the spring to hire an ad(.il-
tional baggage car from the Pennsylvania Railroad Coapany to assist
in the distribution of shad.

The total mileage traveled by the cars and messengers while en gaged
in the distribution amounted to 206,615 miles, 84,892 of which were
free. The only accident which occurred during the season was at San
Francisco, where a freight train collided with ear No. 3. The car was
repaired free of expense to the Commission by the Southern Pacific
Railroad Company.

Oar No. 3 was utilized as a temporary hatchery on the St. Jobns
River, Florida, during February, March, and April. At the opening
of the Nashville Jxposition in May car No. 4 was detailed tor the col-
lection and transfer of marine specimens for the exposition.

Many changes ocenrred in the persounel of the messenger service
during the year, the most important being the promotion of Capts. R,
8. Johnson and G. H. Lambson to the superintendency of the stations
at Manchester, Towa, and Baird, Cal., respectively.

GREEN LAKE STATION, MAINE (E. E. RACE, SUPERINTENDENT).

The stock of fish on hand having been distributed during the month
of June, the time of the station force during the summer was devoted
to the improvement of the water supply, construction of pouds, and
general repairs and improvements to the buildings and grounds. The
main flume from Rocky Pond to the reservoir, 6,800 feet long, was
thoroughly overhauled and arrangements were made to run the water
from the flume direct to the hatchery instead of accumulating it in the
reservoir as heretofore.

The old ponds between the hatchery and reservoir were condemned
and partly refilled, the two back of the hatchery were rebuilt, and five
new ones were constructed. The old ponds were 20 feet wide by 383
feet long, the new ones 16} feet by 383 feet. A 2-inch pipe was laid from
the hatcheryto a spring on the side of the mountain, furnishing au
increase of 25 gallons of water per minute during the dry season, at a
temperature of 43°. During the spring months the amount obtained
from this source is much larger.

The usual arrangements were made for collecting eggs from wild tish
in Green Lake, Manns Brook, Great Brook, Winkempaugh Brook, Pat-
ton Pond, and Boggy Brook. The first landlocked salmou was captured
September 17 at Manns Brook and the first brook trout September
29, The run of golden trout at Floods ’ond commenced November 1
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and continued until November 16. The fish taken were held in traps
in Great Brook, I'loods Pond, and Patton Pond until their eggs had
matured. The brook trout commenced spawning October 17, the
salmon on October 19, and the golden trout November 3. The last eggs
secured from the salmon were on November 17 and from the golden
trout on November28. The following table shows the number of brook
trout, landlocked salmon, and golden trout taken in the various traps
aud the number of eggs obtained from themn:

7 Lan(ll;ocked i
Body of water. : saiman. }___ G
I
|
|

! Tish. | Eggs. | Fish. | Eggs. | Fiah, | Eges.
e e v — - | ———— wmm = _,_,__._I-— —
|
Groon Lake 190 1 217,700 2] 16,500 \........ booeennins
Wirzkempangh Brook.........ooooooiias 49 ! 91,500 211 | 147,202 '........ [
Flyods Pond.....cooeeiiiii et 41 18,000 370 8,000 00} 82, 000
Patton Pond.. ....... .. ... ..., e 4, 5, 200 110 | 114,000+ ....... froomenees

TOLAY cevenevmenanaeem e aenannaarene ] HT.| 324, 406 3470 285,702{ 90
i | .

In accordance with the usual custom, at the close of the season the
adult tish were returned to the waters from which they were taken. A
number of ripe female salmon collected at Floods Pond yielded 12,000
eggs, but as no males were captured an effort was made to fertilize -
them with milt forwarded from the Green Lake hatchery in an air-tight
jar, which was held for thirty-six hours after its receipt. Fertiliza-
tion was apparently accomplished and the eggs were forwarded to the
batchery, but after remaining in tho tronghs for some time they all
tarned white and were thrown away.

Daring the fall the following shipments of eggs were made from the
station: Of the landlocked salinon, 82,000; quinnat salmon, 30,000;
brook trout, 40,000; golden trout, 10,000.

The following consignments were received: From Battle Oreek, Cal.,
1,000,000 quinnat-salmon eggs; from ¥ort Gaston, Cal., 50,000 steelhead-
trout eggs, and from Craig Brook, Me.,, 50,000 Atlantic salmon eggs.

The quinnat-salmon eggs arrived in excellent condition on December
17, and commenced hatching February 22. ‘They finished by April 10,
the total loss, including the number found dead on arrival, amounting
to 75,500, The fry resulting from them were held until the absorption
of the sac and then planted in the tributaries of Union River. The
steelhead eggs arrived in very bad eondition, and had finished hatehing
by May 18. Ouly 9,335 young fish remained on hand at the close of
the year as a result of this shipment, The Atlantic-salmon eggs com-
menced hatching on March 20, and after a distribution of 33,000 of the
fry during the month of June there still remained 16,220 at the close
of the year. These were placed in the reservoir to be reared for brood
stock. By April 26 all of the landlocked-salmon, brook-trout, and
golden-trout eggs had hatched, the losses during incubation being com-
paratively small. A sudden rise in temperature during the mouth of
June necessitated a partial distribution of the stock, and at the close
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of the year there remained on hand 131,141 landlocked salmon, 16,220
Atlantic salmon, and 9,335 steelhead trout.

1Taving decided to discontinue the distribution of Von Behr trout,
the 769 brood fish on haund in the fall were turned over to the fish com-
missions of Maine and Vermont. While the flume was being prepared
during the summer it was found impracticablé to provide ponds for the
landlocked salmon that had been reared at the station, and, in view of
the fact that they were about 6 years old and had never produced
healthy eggs, it was determined to liberate them in Green Lake. There
were 2,164 of these fish, varying from 1 to 3 pounds when liberated.

CRAIG BROOK STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT).

During the year two large, deep ponds were constructed on the flat
alongside Alamoosook Lake for the purpose of continuing the expori-
ment of rearing Atlantic salmon under domestication and for domesti-
cating such species as the steelhead trout, landlocked salmon, and
quinnat salmon. These ponds are each about 3,750 feet in area, and
the expense of building them was $679. In addition to a number of
minor improvements to the buildings and grounds, the old wagon-house
was moved and repaired, a stone bridge was built across the brook, two
gravel breakwaters were constructed to protect the boat-landing, the
fly-house was transformed into a hatchery for the purpose of caring for
the quinnat-salmon eggs transferred from the Pacific Coast, and a new
stand of troughs was erected for holding the fry. An aqueduct 700
feet long was also constructed in order to convey the water supply from
Craig Brook to the above-mentioned stands and hatchery.

At the beginning of the year there were on hand the following fry,
hatched the previous spring:

Atlantic salmon ................ 244,405 | Swiss lako tront..ccoeioieernnn 46,796
Landlocked salmon . ___......... 11,033 | Von Behr trout. .......ccc.ouun 487
Quinnat salmon ..._............ 7,796 | Scotch sen trout..._............ 1,337
Brook trout........ocooceeeonn. 2,668 | Stoelhoad trout .....covevceanns 12,511
Rainbow trout ................. 12,778

American lake trout............ 38, 965 Total ..o i e 378,776

During July 3,315 steelheads were liberated; the remainder of the
stock was carried through to October, when the fish were counted and
distributed with comparatively small losses The food given was the
same material usually employed—chopped liver and other butchers’
oftal, the flesh of horses, and maggots reared at the station. A small
quantity of herring roe was also used and appeared to be acceptable
to the quinnats, though it was not readily taken by the Atlantic salmon.
As in former years the food most readily caten was the maggots, which
were given alive. This year for the first time a large number of fry
were kept in the ponds, and although the losses were slightly heavier
than heretofore, these fry did remarkably wéll and outgrew the trough
fish. In all, 102,265 Atlantic salmon and 8,122 steelhead trout were
transferred to the ponds; three months later 91,017 Atlantic salmon:
and 7,398 steelheads were removed, showing a loss of 11 per cent on the
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salmon and 8.9 per cent on the steelheads. The loss in the troughs
amounted to 9.1 per cent, 143,374 salmon being taken out at the expira-
tion of seven months. It is probable that the loss on the trough fish
during the three months that the others were in the ponds did not
exceed 3 per cent, but in point of growth the pond fish were far supe-
rior, the pond salmon in the fall averaging 101.1 grains against a mean
of 45.8 for the trough fish. These figures were obtained by actually
weighing the fish.

A summary of the result of rearing fry to the yearling stage from eggs
collected in the fall of 1895 is presented below in tabular form:

! l | ] ] Percentage—
4 Prpotal ve-1” .
| Sp | o Gt bt i
’ of ‘oggs. | hatehed. | “yygp ' | 1890 © | et fall” Of eggat Of flah 1775,
; ' . count. laid out. hatehed. [ '8
| : alive
] Junet.
| T i e & . _
Atlantic salmon .....-- 275,004 | 274,158 | 203,818 | 244,405 ) 234,083 | B854 857 89.1
%uinuut salmon......... 8 345 8 218 7,861 7,706 7.407, 887! 8.7 95
andlocked salmon....1 18,883 | 18,730 | 12,464 1 11,003 ) 19,889 | 57.7 53.1 87.3
Brook tront 7,120 0. 364 2,796 2, 668 22191 3.2 34.8] 814
Rainbow tront.. .. 25,486 ) 25,377 13,203 12,778 11,651 45.7 45.9 87.6
Swiss lake trout , b1,802 51, 204 49, 803 46, 796 41,130 79,3 80.2 82.6
Von Behr trout ..o | 7,371 ¢, 652 5,978 487 653 8.8 \ 9.8 10.8
Laketrout..ceecvveeee- | 43, 460 I 42, 906 40,112 | 38, 065 \ 10, 411 I 23.9 | 24.3 25.9
II 2.0  713.6
|

| 437,500 ! 433,735 | 398,165

364, 928 ) 319, 343 ]
|

[
e
)

Atlantic salmon.—During the previous June 677 brood salmon were
collected and released in the inclosure at Dead Brook; and, with the
view of increasing this stock, a trap was coustructed early in August
near the Bangor Dam in order to stop any salmon that might ascend
the river to spawn in the fall. This dam, located below the natural
head of tide water, is subject to partial submergence during periods
of high water, It is also provided with a good fishway, but it forms a
serious obstacle, nevertheless, to the ascent of fish, and considerable
numbers were collected there during the season. They were especially
noticed under the wheelhouse of the waterworks at the west end of
the dam, where the trap was located. This trap was covstructed of steel
and wood, as offering the least resistance to the constant heavy current,
being formed like & pound in an ordinary weir, with a V-shaped entrance
and a wing running obliquely out into the river. It was secured by
bolts and numerous guys in the ledge forming the bed of the river, and
was provided with halyards by which it could be drawn up for inspec-
tion or hauled down for work. The trap proved to be well adapted for
the purpose, as the salmon passed in readily and were removed without
difliculty or serious injury. The work of construction was quite ardu-
ous and consumed more time than was anticipated, as it was not ready
for operation until August 12, when the water temperature registered
790, It had also become very muddy from the operations of a contractor
who was putting in a cofferdam preliminary to some improvements to
the waterworks. Under these adverse circumstances very few salmon
were taken; but the conditions improved later on, and 3 were secured
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on August 27, making a total of 33 captured by the trap. These were
Placed in the cars and towed to Orland, whence they were transferred
to the Dead Brook inclosure, 26 of them being delivered alive.

It appears that salmon do not congregate in large numbers at mid-
Summer, and, moreover, it is very difficult to transfer them at that
Season to the inclosure, which is 30 miles distant, on account of the
high temperature of the water. To obtain good results, the trap
should be constructed early in the spring and a retaining pool pro-
vided in the immediate vicinity. ’

During the summer 109 dead fish were removed from the pools,
which should have left 594 breeders, but as a matter of tact only 539
were found, indicating a loss of 25 per cent. Of these, 174 were
males and 365 females, 12 of which yielded no eggs. From the others,
the weight of which aggregated 1,050 pounds, 3,192,124 oggs were
secured, of which the Maine Commission received 496,000. From the
remainder, 490,000 werc shipped as follows: To the New York Ifish
Commission, 100,000; to the Connecticut Fish Commission, 100,000; to
U. 8. Fish Commission stations, 100,000; to W. S. Hadaway, Plymouth,
Mass,, 25,000; to the Pennsylvapia Fish Commission, 100,000; to the
Adirondack League Club, 25,000; to Awos Ellis, Rangeley, Me., 40,000.

From the balance of the eggs 2,008,766 fry-were hatched, all of which,
with the exception of 390,000, were liberated in the tributaries of the
Penobscot above Oldtown and in streams in the vicinity of the station;
150,000 were planted in the St. Croix River at Vanceboro, and 240,000
were retained for rearing. The loss on this stock to the close of the
year amounted to 24,442, At the beginning of the year there were on
hand 705 Atlantic salmon which had been hatched during the season
of 1893-94; of these, 290 were distributed and the balance were placed
in one of the new ponds and retained for domestication. InJ uue, 1897,
the usual arrangements were made for the collection of adult salmon,
but owing to the late run only 595 were obtained. The losses during
June were very light, and favorable results are expected in the fall.

From the two lots of domesticated salnon (desceudants of parents
reared in confinement in fresh water) 4,400 eggs of inferior quality were
secured during November; these yielded 2,167 fry, but only 1,600 of
them survived to the close of the year. Of the pareunt fish there now
remain 41.

Landlocked salmon.—Late in October 10,889 yearling landlocked sal-
mon were deposited in Toddy ’ond. These fish resulted from a con-
signment of eggs delivered at the station by a number of citizens who
Were interested in keeping up the supply of fish in that pond. In
November, 1896, the same parties furnished another cousignment of
2,352, from which 2,129 fry were hatched.

Other species.—The brook, rainbow, lake, and von Behr trout were
distributed with the other fishes in the fall, the losses beiug very
Slight, except in the case of the lake trout. On July 1 there were
38,965 lake trout on hand, as a result of the eggs shipped from North-
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ville the previous winter. They appeared to be very healthy for a time,
but later in the summer they were attacked by a parasitic trematode,
which appeared in large numbers, especially on their fins and jaws.
The mortality resulting aggregated over 26,000, leaving only 10,411 for
distribution in November. No other species were attacked by this
parasite, though all were kept in the same locality and under the same
conditions. A large percentage of fish was hatched from the consign-
ment of Swiss lake-trout oggs received from Switzerland in February,
1896. A few of these were held over and distributed in the spring of
1897, but the bulk of them were disposed of in the fall.

Steelhead trout.—The fish on hand at the beginning of the year were
carried through the summer ‘with small loss, and all of them with the
exception of 200 were distributed during the fall. These were placed
in one of the new ponds for domestication, and 191 of them survived to
the close of the year. From a consignment of eggs received in April
94,811 fry were hatched ; all but 10, 0000f these, which have been retained
for rearing, were dlstnbuted in local waters during May and June.

Quinnat salmon.—The quinnat salmon on hand at the beginning of
the year were the result of a consignment of eggs received from Baird
in December, 1895, They were carried through the summer without
material loss, and in November 7,062 yearlings were liberated in local
waters. During the fall 200 of them were transferred to the aquarium
in Washington and held until the following spring, when they were
sent to Nashville for exposition purposes. Another lot of 200 was
retained at the station until the following June, when they were liber-
ated, with a loss of only 4, in local waters. In December, 1896, a con-
signment of 1,440,000 eggs was received from Battle Creek, Cal. Some
slight mishaps befell them and it became necessary to crowd them
considerably on account of lack of space, but notwithstanding these
adverse circumstances 1,255,594, or 87 per cent, of them hatched. Of
these, 789,000 were deposited in the Penobscot and its branches above
Oldtown, 77,449 were liberated in local waters, and 50,000 were trans-
ferred to the Maine Commission, making a total distribution of 916,449;
250,000 were reserved at the station to be reared and distributed in the
fall, and at the close of the year they were in excellent condition.

The total amount of food used consisted of 42,746 pounds of butcher’s
offal, beef blood, and horse carcasses, the original cost of which was
$592.25, the additional expense of freight and drayage aggregating
$105.97. This large increase in cost and amount of food was due to
the increased number of fish carried; and it was learned by experiment
that quninnat salmon require a larger amount of food than Atlantic
salmon and other fishes.

The stock of fry held for distribution in the fall consisted of 240,000
Atlantic salmon, 2,167 domesticated Atlantic salmon, 2,295 landlocked
galmon, 250,000 qumnat salmon, 1,894 Scotch sea trout, and 10,000 steel-
head trout.
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Following is a record of the meteorological observations made at the
station during the year: -

Moan temperatures.

Water. Ruin-

_ fall. Snow.
Date. Alr. Hatchery, | Head of focd-
inside. | trough stand.
Ta.m. |2 p.m.; 7 a m l2 P-m. 7 a. 10, | 2 p. m, [Inches. . Inches.
1896—JUly «ooe it iiieriiee et it | 64.71 l 76.00 | 68.98 7177 63.56 | 67.35 6. 05
August....ooieiiiiiiiinl, 61.02 | 74.59 | ©09.28 | 72.23 | 64.06 | 68,40 1,55 |-
September................... 53.45) 64.88 [ 62.78 ) 65.05 ) 59.83 | 63.13 6.5 L.,
October..... 40.27 | 61.74 | 63.08 | 65.15 | b52.18 | 55.00 4.16
November .. 34.02 | 40.73 | 44.73 | 46.15 | 45.70 | 47.37 4,26
December. .. 17.77 ] 27.86| U4.74 | 35.46 ( 37.02 | 39.20 1.65
1897—Jnnuary . ... 13.81 26.02 | 38.66 | 34.19 36.65 | 38.18 1.65
February .................... 15.09 | 30.62 | 33.66( 34.82 | 35.3¢ (| 38.02 1.86
March .coeeeiiineiiiiiinnn... 24.55 | 35.13 | 84.11] 85,77 | 35.87 | 38.87 2.30
April 37.13 | 50.10| 87.95| 40.98 | 38.72 | 43.42) 2,30 ..
May ... 49.14 | 60.49 | 50.77 { 63.06 | 48.70 ! 52.37 | 3.90 [..
June... 55.64 : 65.77 68.71 60. 92 54. 60 57.82 3.00 , .

i 1 i
Sr. JOUNSBURY STATION, VERMONT (J, W. TrrcoMs, SUPERINTENDENT).

A special appropriation for increase of the spring water supply,
construction of reservoir, and general improvement to the grounds
having been provided, the work was undertaken early in the summer
under the direction of the superintendent. In order to increase the
water supply, the springs on the station property were developed by
excavating ditches into the hillsides. These were lined with 3-inch land
tile, laid on hemlock boards and covered with stones and gravel,
Wooden boxes were set at the outlet of each ditch to cateh the water,
from which it is conveyed through pipes connecting with the main line
to the reservoir. Much difficnlty was experienced in making the exoa-
vations on account of the land containing quicksand and clay, which
also made it impossible io obtain water free from sediment. The supply
secured by this means was about double the amount obtained under the
old system. During the rainy season the capacity of the springs has
averaged about 80 gallons per minute.

In order to prevent the clogging of the intake at the dam in Sleepers
River, o deflecting wall 30 feet long, 6 feet wide at base, 4 feet wide
at top, and 6 feet high, was constructed. A framework of timber
nserted in the wall on the east side near the lower end and fastened to
phe intake on the west side forms a recess for the water to pass through
Into the intake. This recess is protected by a grating formed of iron
rods extending perpendicularly down through the framework. Below
ﬂ_le grating, between the jetty and the crib, a piece of 10-inch cast-iron
Pipe was inserted, to be used for flushing during periods of high water,
When the entrance to the crib becomes filled with sediment. The
Wooden gates connecting the two 8-inch pipe lines were replaced by
ron ones, :

A reservoir of 172,198 gallons capacity was constructed between
Ewmerson Falls and the hatchery, at an elevation of 83 feet. A much
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larger one had at first been proposed, but it became necessary to reduce
the size owing to the discovery of quicksand. The reservoir was sur-
rounded by a wall made of local stone and Rosendale cement, the dimeu-
sions being 24 feet thick at base, 2 feet at top, and 5 feet in-height.
The sides of the reservoir and the wall were covered with Portland
cement and plastered with a mixture of 1 part cement to 23 parts clear
sand. The filter to the reservoir is so constructed that it can be cleaned
by reversing the current. A roof was constructed over the reservorr,
four doors being provided in it to permit access to the reservoir. On
January 23 the overflow from the reservoir was broken by an earth-
quake, which interfered materially with its use until the Weather per-
mitted of its being repaired.

Considerable work was done in grading the grounds, building plank
walks around the ponds, installing a steam-heating plant, and in repair-
ing the ponds constructed the previous year, frost having injured them
to such an extent that it became necessary to rebuild all of the supply
and stand pjpes. A large amount of work was also done in the interior
of the hatchery, completing unfinished rooms, etc.

At the beginning of the year the stock on hand was as follows:

Calendar year in
Species which hatclod.

1896, , 1695.

Atlanticsalmon. ...
Steolhead trout .. .. i
D /Y -8 7 1 U PR B s

During the summer field stations for collecting brook-trout eggs from
wild fish were established at Darlings I’ond, Caspian Lake, Greensboro,
Willoughby Lake, Groton, Fairbanks Pond, and Pico Pond.

Darlings Pond is about 36 miles from St. Johnsbury, 30 by rail and
6 by wagoun road. The fish there were captured by means of a V-shaped
slat trap or weir and held in retaining pens until ripe. A shanty was
erected near the trap for the accommodation of the attendant. The
first run of trout occurred on the 23d of August, 1,660 being taken in
the brook during a heavy rain storm. Very few were captured from
that time until September 6, when 1,000 more entered the trap. The
fish continued to run in schools during the rainy weather, and on
October 15, when the trap was removed, 7,138 had been captured.
During the season it was discovered that large numbers of trout were
ascending streams which dry up in summer. At the request of the
owuers of the pond they were not disturbed, but it is doubtful whether
their spawn ever matured. The first eggs were taken on September
24 and the last on October 26, over 900,000 being secured. The loss in
hatching was very heavy, only 25 per cent producing fry available for
distribution; but these were vigorous, and no definite reason can be
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ascribed for the large loss, though it has been attributed to confinement
of the trout for a considerable period before they were ripe. Next
year a temporary auxiliary hatchery will be constructed at this point.

At Caspian Lalke, 32 miles from St. Johnsbury, the trout were col-
lected by means of small-meshed gill nets and dip nets, the only
improvement in the apparatus being the jack lights, which were con-
structed especially for the purpose. Most of the fish were caught
between sunset and midnight. The first were captured October 29, and
work continued until the lake froze over, on December 2. Long after
the 1st of January the trout could be seen at work on their beds under
the ice. The total number taken in dip nets amounted to 1,457, their
average weight being a little over 1 pound. The season lasted one
month, commencing November 10, and 97 per cent of the 500,000 eggs
were good. For convenience and comfort while collecting the eggs a
boat-louse was constructed over the confining pen in the lake, with
platform space for the spawn-takers. The eggs were placed in a small
private hatchery located near the lake, and as soon as they had reached
the eyed stage were transferred to St. Johnsbury. The hatching of the
eggs taken at this point continued from January 17 to about the end
of April.

Willoughby Lake (situated 26 miles from the station, 16 by rail and
10 by wagon road) was examined with the view to collecting eggs of
the lake trout, but owing to pressure of other work the investigation
was delayed until November 10, when it appeared that the fish had
already deposited their eggs. From the extent of the spawning-grounds
and the abundance of fish there seems to be little doubt that a large
number might have been taken, Suitable facilities were found for the
establishment of an auxiliary field station.

At Fairbanks Pound, 3 miles from St. Johnsbury, 31,500 eggs were
collected. The work at Pico Pond proved unprofitable, and operations
were discontinued after 12,000 eggs had been secured.

All of the fish were returned to the waters from which they were
taken, the total loss on nearly 10,000 amounting to only 36. During
the winter 140,000 eggs were shipped to the applicants mentioned below,
and from the balance of the season’s take 491,000 fry were hatched,
a fair proportion of which were returned to the waters from which the
eggs were collected :

S. M. Pearson, Stratham, N. H.... 10,000 | L. J. Johuson, Brattleboro, Vt... 15,000
Vermont Fish Commission ........ 50,000 | Clarenco Brown, Toledo, Ohio... 15, 000
Adirondack League Club, N. Y... 25,000 | Connocticut Fish Commission ... 25, 000

While there is a marked difference in the sizes of the trout eggs
tz.Lken from different waters, they do not always vary according to the
size of the fish, as was supposed. The sizes of eggs taken at three of the
fi‘eld stations were in the propo: tion of 34, 41, and 42 to the square inch.
.lhose numbering 34 and 42 to the inch were taken from trout averag-
ing 6 to the pound, while those numbering 41 weroe sccured from fish
weighing over a pound each.
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Observations as to the effect of low temperature on trout eggs con
firmed the experience of the previous season. Kggs eyed and hatched
entirely in the spring water (ranging from 45° to 50°) yielded a larger
percentage and better fish than those taken under the same corditions
and at the same time which were hatched in water-varying from 32° to
500 in temperature. The comparisons were made with eggs collected
at Caspian Lake. It was also observed that eggs eyed in spring water
before being subjected to colder water yielded a larger percentage than
green eggs laid down in cold water. The investigations were carried
still further by trying different temperatures during thie period of incu-
bation on various lots of eyed eggs, but these were not fully completed
owing to an accident to the water supply during the eritieal period.

It was intended to carry all of the eggs after they were eyed in a
mixture of the spring and river water, the spring-water supply being
insufficient, but on the 4th of March, and periodically from that time
to April 15, it became necessary to shut off the spring water entirely.
The eggs were thus subjected to the reduced water temperature from
12 hours to 16 days at a time, the temperature during these periods
ranging from 3240 to 350, After reaching 324° the developmentof the
eggs was apparently suspended for several days, which accounts for
the length of time between the commencement and the cnd of the
hatching periods with the various lots, One lot of 35,000 was placed
in water registering 324° as soon as eyed and kept there until they
hatched, for the purpose of comparing the results with those obtained in
hatching in spring and river water mixed. They commenced hatching
March 15 and finished April 24, the total loss to May 30 amounting to
520 eggs and 1,435 fry. An equal number of the same lot of eggs
placed in mixed water, but subjected to changes caused by shutting off
the spring water periodically, began hatching February 26 and finished
April 15, with a loss of 1,223 fry and 487 eggs to May 30. Better
results would undoubtedly have been secured had it not been necessary
to shut off the spring water.

In addition to the collections made in the vicinity of the station
300,000 quinnat-salmon eggs were received in IDecember {rom Battle
Creek, 5,000 landlocked-salmon eggs from Green Lake in February, and
100,000 steelhead-trout eggs from Fort Gaston in April. The quinnat-
salmon eggs arrived in excellent condition and commenced hatching
on April 3 in water of an average temperature of 34°, but during the
hatehing period it went down to 323° on several occasions. The fry
resulting from them numbered 200,000 at the time of their distribution.
They were deposited in tributaries of the Connecticut and Merrimack
riversduring the month of July. Duringincubation whitespotsappeared
on some of the embryos, causing the loss of mauy. Thoso on which
the spots were most noticeable were separated from the others and in
a large number of instances they hatched, the spots disappearing with
the absorption of the sac. The steclhead-trout eggs arrived during a
period of unusually warm weather and were in very bad condition,
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only 26,379 healthy fry resulting from them; 10,000 were distributed in
New Hampshire waters and the balance were retained for rearing.

During the summer months observations were made in air and water
temperatures at Caspian Lake, with the view to testing the qualifications
of the lake water for use in operating a trout hatehery on a large scale.
During November the surface temperature ranged from 450 t0 332, On
the spawning-beds (from 1 to 6 feet in depth) it registered the same,
whereas it varied from 450 to 38° when taken from a depth of 40 feet.
In December and January, with an air temperature below zero, the
water from 20 to 100 feet registered 37° and 38° above zero, indicating
that an equable temperature of from 37° to 40° can be maintained
throughout the year with water taken at a depth of over 20 feet.

A small sandpiper was killed on June 13 and in its gizzard were
found the vertebral columns of several small fish about 13 inches long.

In November the superintendent was instructed to make an investi-
gation in New Hampshire respecting the advisability of establishing a
station for the propagation of trout at some suitable point in that State.
This work covered a period of two weeks in December and January.

CArk VINCENT STATION, NEW Yorxk (H. D. DEAN, SUPERINTENDENT).

An appropriation of $2,500 having been secured for the completion
of the hatchery and grounds, the work of improvement was commenced
early in July. The building was completed, the grounds graded, a wire
fence constructed around the property, a walk laid from the street to
the hatchery, and a gas plant installed.

P’ermission having been granted by the Canadian Government to col-
lect whitefish eggs in Buy Quinte, under the supervision of the fishery
overseers, the grounds between Belleville and Deseronto were exam-
inf:d and arrangemengs were made with the fishermen to operate four
seines in the vicinity of Massassaga Point, the fishermen agrecing to
pay all expenses of running the seines for the coarse fish and to allow
the Commission to have the whitefish. The fish were penned in crates,
under the supervision of one of the employces of the station. Of the
400 collected, only 25 per cent proved to be females, and a number of
these were so bruised in handling that the eggs were worthless. Asit
was secn that very few eggs could be taken at this point, on November
13 four more seines were secured nearer Deseronto. Many fish were
caught there, but ouly a few were females, and these yielded no eggs,
though they were held in pounds for some time. 1’ound nets belong-
ing to the Commission were also operated in Chaumont Bay without
results, and at Three Mile Bay six or seven traps were operated and a
good many fish captured, but owing to heavy gales the bulk of them
died before the eggs could be taken.

As a result of the season’s operations only 2,300,000 eggs of very poor
quality were obtained from all sources, from which 750,000, fry were
hatched and liborated in the St. Lawrence River. The total cost of the
work with this species for the season was $476.41.
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As there seemed to be little prospect of securing a supply of lake
trout eggs in the vicinity of the station, early in November arrangemen ts
were made to attend the tug fishermen at Dunkirk, and as a result
nearly 1,000,000 eggs were secured, at an expense of 141, In addition
to these 145,000 were taken in the vicinity of Charity Shoals, and on
November 24 a consignment of 1,000,000 was received from Northville
Station, giving a total of 2,085,000, The hatching period extended
from April 19 to May 8, and the 1,290,000 fry hatched were distributed
in Lake Ontario and its tributaries.

In addition to the operations with lake trout and whitefish the fol-
lowing consignments of eggs from other stations were hatched and
distribated. A shipment of 2,095,000 quiunat-salmon eggs arrived
from Baird, Cal., on December 15 in excellent condition, and although
much crowded in the troughs, 94 per cent of them were hatched and
were planted in tributaries of Lake Ontario and in the Hudson and
Delaware rivers. One thousand of these fry were retained at the
station, and at the close of the year they had attained a length of over
3 inches. TFrom the 50,000 Atlantic salmon eggs received from Craig
Brook 48,000 fry were hatched, the period of incubation extending
from March 19 to April 8. All of the fry were deposited in the Salmon
River on May 17. Two consignments of steclhead eggs, aggregating
50,000, were received from Fort Gaston on April 24, As they were in
very bad condition on arrival, only 10,600 fry were obtained from them
for distribution. A shipment of 27,700 rainbow-trout eggs from Wythe-
ville yielded 11,600 fry, which were distributed soon after hatching to
applicants in the State of New York.

The following table gives the average, maximum, and mean tempera-
tures of air and water at the station for the fiscal year, by months:

i Air, Water, H : Air, ! Wator.
1806, e - ) T e I o Vi
Min. [Max. Mean | Min. ‘-Mnx.i-Mcun. | Min. | Mux.|.\1eun " Min, | Max. (Mean
July ....... ‘g2l ss.735. 61: 726675 Janmary...| —9 | 57 24 ‘ 33 36 | 33.6
August ... 56 88 74 68, 70,72 i February.. 0 44 | 25.75! 33 33 . 83
September .: 39 80 : 62 n8 69 ; 64.33| March .... 6. 49| 33.66 33 33 33
chober ceen 34 68 47 47 59 : 52 | April ..... 23 6047 |33.5:43.5 38
November. . 23 03 43.66 42| 51453 May ...... 44 77 . 57 42 5.5 47.5
December..| —1| 48 27.4| 33| 41 | 36.8 I Juno ...... | 4| 85]66.75 60 |64 % 59
4 i ) . | [

GLOUCESTER STATION, MASSACHUSETTS (C. G. CORLISS IN CIIARGE).

Upon the appointment of E. F. Locke as superintendent at Woods
Hole in October, C. G. Corliss, fish-culturist, was placed in charge of
Gloucester Station. Repairs were made to the hatching-boxes, build-
ings, and machinery, and by November 13 the station was ready for
operations.

Cod.—The crew of the Grampus, under the direction of Captain Hahn,
was stationed at Kittery Point, Me., as heretofore, and commenced
making egg collections for the station on November 19. The eggs were
transferred to Gloucester, packed in closed jars, and surrounded with
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crushed ice or snow to keep the temperature equable. Collections
continued daily until March 26, the total take amounting to 113,000,000
eggs, from which 62,305,000 fry were hatched and planted. The meteoro-
logical conditions during the season were much more favorable than for
several years previous, especially in the months of November and
December, when 63,000,000 eggs were secured, from which 45,000,000 fry
were hateched. The fish from which the eggs were taken were caught
in gill nets and in trawls fished by vessels ntaking their headquarters
at Kittery.

It has been customary to fertilize cod eggs by what is known as the
wet method, but this year the dry method was employed, and the
increased percentage of fry hatched is thought to have been due to that
fact. This percentage, though much smaller than is secured with the
eggs of other species handled by the Commission, was remarkably good
considering the conditions under which they were taken. Owing to
heavy storms it is frequently necessary to allow the fish to remain in
the nets for several days, and in such instances those captured in the
gill nets perish. The fish taken by the trawl nets frequently live for
several days, and for this reason the eggs secured from that source are
superior to those obtained from the gill nets. Where the fish have
been dead only a short time it is customary to save the eggs, and though
they appear to be good when received at the station very heavy losses
occur after they have been in the apparatus for some time. The prin-
cipal losses with cod eggs occur during the earlier stages of develop-
ment, and until the emabryo is well formed great care must be taken in
handling them; after that stage has been passed they are quite hardy
and comparatively few are lost. During the early part of the season
the temperature ranged from 47° to 40°, but after the 15th of December
it fell gradually, recaching 35° on January 15. It having been found
that the water on the spawning-grounds ranges from 37° to 380, steam
was employed from that time on for the purpose of maintaining about
the same temperature in the boxes.

The experiment of hatching eggs by means of air circulation in the
McDonald automatic jar was again tried, but the results did not indi-
cate that this method could be successfully adopted. The temperature
of the water in the jars was kept at 40° by packing them in salt and
ice; the water was changed twice a day during the earlier stages and
more frequently later on, as it became foul in a very short time. About
one-third of the eggs which reached the hatching point were hatched
in the j ars; the remainder, though kept in circulation for several days,
did not hatch until they were trausferred to a McDonald tidal box,
when the fry appeared within twenty-four hours, being strong and
healthy, apparently. Instead of liberatin g them in Gloucester Harbor,
as heretofore, they were taken out in a sailing boat to the natural
Spawning-grounds in Ipswich Bay and deposited at the point of collec-
tion. The loss in transportation was very small.
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The following table shows the daily collections of cod eggs lost
during incubation, number of fry hatched, and period of incubation:

Cod season at Gloucester Station, 1596-97.

| | Period
Dato re- . Lggs re- :Lossdurin Fry o~
ceived. Whence. (‘og.ved m(,ubxmong hatched. of incu
bation.
1806. . | Days.
Nov. 19 575, 000 167,000 | 408,000 | 12
20 e . 509, 000 136, 000 373, 000 : 13
21 l..... e eeeaanaens .. 752, 000 149, 000 803, 000 12
. eemeeeceaeaaaan ..i 1,603,000 413,000 | 1, 280 000 12
24 |..... eeteteiecannaannn ..} 1,847, 000 414, 000 l 433, 000 12
25 . .. .1 2,451,000 633, 000 1, 818, 000 12
27 1, 251, 000 661, 000 90, 000 11
28 1,784,000 | 1,172,000 612, 000 11
. 42,557, 000 579, 00U 1, 978, 000 13
Dee. Ki M,ery Pointand Rockport. . . v 2,649,000 683,000 : 1,966, 000 14
Kittery Point, Me............ .. 1, 749,000 | 1, 219,000 | 630, 000 14
! 1 3, 759, 000 1, 003, 000 | 2, 866,000 14

—

3, 102 000 ' 874 000 | 1,228,090 14
3,708, 000 470, 000

2, 559, 000 969, 000 | 1, 680, 000 15
1, 148, 000 809, 000 538, 000 19
1,121, 0600 858, 000 263, 000 20
983, 000 610, 000 373, 000 20
do . 3 654, 000 ;. 1,673, 000 21
Kittery Point and Gloncester............. 1,733, 000 708,006 1,025, 000 24
(:loucester, BIABH cevernecreaean e 161, 000 37, 000 124, 000 24

Ed
=%
8
=
e
S
=

4,371,000 | 1,732,000 \ 1, 601, 000 2

4,022,000 | 1,177,000 ; 2,845,000 24

.. - . .| 2,185, 000 679,000 | 1,508, 000 24

25 - . - .- -- . 785, 000 388, 000 397, 000 24

27 |..-..do. .- 849, 000 446, 000 513, 000 24

28 ..do. . . . . 963, 000 158, 000 805, 000 23

20 ..., - . . 840, 000 301, 000 639, 000 23
cene . o8, 012,000 1,880,000 1 I, 602,000 ; 23

]80731 ! 726, 000 573, 000 153, 000 22

Jan. 2 '..... QO - cicacinencsacacencsonestoctanencscsacnnn 1, 111, 000 783, 000 . 378,000 , 25

6 | Kittory Point and Ruckport . . 37, 600 247, 000 | 190, 000 22

7 i Kittery Point and Gloucest,m et .| 1,153,000 700, 000 453, 000 21

JE R U 2 .| 1,708, 000 646,000 1,062, 000 22

ttery Point and Rockporl ...... . 710, 000 303, 000 407, 000 20

](ittorv Point, Me. . 758, 000 471, 000 287, 000 20

Rockport, Mass. .. 1, 209, 000 477,000 . 822, 000 19

Kittery Point, Mo. 024, 000 200, 000 | 424, 000 20

d 1,137, 000 867, 000 °
1,919, 000 662, 000

2,387,000 | 655,000 { MgEd OO 5

4, 185, 000 801,000 . 1,204, 000 21
1, 691, 000 , 518, 000 ¢ 174, 000 20
1, 209, 000 484, 000 726, 000 20

-

1,777,000 | 1,179, 000 588, 000 22
TFeh. do 885, 000 571, 000 314, 000 20
Kittery Point and Rockport -} 1,108, 000 242, 000 866, 000 20
5] Kittery Point, Me............ ] 2,828,000 1,148,000 | 1,680,000 22
6 | Rockport and Kilwry Point 3,644,000 3,139,000 505, Ogg 3}
1, 965, 0O ¢
4,124,000 | 1,953,000 { 13000001 5
1, 705, 000 573,000 , 1,132, 000 20
1,685,000 | 1, 312, 000 383, 000 19
1,646,000 | 1,021, 000 625, 000 18
482, 000 74, 000 408, 000 20
997, 000 558, 000 439, 000 19
1,167, 600 869. 000 208, 000 16
, 000 432, 000 386, 000 19
192, 000 178, 000 13, 000 18
308, 000 94, 000 - 304, 000 20
2, 333, (;g() 1,212,000 1,121, %0 }g
. 42, 000 388, 000 554, 000
Mar. 'Klttory Point and Rockport. . PO 3,086,000 | 1,114,000 : 2,871,000 19
Kittery Point, Me.........ocooenieeniiil, ..| 843,000 127, 000 518, 000 18
8 | Kittery Point and Rockport............... .. 1,440, 000 739, 000 701, 000 10
0 | ROCKPOTt, MuBs. . cvvevrrrcarcceeocacrnsneeennas 603, 000 337, 000 166, 000 18

Total.oeoen e ie e 113, 140, 000 | 50, 835, 000 | 62, 305, 000
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Lobster work.—Arrangements were made for collecting berried lob-
sters from fishermen in the vicinity of Gloucester, Boston Bay, and
Kittery Point, and with the view to further extending the work the
schooner Grampus was detailed to make collections along the Maine
coast from Portland to Rockland. Permission having been obtained
from the commissioners of Maine, New Hampshire, and Massachusetts
for holding egg lobsters in live-boxes for the use of the QOommission,
Captain Hahu visited the various fishing centers in March and made
the necessary arrangements with the fishermen, who agreed to deliver
large females for 15 cents each and small ones for 10 cents. A small
steamer was chartered to make the collections in Boston and Gloucester
harbors. The season extended from April 17 to July 19, the total col-
lection amounting to 54,532,000, from which 47,869,000 fry were hatched
and planted. These results, though not as good as had been expected
from the extent of the territory covered, indicated that the work can
be greatly extended under favorable conditions. The weather during
the early part of the season was very bad, and as a large part of the
territory covered was new, the fishermen did not take much interest in
the work until the season was well advanced. The greater part of the
lobsters from Boston Bay came from the dealers, and by employing two
or three local agents instead of one next year it is probable that better
results can be secured.

The collections by localities were as follows: Boston Bay, 23,687,000,
Gloucester Harbor, 5,950,000; Kittery Point, 6,966,000; the schooner
Grampus, in Maine, 17,370,000; Marblehead, 559,000. The egg lobsters
collected on the Maine coast were trausferred without ditficulty in the
well of the Grampus to Gloucester, where the eggs were stripped and
placed in jars, the lobsters being liberated by the vessel’s crew at points
along the Maine coast on the return trip. Those collected in Boston
Bay were transferred by steamer, and little difficulty was experienced
in transporting them during the early part of the season, On the first
five or six trips they were carried in hogsheads packed in seaweed, no
water being used, but as the weather grew warmer it became necessary
to use water and to change it frequently enroute. Ice was used, but
without any apparent eftect. This failure late in the season was prob-
ably due as much to the condition of the lobsters when received as to
the temperature, since many of them had been shipped to Boston, from
distant points, packed in ice. A vessel with a well should be used for
transporting them. )

The eggs were developed as heretofore, in the McDonald jar. As the
temperature of the water remained below 50° until June 1, the fry did
not commence hatching until after that date, but from that time on they
came out very rapidly, necessitating large plants cach day. The bulk
of them were distributed in Massachusetts waters between Marblehead
and Rockport. By means of the Grampus 11,665,000 were shipped
to Maine and planted in the localities from which the lobsters were col-

F. R, 97—111
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lected, little difficulty being experienced in the transfer. During the
latter part of the season several shipments were sent by rail to Port-
land in charge of a messenger. The first two lots were planted without
loss, as the weather was cool, but the third, shipped on a very warm day,
suffered heavy losses, as it was impracticable to use ice on account of its
freshening the water.

Mackerel.—Early in June steps were taken to secure eggs from the
trap-net fishermen in the vicinity of the station, but no mackerel were
caught until June 9, when the drag nets secured a small number 15
or 20 miles offshore. Spawn-takers werc detailed to attend the drag
nets, and the launch visited the traps in the vicinity of Magnolia and
Manchester daily. The first eggs were collected June 16, and the last
on July 12, the total collections amounting to 1,108,000, from which
652,000 fry were produced. From some of the eggs collected over 90
per cent were hatched. They were handled in the McDonald tidal box
in the manner adopted for the cod eggs, except that the motion given
was not so violent. This was regulated by setting the siphon high
enough to allow the water to rise and fall not over an inch. By doing
this the full strength of the current did not reach the surface where the
greater part of the eggs were, and a gentle motion was secured, just
gufficient to keep them in circulation. The eggs hatched in from 3 to
5 days and were clcaned only once. They should not be changed from
one box to another during the first day or two.

The following table gives a summary of the work at the station:

3 o
Species. Ll%%:iofl(.ﬂ. lFry planted.
GO L in e it it iiieeeccearcrasmsrasanavracnssoecsncancacroaancanarans 113, 000, 000 02, 305, 000
D 01311 L PN 54, 532, 000 47, 869, 000
b BT T3 S R R R R R i 1, 108, 000 652, 000
TOUAL e eeeee e re e eer e emme e e e e e ea e | 108,610,000 : 110,826,000

The hatchery and pumps were taxed to their utmost capacity many
times during the season, and at its close arrangements were made to
enlarge the plant so as to be able to meet all emergencies another year.

Woons HOLE STATION, MASSACHUSETTS (L. I'. LOCKE, SUPERINTENDENT).

The following statement shows the kinds of fish propagated, number
of eggs collected, and fry hatched and distributed during the year:

Species. '{ El%%:o%‘fl‘ Iery planted.

i P T

Cod ...] 65,167,000 L 45,059, 000

Lobster. ... 74, 152, 000 64, 419, 000

Tlatfish. ... 81,581,000 | 64,095, 000

Tautog .... 1, 646, 000 624, 000

SeA DABE ... iiiiieeiierieacaieeicaaansraenen 241, (000 193, 000

MACKErOl cuueeniecniierteanmeeneennaaeeesenssssenees L
,

B T U PPN 205, 950, 000 ' 185, 284, 000

The work at the station was directed by Alexander Jones until October
10, when he was relieved by E. F. Locke, who was appointed superin-
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tendent of the station. With the view to increasing the output, addi-
tional live-cars for holding adult cod were constructed and arrangements
were made with the commercial fishermen to supply the fish. The
Grampus was also detailed during the latter part of September to make
collections. The first consignment of cod was delivered at the station
on October 3, and by the 4th of November 9,379 fish, averaging 4
pounds and more in weight, had been delivered ; 2,910 were furnished by
the Grampus and the balance were purchased. They were apparently
in first-class coudition when received, and no serious losses occuirred
until the middle of November, when the death rate became very heavy,
as many as 200 dying in 24 hours. This loss was duc to injuries received
in capture and transportation from fishing-grounds and to the breaking
out of sores, which formed just under the skin and spread over the
entire body. Of the smaller fish, 2,500 were transferred to a small pool
near the residence, many of them being affected as deseribed above,
but after remaining in the pool a short time the sores healed and they
apparently recovered.

The collection of eggs commenced November 9 and continued until
January 25, during which time 50,914,000 were secnred from 884 spawn-
ers. The results attained were very discouraging, as the number of
brood fish secured was much larger than in past years. During the
winter 2,350 of the smaller ones were released, as they gave no evidence
of spawning. The experience of this season seems to show that no fish
weighing less than 6 pounds should be retained for spawning purposes.
On January 25 all of the stock on hand, amounting to 1,500, were killed
by anchor frost. From the following table it appears that not only a
much smaller percentage of the fish purchased this year were spawners,
but the yield of eggs per fish was also much smaller than in past years:

[
Brood
, ﬁ:h. t Egge taken.

Ripe | Eggs per
ﬁth. %ish.

|
)

....................................................... | 349 8, 500, 000 01 93, 000
... 3,000' 67,600,000 587 | 115,000

-] 1,620 | 48,600,000 . dd4d 102, 000
Go#.320 ' 85,500,000 1 1,107 71, 000
70, 800, 000 415 : 170,000

50,014,000 | 881 | 57,000
.................................................. 21,604 | 331,014,000 | 3,528 ‘ 608, 000
: i

In. addition to the eggs collected at the station, 5,606,000 were
recelved from Kittery Point, Me., and 8,647,000 trom the fishermen near
Duxbury, Mass. It having been decided in Janunary to atitempt the
collection of eggs at the latter point, the mate of the Grampus, Mr.
J. C. Conley, was placed in immediato charge of the work with a small
force, and, although the collection was undertaken at the time of year
Wl}en the weather is most unfavorable, the results attained were grati-
fying, and it seems probable that about 75,000,000 eggs can be obtained
from this source next season. The total output of fry from the eggs
handled at the station amounted to 35,953,000, the hatching being
done, as usual, in the McDonald tidal box. The temperature of the
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water having fallen to 33° in January, it was raised and maintained
at from 38° to 40° by introducing steam directly into the supply pipes.

The fry distributed during the month of November were deposited in
the harbor, but all those hatching after December 1 were liberated on
the spawning-grounds off No Man’s Land and Gayhead, part of the
plants being made by the steamer Fish Hawk and part by a small sloop
chartered for the purpose.

The following table shows in detait the daily receipts of eggs, number
of fry hatched, and period of incubation:

| Number | Number - Date of | Date of ’ Number | Number | Date of |Dute of
Dato. | of eggs of fry : hatch- | plant. Date. | of eggs of fry hatch- | plant.
recoived. | hatched. ' ing. ing. | received. | hatched. ing. ing.
H I
1896, | 1396, | 1896, \ 1896, 1897, | 1897
Nov. 9 337, 000 235,000 | Nov. 19 | Nov. 20 || Dec. 17 | 2,298,000 | 1,098, 000 | Jan. 14 | Jan. 18
10 545,000 261, 000 20 21 H 18 758, 000 431, 000 14 18
12 972, 000 560, 000 21 22 19 | 1, 516, 000 788, 000 18 22
14 426, 000 302, 000 24 24 . 211 1,420,000 978, 000 19 23
16 | 1,162, 000 640, 000 25 25 22 213, 000 124, 000 19 22
17 083, 000 397, 000 26 28 :! 26 | 2,370, 000 | 1,472,000 22 29
18 | 1, 085, 000 700, 000 27 28 . 28 11,017,000 + 580, 000 24 29
19 758, 000 400, 000 20 28 30 379, 000 263, 000 25 29
20 | 1,279, 000 728, 000 20 30 1807
21+ 1,943, 000 | 1,138, 000 80 30 || Jan. 1 | 1,720,000 1,844,000 27 25
23 | 1,966,000 | 1,086,000 | Doc. 2 Dec. 3 4 48, 000 654, 000 20 | Feb. 9O
24 | 1,160, 000 594, 000 3 4 ] 758, 000 521,000 | Feb. 2 5
25 | 2,487, 000 | 1,430, 000 4 [N 8 237, 000 102, 000 2 5
27 | 2,842,000 | 1,760, 000 8 9 10 1,801, 000 | 1, 320, 600 8 8
28 | 2,038, 000 | 1,400, 000 8 12 | 115,070,000 | 1, 844, 000 8 8
30 | 2,131,000 | 1,319, 000 12 14 12 427, 000 230, 000 11 13
Deoc. 1 | 1.082, 000 13 14 14 2,014,000 | 1,539, 000 11 13
412,180,000 | 1,232,000 15 18 . 16 450, 000 174, 000 11 13
5| 1,188, 000 655, 000 16 18 18 7568, 000 179, 000 11 13
3] 7568, 000 490, 000 17 18 21 ‘ 237, 000 127, 000 18 17
7 474, 000 91, 000 21 24 | 22 758, 000 228, 000 16 17
8 | 2,465,000 | 1,712, 000 21 24! 23 47, 000 11, 000 16 17
9 592, 000 296, 000 23 24 24 | 616,000 379, 000 18 17
10 663, 000 362, 000 25 31 . 31 948, 000 314, 000 26 7
11 | 1,233,000 687, 000 27 31  Feb. 1 1,326,000 305, 000 28 27
1897. 1897. 2 ! 1, 137, 000 546, 000 26 27
12 544, 000 379,000 | Jan, 6 |Jan, O H
14 | 2,081,000 | 1,019, 000 7 9 i85, 167, 000 (35, 953, 000

Flatfish.—Early in February fyke nets were set in Woods Hole Har-
bor and Waquoit Bay,and the first ripe fish were captured on the 15th.
From that time collections were continued daily until the 15th of April,
305 ripe females being secured from the seven nets operated. The take
of eggs aggregated 84,591,000, or an average of about 277 ,000 per fish;
the yield per fish varied with the size, one female, 33 pounds in weight,
producing 1,462,000. The fish captured in Waquoit Bay were much
larger than those from Woods Hole Harbor. The hatching was done,
as usual, in the modified McDonald box, the period of incubation vary-
ing from 7 to 22 days, according to the temperature of the water. By
the close of the season 64,095,000 fry had been hatched and distributed
on suitable grounds in Buzzards and Waquoit bays,

Lobsters.—While engaged in collecting lobsters for shipment to the
Pacific Coast during October and November 887,000 oggs were collected
and placed in hatching-jars. They did well throughout the winter, but
the losses became very heavy about the 1st of April, and as a result
only 385,000 fry were hatched from them. The regular spring collec-
tions commenced on April 7. The field of operations was enlarged by
the employment of an agent at Plymouth, Mass,, who purchased egg
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lobsters from the fishermen operating between Green Harbor and Ship
Pond, including Duxbury, Kingston Bay, and Plymouth Harbor. This
territory proved to be very disappointing, as tho entire number of eggs
received during the months of April, May, and June amounted to only
5,335,000. Collections were made at the usual points in the vicinity of
‘Woods Hole, and steps were also taken to secure the egg lobsters cap-
tured in the vicinity of Block Island and along the Connecticut coast,
a small smack being chartered for the purpose of bringing them to the
station and transporting the fry back to the spawning-grounds. The
lobsters brought in by the smack were uiuch larger than those obtained
from the other points, hence the yield of eggs per lobster was greater.
All of the adults handled were returned to the waters after the eggs
had been stripped. The eggs were handled in the universal hatching-
Jjar, and the losses were comparatively light, the total take of 74,152,000
yielding 64,419,000 fry. The planting of the fry was commenced on
May 19, and during the season several shipmeuts were sent by rail to
Plymonth and Provineetown, being carried in the ordinary transporta-
tion can without serious losses. The last deposit was made on July 13.
Experiments were tried during the latter part of the season in holding
and feeding young lobsters in hatching-boxes containing sand, gravel,
stones, and vegetable life. Collections of crustaceans and copepods
were made daily, and microscopical examinations showed that these,
together with some vegetable life, formed their principal food. In only
a few instances was cannibalism observed.

Mackerel.—During May and June efforts were made to collect mack-
erel eggs from fish caught in pound nets in the vicinity of the station,
but no ripe ones were captured, though the nets were visited daily from
June 16 to the end of the month. Spawn-takers sent to Edgartown to
make collections from the hand-line fishermen reported that all of the
female mackerel were either spent or unripe, and the only eggsreceived
were several small shipments, aggregating 153,000, sent by the spawn-
taker stationed at Barnstable, Mass. These were collected between
June 19 and 26, and were forwarded to the station in Mason Jjars,packed
in an ordinary transportation can partly filled with ice water. They
Wwere apparently in good condition when received, but died on the second
day, and it is thought that the change in temperature affected them, as
the water inshore where they were packed was 6° higher than that at
the point of collection.

Sea, bags.—Efforts were made to secure eggs of the sea bass in con-
Dection with the collection of mackeral eggs, but only two ripe fish were
found. The 241,000 eggs obtained from these produced 193,000 fry,
which were planted in Vineyard Sound. As large numbers of these
fish are usually taken off Cotuit and Hyannis by hand-line fishermen
a spawn-taker was sent to those points, but he found that the fishery
had been abandoned before the commencement of the spawning season.

Tautog—At the approach of the spawning season of this fish arrange-
ments were made for continuing the work begun last season, and on
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the 29th of June fishermen were employed to capture brood fish. Many
Jarge ones were secured, but only 24 of themn weré ripe. These yielded
1,646,000 eggs, from which 735,000 fry were hatched and planted in
Vineyard Sound. The last eggs were taken on July 9, and the average
period of incubation was from two to three days.

STEAMER Ixelt ITAwK (LIBUT. FRANKLIN SWIFT, COMMANDING).

‘With the view of determining the spawning-grounds and season of
the shad on the St. Johns River and other southern streams, the steamer
Fish Hawk proceeded to I'lorida in January to undertake the collection
and hatching of shad eggs. DPalatka was reached on Janunary 16, and
an investigation of the fishing-grounds between that point and the
headwaters of the St. Johns was at once commenced. It was found
that the majority of the shad taken in the upper part of the river were
caugbt in haul seines; from Volusia Bar to Lake Monroe, a distance of
50 miles, 30 of them were operated, while above the lake there were only
3. The seines were of 34-inch mesh, 300 yards long, and 40 meshes
deep. No ripe shad were caught at Sanford and an examination of
those taken indicated that they would not spawn for some time.

As the water at the mouth of the Ocklawaha River was found to be
well adapted for hatching purposes, a suitable anchorage was found
and the vessel was removed there on January 26, The water in this
section of the river was found to be slightly brackish, and it continued
so until February 17. This was attributed by the inhabitants to the
presence of salt springs in the lakes and river, but it seems more
probable that it was caused by the banking up of the sea water at the
mouth of the river by easterly gales. Tide gauges werc used and regu-
lar observations of density and temperature were kept during the time
the vessel was stationed at this point, As operations were being con.
ducted on a large scale at Volusia Bar, arrangements were made with
the fishermen for collecting eggs, and through the courtesy of Capt.
W. A. Shaw, commanding the steamer City of Jacksonville, free trans-
portation was furnished the employees of the Oommission engaged in
the work. Volusia Bar is situated at the entrance of the St. Johns
into Lake George, aud is so narrow that a seine can be stretched across
it,thus effectually stopping all fish. The seines are operated from sun-
rise to sunset, and as soon as one is laid out and ready to be hauled in
another is run out behind it, so that the shad passing up the river have
little chance to escape. The catch was large throughout the season,
and at times amounted to over 1,000 per day.

Spawn-takers were stationed at this point and at Welaka on Teb
ruary 23 for the purpose of making regular examinations of the fish
captured. The ship’s nets were also set regularly, but the majority
of the fish taken were gizzard shad. On the 3d of March 8,000 eggs
were secured at Volusia Bar. They were hatched without loss, the
mean temperature of the water during incubation being 730, .The fry
were strong and healthy, and exhibited no signs of weakness, as might
have been expected from the high temperature of the water. They were
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liberated in the middle of Little Lake George. At the time these eges
were taken it was thought that the spawning season had at last g,rmved,
but no more were secured, though operations were continued dally'. In
order that the entire field might be covered, car No. 3 was f}tatwned
at Sanford, Fla., in February, and a part of the crew of thg ch?b Hawle
was detailed to assist Capt. T. C. Pearce in making collections in Lake
Monroe and iu the river above and below it.

From February 20 to the end of March the spawn-takers from the car
attended daily the seines operated at Manuel Landing, between Lz.zkes
George and Monroe. The appearance of the shad in general remained
the same to the close of the season, though several ripe ones were found
early in March, from which 57,000 eggs were secured. The first two
lots taken were placed in the hatching apparatus as usual, but inside
of twenty-four bours they were all dead. This loss was attributed to
the use of water from the city works, which contains tannin. The
third lot of eggs was hatched withdut difficulty in water taken from
Lake Monroe, and. the 10,000 fry resulting from them were liberated in
that lake.

At Volusi.a Bar observations continued until the close of the month,
but though large numbers of shad were being taken in the various
seines and gill nets fished on that river, no ripe ones were found

About the close of March spawn-takers were sent to Lake Harney,
35 miles up the river, but they reported that there was no fishing for
shad at that point. Again, in April, one of the men returned and madeo
several hauls with a seine, capturing 1. He was informed that small
numbers of spent shad had beeun caught there for the past three weeks.
A third trip to that lake, on April 15, resulted iu the capture of 5 spent
fish. On April 5, after the close of the fishing season, a seine was
hired ‘and four hauls were made at Manuel Landing, resulting in the
capture of 18 roe shad, none of which was ripe.

Trips were also made to Lakes Poinsett, Winder, and Washington,
but from the information gathered it seems that very few shad go beyond
Lake Harney.

Though much valuable information was obtained, the results as a
whole were unsatisfactory, as the main object had been to locate the
Spawning-grounds and to determine definitely at what season eggs are
deposited. The dealers stated repeatedly that spawning fish had been
captured in January and February. It may be that the headwaters of
the river and the lakes are the principal spawning-grounds, but as
there is no commercial fishing in those waters this was not decided.

On March 25 the Fish Hawk sailed for Albemarle Sound, arriving at
Mackey’s Ferry on April 1. As soou as possible afterward the owners
of the seines, pounds, and gill nets were interviewed and arrangements
made for collecting eggs. Spawn-takers were sent out on April 2 and
the first eggs were brought in on the 5th, From that time to April 27
€ges were taken every day except Sunday, when fishing is prohibited
by law. On April 7 the eggs collected the previous day commenced
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dying, and as their general condition before being placed in the jars
was good, the loss was attributed to the water. . An examination by
the chemist failed to show any deleterious substances, but to avoid
further losses the vessel was removed to Avoca, on Salmon Creek,

. where it remained to the close of the season. This location proved
excellent, as it was within reach of the seines owned by Dr. Capehart
and Mr. Hampton. The ship’s lJaunches and five spawning boats were
in constant use, and by April 27 the collection from all sources amounted
to 27,901,000; 22,540,000 of these were secured from the seines at Avoca
and 3,965,000 fromn Mr. Hampton’s seines on the Roanoke River; the bal-
ance were obtained from pound nets. As the result of the season’s
work 16,911,000 fry were hatched and planted in the Albemarle and its
tributaries, under the direction of Dr. Kendall, who had been detailed
to observe their habits after liberation. The temperature of the water
during the season varied from 59° to 630,

On April 27 the vessel proceeded to Delaware Bay, the 5,473,000
impregnated eggs still on hand having been tarned,over to Dr, Ken-
dall, to be hatched in floating boxes anchored in the Salmon River.
Owing to the very poor circulation of the water here the loss on these
eggs was very heavy; the 750,000 {ry resulting fromn them were liberated
in the Chowan River. The vessel arrived in the Delaware on May 1,
and remained at Howell Cove until May 28, when it removed to an
anchorage off Gloucester. I'or the first time in the history of the shad
work on this river the efforts to collect eggs from the fisheries above
the city of Philadelphia met with success. Collections commenced
at once and continued without interruption until June 11, during which
time 66,708,000 eggs were obtained and 42,130,000 fry hatched. Over
a third of the eggs were collected in Howell Cove; the balance were
obtained from gill-net fishermen and from seines above Philadelpliia.

The following table shows the daily collection, nmnber of ripe fish
used, fry hatched, and average temperature of air and water:

I ) | | i Average |l [ | Averago
iFemale, No.of |- itemperature] Fomale| No.of '\ temperature
Date. | fish | egfs ob- I':o. olf f(:i-y cach day. | Date, fish | eggs ob- |I;°'t9{ hiy,l cach day.
{ usod. ; tained, | betched.l._ . used, | tained. | etehed
| | Air.|Wator) ! | Atr. 'Water.
| : oF.| oF. | l ioF,| oF.
May 1 2 04,000 .1 04| 50.5 || May23 Sundayl.......... | 3,376,000) 63 | 65.5
2 |Sundayl...... ... 61 | 50 24 742,982,000, 2, 179,000° 62.5) 66
3 24| 1, 214, 000 55 | 60.5 25 58 2.8 : 60 67
4 80, 3, 453, 000 58 | 6o 26 45l 2,3 00 5
5 01| 2,927, 000 e | o 27 63 1 o2 | 6as
6 8 2,904, 000]. .jes | o1 28 301 1 1, 000, 000] 85 6
7 51 2,208, 000,.......... 63 | 60 29 3 ' 1,155, 000! 61 66
8 | 4| 109,000, 50,000 60 | 80 30 | Sunday 1,080, 000} 04 06
9 !Sunday|.......... 600, 000 62 | o2.5 31 54 | 66 66.5
10 34; 1,211,000] 956,000 68 | 3.5 || June 1 80, 1,125,000 2, 404,000] 63.5 068
11 82! 3,369,000, 1,904, 000] 06,5/ 015 2 23! 1,025,000 1,726, 000, 61 66
12 40, 1,550, 000, 2,800,000\ 71 | 65 3 46' 2,054,000 ... ... 72,5, 66
13 48! 2,761,000} 2,337,000 66.6! 06 4 19, 954,000 1,500,000 72 63
14 46 1,842,000 273,000/ 67.5| 66.6 5 eennnn. . 11, 409, 000l 69 69
15 14 715, 0001 1, 500, 000) 04 05 6 |Sunday,. : 69
16 |Sunday|..........| 1,851,000{ 62 | 64 7 10 68
17 191| 5, 830, 000: 1,996, 000| 64.5 4.5 3 I . ...| 574,000 69 67
18 87| 4,297, 000} 1,076, 000 65 | 04.5 | 9 6! 255,000.......... 61 68
19 871 3,422,000, 1,122,000( 69 ; 85 10 1l 878,000 .. ..c..... | o750 685
20 93] 3,611,000 670,000 68.5 65 11 16! 647,000 380,000, 70 | 67
21 45 2,160, 000 1,000,000 63 | 65 ! !
22 7 284,000 3,597, 000 64 } 65 | ! 1,611|66,708.000]43.045,000]
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Several times during the season the capacity of the vessel was taxed
to its utmost, and on two occasions it was found necessary to transfer
eggs to other stations. In addition to the jar, various forms of appa-
ratus, such as the Seth Green boxes, tidal boxes, and aquaria, were
employed temporarily in hatching.

The shad work was discontinued on Junec 14 and the vessel pro-
ceeded to Woods Hole, arriving there June 16. It was the intention to
remain here for a time, to cooperate in the collection of mackerel eggs
near Edgartown, but after waiting for several days and failing to secure
any eggs she proceeded on June 24 to Casco Bay and anchored in Orr
Island Harbor. This location was selected as the base of operations
on account of its being the headquarters of the mackerel fishermen; it
was also in easy communication with Portland, where large numbers of
lobsters are collected. Arrangements were at once made for the spawn-
takers to attend the pound nets in the vicinity and to accompany the
drag-net fishermen regularly on their trips. The weather at this time
was 80 bad that the drag-netters were often prevented from going out,
and on July 13 a southwesterly gale completely wrecked the pounds at
two of the fisheries. As a result the total number of mackerel eggs
secured amounted to only 999,880, most of which were taken from the
pounds on Jaquish Island. The period of collection extended from
Juune 25 to July 8. :

In view of the difficulties experienced the past season in hatching
eggs of the mackerel, Dr. J. P. Moore was employed to make a special
study of the development of the egg, with the view to suggesting some
practical improvements in the hatching methods.

The following are the most important of the hatching processes
experimented with: Increase of density from the normal 1.0224 to 1.0252
b)j the addition of salt; floating box in supply tank; McDonald jar
with supply covered; inverted cod-jar with tidal flow; ja.r with bottom
feed and cheese-cloth top; jar containing salt water to which new water
was added from time to time; and, finally, the tidal-box system. There
appeared to be no marked improvement in any of the methods over that
of tl}e tidal-box system, which last year hatched over 70 per cent in
one instance. As far as could be observed the difficulty appeared to be
with the egg and not with the hatching apparatus. Many fish were
found to be spent soon after the commnencement of operations, and eggs
were found in all stages of development throughout the season. At the
er}d of July fish were noticed that had not yet spawned. There is no
difficulty in fertilizing the eggs, as all taken appear to be impregnated.

.It !ms been stated in previous reports that the eggs lacked sufficient
vitality to produce healthy fry, and it was thought that the good
eggs were given up while the fish were endeavoring to escape from the
net. Nothing occurred during the season to disprove this, but from
farther investigations it would seem that the greater number of the
mackerel spawn offshore. This view is substantiated by the condition
of the fish when taken,and by the fact that only with offshore winds
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were eggs found in the surface tow net used. Before coming to any
definite conclusions on this point, however, it would be necessary to
conduct a series of offshore towings, and to carefully examine the eggs
under & mieroscope in order to note their development, if impregnated,
and to compare it with that of eggs artifically treated.

Lobsters.—The Grampus, which had been engaged in collecting seed
lobsters and transferring them to (Gloucester, was instructed to cooper-
ate with the Fish Hawlk on the arrival of the latter in Casco Bay. Dur-
ing the season 372 lobsters were received, from which 4,877,935 eggs
were secured, and 4,616,065 fry hatched and liberated 2 wiles oftshore,
directly in the center of the bay. The direction of the wind and the
current were considered in making the plants, so as to provide against
the fry being swept toward the shore.

Experiments were also conducted in the holding of lobster fry. They
were placed in boxes with a good circulation of water, individually and
in lots of fifty, rock, gravel, and rockweed being provided so as to
Imitate as nearly as possible the conditions of nature. They were fed
with towings from the surface of the water in the vicinity of the ledges.
It was soon found that they would not live under these conditions, and
they were removed to floating boxes in the supply tank and overboard.
Notwithstanding these efforts it was impossible to keep themn alive
longer than i3 days. Death was not caused by starvation, as their
stomachs were found to contain such food as copepods, diatoms, vege-
table dcbris, and fragments of alge. In but few instances could the
mortality be attributed to cannibalism, as only one specimen of the
many examined was found to contain any portion of a lobster. It was
also noticed that those confined separately lived no longer than those
in lots of fitty. -

Toward the end of the season young lobsters in the second, third,
and fourth stages of molting appeared in the jars which contained
eggs and fry in the first stages. Most of these when first noticed must
have been three or four weeks old. As the increase in size became
apparent they were placed in a jar by themselves and fed on lobster
eggs. They were brought to Woods Hole on the return of the vessel on
July 31, but they all died the night of the arrival, probably because of
the change in the temperature of the water, which showed an increase
ot 10°. They had passed the fourth stage and taken on the character-
istics of the adult; the largest were over five-eighths of an inch in
length. Of adult lobsters handled during the season, 332 were liberated
in open waters and 40 died in transportation.

BATTERY STATION, MARYLAND (ALEX. JONES IN CHARGE).

Icedisappeared from the Susquehanna early in March, and, as reports
from the lower part of Chesapeake Bay indicated a very early season,
the station was gotten ready for operations by April 1, and on April 8
the first lot of eggs were received. The weather turned cool, however,
and the temperature of the water remained so low that the full force of
employces was not taken on uuntil April 19. TFrom that date collections
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continued daily until June 5, the total take for the season a,mountipg
to 71,145,000, not including 3,000,000 received from the steamer Fish
Hawlk. From these eggs 50,682,000 fry were hatched and distributed.
A shipment of 994,000 eggs was sent to Nushville during the season
for exposition purposes.

The following table shows in detail the daily collections of eggs, fry
hatched and planted, and average temperature of the air and watgr:

: ing. i Averago
Egge l —— H.\tc—l_uip, | Nl:}llbt‘r temperature.
Dato. ok [ v of fry | __ .
received. %x:lt‘::‘llx’((:d. plantéa. Air. | Water.
— i
35, 000
G0, 000
58, 000
279, 000 .
180, 009 ‘o
388, 000 : 6
247, 000 ‘6
321, 0vo ) .
78, 000 37, 47, 000 X
1,725, 000 y May 1, 080, OLG 1, 080, 000 55.3 64. "t_’
2, 038, 000 973, 000 I May 1 1, 065, 0u0 1, 865, 000 56.7 55.7
420, 000 218,000 . May 2 202, 6Uy 202, 600 57 55.7
1,254.000 { 1,184,000 | Mny 3 70, Q00 70, 000 67 55.7
2, 365, 000 873,000 - May 4 1, 422, 000 1, 422, 000 b8 50
1,212, 000 208,000 May 6 914, 000 914, 000 58.3 56.2
4,720,000 | 1,457,000 May 7 : 3,272, 000 3,272, 000 59 50.4
6, 902, 000 2,207,000 | May 8 4, 605, 000 | 4, 605, 000 69 56.4
428, 000 185,000 May 0 243, 000 243, 000 60 57
2,018, 000 697,000 | May 11 1,321, 0G0 1, 821,400 GO 57
1, 270, 0u0 401,000 ! May 14 869, 000 869, 000 60. 4 58.1
884, 600 103,000 ' May 15 791, 000 7983, 000 60,7 5y
448, 000 132,000 May 16 316, 000 316, 000 60. 7 59.3
550, 000 165,000 ' May 16 395, 000 395, 000 61 60
8951, 000 126, 000 ; May 17 825,000 825, 000 61.3 G0
1, 301, 000 841,000 | May 18 960, 000 960, 000 61.3 60
1,142, 600 843,000 , May 18 799, 000 799, 000 01.5 61
029, 000 252, 000 | May 10 677, 000 677, 000 61.6 | @1
1, Q()!), 000 388,000 May 19 1, 220, 600 1, 220, 600 61.7 61.1
G306, 0v0 196, 000 | May €1 440, 000 440, 000 65 63
203, 000 3,000 May 21 130, 000 130, ovp 0591 64
1, 189, 000 <39, 000 | May 23 800, 000 900, 000 5.8 04.3
2, 004, 000 650,000 * May 23 1, 354, 000 1, 354, 000 5.0 04.3
2,477, 000 636, 000 ’ May 25 1, 741, 000 1, 741, 000 66 64.7
b, 888, 000 1,149,000 [ May 26 4,739,000 | 4,730, 000 i1} G5
.+ * 1, 800, 000 684,000 ; May 26 1,116, 000 1,116, 000 66 85
2, 898, 000 760,000 [ May 27 1, 638, 000 1, 638, 0VO 06.3 G5
* 863, 060 185,000 | May 27 508, 000 508, 000 66.3 85
*198, 000 82,000 | Mauy 28 166, 000 166, 000 64 65.2
1, 784, 000 878, 000 | May 28 1, 086, 000 1, 086, 000 64.7 65.1
816, 000 320,000 | May 20 486, 000 490, 000 65 05
45, 000 10, 000 | May 30 35, 000 85, 000 06.3 65.1
346, 000 34,000 | May 30 312, 000 812, 000 05. 8 05.1
440, 000 30,000 | May 30 310, 000 310, 000 G5.7 65.3
1,544, 000 362,000 | May 1 1, 182,000 { 1,182,000 65.7 | 65.5
3,416, 000 816, 000 | June 1 | 2, 600, 000 2, 600, 000 G6 65.7
2, 580, 000 818,000 [ June 2 : 1,062, 000 1, 062, 000 06 $5.9
1,432, 000 513,000 | June 3 919, 000 . 019,000 86.3 65.9
3, 667, 000 704,000 | June 4 2,440,000 | 2,449, 000 G6.3 66
2, 260, 000 415,000 | Juno 5 1,845,000 1, 845, 000 67 6.1
1, 039, 000 178,000 | June 7! 861, 000 861, 000 67 GG
1, 574, 000 623,000 [ June 8 : 951, 000 951, 000 7.3 06.5
805, 000 325,000 | June O, ... ool 08 08,7
400, 600 95,0600 [ Juno 11 | 405, 000 305, 060 68.3 67.2
74,145,000 | 22,469,000 |.......... V50, 682, 000 | 50,882,000 |........J......

.ln.‘zso.uoo 780, 000 | May Gl 600, 000 450, 000 57 68

* Steawmor Iish Hawk. t Egga of striped bass.

Storms were very frequent throughout the season, and as they usually
occurred at slack water, between sunset and midnight, the daily collee-
tions were materially interfered with, though the total take exceeded
that of any season since 1888, It is worthy of mention that 11,000,000
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eggs were obtained between midnight and daylight, more than 3,000,000
between 8 a. m. and noon, and 6,000,000 between noon and night.

Contrary to past experience, the eggs collected during the day were
of excellent quality and produced strong, healthy fry. ‘This year the
number of fry hatched amounted to 72 per cent of the total take of eggs.
The fishermen in the neighborhood cooperated with the superintendent
throughout the season, and furnished 26,000,000 eggs, or nearly three
times the number furnished last year, at a rate of $20 per 1,000,000.

Striped bass.—Ior several years the station force has been on the
luokout for striped bass or rockfish eggs, and on May 3 the spawn-taker
attending the Carpenter Point seine brought in 1,280,000, which he had
collected from a fish weighing 12 pounds. The eggs were nearly trans-
parent and measured one-seventh of a linear inch, or 24,552 to the quart.
After attempting to hatch them in the Mc¢Donald jar it was found neces-
sary to improvise a special form of apparatus somewhat similar to the
McDonald tidal box, owing to the fact that there is very liftle difference
between the specific gravity of the water and that of the eggs. The
improvised forin consisted of four bell aquaria inverted and placed in a
box supplied with water through a §-inch tube and discharged through
a i-inch tube, thus giving a rise and fall of 5} inches every 8 minutes.
By the afternoon of May 6 the hatching was completed, the mean tem-
perature during the period of incubation being 58°. The fry resulting
from thesc eggs (estimated at 450,000) were liberated in the Susque-
hanna River near Port Deposit. The small percentage hatched was
occasioned partly by the muddy condition of the water and partly by
imperfect circulation due to the character of material used for covering
the jars. For the purpose of closer observation during the period of
incnbation, two small glass jars were placed in a bell aquarium fitted
with tidal motion. The water used was firgst run through a charcoal
filter.

BRYAN POINT STATION, MARYLAND (8. G. WoRTH, SUPERINTENDENT).

In August and September important improvements were made under
the direction of the superintendent, embodying repairs to the boiler-
house, seine-house, and boat-house; the wharf was repaired and pro-
tected against damage from'ice by driving piles 20 feet away from the
corners, on a line with the end, and a well 184 fect deep was cxcavated,
which affords a copious supply of cold, clear water. The station has
heretofore been dependent on a very unsatisfactory spring and upon
river water, which caused sickness.

A large amount of worn-out property, including seines, seine boat,
and other fishing apparatus, was condemned and sold at auction. A
topographical survey of the station was made during the year, and
an estimate was submitted by the superintendent for a large hatchery,
where the entire product of the station can be cared for, thus obviating
the necessity of transferring the eggs to Central Statioun.

In view of the receipt of large numbers of shad during March,
104,000 being received from the 14th to the 28th, preparations were made
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to open the station two weeks in advance of the usual time. Mr. L. G.
Harron was detailed to assist the superintendent in field work.

Special attention is called to the fact that although immense numbers
of shad were taken in March, the catch during the spawning period
(April 15 to June 30) was much smaller thau that of any year since
1887, and this accounts for the poor results secured. A few ripe fish
were found as early as April 2, but the regular collections did not com-
mence until April 14, The followmg table shows the daily collections
of eggs and the source of supply:

Haul Haul Tl ilv total.
1807, seines. Gillers. Daily total. 1897. weinos. Gillers. Duaily tota!
I .

April 14 472 000 [oeceenn.nn.... 472,000 || May 8 78, 000 468, 000 546, 000
15 58, 000 177, 000 633, 000 13 RO 1,353, 000 1,353, 000
16 481, 000 7, 000 488, 000 10 422, 000 2, 789, 000 3, 211, 000
17 522 000 120, 000 642, 000 11 280, 000 1,447, 000 1, 736, 000
19 485, 000 600, 000 1, 085, 000 12 63, 000 1,271, 000 1,334, 000
20 288, 000 336, 000 624, 000 13 271, 000 1,377, 000 1, 848, 000
2 184, 000 122, 000 806, 000 F TR 1, 408, 000 1,408, 000
22 80, 000 671, 000 761, 000 15 171, 000 729, 000 900, 000
23 203, 000 257, 000 460, 000 241, 000 241, 000
24 461, 000 1, 010, 000 1,471, 000 805, V00 605, 000
26 871, 000 2,179, 000 3, 050, 000 641, 000 641, 400
26 853, 000 1, 606, 000 2, 349, 000 679, 000 679, 000
27 60, 000 943, 000 1, 003, 000 387, 000 387, 000
28 283, 000 604, 000 887, 000 847, 000 847, 000
29 130, 000 208, 000 318, 000 1,483, 000 1, 483, 000
30 116, 000 138, 000 252, 000 818, 000 318, 000

May 1 384, 000 1, 145, 000 1,529, 000 795, 600 795, 000
2 511, 000 508, 000 1,109, 000 621, 000 621, 000
b 400, 000 811, 000 1, 011, 000 401, 000 401, 000
6 92, 000 1, 670, 000 1, 662, 000
7 145, 000 388, 000 531,000 || Total ' 8,471, 000 | 31, 236, 000 38, 707, 000

Over 90 per cent of the eggs were from the lower river, whereas only
about 15 per cent were obtained from that field the previous year. As
the daily collections were very small, half of the temporary employees
were discharged on May 15, and most of the remainder on the 29th,
sufficient force being retained to dismantle the station and care for the
property. On April 20 the daily shipment to Central Station was
frozen, though the eggs were closely covered with oil-cloth and placed
on the forward deck of the launch, where they were exposed to sun-
light. This is the first instance of shad eggs freezing on the trays
during the spawning season. A system of temperature observations,
embracing 25 miles of spawning territory, was inaugurated on April
20, and it is thought, by continuing the work from season to season,
that valuable deductions may be made as to the spawning habits of the
shad. During May an eftort was made to ascertain the extent to which
young shad were frequenting the spawning-grounds at Stony Point.
The station was closed on June 7. :

Following are the mean temperatures of air and water for March,
April, and May:

Month, Air. Water.
48.25 45.25
65. 75 54. 50

66. 38 | 64.73
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The following table shows the temperatures of water by weeks, dur-
g

ing the shad season, from 1887 to 1897,

connection with the table on the opposite page:

* It will be found of interest in

| Woek ending | Weok ending \Veol( (-ndmg Week ending | Week ending
' Feb. 7. Feob. 14. Feb. 21. Feb. 28. Mar. 7.
Yoar. 5 3 : : : 3
2 : o g . S q
E | g RERE g |48 3
= A - = | = A b
44 | 40 | 43.37 | 42: 40 41
39 | 36 37.07 | 88 | 37 37.53
36 | 36| 36 37 | 36 36.60
48 | 42 | 44.35 | 48 | 42 4. 67
47 1 42| 45.38 | 42 | 40 41.42
47 139 | 42.85 | 46 | 41 42.980
38 | 34 35.42 | 40 | 35 36.80.
42 | 37| 88,32 | 46 | 38 41.75
36 386 85,17 (40 (36 . 38
38 1386 : 36.50 | 40 | 38 38.96
40 ssl 30.10 | 42 | 39 41.03
Week cnding , Week en(hng
21. Apr. 4. | Apr. 11,
Year. . . . . : N
H . A g . .
g i | !.5 g |&I18 i |4 a 3
2 jd'® = |2|d! 2 5 8] =
41.71 [ 44 | 41 42.71 [ 44 | 421 42.30 .52 43 47.17
30.21 | 40 | 38 30.07 1 48 | 40 44.14 ' 62 | 48 50. 92
43. 8! 48 | 45 ; 46.82 ! 50 | 48 48.02 ' 52 | 60 50. 50
45.85 | 49 | 45 47.17 ; 50 | 47 48.10 ! 53 | 50 51.46
41.33 | 46 | 41 | d44.04 [ 40 | 42 44.42 | 40! 44 45. 04
41.04 | 46 | 40 ; 43.14 | 52 : 45, 47.28 | 56 . 52 63. 80
41.53 | 46 | 42 44.14 | 54 [ 451 48.64 ' 54 | 52 63.21
51.35 | 56 | 40 | 52,42 |50 | 461 48.03 i 52 | 48| 50.17
42,32 [ 46 | 42| 43.71 | 48 ;45 47.14 .54 | 48 59.14
39.50 | 43 | 40 | 41.03 | 46 | 44  45.17 , 47 ' 45 46.07
46.21 ; 51 i 48 I 49.89 | 62 | 48 50. 14 | 53 ; 52 52.21
| i
Week ending | Week ending | Woek ending | Weok on(ling
. ay 2 May 0 i May 16
Year. 3 : | : | | : :
. g I sl [ ] P g
dlg| 8 |4lg| § 145 2 |4ls slz.ss
A ] A | A | A = A Aeoal A AR b=t
52 | 54.30 0 55 '54 | 54,21 | 57, 55 | $5.71 . 606 | 57| 62.65 ‘ 08 [ 66 67.28
501 51.22]52 . 50 50,55 ! 58 ¢ 51 55 64+ 58 80.64 | 66 | 63 04.53
52! 52,04 |58 | 52| 55.67 ;58 ' 60! 57.71 162 54 57.84: 08 | 61 65. 64
v 6l 54,60 | 60 | 56 57.35 i 62 ' 58 50.42 1 64 . 60 | 62,07 l 65 | 60 62.53
46 52.23 |64 | 58| 61.33 |64 62| 63.04 - G4] 60 | 62 65|60 63.28
50 | 50.85 | 63 | 50 51.85 | 62 52 56,23 | 68| 60 | 05.00 : 68 | 64 © 65.52
52 54.53 - 55 ° 50 53.36 | 59 50 . 53.00 ' 60 | 56 58,14 : 66 . 58 ' 62,47
148 50.60 | 60 " 564 | 68.35 | 66,60 62.30 ;70 64 68.321 70 ' 68 68. 64
52 | 53.32 | 61 , 53| 56.67 : 62 |57 59.57 | 70 ' 58 | 63.39 | 73 * 62 67.35
50 | 53.84 | 606 62| 64.50 {64 (62| 03 67 '- 62 | 64.64 * 73 | 07 70
- 96 | 52 | 53.96 | 59 ; 54 56. 03 ‘ 62 | 60 60.64 | 63 | G0 | 61.60 : 66 ‘ 63 64,39
i
Weck ending Week ending Week endin
May 23. May 30. s Fune 6. © June 6 to 10
Year. : : : :
ilal gtz g lalels|alsl s
7| A | A JA|8| A A 8|4 |3 |8 A
72 68 @ 70,35 73 721 72.67 72 7| 72 72 70 7117
63 61 62. 14 65 61 L1720 1 T PO PO PR P P
70 66, 68.64 66 64| 65 70 65 | 67.02 69 85 07.25
68 | G4 | 05. 92 68 84 | 66.45 73 60 | 69.14 74 72 . 73.61
681 61 64.61 66 62| 64.42 70 62 | 67.42 72 66 | 68.42
69 i 65, 67.33 66 62 | 04.57 74 62 | 08.66 Kt 701 72,19
69 60 6367 70 668 | 69.09 75 68| 71.23 76 74, 75
70 07 | 69.10 88 64 | 05.71 69 62 | 65.07 7 G6 72.71
62) 60| 61.28 72 62| 85.32 82 701 76.28 80 7% 77.60
% 72 ‘ 73.28 72 70| 71.78 73 71 72.03 76 73 75.21
67 ‘ 66| 68.14 68 67| 61.76 71 68 | 69 n 70 70.12
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'The following table shows the receipts of shad from the Potomac
River, at Washington, D. C., by weels during the season, from 1887 to

1897. The data were furnished by Mr. Gwynu Harris, inspector of
marine products:

Non-spawn fish.

Yoar, X R [
) e‘xﬁf;}t i X({’ﬁ:}{ Weak | Wook | Woek * Wouk ! Wook ] Weolc ! Wock ! Weok

R ending | ending | ending onding | onding | ending ! ending | ending

Feb. 7. | Feb.14. ' Fob. 2T Feb. 25. Mar.7. Mar1i. Mnr.zﬁ’.! |

Mar. 28. Apr.d. P Apr. 11,

| !
208 | 464, 5,395 4,841] 26,008
1 [.70700 2063 25,022
221 1,020 1 16,862 42, 463
al ! 40s ! s 916 | 43,5201 97,375
63 401 2,447° 17.070 | 16,761
52 12! 1,442 1 16,403 | 71,056
a8 | 417 5014 48170 | 68115
.................. evesieeaiionnineny 23,681 67, 325
i 801 1,807 | 15,743 | 70,852 | 134,800
39 101 ¢ 36421 23,338 | 49,450
| 80,120 84,3731 70,257

|

187, Feeeenens 16 25| 1,060| 24, 086

e i !

Spawn fish.

Year. _\quck | Week | Weok | Weok | Weok | Week = Wook i.\\’o_n-k_ | Funo 6 | Total.
:&m nig \ cmlmg | oending ' ending | ending | enrliug ! ending | ending to
pr.18. Apr.25.| May 2. | May ¢. | May 16. May 23. | day 30. | June 6. | Juue 10.

1887..... 50,045 | 48,034 | 33,655 | = I
, 3, 49,921 | 22,861 17,021 5700 | 8,881 | 1,308 | 209,110
1888 sLol | oLo 93.392( 51,303 | 23,442 | 14,807 | 7,700| 5,237 | 893 { 108,444
180077 ,832 | 110,254 | 50,130 | 72,060 | 31,970 | 14,880 | 8,002 | 2,308 | 1,544 | 448,577
1890...... 97, 676 | 71,805 | 45,580 | 24,828 | 11822 | 4201 [ 1,360 { 1,481 337 | 419,390
L. 87,341 | 07,600 | 53,016 | 20211 | 15104 | 10,920 | H.412 | 2,001 258 | 17,780
162..... 60,502 | 38,753 | 28,173 | 22,285 | 8408 4,055 B.476| 8,001 1,358 200982
1883, 55,431 | 55,302 | 35,003 | 18,020 | 15220 | 0,520 | 3,820 [ 1614 375 | 307,978
1804.. ... 83950 | 70,087 | 55,870 | 22,470 | 20,105 | 9,044 | 7,234 | 12410 | 2,777 | 383,507
1805, 126,200 | 106,501 | 38,123 | 50,874 | 28,042 | 20,449 | 13,112 | 8,826 | 1,612 ( 623,310
S 128,050 | 53.300 | a2862 | 22,973 | 13,218 | 7,937 | 3,307 | 4,346 592 | 313,160
189000 60, 250 | 21079 | 18,598 | 10,200 | 7,278 | 3,400 | 1,882 1,351, 210 | 205,899
R I O P R i i o

CrNTRAL STATION, WASHINGTON, D. C. (8. G. Worry, SUFERINTENDENT)

) Dur'mg 't;he. saummer the superintendent was detailed to make an
xuvestlgaFlon in the neighborhood of Weldon, N. C., with the view to
determl.nmg the extent to which the river shrimp, Palwmonctes exilipes,
enters into the food of the bass and crappie, and to arrange for the
extension of its geographical range as a natural food for trout and
other edible fishes, They were found in many of the ponds and streams
of Halifax and Northampton counties, aud shipments were sent to
Washington, 1. C., Wytheviile, Va., and Neosho, Mo. It was learned
that they form an important part of the natural food of bass, crappie,
and other predaceous fishes, and that they can be successfully shipped
In pails of water by oxpress for distances requiring not over seven hours
time. Part of the consignment seut to Washington were put in a trout
stream near Leesburg, Va. Au examination of the pond in Washington
during the month of May showed the presence of egg-bearing shriwmp.

Asin former years, the fish-cultural work included the distribution
of the year’s production of fish from the Fish Cominission ponds, the
hatching of shad eggs collected on the Potomac River, and of a few eggs
of the quinnat salmon, brook, rainbow, Loch Leven, and lake trouts,
which had been transferred from other stations during the winter for
the purpose of illustrating fish-cultural methods.
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The following table shows the number of eggs received and the fish
distributed :

Eges Fry
Speoies. rocc%vod. | dlstributed.

Brook trotih. .cocieiieiiiieieiai i tetet s iirtin et irreieaeaa. 3, 000 2,202
Lake trout......... . 5,000 4, 338
Loch Leven trout. . 8, 000 2,200
Rainbow trout..... 10, 000 7,470
(s}]ulnnat 8RIMOD. ... .eeiiiiiiiaaa... . . 10, 000 7,516
A . eevvereerenmanncnccroanancacceassessosnsesssssssnnsscsnseorsosrarsones 40, 359, 000 | 25, 348 000
5 1 N 40, 390, 000 25, 369, 744

The first consignment of shad eggs was received from Bryan Point
on April 14, and shipments continued uuninterruptedly from that time
until the 20th of May, 31,877,000 of the 39,719,000 shipped being received
in good condition. A consignment of 640 000 was also received from
the Delaware River on May 22,

During the season 25,346,000 fry were hatched and distributed, and
2,070,000 eggs were shlpped to Nashville for exposition purposes; the
baiauce were lost during incubation. The eggs were transferred from
Bryan Point by means of the Fish Commission launch instead of by
passenger boat, as in past years.

At the close of the year the superintendent was detailed for duty in
connectiou with the construetion of the station at Erwin, Tenn.

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

In October arrangements were made to restock the aquarium with
salt-water fishes from Chesapeake Bay, but owing to the prevalence
of heavy gales it was impossible to obtain good collections. Fresh-
water fishes were collected from time to time in the Potomac River,
and consignments of trout and salmon were received from the New
England stations. :

Comparatively little difficulty was experienced during the year with
fungus or disease of any kind.

During March and April 19 yellow perch spawned in the aquarium,
but efforts to hatch their eggs were unsuccessful; this was attributed
to the presence of alum in the filtered water. Two rainbow trout
spawned early in March and another on May 12; none of the eggs
hatched, though efforts were made to saye them. The goldfish spawned
in April and May and the eggs were placed in a separate aquarium in
the greenhouse, where they were hatched.

The fresh-water fishes, with the exception of the lake trout, were held
without loss until May 6, when a part of the steelhead trout and quinnat
salmon were transferred to Nashville. The balance were retained with
comparatively light losses until June 18, when they were liberated in a
small spring fed pond about 10 miles from Washington. Several adult
rainbow trout, weighing from 13 to 2 pounds, a number of 2-year-olds,
and a few steelheads were retained in the aquarium for experimental
purposes, and lived until July 4, when they died at a temperature
of 820,
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From Juue 18 to July 4 the water temperature was as follows:

6 a.m. | Noon. | 6 p. m. Date. 6a.m.| Noon, | 6 p.m.
of, oF. oF. oF. oF.
T4 74 4 "l;:l'l ;;
74 75 75 " ()
5 75 76 " T :
75 75 75 i ';8
75 75 5 & ¥
75 75 75 &
Kt 76 70 81
7 : 81 82
6 76 76 .
77 ‘ 77 77

The following shows the number and kind of salt and fresh water
fishes exhibited during the year:

Species. . No. | Specics. I; No. |; Species. " No.
;= —— -—
Fresh water: . " Fresh water—Continued. il 8alt water—Continuod.
Large-mouthblackbass.. 205 || Pickerel............... 5| Pinflsh....o...oone. 3
Small-moath blackbass.. 32 [  Channel cat .. 10 i 8eup <eeenan.n 20
Rook bass.............. + 1001 Yellowcat..... 30 Cropker ........ 20
Cmi’l’ie ...... . 120" Chub sucker ¢ ) Pigfish......... 4
White bass 3 | Redencker............ 44 Striped mullet.. .. 9
Yellow bass .. 1)1 Leather oarp . . 6 Floundor..... 8
Rainbow trou 165 | ad ..... .| 2,700 | Mummichog 20
Brook trout.. 175 | Sunflsh 1120 Tautog. .. 2¢
Lake trout,.... 103 [ Mill roaoh. . 4 20 Toadfish ... 1z
Swiss lnke trout. . -+; 150 | Common eel 12 | Hog-choker 4
Steelbeads ............. | 300  Lacefin dace. . 25 Moonfleh ... 4
ninnat salmon........ , 174 ), Fresh-water shrimyp ..| 200 Swellfish ... 19
tlantic salmon. ....... i 2)i Bullfrog............... 12 Striped bass. . [
Yellow perch............ 46 Crawflsh .............. 100 If Black drum .. 3
White perch ....... L 40 Fresh-water terrapin.. 4 1| Shoopshead .. 3
English tench...... . 12 Snupping turtle ....... 2 fl Skato ...... .. 2
Paradise fish ... . 12 | Salt water: |, Stingray... 1
Golden tenck 300 | Sea trout 19 ) Lebster...... 4
Goldfish. .. 65 |,  Sea basa. 40 | Hermit crab. . . 12
Galden id 5) Searobin 2 Blueerab...... .. 15
Pike -i 1) Spotorgoady 329 Medusa........ .. 1
] H

Fisu COMMISSION LAKPS, WASHINGTON, D. C. (RUDOLPH HESSEL IN CHARGE).

During the fall months the following fish, resulting from the crop of
the previous spring, were distributed : Large-mouth black bass, 38,492;
small-mouth black bass, 2,688; rock bass, 5,070; shad (estimated num-
ber), 1,500,000,

At the close of the previous fiscal year 12,270 young large-mouth
black bass had been transferred from the breeding-pouds to the tanks
and tho small rearing-ponds. This work was continued during the
summer, a total of 48,822 large.mouth and 2,976 small-mouth bass being
secured,

The losses up to the time of distribution amounted to 11,410, of which
1,080 were the small-mouth species, The. heaviest mortality occurred
in June, caused by the high temperature and the muddy condition of
the water, Their food during the early summer consisted of chopped
fish (carp and tench reared at the station), and when the supply was
exhausted, fishes purchased from the market were substituted. The
bass refused to take the fresh-water spaecies, but the various salt-water
fishes, particularly the butter-fish and the sea trout, proved very accept-

F.R.97 IV
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able. These were purchased at a rate of 3 cents per pound. In pre-
paring fish as food the scales and gills should be carefully removed.

With the view to enlarging the output of bass, spawning-ponds
were constructed along the south banks of the north and south ponds
during the winter, and the stock was increased by the transfer of
several hundred large-mouth breeders from Quincy and small-mouth
breeders from Lake Erie. On the 15th of April 20 adults were placed
in each of the partitions of the north pond and the same number of
small-mouth bass were placed in the various partitions of the south
pond. Spawners were also placed in Pond No. 6 aud in a number of the
small ponds on the terrace in front of the cottage.

As good results had been attained at Wytheville Station the pre-
vious year by the use of artificial nests, all of the ponds were provided
with them, in addition to piles of gravel. The nests used were of two
forms, one being simply a cement plate 20-inches in diameter, covered
with coarse gravel; the other, the Seaglo nest, described in the Report
for 1896, page 48. The fish commenced spawning on April 18, and it
was noticed that they deposited their eggs on the artificial nests quite
as readily as on the natural nests of gravel.

The temperature of the water at the opening of the spawning season
was 450, Fungus developed atter a few days on the first eggs deposited
in partitions 1 and 2 of the north pond and Pond No. 6, but the others
did well, and on April 26 young fish were seen in both the north and
south ponds.

Owing to the fact that the ponds were not dried during the winter,
there was an immensc growth of algae, which not only interfered mate-
rially with the removal of the fry, but prevented close observation of
their movements, As an examination of the ponds showed them to
be abundantly stocked with microscopic food, artificial feeding was not
commenced until the bass were about two weeks old.

During the month of May there was every reason to expect a large
erop of both species, but late in June a small bug belonging to the
family of Notonectide made its appearance and destroyed large numbers
of the young fish, .

An insect which belongs to the Dytiscide family appeared later and
caused even greater damage. It attacked the young bass in large
numbers, killing and eating in a few minutes a fish 14 inches long,
nothing remaining but the skeleton. . Though little is known of the
natural history of this insect, it has heretofore been thought that its
food consisted solely of dead flesh. The pests fly over into the ponds
at night from the river, and the only way to prevent their ravages is
to cover the ponds with very fine meshed netting,

At the close of the year, owing to heavy losses caused by the insects
referred to, very few of the young fish remained in the small ponds.

Crappie.—As the demand for this species is constantly increasing, a
supply of adults was brought to the station from Quiney in the fall, and
early in April 23 of them were placed in Pond No. 5 and the remainder
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in the acclimatization pond, No. 20, which has an area of 17,500 square
feet. In Pond No. 5, where there was very little vegetation, a close
watch was kept, with the view of noting the spawning habits of the
fish, but in no instance were they observed to nest, though a few fry
appeared in June. The vegetation in Pond No. 20 is very del_lse, and
the results attained were apparently much better, as hundreds of fry
an inch in length were observed during the latter part of June. The
crappie are so delicate that it is impracticable to handle them during
warm weather, and no effort was made to remove the young brood, but
the old fish were taken out and placed in a smaller pond.

Golden ide.—A part of the stock of golden ide was placed in Pond
No. 4 and commenced spawning on April 21. The temperature of the
water at that time was 54°, but it fell to 41° on the 24th, causing the
loss of all the eggs. A few days later 16 specimens which had been set
aside for shipment to Nashville spawned, the temperature at the timne
being 58°. These eggs were successfully hatched within 10 days, and
at the close of the year there were several hundred of the young fish on
hand. Their food cousists of cornmeal and flour. )

All of the spotted catfish and rock bass on hand were shipped to
Nashville for exhibition purposes. As usual, Jarge numbers of carp and
tench were hatched to be used as food for the bass, and a sufficient
number of goldfish were reared for stocking the public parks,

During the winter the old tool-house, the fences, and the partitions
around the ponds were removed; a driveway was coustructed from
Executive avenue to the office, and the grounds were further improved
by the planting of ornamental Hower beds.

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

The condition of the ponds and buildings was such that it became
necessary ta expeud $800 in improvements during the fall. These con-
sisted of the subdivision of the bass ponds into 9 spawning-ponds by
the construction of wooden and earthen partitions, and the painting and
repairing of the hatchery and superintendent’s residence.

The stock of fish ou hand at the boginning ot the year is shown in the
tollowing table:

Calendar year in which fish wero hatehed.
Spocies. ;

. 1892 or

1898. 1895. 1804. 1893. before.
Rainbow trout .................... 1,830
Black baes soett Wbt OO o0 IOod IR
Roek baws. .. 0000 LI [ 140
Total 117,300 ‘ 1,400 560 8§05 1,004

At the time of distribution in the fall the trout numbered 81,954;
2,200 of these were retained for breeding purposes and the remainder
were planted in public and private waters. Very few black bass were
reared at the station, owing to the condition of the ponds, but the out-
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put was increased by the transfer of 13,562 from Central Station and
234 from Quincy, I11. The output of rock bass was 11,485 yearlings
and 70 adults reared at the station and 2,550 yearlings transferred from
Neosho.

Rainbow trout.—The brood stock at the station in November con-
sisted of 1,623 fish from 4 to 8 years old, 700 three-year olds, 515 two-
year olds, and 1,200 yearlings. The spawning season commenced on
November 6 and continued until February 5, during which time 770,440
eggs were collected from 984 fish, 620 males being used to fertilize them.
Of these eggs 245,000 were assigned to State fish commissions, foreign
societies, and private applicants; 52,000 were trausferred to other sta-
tions of the Commission; and from the balance 365,000 healthy fry were
bhatched. During March and April 120,000 of these were distributed
to applicants in Virginia and Tennessee; the remainder were placed in
troughs in the hatchery and in outside ponds to be reared for the fall
distribution, the losses to the close of the fiscal year amounting to
63,038,

During the early stages of the existence of the fry their diet consisted
entirely of canned herring roe and salted cod roe, but from May 1 to
the close of the year a mixture of liver and mush was given to them.
After an experience of two years, fish roe, either salted or canned, is
considered far superior to the usual liver diet for small fry. Of the two
preparations the canned roe is preferable.

There were no unusual casualties until June 23, when the water
supply to one of the ponds was obstructed for several bours, resulting
in the loss of 327 two-year old fish.

Quinnat salmon.—On December 31, 5,000 quinnat salmon eggs were
received. They hatched between January 8 and 12 with slight loss,
and on May 28, when the fry were transferred to the ponds, the loss
from the time of hatching amounted to less than 200, They grew very
rapidly after being released in the pouds, and at the close of the year
were about 4 inches long.

Black buss.—To increase the output of the station, 59 adult small-
mouth black bass were transferred from Put-in Bay in October. They
were kept in one of the spring-fed ponds until April 14 when they were
transferred to the spawning-ponds, which had been prepared with
artificial nests. Owing to the unusually cool and cloudy weather they
did not commence nesting until late in May, and at the end of June
only two nests containing eggs had been found.

Rock bass.—Barly in April 145 adult rock bass were placed in the
spawning-ponds. These were also affected by cool weather, and though
they commenced nesting early in May very few eggs were noticed at the
close of the year.

Crappie.—Of 104 crappie transferred from Quincy Station in October,
there remained but 46 the following spring. These were in excellent
condition, apparently, but so far they have shown no indications of
spawning,
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PUT-IN Bay STaTioN, Omio (J. J. STRANAHAN, SUPERINTENDENT).

The following important improvements were made at the' station
during the yem;; A frame storchouse 15 by 20 feet, 14 stories high, was
erected on the southwest corner of the station grounds; the old dock
wasreplanked throughout and supplied with new timbers where needed;
a rowboat doclk, 40 feet by 9 feet, was built at the southeast corner of
the building, running parallel to and 20 feet away from the maln dock;
a 30-foot ehanuel, 260 feet long and 74 feet deep, was dredged from the
dock outward to deep water; retaining walls were built on the north
and the west sides of the main building and on the northeast of the
grounds on the lake front; the grounds were graded and scuded and
walks were built; a 60-light gas plant was installed in the hatchery,
and to obviate the possibility of the water supply being cut offy the
suction pipe at the end of the dock was placed in deep water in the
new chanuel,

During October the usual arrangements were made for collecting
whitefish and herring eggs at various points on Lake Erie, but owing
to the exceedingly bad weather during the spawning season the total
take wus less than half that of the previous year.

The first eggs were obtained on November 4, but a violent storm
commenced November 6 and lasted for several days, causing great
destruction to the nets, and breaking up and driving the schools of
whitefish and herring out into deep water. Scarcely a pound net
eseaped injury, and it was estimated that over one-third of the gill nets
in the western end of the lake were destroyed; 21 pounds belonging to
a firm in Toledo were so injured that they were not fished again during
the season.

At the close of operations, on November 26, the total collections
amounted to 86,139,000 whitefish and 11,725,000 lake-herring eggs,
secured from the following fields:

Collecting Held. Whitefish., i Herring.

- | :
PDl‘t-. Clintoun............ . . 45, 513, 000 5,225, (00
Put-in Bay...... .| 12,218,000 1 3,200,000
North Buys Island 12, 159, 000 1, 100, 000
Toledo................... 7,137, 000 2, 200, 000
Kelly Island.............

Middle Bass Island 2,439, 000 .
Catawbu Tsland 2, 061, 000 |

TOUAL + e ee e e e e e, I su.lus.oooi 11,725, 000

Owing to the unfavorable conditions under which the eggs were col-
100ted, their quality was not so good as in former years. The first fry
were planted on March 26, and deposits were continued to April 29,
during which time 60,309,000 whitefish, and 7,299,000 lake herring were
liberated.

For the purpose of experiment, 2,000,000 fry hatched early in April
were held in four tanks and were fed on fine middlings prepared by
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the roller process. They commenced to take food on April 8, and were
apparently healthy and vigorous until April 17, when a considerable
number of dead ones were discovered at the bottom of the tanlks.
The death rate continued to increase from this time until about the
28th, when it had become so large that it was decided to plant half of
them. The balance were held for experimental purposes, and various
kinds of food were tried, but they all died on the night of May 6.
The temperature of the water during this period was as follows:

Air. I Whater. I Air. : Water.

Date -——| semeep e e o Do, |n o e e
Mux.IMin. Mean. | Max.; Min, Mean.| Max. | Min. Mean. ' Max. ' Min, | Meun.
Apr. 8143 [41.5142.25.40.5 40 [40.25| Apr. 23 78 64 |68.5 |46 |45 45.5
913 134 ,345 40 40 |40 | 2474 (5 1665 |48 |47 47.5

10 | 45 | 33 |37 '40 139 |30.5 25 |61 | 54.5|57.75 .48 . 48 48
11 | 38 35 36.5 - 40 |40 40 I 26154 54 54 ' 48 47.5| 47.75
1244 .38 41 41 40 | 40.5 | 27 1 44.5 140 | 42,25 47.5 | 47 47.25

13150 149 54 41 ! 40.5 | 40.75 28 159.5 53.5|56.5 :48 |48 48

14 [ 40 |42 455 |42 . 41.5 | 41.75 |, 20 54 51 |525 148 |48 48
15 | 52 | 45 | 48.5 |42.5|42 |41.75 30,48 |48 |48 49 | 47.5| 48.25
16 |48 44 |46 425142 | 4225 May 1|41 |41 41 48.5 : 48.5 | 48.5
17 | 37.5 87 | 87.25)43.5143 | 43.25 2|42 |40 |4 48 | 47.5| 47.5
18:58 40 |49 43 142 425 1§ 356 |47 |55 |48 |47.5| 47.75
19136 .34 135 43 43 |43 4|55 |47 |51 51.5 | 61 51.25
20133 29 31 43 | 42.5 | 42.75 6|5 |52 |54 52 | 51 51.5
21 150 |41 5.5 | 48.5 [ 43.5| 485 i 8|6 |57 |63 52 | 51 51.5

22 ’ 72 ;. 57.5 64.75 | 44 | 43.5 | 43.75
!

From a consignment of 1,000,000 lake-trout eggs shipped from North-
ville Station 794,000 fry were hatched and liberated in the vicinity of
the station, on North Bass Island and I’each Point Reef.

Another attemnpt was made to collect black-bass eggs by setting out
artificial nests in the vicinity of the hatchery. Over 100 were prepared
and placed in shallow places, butowing to the very high winds and low
temperature prevailing during the spawning season only three broods
of young fish were hatched.

In the spring the superintendent made an investigation of the stur-
geon fisheries at the west end of the bay, with the view to taking up
the propagation of that species, but it was found that the conditions
would not warrant it.

TFollowing is a record of the maximum, mean, and minimum tempera-
tures of air and water, by months:

]

Air. l Wator. | i Afr. [ Water.

Month., |——— - f - --—---|| Month, '—— — e e

Max.| Min, :Me:m.; Max.| Min. -Mcnn.,l Illnx.! Min. Me:m.i Mux.i Min. |Monu.
e—— | D - - ——

1896. | : ! 'o1867. . ! I X
July ....... 90| 60! 76.51' T4 64 70.60" January...: 55 |13 |20.56 86.5 82.5 32.84
August, ... 92 05! 77.09; 80.50] 68 | 73.67|| February . 44 6 [ 20.47 34.5 32.5 32.63
September . 86, 54 65.01 70 56.5 66,25/ March..... 66.5/ 21.5| 35.12 38 = 32.5 33.70
October ... 07| 36 561.48 69" | 46  51.82 April ..... 74 | 33 |46.561 49 = 37 |42.63
November.. 06 21 43.05'52.5 | 38.5 44.30 May ...... D77 | 40 |66.84] 62 | 47.5 55.12
December .. 51| 17i 31.85| 37 32, 5| 39. 74|. June...... | 86 | 62 i 68.65 73 | 56 i 04.85

! | ! | :
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NORTHVILLE STATION, MICHIGAN (FRANK N. CLARK, SUPERINTENDENT).

The regular force of the station was employed dl}ring the summer in
assisting in the various constructions, repairs, and improvements. The
stock of fish on hand at the beginning of the year was as follows:

C;lcudm' year in which fish were hatched.

Specios.

1896. | 1895, | 1894, | 1803. | 1892.

B 2 S P
Wild brook trout.....
Von Behr trout
Loch Leven trout ...
Black bass

LOLAL. ettt ittt e eeean e e eeeecnen 17,000 |
i

The fish continued to do well until the excavations for the new
hatchery were commenced, when it became necessary to cut off a large
part of the water supply. This resulted in heavy losses, and by the
close of summer there remained on hand only 1,600 yearling fish.

Lake trout.—The collection of eggs on Lake Superior commenced on
October 9, and was continued without interruption until November 26,
the total take amounting to 12,277,000. Of these, 1,330,000 were
obtained in the vicinity of Caribou Island, Lake Superior; 2,174,000
near Alpena, Lake Huron, and the remuining 8,773,000 in Lake Michi-
gan, near Epoufette, Beaver Island, and Oharlevoix. The eggs were
shipped as usual, on canton-flannel trays incased in wooden boxes,
and arrived at the station in excellent condition. During the months
of November, December, and Janunary 3,487,000 eyed eggs were trans.
ferred to other stations of the Commission, State fish commissions,
and private applicants, including one shipment to Germany.

The fry commenced hatching early in January, and the distribution
was continued from January 29 to March 21, during which period 50,000
were furnished to private applicants, 1,400,000 were planted in Lake
Huron, 1,000,000 in the Straits of Mackinac, 2,330,000 in Lake Michigan,
and 480,000 in Pine Lake, Michigan. Over 500,000 were placed in tanks
in February aud fed, and 400,000 were liberated at Beaver Island, Lake
Michigan, on April 28. The balance of the stock was retained for dis-
tribution in the fall, and at the close of the year the 141,000 on hand
in the reating ponds and troughs were doing well.

Brook trout.—Very few of the wild brook-trout spawners captured in
the Au Sable in 1895 remained this season, as most of them died from
lack of water at the time the improvements were being made. Between
October 17 and November 25, 81,000 eggs were collected from the stock
at the station, and 100,000 eggs were purchased. Excellent results
were obtained in hatching, and during March and April 97,500 fry were
distributed. Two shipments of eggs were made in December, one con-
signment. of 12,000 being turnished to M. A. Bigelow, Evanston, Ill.,
aud one of 3,000 to Central Station.
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Toch Leven trout.—The spawning season commenced October 17 and
was continued to November 25, but as the eggs were of very poor
quality and the hatchery was crowded, operations were discontinued
at that time. From the 129 ripe females handled 130,575 eggs were
obtained; from these, 5,000 eggs were transferred to other stations
and 15,000 fry were distributed.

Rainbow trout.—The consignment of eggs shipped from Neosho
yielded 16,000 fry; 6,500 of these were distributed to applicants in Ohio
during the spring, and on June 30 there remained at the station 9,000
healthy fingerlings.

Steelhead trout.—On April 27 a consignment of 41,000 steelhead eggs
was received from Fort Gaston Station, and 32,000 of the fry resulting
from them were planted in May in streams crossed by the Detroit and
Mackinac and the Flint and Pere Marquette railroads. The remaining
5,000 were held for rearing. :

The following shows the number of fry on hand at the close of the
year, the age, and the weight of fish per 1,000:

: ' Weight ~ Total
per 1,000 weight
fish, | of fish,

Number.

Spucies. Ago.

I’aum’i,a. ! Pounds.

Brook trout 1 4 months .... | 106

Lake trout.......... | 4 months . 4 564
Loch Leven trout. ‘ 3% months 3 51
Rainbow trout.. i 2§ months 2 224
Steelhead trout eoocovvnvennnnnn | 14 months .. 13 ! 7%

ALPENA STATION, MICHIGAN, (FRANK N. CLARK, SUPKERINTENDENT).

Early in the summer the superintendent and foreman visited the
important fishing centers on Iakes Huron, Michigan, and Superior, and
made arrangements for the lake-trout and whitefish work. On Sep-
tember 15 the spawn-takers, under the direction of Mr. George I’latts,
proceeded to Lake Superior and commenced the collection of trout
eggs at Spruce Harbor and Michipicoten Island, Ontario, and at the
close of the season there they were transferred to various points on
Lakes Michigan and Huron. The first whitefish eggs were received at
the station on October 27, having been collected at Scarecrow Island,
Lake Huron. )

The collections continued until December 14, and a total of 35,800,000
were secured from the following poinlts:

T ;
4 s 5 l Number li o ot Number
Point of collection. | socured. i Toint of collection. I socured.
‘Wharehouse, Lake Michigan.. ! 1, 300, 000 | 'rraverso Bay (tributary),Lake Mich-
Epoufette, Lake Michigan... 50,000 || Qg0 ecr srememeriieiciiiiiiiieeees 600, 000
Naubinway, Lake Michigan. 650, 000 || Hammond Bay, Lake Huron.. .o 900, 000
Manistique, Lake Michigan ... i 10,000, 000 | Rogers City, Mich., Lake Huron..... 800, 00U
Seulchoix Point, Lake Michigan... 600, 000 |i Lixoys Fishery (Oscoda), Lake Hu-
Beaver Island, Lake Michigan..... 210,000,000 |1 YOD ..o ceic-ceneiiesiiieiaciaon, 300, 000

; ron
Manitou Ieland, Lake Michigan ...... | 3, 000, LDV I Alpeona and vieinity ...c.ooeveeiaan.t. 7, 000, 000
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The eggs arrived at the station in excellent condition. They com-
menced hatching on March 28 and 32,000,000 were planted during the
mounths of April and May, as follows:

! N T . : Numl-):;'—
Waters. | Point of doposit. 11:1::;}’31‘ ! Waters. | Point of doposit. | Manted.
Lake Michigan l North Shore ........ | 2, 000, 000 | Lanke Huron ..| Hummond Bay ...... ) 2, 000, 0?0
Do.....0...| Frankfort........... 2,500,000  Do......... Searecrow Isfand .0 4,000.000
Do ..| Mauistiquo . .... .1 4,000, 000 DO.eennnn.. Miller Point. . i 4,000, Uog
Do. .| Beaver Island... 3, 000, 000 Do..coounn st Tawas ... 2, 000, 00

o o
Straits of Macki 2,500, 000 | Thunder Bay .[ Whitetish Point £, 009, 000

Do . 111101 nac.
Lake Hnron ...| North Point......... i 4,000, 000 )

After completing the distribution and placing the station in order,
Mr. Dowuing, the foreman, was detached and ordered to Woods Hole,
and Mr. Thayer, fish-culturist, to Northville. The station was placed in
charge of a watchman to the close of the year.

QuiNcy SrarioN, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT).

Indications in June seemed favorable for a successful season’s work,
as the winter had been an open one and the bass and crappie spawned
early. Three carloads of tish were distributed between July 6 and 22 to
applicants in Minnesota, Dakota, Pennsylvania, Ohio, and Mississippi,
but heavy rains occurred on J uly 25, which stopped all work until Sep-
tember 10, when it was resumed and continued until November.

In addition to the fishes furnished to ‘applicants, collections of breed-
ers were made for the Wytheville and Neosho stations and for the Fish
Commission ponds, Washington, D. C. During the year the station
furnished for distribution the following adults and yearlings: 32,375
black bass, 3,418 crappie, 1,025 yellow percl, and 1,700 pickerel. In
addition to this output, immense numbers of the common fishes, such
as yellow perch, catfish, sunfish, and other indigenous species were
collected from overflowed lands and returned to the Mississippi and
Iinois rivers,

During the winter the boiler-house built the previons year was
enlarged, all of the buildings were painted, and the boats and seines
were overhauled. Owing to continued high water during the spring no
collections of fry were made.

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

The superintendent assumed charge of the station in Jannary. As
the work of constrnetion had not advanced sufficiently during the fall
to permit of the collection of trout eggs, consignments of lake and
rainbow trout eggs were sent from Northville and Neosho during the
winter. All of the fry resulting from them, with the exception of 2,500
of the rainbows, were distributed in the spring. These were reserved
to be reared for brood stock. Efforts were made to secure a stock of
bass as soon as the ponds were ready, but the first consignment of brood
fish received from Quincy developed fungus shortly after };heir arrival
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and died. Tifty adults were then collected fromn the Maquoketa River
and placed in Pond X, but they were captured too late in the season to
spawn.

On March 9 unusually high water in the spring branch fAooded the
lowlands east of the superintendent’s residence. The water rose a foot
above the floor of the wagon bridge, doing considerable damage to the
stone abutments and causing numerous washouts along the pond site.
The water supply to the hatchery and ponds was cut off by the wash-
ing out of the 14-inch pipe, but the eggs and fry were saved by promptly
repairing it. Later in the season considerable work was done with the
view to protecting the supply pipe and ponds from damage by future
freshets. Owing to changes in the plans and to damage done by the
freshet and the cyclone of the previous year, the appropriation for the
construction of the station proved inadequate, hence work had to be
stopped in the spring, pending an additional appropriation of $4,200,
submitted in the deficieucy bill.

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

Early in the summer the usual arrangements were made for collecting

lake-trout and whitefish eggs from the waters of Lake Superior. The
lake-trout season commenced September 15 and closed November 7,
.resu]ting in a collection of 5,874,000 eggs from the following points:
Ross Port, Ontario, 2,203,000; St. Ignace Island, Ontario, 800,000; Isle
Royale, Mich.,1,701,000; Grand Portage, Minn., 410,000; French River,
Minn., 40,000; Bayfield, Wis., 690,000; Pueblo River, Ontario, 30,000,
They were transferred to the station and 4,768,000 fry were hatched
from them and distributed during April, May, and June.

The whitefish collections commenced at Basswood Lake, Minn., on
October 17 and the total take of eggs during the season amounted to
4,200,000. The loss during incubation was very heavy, owing partly
tounfavorable weather conditions which prevailed during the collecting
season and partly to the fact that it was necessary to transport the
eggslong distances over rough roads by wagon from the fishing-grounds
to the railroad station. As the result of the season’s work 1,990,000
fry were deposited at Grace Harbor, Isle Royale, Michigan,on April 29,

In addition to the collections made by the station force 25,000 brook,
21,450 rainbow, and 100,000 steelhead trout eggs were transferred from
other stations to be hatchéd and distributed from Duluth. The brook-
trout eggs yielded 15,400 fry, which were furnished to applicants in
Minnesota and North Dakota during May and June. The rainbow
eggs were in excellent condition when received, but they proved almost
a total loss, probably because of the difference in the temperature of
the water at Neosho, where they were eyed, and Duluth. The tem-
perature at Duluth during the hatching period was below 340 F., whereas
at Neosho it is 570. The steelhead eggs produced 75,000 fry, which
were deposited during July in tributaries of Lake Superior. A number
of specimens of that species have been captured in French and Lester
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rivers, Minnesota, which indieates that the plants heretofore made in
those streams have been successful.

) The station force was occupied as usual during the summer months
In overhauling the apparatus and painting the buildings. The low,
marshy land at the south of the building was also filled in with gravel
:}ud stone, and protected from encroachments of the luke by a crib 198
feet long, 6 feet wide, and 3% feet deep.

Nreosno SraTion, Missounrt (WILLIAM P, PAGE, SUPERINTENDENT).

The work of the station was directed by W. . Page until April 4,
Wwhen the foreman, L. E. Baldridge, was placed in charge. A special
appropriation of 81,000 having been provided in the deficiency bill for
1896, the money was expended in building an addition to the hatchery
18 feet by 18 feet, similar in style to the main building, aud equipped
with 6 hatching-troughs. By this change the capacity of the hatchery
?las been increased over 50 per cent. Bass ponds Nos. 11 and 12 were
Improved by substituting brick and cement standpipe and kettles in
Place of old wooden ones, and the woodgn outlet flumes were replaced
by terra-cotta pipe. The trout pools, formerly constructed of wood, were
remodeled and rebuilt with brick walls and concrete flooring.

The regular force was utilized in mwaking varions other improve-
mfmts, including repair and painting of the annex, graveling the walks,
n'llscellaneous repairs to the remainder of the ponds, and the construe-
tion of o blind ditch from the cellar of the superintendent’s residence
to the branch. This ditch was rendered necessary by the frequent
flooding of the cellar during the fall and winter after heavy rains.

At the beginning of the fiscal year there were on hand at the station
the following fish:

]Cu)endnryour inwhichfish worohatched.

Specios, I !
1806, | 1805, | 1804 | JBg2 or
Rainb, ‘out Ter | E
Black(;;;ggout ............................................... 87,448 2, 000 487 dgg

82
46
23

107, 558 2,000 487 547

The fry were held through the summer in troughs and ponds, as
heretofore, and distributed during September and October,

Rainbow trout.—The stock of breeders on hand at the opening of the
gpawning season consisted of 1,700 two-year-old trout derived from
eggs shipped from California and 796 fish hatched in 1892 and 1894.
The spawning season extended from December 17 to February 11, and
resulted in the collection of 578,460 eggs, 509,557 of which were from
the old breeders. Ouly 58 per cent of the eggsfrom the California fish
were fertilized, but this is not surprising, as experience has shown that
only about half the eggs taken from very young fish are of value.

The shipments of eggs aggregated 229,126, of which 96,200 were
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donated to the Nevada and Wyoming commissions. The balance were
transferred to the Duluth, Manchester, Leadville; and Northville sta-
tions, and with the exception of one consignment to Duluth they were
received in excellent condition. In shipping eggs hay was used for the
outside packing around the crates, owing to the scarcity of sphagnwun
moss in the vicinity of the station. The rest of the season’s take were
hatched and 27,000 fry were distributed during the month of May;
the remainder were retained for distribution in the fall, and at the close
of the year they numbered 90,725. A slight epidemic ocenrred among
them in May, but it was checked by the liberal use of salt.

Black bass.—The output of yearling bass in the fall, amounting to
15,660, exceeded that of any previous year by 36 per cent. The fry were
reared in troughs and fed on finely grated crawfish collected from the
pondsat the station. The brood stock of this species was increased to 134
by the transfer of two consignments from Quiney—one in November and
onein March—and on April 6 they were distributed in four of the ponds,
which had been provided with gravel for nest-building. Omn April 20
evidences of nesting were observed, and the first fry appeared May 19.
Owing to the unusually eool weather prevailing during the spawning
season and to an insufficient amount of natural food in the ponds, the
crop of fry at the close of the year is very small.

Rock bass.—The rock bass were also reared in troughs and fed on
crawfish through the summer, and the output in the fall amounted to
33,390. Karly in the spring artificial nests, similar to those in use at
Wytheville, were introduced in the rearing-ponds, but the fish refused
to occupy them. On April 20 they commenced nesting in the gravel,
within a few feet of the artificial nests, and continued until June.

Crappie and strawberry bass.—As a result of the previous spring’s
spawning 10,000 young fish were collected from the breeding-ponds
earlyin thefall. They were very small and weak, however, and, though
great care was exercised in handling them, the majority died, leaving
only 3,129 available for distribution. Rxperience has shown that the
young of this species can not be handled with the same freedom as can
the young of the black and rock bass.

On the 30th of August 80 adult crappie were transferred to the sta-
tion from Quincy, but a number of them died during the winter, and
by April only 73 breeders remained. These were placed in the ponds
on April 16, and at the close of the year a number of fry were observed,
though no nesting or spawning had been noticed among them.

The following table shows the maximum, minimum, and mean tem-
peratures to which the various specics were subjected during the year:

i Maxi- | Mini. | |
Species. I aim. :omum, Mct_m.i Remarks.
- - . = !
| R N oT, ‘

Rainbow trout 46 58.
IBlack bass 38 59,2 | Ico in December.
Rockbass......... 41 58.2
Strawberry bass 46 | 61
B 03 1T 57 I 70
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The following table shows the air temperatures and the awmounts of
rain and snow, as recorded by mouths:

- - - ; > - I , i | | Pre-
| | | Pro- i P Mi lei ita-] Snow.
Month. Mean. Max. Mijn. jcipita- Snow. Month. Mean| Max.: m.|(,: ox"-n- now.
| ' tion, ’ ! .
N s
1896, 1897. ) 400"
July ..., | 78.4 | 94 . 53 | 361 eniin. January .....- i %2, 9 | —4] 44
August T g0 aop | 5o vrze I February | L3 [ ] 1) 30
Sopte @ ¢ R 22 3
it I 118 A Bonl 8
November 50.3 7 10,03 8 | i | 1‘72 I
Decewber 41.5 | 0. 12l o2 | a8
i i

In addition to thousands of pounds of crawtish removed from the
ponds, the following enemies of fish were killed: 35 snakes, 18 turtles,
1 egret, 12 kingfishers, 1 grebe, 10 ducks, 2 fishhawks, 7 bitterns, 9 musk-
rats, 6 water-rats, and 2 water-hens.

SAN MARCOS STATION, TrEXAs (JouN L. LEARY, SUPERINTENDENT).

Work on the ponds was sufficiently advanced to permit of the recep-
tion of brood fish in December. From December 12 to March 23 col-
lections of crappie, black bass, and rock bass were secured from the
surrounding streams, 200 rock bass being taken from San Marcos River,
and 281 large-mouth black bass from the San Marcos and the Blanco
River, 3 miles distant. The erappie were obtained from York Creek
and from the Colorado River near Austin. Several hundred of these
fish were secured; but as it was necessary to haul them over 18 miles
of rough road, thence 36 miles by rail, all but 199 of them perished
before reaching the station. The muddy state of the water also aug-
mented the loss.

The black bass were placed in three ponds and commenced spawning
on February 10, the time when they were seen nesting in the river.
Nesting continued at intervals until June 1. Contrary to their habits
in the Llastern States, the large-mouth black bass in Texas deposit their
eggs on the clay, first sweeping away the moss and weeds with their
tails. To thoroughly test this matter, patches of gravel and artificial
nests were placed in the ponds, but in no instance were they accepted,
and observations disclosed the fact that all of the bass in the San
Marcos River deposit their eggs on clay bottom.

As soon as the fry had attained sufficient size they were transferred
from the brecding to the rearing ponds by the use of dip nets and of
small seines made of mosquito netting. The food furnished consisted
of crawfish, the flesh and roe of the m ulet, and beef liver finely chopped.
An experiment was made in feeding the salted roe of the cod, but itwas
not readily taken. As they increased in sizo the fish were fed on such
minnows as could be captured in the vicinity; the young of the mud shad
seemed to be the most acceptable.  With the view to providing a supply
oflive food an attempt was made to rear young carp. As ouly a small
number could be secured, however, 42 buffalo-fish were substituted, but
the results were not successiul, Mud shad proved better adapted for
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this purpose, and as they are vegetable feeders they can be placed in
the nursery ponds to spawn, thus obviating the necessity of transferring
the young. In addition to this they give up their eggs freely and can
be hatehed artificially if necessary.

The heaviest losses from cannibalism occur during the first four
weeks of the life of the young bass. Thisis probably due to an insufti-
cient amount of natural food, such as minute crustaceans and insects,
as it is impossible to provide them in adequate quantities where large
numbers of fry are confined in a limited area, though they thrive in
abundance under natural conditions. As soon as a length of 2 or 3
inches has been attained this difficulty is partially overcome, as they
can be readily fed on the fry of other fishes or on chopped food. To
show the extent of loss by cannibalism the following illustration is
given: 5,000 bass less than an ineh long were placed in a pond 164 feet
by 50 feet and given careful attention.. In 20 days 90 per cent of them
had disappeared. This loss must be uscribed solely to cannibalism,
as, the water being perfectly clear, the destruction of the fish by such
insects as the boat-fly could not have escaped observation.

The growth of the young bass was very rapid, all of them averaging
3 inches and a number 5 inches in length by May 1; 100 of them,
retained until the following October, measured over 8 inches. Their
rapid growth and the difficulty of securing a sufficient supply of food
rendered it necessary to commence distribution in May, and by the end
of June 11,700 bad been furnished to applicants in Texas. :

The rock bass and crappie have shown no signs of spawning up to
the close of the year, and it is doubtful whether any results will be
realived from them this season. It ig probable that they were trans-
ferred too late in the year for spawning.

On June 30 the following fish remained on hand:

PO i Tour- | oy
Specios. | Adults. ‘ lings. | ey
B | .
BIACK DABB -« eeeceeeteee et ettt et e e e aea e n et ; 101 | 180 |
Crappie.........ooiiiiiiii il ! 09 105
Rock bass.......o.......... . 200 | .............
Carp (scale and mirror) 24 | 400
Mudshad ....oooiin it ittt et - S |
- |

During the excavation of the ponds many human and animal bones
were unearthed. These were found in heaps in many instaunces, and
when exposed to the air they crumbled to pieces. Many implements
of stone were found, but none of metal. The bulk of this material has
been forwarded to the U. 8. National Museum, Washington, D. C.

The artesian well maintained a steady flow of over 1,000 gallous per
minute throughout the year, at a regular temperature of 72°, The
minimum temperature of the water in the ponds during the winter was
61, in summmer 76°. The minimum temperature of the air, in January,
was 18°; the maximum, in August, was 1010,
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LEADVILLE STATION, COLORADO (E. A. TULIAN, SUPERINTENDENT).

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

Cnlendar year in
whioh ﬂr}slhd
v tchod. Cers.
Specios. | were ha _‘ Eggs

e e e

i 1806. 1802. )

BrOOK 410U .ottt e e aeans
Loch Leven trout
Rainbow trout.......
Black-spotted trout
Yollow-finned trout

The fish were held in the troughs and rearing-ponds until fall, when
the following distribution was made: Brook trout, 94,000; Loch Leven
trout, 500; black-spotted trout, 42,200; native or yellow-finned trout,
7,931; rainbow trout, 25,500,

Besides caring for the fish on hand, the employees of the station
were engaged during the summer in making a number of improve-
ents, embracing the construction of a lume between the middle and
lower lakes, installing troughs in the northern half of the hatchery,
which had not previously been in use, and making a number of minor
repairs to the various cabins and log buildings.

. Brook trout.—Prior to the opening of the spawning season arrange-
ments were made as usual with the owners of Umneva, Wellington,
Young, and Decker lakes, Gale and Smith ponds, for the collection of
eggs on shares. Lower and Middle Evergreen lakes were also drained
and the fish belonging to the Commission removed and placed in ponds
near the hatchery. The first eggs were obtained from them on October
7 and the last on December 24, the total take aggregating 418,000. The
large loss on these during incubation, amounting to 174,000, or nearly
42 per cent, was attributed to the removal of the fish from the lakes to
the ponds too early in the season. The eye-spots appeared within 50
days and the first fry hatched at the end of 93 days. The season at
Uneva Lake extended from October 21 to December, and resulted in a
collection of 186,600, 6 per cent of which were lost in hatching. The
Spawning season at Gales Pond covered the same period, and 281,900
eggs were secured. Theloss during incubation was 34 per cent, which,
though large, was smaller thau that of the previous year, when the fish
were overfed. Inaddition to this, a spawning-house had been provided,
80 that the eggs were not subjected to intense cold, as heretofore.

At Smith Pond the collections aggregated 109,700, and the loss in
hatching was 11 per cent. At Ridgeway the fish had to be stripped
out of doors during very cold weather, and as a result only 74,000 eggs,
of very poor quality, were obtained.

The season at Wellington Lake opened November 5 and continued to
the middle of December. The difficulties previously encountered at that
point were largely overcome by the erection of suitable shelter and the
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exercise of great care in the transportation of the eggs over the rough
mountain roads from the lake to the railroad station. Only 13 per cent
of the 493,700 taken were lost. At Decker Lake 511,500 eggs were
taken, but, owing to the fact that the fish were very closely.confined in
retaining vats during extremely cold weather, 55 per cent of the eggs
and 20 per cent of the fry were lost. At the time the last lot of eggs
were taken the thermometer registered 20° below zero in the cabin where
operations were being conducted; the eggs froze to the pans and the
fish died within a few minutes after being handled. The eggs taken at
Young Lake yielded 57,615 fry, or 80 per cent of the number collected.

During the winter 190,000 trout eggs were shipped to the various
State fish commissions, private individuals, and stations of the United
States Commission. The balance were hatched, and on May 1 there
were at the station 1,021,200 fry, 479,000 of which belonged to private
parties. Owing to very cold weather throughout the spring, they did
not commence taking food until they were about 80 days old.

In order to make room for the eggs of therainbow, black-spotted, and
yellow-finned trout, 287,000 of the fish belonging to the Commission
were distributed in May and June to applicants in Colorado. The losses
during this period amounted to Jess than 24 per cent, and at the close
of the year there were 241,465 on haund.

Rainbow trout.—The stock on hand at the beginning of the year was
derived from collections made at Twin and Uneva lakes during the
previous spring, and in September, when the fish were distributed, the
output amounted to 25,600. In February a consignment of 44,000 eggs
was received from Neosho. The loss during incubation was only 10 per
cent, but the fry were very weak and such large numbers of themn died
during the sac stage that there were only 2,000 available for distribu-
tion in the spring. Collections of eggs were again made at Twin and
Uneva lakes in May and June, 54,000 being secured from both sources.
The spawning seasou opened on May 10, and the eggs commenced
batching in 27 days, the eye-spots appearing in 13 days. The losses
during incubation amounted to 27 per cent, and at the close of the year
there were 25,370 fish and 8,000 eggs on hand.

Yellow-finned trout.—When the general distribution was madein Sep-
tember the output of the species amounted to 7,931. Collections of
eggs were made during the following May at Twin Lakes, and as a
result there were 8,480 fiy on hand at the close of the year. The losses
during incubation amounted to 3,920,

Black-spotted trout.—The use of the State trap and hatchery at Twin
Lakes having been tendered the Commission by the State authorities,
arrangements were made to conduct operations there on a larger scale
than heretofore, but as it was necessary to keep a man on watch con-
stantly to prevent the theft of the fish and the destruction of the trap,
the results were not commensurate with the expense invoived, though
they were better than in previous years. A collection of 167,000 eggs
was made at Freeman Lake in June, and 5,200 were secured from the
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fish at the station. These, with the take at Twin Lakes, made an
aggregate of 498,900. A consignment of 5,000 of these eggs was sent
to Nashville in June and arrived in excellent condition, only 9 qf
them being dead when unpacked. They were hatched at the exposi-
tion during July with comparatively no loss. The losses on the balance
of the stock amounted to 39,300, or nearly 8 per cent, and on June 30
there were 164,780 fry and 289,820 eggs on hand. In view of the peor
results attained at Twin Lakes this year it has been decided to depend
on Freeman Lake and on such collections as can be mado from the
stock at the station, for the supply of black-spotted eggs in future.

. BOzZEMAN STATION, MONTANA (JaMEs A. HENSHALL, SUPERINTENDENT).

Thig station is located on Bridger Creek, in the Gallatin Valley, and
is 34 miles from the city of Bozeman. Its water supply is obtained
from two springs, the combined volume of which varies from 1,200 gal-
lons in wet weather to 500 in the dry season; the temperature of the
water is 459, and it is always clear. The superintendent, James A.
Henshall, was appoiuted on the 1st of January and reported for dnty
on the 11th of that month.

- During the winter 25,000 brook trout eggs were received from Lead-
ville and 100,000 steelhead cggs from Fort Gaston. The fry resulting
from them were transferred to the rearing-ponds in April and May, and
at the close of the fiscul year the brook trout numbered 14,111 and the
steelheads 84,858. Besides caring for the eggs and fry, the station force
was employed during the winter and spring in completing the road-
ways, repairing damage done to the ponds by frost, grading around the
buildings, and other miscellaneous work.

In the spring arrangements were made to collect eggs from wild
black-spotted trout, which were said to spawn during June and July.
From information gathered frowm residents in the locality it was believed
that large numbers could be secured at Mystic Lake (about 16 miles
from Bozewan, in the mountains), but owing to the impassable condi-
tion of the roads the superintendent was delayed until June 12 in mak-
ing the inspection. This lake is 30 acres in area, has a depth of 100
feet, and is fed by two ideal spawning-streams with gravelly bottoms.
Numbers of spawning-beds were found, and it was decided toreturn at
once with the necessary outfit. Owing to heavy rains, however, the
Teturn trip was not made until June 17, when it was found that the
spawning-beds had been flooded through the raising of a dam by an
irrigating company. A few fish were taken in the small holes near tho
outlet of the lake, and 10,000 eggs were secured.

As trout were reported to occur in great numbers in Soda Butte
Lake, in the northwestern section of the Yellowstone Park, an effort
was made to collect eggs there in July, but none were obtained, as it
was found that the fish there, as in Mystic Lake and other waters in
the vicinity, spawn much earlier than has been commonly believed. It
is thought that large numbers of eggs can be obtained at both theso

F.R. 97—V
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points in future, but it will be necessary to construct temporary hatch-
eries, 8o that eggs may be eyed before being transferred to the statioun.

BarD STATION, CALIFORNIA (LLIVINGSTON STONE, SUPERINTENDENT).

Early in July the rack to prevent the ascent of the salmon was com-
pleted and a wagon and foot bridge was built across the river. A new
current-wheel, spawning-house, salmon corrals, etc., were constructed
by the station force. -

The first ripe salmon were captured on August 21, and eggs were
taken daaly from that time to September 16, the total collection aggre-
gating 5,000,000. These were held until the eye-spots appeared, when
they were shipped to the State hatchery at Sisson, Cal. 'The last of
them were disposed of by October 20, and as it had been decided not
to make collections from the late run of salmon arrangements were
mwade for the transfer of a large part of ‘the equipment and the force to
Battle Creek Station. During December over 2,000,000 salmon eggs
were forwarded to Baird from that station, to be hatched and liberated
in McCloud River. To prevent the crowding of ‘the troughs, 1,000,000
of the fry were liberated in Javuary; the remainder were divided
into four lots and experiments were tried for the purpose of determining
what preparation of food would produce the best results. The first lot
was fed on liver exclusively, the second on a mixture composed of three
parts liver to one of mush, the third on equal parts of mush and liver,
and the fourth on three parts mush to one of liver. The fish fed on
liver exclusively were found to exhibit a marked superiority in size and
strength over those fed on the mixtures, but there was very little
difference in the condition of the three lots fed on liver and mush in
varying proportions.

Early in June the work of coinmencing a new rack and bridge for
the coming season was undertaken, and the indications point to a very
large run of salmon.

The following tables show thé daily take of salmon, the daily collec-
tion of eggs, and the maximum, ininimum, and mean temperatures of
air and water, by months:

| No.of | No.of . ‘ o.0f | No.of | 4
Date. Noga‘ifoelf“‘-'s males l femules | o ﬁ:ﬁgs \ Dato. lI\ouof et._,ga! males | fomalos | mﬁl“ﬁzs
* | taken. I taken, |1 l I l takon. | taken. :
1897. , I 197, | !
Aug. 22 |eeeeieena... 204 75 30 i| Sept. 6| 277,500 62 68 | 54
93 184, 600 167 109 20 ] 7 221, L0 73 72 56
24 81, 600 162 98 33 - 8! 211,800 56 63 | 46
25 320, 000 158 102 2 | 9 212,100 61 62 43
28 129, 100 123 66 13 10 198, 790 % 74 43
a7 50, 400 106 70 17 11 182, 600 50 76 46
28 144, 650 185 107 35 | 12 171, 350 268 a3 \ 2]
20 227, 560 253 176 52 - 14 169, 325 43 54 41
. 30 154, 300 156 72 10 15 125,675 13 18 | 15
31 185, 200 258 138 40 ; 16 144, 900 22 31’ 14
Sept. 1 108, 200 166 96 56 i ) ¥ B PO, 24 27 | 24
2 318, 950 153 120 70 1. 3 5. 5
3 i 351, 700 141 135 70 20 183,000 |..ccvvnt]oecennnnns EEERRET
4° 445,000 134 131 06 | !
5| 377 400 115 83 66 ;| Total. i 5,106,700 | 2,989 2,170 i 1, 063
| '
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Temperatures.
Air Water. ! Alir. ‘Water.
. . | ——
1896. e e e ! 18907, i N ]
Max. | Min. iMoan Max. lhﬁn. Megn! Max. | Min. ,Mean Max. 3{_": Moan
— ! NN 4.6
July ... 9 | 53 ’ 660 60| 55[58 I Jonuary .. 69| 2 44 ig ﬁ 54
Auguet....| 96| 50 ' 74.6| 58| 53 |56.5 February. 71 26 44, 49 ] 41| 42.2
September.{ 04 45/68.6 | 68| d8|53.8' March...., 62| 22144.4 52| 45| 50.1
thobexi).... 01 I 88 ) 60.8 | 54 ﬁ igg ! 7sAipril ..... gg ig | gg[g 3 ol 553
ovember .! 62 | 2447.8) 52 1) May ...... : 56.
December..| 71 , @ w3 ) 6|u ! Jute 1. | 4afen1) | 50 2
i I -

BATTLE CREEK STATION, CALIFORNIA (JOHN P, BABCOCK IN CIIARGE).

Recognizing the necessity for increasin g the output of quinnat salmoq
ou the Pacific Coast, the Commissioner arranged to erect a hatchery
on lands controlled by the California Commission on Battle Creek; also
to take charge of and operate the hatchery erected by the State com-
mission the previous year, in accordance with the following agreement:

This agreement, made this 20th day of October, A. D. 1896, by and between J. J.
Brice, of Washington, D. C., agting for and in behalf of the United States Commis-
sion of Fish and Iishorios, of the first part, and H. ¥. Emeric, of San Francisco,

Cal,, acting for and in behalf of the Board of Tish Commissioners of the State of
Californin-, of the second part, witnesseth : .

That the said party of the second part does hereby agree to take charge of and
assume the entire control and management, under the personal supervision of Chief
Doputy Babeock, of the spawning station located on the land of . R. Love, at
Battle Creck, State of California; and, in the name of the United States Conumnis-

ston of Fish and Fisherics, operate the hatcheries at snid Battle Creck to their fullest
capacity.
The said party of the first part does hereby agreo to pay all the oporating expoenses,

including the salaries and wages of all men employed, from October 1, 1896, until
the close of the season’s operations at said Battlo Creek.

The said party of the first part also agrees to deliver to the said party of the second
part that amount of eyed salmon spawn which the said party of the second part
may be able to hateh at the Sisson hatchery.

The hatchery built by the United States IFish Commission has a
capacity for about 18,000,000 eggs, and is a one-story frame building,
144 feet long by 40 feet wide, lighted by skylights in theroof and shut-
tered windows in the sides and ends. It contains two distributing-
troughs and 92 hatching-troughs, one-half of which are 16 feet long by
16 inches wide and 6} inches deep and the other half 16 feet long by 12
inches wide and 63 inches deep. The troughs are arranged in sections
of four, sccurely bound together, two of them abutting against the dis-
?ributiu & boxes, from which they take their supply of water and carry
1t to the two below. At the head of eacli hatching-box is a tin aerator,
10 inches by 43 inches, with perforated bottom. Ilach trough has a
capacity for 200,000 eggs, and the supply of water adinitted to each is
24 gallons per minute,

Mr. J. P, Babcock, of the California Commission, was placed in charge
of the work, and arrangements were made to operate the station to its
{ullest, capacity. The first eggs were taken October 20 and the collec-
tion continued till November 23, when the retaining-racks were carried
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away by high water. The entire take amounted to 25,852,880, and
there is little doubt that more would have been secured had the rack
not been destroyed. The total cost of operating the station for the
season, including the construction ot the hatehery, was 7,382.56.

The water supply for the station is taken from a creek three-quarters
of a mile distant, and as it gathers considerable sediment on its way
to the hatchery the eggs were transferred, as soon as the eye-spots
appeared, to the California State hatcheries and the hatcheries of the
U. S. Fish Commission,

The following shows the disposition made of them:

N Nuwber

Where shipped. shipped.
C:\hfomin Fish Commission, Sisson, Cal.... 13, 645, 000
U:S. ¥.C. car No. 3, for eastern stations 5, 150, 000
Baird SIALION . «verennnnannraeenraanaacens 2, 000, 000
Clackamas Station.....cooovvieenriaaiiaaans 3, 000, 000
Olema Experimental Station, California.... 750, 500
O] . oot e ceieceensccasecaceeccvesoencsanssasceccrensssossronsiasassovarsannnnsncens 24, 546, 500

The daily take of eggs and capture of fish is shown by the following
table:

5 Tomper.|| g | i Tomper-
< atureof - atureof
& s water in - water in
2 | Daily | hatch- g | g Daily | batch-
& H No.of 1"33 of | gry. i & g No.of | 1088 of | “ery,
Date. ° ™ eges rgs in,___ Date 2 E Ppaivg ﬁga in|__
= e taken. ntch- o le = a t L4 atol- | i o
= aken. <1 g
oy 3 ory. g o i [ o ery. ] b+
° - I A 4 ) =]
s | = 212 s | = 3 '.99
s | & 2 E Z | & 3H
O F.loF
Oct. 181 18 i feceieriaaec]ivennenniiones ..
19 10 [eeeeeifiennccercee]aoeneinnn]eae
20 {. 155,000 [......... ‘ b4 | 57
21 57,500 f......... b2 | 56
22 56
23 55 |
24 55
25 54
26 | 53
27 55
28 ! 55
29 5¢
30 55
31 56
Nov. 1 216 216 1 1, 095, 000 19,280 | 49 | 53
2| 187 | 167 900, 000 | 18,600 | 50 | 54
31 215) 215 1,190,000 | 15,025 ) 49 ) 52
41 199 | 199 [ 1,115,000 | 15,625 | 48 | 52
5 156 | 158 800, 000 | 16,400 | 49 | 52
6| 227 | 2271 1,187,500 | 13,280 48 | 51
'g 248 [ 238 | 1,340,000 [ 15,625 | 48 ' 52

244 244 1 1, 318 750 | 25,000 | B1

o
&

236 | 236 |1, 265 000 { 37,500 | 46 | FO
14, 1661 156 807 600 | 32,030 | 48 | 50
151 206 | 2061, 047. 500 { 28,910

171 58] 252 1,210,000 | 81,250 | 53 | 54
18\ 166 | 166 750,000 | 28,125 : 52 | 54

o
—
=
@

225 | 225 3,110,000 ) 38,280 | 50 | 51
80 80 412,500 | 20,680 | 50 | 51

21 1 137 1 187 710,000 | 37,250 | 51 | 51 !
22 | 1511 151 820,000 ( 41,410 | 51 | 53 Total. 5,001 14,008 |J5 852, 880 1 308, 200 e iaen
23 I 71 7 407,500 | 41,410 | 49 | 50 | I

! : [}
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With the view to testing the advantages to be derived' from planting
fry near the ocean, arrangements were made for hatching 750,000 of
the eggs collected at the State experimental station at Olema, Cal.
They were shipped on December 31, and the resulting fry were planted
during February and March in Dutch Bill, Boccacio, Olema, and Bear
Valley creels. Their movements were carefully noticed by Messrs.
4. B. Alexander and N. B. Scofield.

CLACKAMAS STATION, OREGON (W. I. HUBBARD, SUPERINTENDENT).

The superintendent was occupied during a portion of the summex: in
éxamining a number of tributaries of the Columbia River, with the view
to establishing auxiliary stations, to be operated in connection with the
station on the Olackamas. As a result of his investigations, arrange-
ments were made for the collection of eggs on the Salmon River, a
tributary of the Sandy, and oun the Little White Salmon, emptying into
the Columbia above the Cascades, in the State of Washington. The
collections on the Snake and Sandy rivers the previous year were so
8mall that it was decided not to operate at those points again.

Early in J uly the station force commenced the construction of a rack
330 feet long across the Clackamas River. Great difficulty was expe-
rienced in this undertaking on account of the extensive rafting of logs
and wood from points above, but arrangements were finally made with
the Jumbermen to provide a boom, and a gate was built in the rack to
permit of the passage of the material. The rack was completed on July
18, and the force was utilized during the remainder of the summer in
making repairs to the boats and fishing apparatus, building a trap for
the capture of spawning fish, and laying a new floor in the hatchery.
The collection of eggs from the fish below the rack was commenced
on September 11, and operations were continued until October 31, the
total take amounting to 1,062,500. On that date a part of the rack was
carried away by a rise in the river, and, as it was late in the season and
there appeared to be very few fish below the rack, no attempt was made
to repair it. :

The results of the season’s work were very discouraging, as the traps
and seines had been worked night and day, and gill nets had also been
fished on the riffles below, where a few salmon were observed spawning.

Early in November the volume of the spring brook was 8o increased
by heavy rains that the pumps were discontinued and the supply for
the hatchery taken from that source. Considerable damage was done to
the station durin g the month by high water. The bridge across Clear
Creek was carried away on the night of November 8, and on the 13th
the river rose 13 feet above its normal level, carrying away the plank
breakwater built in 1877 ,covering and greatly damaging the land about
.the station, and flooding the hatchery so that a boat could be brought
Into the door.

Shipments of eggs aggregating 2,340,000 were received from the
Salmon River station between September 11 and October 6. The fry
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resulting from them appeared strong and healthy until they were about
two wecks old, when a large number of them were affected by a disease
whicli had never occurred at the station before. Its first indication
was the appearance of a small white spot on the yolk-sae, followed by
an unnatural position of the fish in swimming, the body being held
perpendicular with the head near the surface of the water. . As soon as
death resulted the yolk-sac would burst. All the fish affected in this
way were liberated as soon as possible.

About the middle of December a consignment of 3,000,000 salmon eggs
was transferred from Battle Creek, California, being shipped by rail to
Oregon City and thence to the station by wagon. The eggs arrived in
excellent condition, and by January 25 they had finished hatching. All
but 500,000 of the fry were liberated, just before the absorption of the
sac, in Clear Creek and on the natural spawning-grounds of the salmon
in the Olackamas River, within a range of 2 miles up and down stream,
Those retained at the station were fed qn finely chopped beef liver and
on chopped fish when liver could not be obtained. The rate of growth
was rapid. On March 10 the total weight of 1,000 of them was 1}
pounds, and on May 31, when the last of them were planted, the weight
of the same number was 3 pounds. They were liberated in small lots
from time to time during the month of May, and the total loss on the
500,000 retained amounted to 11,400,

The only serious loss in addition to the mortality resulting from the
disease referred to above occurred on November 26, There were in
the hatchery at that time 600,000 fry in excellent condition when the
watchman left the building at 5 p. m. On the arrival of the superin-
tendent two hours later all of them were dead. As no one had access
to the building and as the water supply was in free operation it was
_ evident that some poisonous substance had been introduced into the
water before it entered the hatchery, by some ill-disposed person.

Specimens of the dead fish examined by a chemist in Portland showed
the presence of lime and salt. Salt, except in large quantities, is not
injurious to fry, but experiments by the superintendent proved that
young salmon in flowing water can be killed in a very short time by
the introduction of limewater or small pieces of fresh lime.

During the spring the wagon bridge across Clear Creek was rebuilt,
and the mess-house and fences, which had been damaged by high water
during the previous winter, were repaired.

SALMON: RIVER STATION.

The site selected for the establishment of the auxiliary station was
on a small island iu the middle of the Salmon River, about 35 miles
from Clackamas Station by wagon road. As the salmon spawn in that
river much earlier than in the Clackamas, the rack was put in during
the latter part of June and arrangements were made with Mr. J. J.
Pankey.to furnish ripe salmon at 50 cents each. Immediately after
the completion of the rack an open shed was erected, the necessary
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troughs were provided, the trap was built below the rack for the cap-
ture of the fish, and a flume was laid from a small brook near by, from
which the water supply was obtained by gravity. Salmon appeared
in large numbers in July, and a few were observed spawniug the latter
part of the month. The first eggs were obtained on August 11,and
the collections were continued until September 12, during which time
2,600,000 were secured from 492 females; 2,340,000 of them were trans-
ferred to Clackamas, and the remainder were hatched and liberated.in
the Salmon River during the month of November. The supply of
water failed during the season, and it became necessary to place part
of the hatching-troughs in a narrow chaunnel, where they were supplied
with water conducted through a short flume from the bottom of the
river. Wooden covers were provided for each trough to protect the
eggs, and canvas, stretched on poles, shaded them from sunlight. The
beavy rains in November caused a freshet in the river, which neces-
sitated the removal of the hatching apparatus to higher ground.

LI1TTLE WIITE SALMON RIVER STATION, WABHINGTON.

After the examination of a number of localities on the Columbia and
its tributaries by Prof, B. W, Evermann, two sites were recommended
for establishment of auxiliary stations, one on the Washington shore
of the Columbia opposite the Oascades, and the other just below Celilo,
on the Oregon side. At the Oascades Mr. George Stevenson, of Van-
couver, offered to furnish all the fish required free of charge, with the
free use of the land and water controlled by him, and a house for the
employees. It wasproposed to capture the fish by means of scow wheels
and bold them until ripe in a narrow channel between the island on
whic}x the wheels are located and the main shore. The superintendent
was lustructed to make the necessary arrangements, but before under-
taking the work an attempt was made to transfer the fish from the
wheels to the channel. The results attained were so poor that the site
Wwas abandoned. The question of establishing a station at the other
s.lte, near Celilo, was also considered, but it was given up as imprac-
ticable, in view of the fact that it would be necessary to transfer the
fish some distance from the seines to the retaining pond.

_As it was believed that the streams in the vicinity of the Cascades
a-ﬂor(.ied the principal spawning-grounds of the quinnat salmon, fur-
ther Investigations were made, and as a result the Little White Salinon
\\'a§ favorably reported on by the superintendent and Mr. Evermann.
This stream emptics into the Columbia about 14 miles above the Oas-
cades, and the point selected for the establishment of the station is
about a half mile from its mouth. Immediately after the site had been
chosen, Steps were taken to erect a rack across the river and to con-
struct a hatchery and a mess-house for the men. Mr. W. P. Sauerhoff,
who had been detailed to assist the superintendent, arrived on the
grounds by September 21, and by September 26 work had progressed
far enough to commence the collection of eggs. Eggs were taken daily
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from that time to October 14, a total of 2,179,000 being secured from
the 427 females handled. During the season the salmon appeared in
such large numbers below the rack that the Indians often captured
two and three at one cast of the spear; many were also observed above
the rack, having ascended before it was constructed.

In view of the fact that the work of construction at this point was
not undertaken until September 15, when the spawning season had
already cominenced, the results secured were cousidered excellent.
Had the station been established earlier in the season, there seems
little doubt but that seven or eight million eggs might have been col-
lected. The lands on which the station is located are owned by an
Indian, Joe Thomas, and steps are now being taken by the Govern-
ment to lease it. The total cost of operating at this point, including
construction of batchery and outbuildings, amounted to $2,288.27.
The hatchery was a rough wooden structure without a floor, lighted by
skylights above and unglazed windows in the sides and ends. It was
equipped with 50 troughs, and the water supply was obtained from a
brook a short distance away. The other buildings consisted of sleep-
ing quarters and a mess-house for the employees. At the close of the
collecting season the trough room was found to be insufficient, and
additional troughs were erected outside for holding the fry. ‘

Owing to heavy rains on November 15, the water in the brook from
which the supply was obtained became so muddy that it was necessary
to discontinue using it and to take the supply from the lumber com- .
pany’s flume. During this time the men were obliged to work night and
day to keep the screens open and a supply of water flowing through
the troughs. Snow commenced falling early in November, and by the
28th the thermometer had fallen to 13° above zero.

Mr. Sauerhoff was detached from the station on January 18 and J. A.
Tolbert left in charge. The fry were all liberated between January 7
and February 15 in the Little White Salmon near Chenowith, Wash.
At the close of the season the apparatus was stored in the bunk-house,
and, as the grounds on which the station is located are liable to floods,
the hatchery was weighted down with stone and placed in charge of a
watchman, who was permitted to occupy the mess-house.

S1USLAW RIVER STATION, OREGON (L. E. BEAN IN CIIARGE).

Upon the recommendation of Dr. S. E. Meek, who was engaged in
investigating the salmon streams in western Oregon, the Commissioner
authorized the reopening of the hatchery on the Siuslaw River at
Mapleton on a small scale. Theowner tendered its use to the Commis-
sion without rental, and the fishermen agreed to furnish the necessary
adult salmon on the fishing-grounds, about 26 miles below Mapleton,
free of expense. An effort had been made to operate this station in
1895, but no results were secured, as the fish were all captured several
miles below the rack by seines and gill nets. This season it was deter-
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mined to transfer a stock of brood fish in live-boxes from the seining-
grounds and bhold them at the hatchery until they ripened. Several
hundred salmon were collected at tho seines and floated np to the sta-
tion in this way, and from them 44 ripe females and 42 ripe males were
saved. Between October 26 and November 16, 217,000 eggs were
secured from these fish, and during the month of February plants of
fry aggregating 180,000 were made on the spawning-grounds in the
immediate vicinity of the station. The fry were observed from time to
time during the spring by Mr. Bean, and numbers of small schools
could be seen in the ereeks where the deposits had been made as late
a8 May. They appeared to be from 1 to 1} inches long—not quite as
large ag a few which had been retained at the hatchery and fed. Obser-
vations were continued throughout the spring, but in Jumne all of the
fry disappeared from the upper parts of the creeks, and were apparently
moving toward the mouth of the river.

FORT GASTON STATION, CALIFORNIA (CAPT. W. L. DOUGHERTY, SUPERINTENDENT).

"I.‘his station was operated, as usual, for the collection of eggs of the
chinook and silver salmon and the steelhead trout. A rack was con-
Structed in Redwood Creek, aud the first eggs were obtained on Decem-
ber 17. As a result of the season’s work, 406,000 eggs of the chinook
and silver salmon were secured, from which 403,000 fry were hatched
and liberated in Redwood Creek during Apriland-May. The spawnin g
8eason of the steelhead trout commenced on February 7 and continued
until April, 805,000 eggs having been secured from 179 brood fish.
Of these, shipu{ents aggregating 550,000 were sent to Bozeman Craig
Brook, Cape Ylncent, St. J ohnsbury, Northville, and Duluth stzttions
a‘nd oue pons:gnment of 50,000 was furnisbed to the New York Fisli
Commission. From the remainder of the collection 202,000 fry were
hatchgd and liberated in Redwood Creek in June,

Owing to the increased demand for steelhead trout eggs in the East,
the Korbel Station, which had been closed the preceding year, was
reopened. The results attained at this point were very unsatisfactory,
as work was seriously interfered with at the very height of the spawn-
g season by high water, which did considerable damage to dams aud
racks. From the eggs collected 337,600 salmon and 55,640 steelhead

trout {ry were hatched and liberated in the Mad River during the
wmonth of June.
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Résumé, by States and Territories, of the distribution and assignment of fish and cggs.

State or Territory.

Species.

Alabama....oooeevieiaiia..

Arizona
Arkansas

Californig....cooooaiiiaan. ...

Colorado

Connecticut

Delaware

District of Columbia

Florida
Georgia

Idaho..eeoeeennnienniiana.,

Illinoia

Kentucky

Maineo

Maryland

Rainbow tront
Black bass, large-mouth
Rock bass
Rock bass

Brook trout
Black bags, large-mouth .
Rock bass
Quinnat splmon ....
Landlocked salmon .
Silver salmon
Steelhead trout...
Loch Leven trout.
Rainbow trout........
Von Bohr trout.....
Lake trout..........
Loch Leven trout. ..
Rainbow trout
Black-spotted trout ...
Brook trout...........
Yellow-fin trout
Rock bass
Shad
Atlantic salmon
Rainbow trout..
Brook trout..

Rainbow trout.
Black bass, lar,
Shad
Shad
Rainbow trout
Black bass, large-mouth ..
Rock bass
Rainbow trout.
Brook trout......

Loch Leven trout..
Brook trout......

Lako trout.....
Yellow perch ..
Pickerel ....coeeeli.

Black hass, large-mouth ...
Crappie
Rock bhaes .
Rainbow trou
Rock buss
Rainbow trout.
Brook trout....
Lake trout
Black bass, large-mouth
Crappie: ..o eveenieneiianaan..
Rock bass .......
Rainbow trout
Black bass, large-mouth
Crappia
Rock bass
Rainbow trout
Black bass, largo-mouth
Rock bass
uinnat salmon. .
tlanticsalinon. .
Landlocked salmon
Steelhend trout....
Rainbow trout.
Von Behr trout
Brook trout..

Black bass, large-mouth .
Lobster................

Shad
Quinnat salmon
Loch Levontrout...cooeeaaaaon,

! f

Yigys. |
|

N

4,625,000
7

2,017, 500 -
2, 400, 000 |
10, 000 |

15, 389, 360
30, 586, 000
7,516
2,209

Adults and

yearlings.

2,190
680
076
300

11,750
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Lésumé of the distribution and asgigument of fish and egga—Continued.

State or Territory. [

Maryland

Massachusetts

Michigan

Minnesota

Missiesippl.coeeeen oo,

Missouri

Nevada.....coeun......
New Hampshire

Now Jorsey

New Mexico

New York

Specices.

.| Rainbow trout

Iirook tront.

Blac
Rock buss -
Shad
Atlanticsalmon...
Rainbow trout....
Brook trout
Lake trout
Black bass, lnrgo-mouth
Black bass, small-mouth
Codfish
Tlatfish
Lobstor .
Tautog
Mackerel .
Sea bass
Landlockod salmon ..
Steelhead trout
Loch Leven trout.
Broolk trout
Lake trout
W hitefish
Steeslhead trout .
Rainbow trout..
Brook trout
Lake trout.........cco..unn
Black bass, Jarge-mouth

Black bass, large-mouth
Crappio
Rock bags. [
Rainbow trout
Black bass, Jurgoe- mouth
(,m pie
bass
Stmwberry bass .
Rainbow trout....
Brook trout
Brook trout
Lakotrout.... . .. ... ...
Black bass, large-mouth .
Rock bays .
Rainbow trout..
Quinnat galon. . ...
Landlocked spimon .
Steclhoad trout ..
Rainbow trout ..
Brook trout

Steclhend trout, .
Rainbow trout..
Brook trout.....o....l
Black bass, large-mouth ...
Rock bnﬂs ...............
Rniubow trout.........
Black bass, Inrg,
Shad..........
Quinnat salmon. .
Atluntic salmon .......
Landlocked salmon
Steelbead trout

Swiss lake tront..
Whitefish .:.............
Black bass, large-mouth.
Rock Lass ....oocooenne..
Rainbow trout..
Black bass, lnrg
Rock bass .

Lako trout .
Whitefieh ..oovrrieccacanns

|
—_——— |
=l-

!Adults and

, Rainbow trott.ceeeneareacaeioes coieviancans

15, 000
60, 600
""" 25,000
400, 000

200, 000 |

5, 74.! 000
.13 960, 000
04

200

7,400
1, 408, 000

8,
794, 400
60, 309, 000

s
64, 095, 000 |.
05,418,705 ©.
0624, 000 |.
652, 000 |.
193, 009 ;.

Ygge Fry. | yenrlings.
.............. 234
2,202 25




LXXVI

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Résumé of the distribution and assignment of fish and egygs—Continued.

State or Territory.

Oklahoma

Oregon

Peunsylvania.........coeeen.

Rhode Island

South Carolina

South Dakota....c..cooc.oo..

Virginio ceeeoeeiaeieaia

Washington

West Virginia

Wiaconsin

Wyoming

FOREIGN COUNTRIES.

France

Germany

Italy ...
Canada

Species,

Lake herring..... reesiecsanannn
Black bass, large-mouth..
Black bnss small-mouth. .
Rotk bass
Rainbow trout..........
Black bass, large-mouth. .
Rock bass
(%uiunnt. salmon
Brook trout ...
Shad

uinnat salinon

tlantio salmon ..
TLandlocked salmo:
Rainbow trout..........
Black bass, large-mouth. .
Rock bass
Landlocked salmon...
Brook trout
Black basas, large-mouth..
Lobster

Black bass, large-month..
Rock bass
Rainbow trout
Brook trout
Black bass, ]nrgo mouth..
Rock bass
Rainbow trout..........
Black bass, large-mouth.
Crappie.......oooootn
Rock bass ..........
Rainbow trout..........
Black bass, large-mouth.
Rock bass
Rainbow tr
Brook trout ..
uinnat srlmon.
Xtlantic salmon . ...
anllockenl salmon.
Rainbow trout......
Von Behr trout.....
Brook trout.......
Lake trout..........
Swiss Lake trout.....
Black bass, large-mouth.

Shad..ovonioine il }

Rainbow trout......... ... ......
Black bass, large-mouth........

Egps.

A(Iults uml
yearlings.

Fry.

Crapplo..eeeeeivmmannnneiaaes .

Rock bass ........

uinnat salmon...
Brook trout.....
Rainpbow trout..
Black baass, large-mou
Black baas, small-mouth .
Rock bass
Steclhead trout...
Brook trout.......
Lakotrout.....oovviniannnoanns
Black_bass, large-mouth........
Loch Leven trout.....ccooeaae...
Rainbow trout....
Brook trout.....
LaketroUt...voseaseeerseecsnens

Juinnat 8almon ceseeesaie.
inbow trout....
Quinnat salmon ..
Lake trout........
Landlocked salmon.
Lako trout

7,299, 000

"0, 6007
52, 000
2,610, 000

40, 000 |-

23, 565, 790

542, 360, 000 | 2,218, 252
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Details of distribution.
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Shad:

s T : Try and | Adults and
Species aud disposition. Eggs ﬂnggrlings. ‘yunrlings.
Connectient River, Doeep River, Conn........oooiivmnimnancnoey]ernnnrcees-s 1, 540, 000
State Fish Commi:;sion, Glllhill‘, COMI . e eeerecaaeeeeraccancaasinasacssnnnns _1, 440, ggg .
State Fish Commission, Joshuatown, Conmn......oocevniviaiens]ionrenvenses | i, ggg oo

Braundy wine Creek, Willmington, Del
Appoquirimink Creek, Middletown, Del..
Smyrna River, Clayton, Del
St }olms River, Dover, Del..
Murderkill Creek, Felton, Dcl.
Mispillion River, Milford, Del.....
Blmgﬁhird Creek, Middletown, Dol..
Littlo Duck Crosk, Cheswold, Dol. ..
Indian River, Millsboro, Del. . .ooeeaareeeioanienn.s
Eastern Branch of Potomac River, Bennings, I, C.
Potomao River, Long Bridge, D. C.....vooannnann
Potomac River, opposite Fish Ponds, D.C
Lako Monroe, Sanford, Fla...............
St. Jolns River, Little Lako George, Fla.
Savannah River, Augusta, Ga......coooaaaenet
Ogeochee River, Midville, Ga......
QOcmulgee River, Macon, Ga
Flint River, Reynolds, Ga...coono. .0
Chosapeake Bay, Havre de Grace, Md.
Bush River, Bush River Station, Md...........
Gunpowder River, Gunpowder Station, Md....
Patapsco River, Relay, Md........coeeeaia.oo.
Patuxent River, Laurcl, Md.......
Potomac River, Point of Rocks, Md.
Wicomico River, Sulisbury, Md.....
Tuckaho Creek, Quecn Anne, Md.
Cheater River, Chestertown, Md..
Susquehanna River, Port Deposit,
Susquehanna Rivor, on Susquehanua Flats
Grace, Md

Potomac River, Moxley Point,
Potomac River, Fort Foote, Md.
Potomacs River, Bryan Ioint, Md..
Wankinquoi River, Warcham, M
Raucocas Creek, Burlington, N. J.
Cohansey Creek, Bridgeton, N, J
Timber Creek, Gloucester, N, J.
‘Woodbury Creek, Woodbury, N. J.
Delaware River, Laml)ertvillu, N.J.oo......
Delaware River, off Howell Cove, N.J...
Delaware River, near Billingsport, N.J..
Delaware River, Milford, N. J............
Delaware River, near Gloucester, N, J...
Delaware River, off Howell Cove, N.J. ...
Delaware River, nenr Billingsport, N. J ..
Delaware River, Callicoon, §I Y
Delaware River, Port Jervis, N
Hudson River, Kingston, N. Y.........
Hudson River, Cornwall, N. Y.
Hudson River, Newburg, N. Y. ..
New York State Fish Commission, Al
Albemarle Sound, off Edenton, N. C.
Albemarle Sound, Avoee, N, 6Ll
Roanoke River, Plymouth, N. C
Six Run, Six Runs, N. C
Juniata River, Millerstown, Pa........
Susquehanna River, Fites Eddy, Pa ...
Susquelianna River, Columbia, Pa......
Susquehanna River, Peach Bottom, Pa...
Delaware River, Delaware Water Gap, Pa.
Delaware River, Lackawaxen, Pa........
Pee Dee River, Floreuce County, S.C..
Santes River, Williamsburg, S.C.....
Goose Creek, Mount Holley, S. C...
Edisto River, Jacksonboro, S, C....
Ashopoo River, Ashepoo, S.C........
Salkehatchie River, Salkehatchie, S. C..
Coosawhatchie River, Coosawhatchie, S. C
Chappawansic River, Quantico, Va.
Occoquan River, Woodbridge, Va
Tye River, Tyo River Station, Va..
Rapidan River, Rapidan, Va...............
Rup{{mhnnnock River, I'redericksburg, Va
Rockfish River, Rockfish, Vo

Cedar Run, Catletts, Va

NoOTE.—3.036.000 shad wero released in the fish ponda,
not to be included in the suwmation.

. .| 2,010,000

0|.

1,200, 000
500, 000
500, 000

886, 000
3,139,000
900,

750, 000
. 781, 000

""" 3, 837, 000
5, 669, 000
2 250, 000

[ 15, 014, 000

2,700, 200
9

720, 000 |..
960, 000 |.:
660, 000 |.
780, 000 |--

750,000 .
240,000 -..
180, 0600 |.

000 |
900, 000 .

3,142, 000 .

5,775,000 |-

700, 000 |

239,000 1. ..
354, 000 .
450, 000 |...

Washington, D. C., for ronring, but these are
Thero were lost en route Ly mossengers 1,012,000,
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Details of distribution—Continued.

Fry and {Adults and

Specios and disposition. Eggs. fingorlings.| yoarlings.

Shad—Continued.

Little River, Tayloraville, VA....ce ceceercenneaancaonnoccnccaalons verresans 841, 000

Potomac River, Wide Water, VA cceooeiieie ceivnrvenenneeeaoreraenn, 902, 000 |.

Mattaponi River, Milford, Va... . P ET TP T R pSN 904, 000

Nansemond River, Suffolk, V. ceeeviiieiiiiiineieiineiereecfoceraaeaanas 450, 000

b 7 SR AP *2, 819, 000 \130,226, 500 | 1, 500, 000

Quinnat salmon:

McCloud River, nesr Baird,Cal ..c.vvieeveirnenernanecneaseenfoenseanaan. 1,076,086 {......... .

Mad River and North ¥ork, near Korbel, Cal............. . 145,365 |.

Minor and Redwood crecks, near Fort Gaston, Cal..... 280, 250 |.

Pit River,near Baird. CAl ..o veieiiiiiiiarieiiaiicinncieaaiesanaroncaas 20, 000 |.

South ¥Fork of Bear Valley Croek, near Olema, Cal. ... i)l 35, 000 .
. Bear Valley Creek,near Olema, Cal. ... ... ... oioiiiiiidonnniians 100, 000

Paper Mill Creek, near Masza Rench, Cal . [ P
Paper Mill Creek, near Codoni Ranch, Cal.
Paper Mill Creek, near Jewell Ranch, Cal
Dutch Bill Creek, near Olema, Cal.......

Nicasio Creek, near Gonzoli Ranch, Cal ... [ PP,

Olema Creck, near Croasroads, Cal. . .....oceiviiniieeiiaiie]oiiaiiaai,

Olema Creek, near Blume's Ranch, Cal... ..o iiaiiiiiaiiann.

QOlema Creek, near Abbott's Ranch, Calo oo oooio il

California ¥ijsh Commission, Sisson, Cal................ 417,982,500 |eoeooeeolallll
Maine Fish Camiission, Monmonth, Me...........coeeeoil 0 5,000 {.....
Commodore Club, Hartland, Me .......oooeiiiniieeniin, A

Willinmes Brook, Bucksport, Me ... .coeoveiniiiiiiiiiiiiiieiiiiiintaanan.

Heart Pond, Ovland, Me........ et PO s
Toddy Pond, Orland, Me. ...coueeniireeriiaeiienineiicnieaa]oeneenaaas,

Branch Pond Stream, Ellsworth Falls, Mo.........oooiiiai i,

Union River, Ellsworth FPalls, Me .........cco. i iiiii i ianann.

Pattons Pond Stream, Ellswoerth Falls, Mo P TS

Penobsacot River, Brower, Me. . coeureien i iiiiiiereneraanaes

Penobacot River, Millford, Mo............. .
Penobscot River, Costigan, Me.
Penobscot River, Greenbush, Mo . ... S
Tenobscot River, Passadittnkeag, Mo . caeeeimioiiiianieniiiiiiianaia.,
Penohscot River, Lincoln Center, Me .
Penobscot River, Winn, Mo.......co.cee..
Penobscot River, Mattawamkeag, Me. ... . .
Meadow RBrook, Orland, Me...._.......... [
Lake Cochnewagon, Monmouth, Me ...... e P
Port Stream, Orland, Mo ..oooinriianen e
Alamoosook Lake, Orland, Me ..cvuemnineneninieainnenaeieaa i,
Pleasant River, Milo Junction, Me R D 30, 000
Pleasant River, Milo, Me......... e O P
Pleasant River, Brownville, Me.-......... o (N
Pleasant River, Brownville Junction, Mo .....coooaoiae
Pleasant River, Katahdin Iron Works, Me.............
Cabin Jolin Run, Cabin Joln Bridge, Md ....connivnttn
Suncook River, near Concord N. H c.ocvivennvnnianiee
Salmon River, Pulaski, N.Y...
Salmon River, Richland, N. Y .. ceeeseeceeeaas
Salmon River, Altmar, N. Y. .oiiieireinninnreacaen.es
Spring Brook, Palaskl, N. Y. .. coiivmmmicieranann.s
Spring Brook, Richland, N. Y
Reservoir, Richland, N. Y ...
Clendon IBrook, Glens Falls, N
Whipple Creek, Marion, N. Y.,
Bragdon Creek, Altmar, N. Y .. ......o.iiiiiiiina. 500 °. .
John Abbott Creek, Altmar, N. Y. .o..oooeaniait. .
Blakceman Creek, Altmar, N. Y . ...........
Lake Ontario, oft Tibbetts Point, N. Y.... .. . .
frout Prook, Limerick, N.Y (.. ... ..., R .1. 20, 0 .. -
Fall Mill Creek, Delhi, N.Y ..ot
Elk Creok, Delhi, NoY . oo iiiiiiiiiiiiiiaiai e,
Peck Brook, Delhi, N.Y ...
Steel Brook, Delhi, N. Y ...
Hoag Brook, Dolbi, N.Y...............
St. Lawrenco Rivor, Cape Vincent, N. Y.......
Clackamas River and Clear Creok, Stone, Oreg.
Clackamas River, Stone, Orog..coeecveeene.
Clear Creck, Stone, Oreg. ..o ...
8zlmon River, Salmon River, Oreg
%‘ewrin Croek, Mapleton, Oreg....
n

owles Creek, Mapleton, Oref...coeceaereieinniieann .
DPennsylvania State I'ish Commission, Allentown, Pa.. A .
Sleepers River, near St. Johngbury, Vit...... . . 40,000 '..
Sleepors River, Goss Hollow, Vt....ooa.en -- 24,000 |..

Sleepers River, North Danville, Vt 16,000 1. .........

* These cggs were impregnated and deposited iu the Delaware Rivor, New Jersey.
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Details of distribution—Continued.

Species and disposition.

Lgges.

Fryand ] Adultsand
ﬂngerliugs.l' yoarlings.

Quinnat salmon—Continued.
Sloopers River, Fairlee, Vi..ceeeceecesesonscatianeciaeaninee
Spring Brook, St. Johnsbury, Vt..

oors Brook, St.Johusbury, Vt....ooovevenaooie
Moose River and tributaries, St. Johnsbury, Vt..
Tributaries of Connecticut River, St. Johnsbury, Vt
Passumsic River, St. Johnsbury, Vt........ oo

1,500 L

Wells River, Groton, Vt...ooooiaiiieaieeennes
Lako Moroy, Fairlee, Vi.eeeeeoooiiiiiuaneaneana..
Littlo White Salmon River, near Chenowith, Wash..
Société de Acclimation, Paris, ¥France........
8. Jaffe, Sandfort, Germany..........
TObR]. . eeneesenreacacenccscesancssancsnnesnsansensnaseoncess
Atlantic salmon :
Connecticut State Fish Commission, Windsor, Conn............

Amos Fllis, Rangely, M6..ccoooeimveiiiiiiiiannna-
Alamoosook Lake, near Orland, Me . .
Whitea Pond, Penobscot, Mo.................
Toddy Pond, near Orland, Mo......cconeo....
Toddy Iond Tributary, Bluehill, Mo...........
Toddy Pond, near Surry, Mo........
Toddy Pond, near Bluehill, Mo . -

Heart I’ond, near Orland, Me...... N .
Long Pond Tributary, Bucksport, Mo e eeee e aeacaeaaas .

Hancock Pond, near Bucksport, Me..........
Brewer Pond Tributary, Bucksport, Me......
Narramissie River, noar Bucksport, Mo......-.
Narramissic River, near Orlnm{. Me..cooeo..
M'qogelmrn River, near Bucksport, Mo.......
Willinms Brook, nckaport, Mo ._............
Gardner Meadow Broek, Brewer, Me.

Baker Brook, Millford, Me ....
Penobscot River, Cosdgan, Me.
Penobscot River, Greenbush, Me

Penobscot River, Olamon, Me......
Penobscoat River, Pagsadumkeng, Mo
Penobscot River. Millford, Mo . ...
Penobscot River, Lincoln Centor, M
Penobscot River, Winn, Me.........
Penobscot River, Mattawamkeag, Mo.
Groat Brook, Otis, Me..........................
St. Croix River, Vanceboro, Mo.................
Piscataguis River, Mile Juunction, Mo..........
Piscataquis River, South Schee, Mo. . oeeenn.....
Piscataquis River, Enst Dover. Mo............
Piscataquis Rivor, Dover and Foxcroft, Me. ....
Lake Harriman Brook, Orland, Me.
Wardwell Brook, Orland, Me......cooevneean...
Tucker Brook, Orland, Mo... ..
W. 8. Haddaway, Chiltonville, Masg. cc.ooovenn ...
New York Stato FFish Commission, C pring Harbor,
Adirondack ],euguo Club, Fulton Chain, N.Y ..
Bragdon Creek, Altmar, N. Y ....ooovnennnnnn
John Abbott Creek, Altmar, N. Y ..
Salmon River, Altmar, N. Y cooiiiverannnnreaececneeanionan
Blakeman Creek. Altmar, N. Y . ooiiiianiiiiiiiieiariieninns
Ponnaylvania State ¥ish Commission, Corry, Paeeeecn.oneo..

Poacham Pond, Peacham, Vit ....oveeiiriireieieiiiienniaeieaen. RIS i

Landlocked salmon : .,
California Fish Commission, Sisson, Cal
Commaodore Club, Hartland, Me................
Caleb Gilman, Eastport, Me..........coaeeeen
Parmachoneo Club, Camp Caribou, Mo ......
Great Brook, near Otis, Me...................

Winkempaugh Brook, Hancock County, Me.eeoveoiiniana.. .
Patton Pond, near Ellsworth Falls, Me....ccoiuiiemieeannnant. .

Floods Pond, near Ellsworth Falls, Mo......oveeieeneaniinnen.
Toddy Pond, near Surry, Me.....
Toddy Pond, near Orland, Mo. .. .
Green Lake, near Green Lake, Me. ... ooooeoaao..
Michigan State Fish Commission, Detroit, Mich....... .
Now Hampshire Stato Fish Commission, Ashland, N. H........
A. M. Bigelow, Branchville, N.J
Ed. Hayos, Buftalo, No Y. .ooeomeeeinraniaaazznne
Adirondack Leaguo Club, Fulton Chain, N. Y ...

* Lost en routp, fry 8,343; yearlings 203,

12, 0600

12, 000

1,339 |-

490,000 | 1,705,010 | 1234,790

8, 000

3,000 |.

6, 000

i Loat en route, fry $1,002; yearlings 373.

, 000
5,000 |.
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Fry and

Lggs. | fingerlings.

Adults and
yourlings.

Landlocked salmon—Continued.

Tuxedo Club, Tuxedo Park, N. Y.
eyre, Pa.....

Rhode Island State i‘ish Commis

Peacham Pond, Lanesboro, Vt

Wm. J. Coon, Glen

Foreign countries:

Royal Geographical Socioty, Romo, Italy ...cooiceernennrnnacns

Silver salmon :

Mad River and North Fork, near Xorbel,Cal ..coceeeeiieanene
Redwood Creek, near Blair's Ranch,Caloc.oevoeeieiiaacccceenns

Steelhead trout:

Redwood Creek, Blair's Ranch, Cal

North Fork, Korbel, Cal
Mad River, Korbel, Cal...

Turner Yond, Isle au IIaut, Mo .
Silver Lake, Katahdin Iron Wor

77,000 | 61, 000

173, 387
124,750

208, 137

202, 000

15.000 |.

Smith Brook, Bucksport, Mo ..

Craig Brook, Orland, Me. ....

Heart Pond, Orland, Me ...

Craig Pond, Orland, Me .....c..cceeinzens
Tributaries of Hothole Pond, Orland, Me
Long Pond, Bucksport, Me
State Fish Commission, East Auburn, Me..

Smith Creek, Emery Junction, Mich

Silver Creck, East Tawas,
Pine River. West Harrisonville, Mieh.................
Pore Marquette River, and tributaries, Baldwin, Mich
State Fish Commission, $t. T
Stewart River, Two Harbors, Minn ....

Mich

Engle Nest Lake, Tower, Minn......

Cross River, Lutsen, Minn ...
Poplar River, Lutscn, Minn.
Devils Track River, Grand M
Suckeor River, Duluth, Minn....
Lovells and East Lakes, Sanbornyvill

aul, Minn ...

1
White Lake, Franklin Junotion, N.J ..
Stute Fish Commission, Caledonia, N. Y..
Tuxedo Clubl, Tuxedo Park, N. Y
Lake Ontario, oft Grenadicr Isle, N. Y...
%ntt}er Park Aquaria, New York City, N.
rule

Tock Leven trout:
California Stato Fish Commission, Sisson, Cal
Col. S. B. M, Young, Sisson, Cal
lAd;)plicnm,a inColorado.....ccoennees

. A. Bigelow, Evanston, Il .......
Shipley Branch, Towson, Md
Sturgeon River, Weolvering, Mich ..
Sturgeon River, Gaylord, Mich ......
State }ish Commission, Laramie, Wy

Rainbow trout:

T.jttle River, Dokalb, Alf..eeeeieeiaiaiaiiiiieiinnnienens
Applicants in Alrbama ........ e
Prairie Creek, Rogers, Ark.....
Cave Spring, Rogers, Ark ........
Flint Crecl, Silonm Springs, Ark.
‘Ballard Creek, Ballard, Ark....
Applicants in Arkansas......
Supply Creek, Hoopa, Cal....
Hostlér Creek, Hoopa, Cal....
Mill Creek, Hoopa, Cal .....
Pine Creek, Cal. .ceeeeereseeruocose oncons
South Platte River, near Buffalo, Colo. ..
Pine River, Pine River, Colo
Lake Loveland, Loveland, Colo........
Applicants in Colorado at Leadville. ..
State Fish Commission, Hartford, Conn .
Braudy wine Creck, Wilmington, Del....

* Lost ep route, 484 yearlings.

fver, Brule, WiB.oe.voereeoroenrmasmroncecrionneaannnncs |: ........

1 439,045 | 10,845

10, 000 [sreimeneese

32,000 |

t Lost en route, 625 yoarlings and 311 fry. '
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Species and disposition. Eggs.

Fry and ,Adults and
ﬂngerlings.' yoarlinga.

Rainbow trout—Continued. s '
Pond in Zoological Pack, Distriot of Columbia. .
Rock Creek in Zooand Rock Creek Parks, Diatrict of Columbia.
Little River, Gainesville, Ga
Star Creek, Mineral Blufl,Ga..............
Hemptown Creek, Mincral Blutl, Ga
Young Stone Creek, Mineral Bluft, Ga.....
Sawimill Creek, Mineral Bluff, Ga..........
Hothouse Creek, Mineral Bluff, Ga
Panther Creek, Fannin County, Ga........
Applicants in Georgin
Lake Clitl, Beaver Cnnyon, Idaho
Applicants in Indian Lerritory .
Evans Lake, Ruah Springs, Indian ’L‘crritor:]'. .
Barren Fork off Illinois River, Indian Territory..
Sallisaw River, Sallisaw, Indian Lorritory...
Applicantsin Jown............coaiiians.
Lakes Okoboji, Spirit Lake, Yows.....
Spring Brook, Moutezuma, Iowa
Cedar Liver, Cedar Rapids, Iowa
Spring Branch, Manchestor, Iowa.....
Trout Run, Decorah, Iowa
Alp]in(licnnts in Kanens
Chikaskia River, Drury, Xans
Applicants in Xentucky...c.o.......
Tern Lake, Middleboro, Ky.
Applicantsin Maine, .......
Cargill Pond, Thorudike, Me..
Alamoosook Lake, Orland, Me
Applicants in Maryland
Mosners Brook, Ro'¥
Westorp Run, Relsterstown, Md
Littlo Elk Creek, Cherry Bill, Md.
J Ya,ckxaor.x Run, Lonaconing, Md..
Nine Mile Pond, Centerville, Masa
Deor Creek, Spring Valley, Minn. ...
A&I)'Ecnnt.a in Missisai
Elk Creek, Elk Creek, Mo........... g
Roubivoux Creek, Crocker, Mo.......-.-
Ebb and Flowing Spriugs, Crocker, Mo .
James River, Turner, Mo
Justice Branch of l’lno%Creek. Cabool, Mo.....
Jacks Fork of Current River, Mountain View, Mo..
Piney Creek, Cabool, Mo.............cooui ...,
Hickory Croek, Neogho, Mo....c.....co.......

Five Mile Creek, Hornst, Mo
Ap)i)licnnta in Missouri....... ..........
Spring Lake, Springfield, Mo

Agnes Lake, Browns, Mont...............
State Fish Commission, Elko, Nov..........
State I'ish Commigsion, Ashland, N. I
Crystal Lake, Enfleld, N, H......o.oo...onn.
A. M. Bigolow, Branchville, N.J...........
Lebanon Streaws, Gronloek, N. J........
Black and Beaver Brooks, Newton, N.J.
D%ﬁ Rup, Old Bridge, N.J

Back Run, Back Run, N. J ...

‘Tributary of Wallkill River, Sparta,

Black Creek, Franklin Junction, N.J.
Applicants in New Mexico..........
Bu}dosn and Laglescreeks, White Onks,
Pecos River, Ribera, N, Mex
West Branch of Unadilla River, Bridgewate
Shinglekil) and Catskill cresks, Catskill, N.
Tiguin and Lathrop brooks, Sherburne, N. Y
Hougbtaling Brook, Oveonta, N. Y
Lake Georgo, Lake George, N. Y
Applicants in North Carolina
Chetola Lake, Lenoir, N. C
Tuckasoigoo River, Sylva, N.C

- Crabtree Creok, Rnleigll‘n. N.C........

Ivy Croek, Asheville, N.C...........
Qﬂnyfork Creek, Sylva, N.C .......
Naatihala River, Androws, N. C
Beruner Elk Creck, Elk Park, N. C....
Dicks Creek, Dillsboro, N, C
Little Creek, Mars Hill, N.C. .........
Laurel Creck, Mars 0ill, N.C...c.ovven e
Middle Fork of French Broad, Brevard, N. C
Bass Lake, Biltmore, N. C ...ovueieeeaeeaannes
East Fork of Pigeon River, Canton, N, C.........

F.R. 97 V1
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" i N Fry and | Adults and
Species and disposition, | Eggs. tlugcrlings.‘ yearlings.
Rainbow trout—Continued. | . !
Cranberry Creek, Cranberry, N.C....................... e PO B P 400
Crystal Lake, Twinsburg, Ohio......... . ..
Hoover Lake, Akron, Ohio......... e l
Applicants in Ohjo............co Lol
Applicants in Oklahoma ...........o ool ia.... 0
Cacho Croek, Chickasha, Oklahoma....................
Applicants in Pennsylvania ......ooooooialLl.
Jones Creek, Ebensburg, Pa. ... ..ol L
‘West Branch of Quecus Run, Lockhaven, Pa.......... 1S P I . 2,000
Falling Spring, Chambersburg, Pa.......... [ 900
Bently Creek and Pond, Tioga, Pa.. O 900
Hammer Creek, Lobanon, Pa.... e . . RN 400
Killinger Creek, Lebanon, Pa..........._. . .. . 300
Mancils Run, Norristown, Pa.. [P P 600
Rapid Run, Montandon, P .... ) S 600
Piney Creek, Altoona, Pa...... . . 300
‘White Deer Creek, Milton, I’a . 800
Bloody Run, Gaines, Pa....... e reeanaas 300
Laurel Run, Nicholson, Pa. ..ooo.voreoeiio it 400
Long Run, Gaines, Pa [ 000
Gall Run, Gaines, Pa...... s . . N U 300
Pike Croek, Wyoming, Pa .......oooann.... .. L eeeranmaanen. 300
Mill Run, Gaines, Pa ............ .. . L Ceerenenaa. 1,200
Tumbling Run Lake, Pottsville, Pa.. . cerreeieanes 300
LetortCreck, Carlisle, Pa........... .- O B RO 300
Smethers Creck, Beachhaven, Pa. S N 300
Shickshinny Creek, Shickshinny. Pn.. ... ooiiviiienans . e 300
‘West Branch of S8hickshinny Croek, Shickshinny, Pa..... . S 300
Stony Brook, Moosic, Pa......._................L.. ...l P P 300
North Branch of Tobys Creek, Dallas, Pa....... s PN 300
Silver Lakeo, Pottaville, Pa..........o.o . ..., .. U S 300
Baker Creek, Coudersport, PPa.... IS PO I 300
Mill Creck, Condersport, I’a...... . eeaan .. 300
Alleghauy River, Coudorsport, Pa...... ..o L L. . 900
Sinking Run, Tyrone, Pa........... . X 300
Chaffee Run, Gaines, Pa... . 300
Bowman Creek, Dallas, Pa....._.. . .. 300
Huntington Creek, Shickshinny, 400
Bear Creek, Bear Creok, Pa....... ...oooivviniiiinenniiiae i .. 300
S})ring Cabin Run, Tobyhanna Mi{ls, Pa. R PR, . R 400
Tobyhanna Creek, Tobyhanna Mills, Pa. F S TTs . . 600
Harvey Creek, Wyoming, Pa...._...... [ IO, . 300
Mill €reek, Miners Mills, Pa ...l . .. 300
Frame Cabin Creek, Scranton, I'n....o..ooiiiiiiiniia ol . . 400
Syringltun, Altoona, Pl i ieea e .. 300
Clover Creek, Altoona, Pa. e ) ... 300
Bengully Creck, Gaines, Pa.. . .
Pheenix Creek, GGaines, Pa. .. . . . . 300
Thompson Run, Gaines, Pa.. . . B
Shinhollow Run, Gaines, P oo et iiiii e b .. 800
Lick Run, Gaines, Pa.......ooooiiiinaenoiiiiil, .
Black Rock Run, Gaines, Pa. B i
Ilue Run, Gaines, Pa........ feeesesere e .
Four Mile Run, Gaines, Pa..coceeeeeann. .

Painter Run, Gaines, I’a.....
Spring Run, Greencastle, Pa. .-
South Branch of Wallenpaup. reok,
Black Lick Creek, Ebensburg, Pa.. Jr
Trout Run, Shippensbirg, Pa....ciieiii e Ceeetenaan
Clover Creok, Martingburg, Pa ...ooveiiiiniiniinnnnnoan s il !
Toms Cresk, Muddy Creek Forks, et et iiaian iy eeel
Mill Creok, Lebanon, Pa................ et .
Nescopock Creok, Tunuel, Pa.. aee
Lick Run, Lockhaven, Pa....
Beck Creek, Lebanon, Pa..
Stone Creek, Lebanou, Pa..
Trout Run, Bedtord, Pa._..... . )
Wyomissing Croek. Reading, Pa ... ... ... AR IR
Dunning Creek, Bedford, Pa ............... RPN AU
Spring Run, Brookville, .. ........... ... Y T
orth Branch of Little Conemaugh River, Wilmoro, Pa.
Applicants in South Dakota........c.ooo i L
Sioux River, Brookings, S. Dak.. ..
Gould Lake, Rapid City, 8. Dak ......
Split Roek River, Garretson, §. Dak..
Split Rock Croek, Brandon, S. Dak .
all Lake, Steux Falls, §. Dak ..
Appiieanta in Tenucasee . .......
Emory River, Harriman, Tenn .. e e
Indian Creok, Erwin, Tenn,.oooooivennn. ..o,
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! Fry and

Species and disposition. | Eggs. iﬂngcrlinnn.

Adults and
yoarlings.

Rainbow trout—Continued.
Big Crock, Newport, Tonn.ceueeeceeneaioaeoiiieeeioniceenenaane
Big Pigeon River, Newport, Tenn
Gap Creek, Johnson City, TYenn ......
Red River and tributarios, Glenellen,
Big Stony Creck, Elizabsthton, Tenn......
Cedar Creek, Lobanon, Tenn o
Laurct York and Doo River, Hampton, Tenn ...
Barren Fork of Colling River, McMinnville, Tenn. . Y PO
Littlo River, Maryville, '1'.onn feeececereeea,
South Indian Creek, Erwin, Tenn....
Laurel and Big crecks, Dolrio, Tenn .
Applicantsin Texas ..o.oeeeeaeaooo .
Applicants in Utah ....
Jordan River, Salt Lake City, Utah ... .e-
Stato fish commissioners, Roxbury, Vt . B
Beaver Pond, Proctor, Vto.o.ooaai .o
Applicants in Virginia........
Trour Mile Creok, Richmond, Va. ..o veea.o... ;
Spring Fork of Clinch River, Pounding Mill, Va. ..
Torest 11ill Park Lake, Richmond, Va. .
Clineh River, Tazowell, Vo..oo.......
Pecrys Iranch, Tazewell, Va
Moormans River, Charlottesville, Va........o.oooiiioiieatf.

Shoomaker River, Wythovillo, Va. .. o.ooooii il eeeiiaiieea e
Spring Branch, Preonion Springs, Va..ooooovoiiiiiii o

Opoqnan Creek, Lenora, V. ...oceecrieeetiiaenaionnenaeacs|as

Smith and Wilson creeks, Clifton Forge, Va.
Clear Tork Creck, Tazewell, Va.............
Stock Creek, Horton Summit, Va.
Little Ogles Creek, Dunlap, Va...
Chestnut Creek, Gossan, Va.
Scotts Jtun, Lewinsville, Va...
Four Mile Run, Glencarlin, Va.
Calvin Run, Wiehle, Va .....
Bigs oringr, Leesburg, Va.. ..
Powell River, Bigstono Gap, Va
Irish Croek, (’Jornwall. Vo oeeacannnn
Beaver Dam Branch, Springwood, Va
Mill Creok, Christinns m&. Va.oeeeeo
Callahan Creek, Stone%\, a.
Orix Creek, Evington, Va......

St. Clair Creek, St. Clair Bottom, Va..
Mason Creek, Snlem, Va............
Applicants in West Virgin
Lake Terra Alta, Torra Alt
Big Stony Creek, Lowell, W.
Long Run, Douglas, W. Va.. ..\
Lake Ford, Crancsville, W, V.. ...
Decker Creck, Morgantown, W. Va.
(:uscmlq Brook, Millville, W. Va._ ...
Stato Fish Commission, Laramie, Wyo. .
Dome Luke, Sheridan, Wyo........ .
{ulcs de Guerne, Paris, France .
Féeamp, Franco . ...

. 50,000 |..
veetennnen T T N 20,000 |..

Total............ e et e mmmmee et 341, 200

Von Behr trout:
Country Club, San Francisco, Cal «.veeeeenrrerereeresarnensnns
's‘nml'mt Lake and Fishtang Creek, Trinity Summit, Cal
Trinity Luke, Hoopa, Cal . .........
State I"ish Commission, Holden, Mo
Blake Pond, Sutton, Vt......

Black-spotted trout: t
Mammoth Croek, Mammoth Lakes, Colo. cceuieniianiinniiiiiiiliiiinnnnnnn, 21,100
L'win Lakes, Twin Lakes, Colo 17. 600

Froeman Lake, Wolcott, Colo..nnnwnmmormemninnnorsen s, . 3,500

B I PO 43,200

Brook trout:

AL A, Bartlott, ROZOrs, ATK . coveeereeeaeeaereseserseeanannenacs
Applicants in Colorado.............. .. .

Cache 1n Poudro Creck, Fort Colling, Colo.. .c.o........
South Platte River, botween Webster and Bufiulo, Colo........

* Lost on route, 9,309 yearling and 14,100 fry; 1,000 fry and 5,000 cggs sent to Nashville, enn.

15,000 eggs sont to Nashville, Tenu.
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Species and disposition.

1 Fry and |Adultsnnd

Eggs.  fingerlings. vearlings.

Brook trout—Continued.
Pino Rivor, Pino River, Colo...evnveeeeiiniiiiieninnanns PR
Lake Creek Lake, Cotopaxi, Colo......

Crystal River, Carbondale, Colo........

Middle Lake, Lake County, Colo....ocooooiiuiiiiias

Eagle River, Borry Station, Coloeecoae..oviinieiaeae..

Upper Evergreen Lake, Colo...
Lower Evergreen Lake, Lako
Lake San Cristobal, Colo...
Fish and Spring Creek, Virgin
Silver Lake, Monte Vista, Colo...........
Silver Lake, Montrose, Colo.........
Gonova Creek, Grant, Colo. .
Silver Lake, Dillon, Colo...ccnnveaean. .
Buzzards Bay Lake, Themasville, Cole. .
Gray Gables Lake, Thomasville, Colo.......cccnen
Box Creek Lake, Leadville, Colo....oaieoioiaees
Tumbling tock Creek, Woodland Park, Colo.....
Lake Loveland, Loveland, Colo
Elk Creck, I’ine Grove, Colo
North Fork of Frying Pan Creck, Norrie, Colo....
Limo Creek, Thomasville, Colo . .....ooiemvineans
South Platte River, Hartsel, Culo....
Craig Creek, Estabrook, Colo. ........
North Fork of Platte River, Bailey. Culo.
Lower Craig Creek, Estabrook, Colo...........coc.
North Fork of South Platte River, Grant, Colo._...
North Fork of South Platte River, Estabrook, Cols..
North ¥ork of South Platte River, South Platte, Colo.
North Fork of Platte River, Ferndale, Celo
Platto River, Ferndale, Colo
South York of Platte River, South Platte, Colo .
Buffalo Creek, Buttalo, Colo....coveieennnn peserann
Carbon and Castle creoks, Gunnison, Colo......
Gunnison River, Guunison, Colo......coaennnt.
Blue River, Breckenridge, Colo ..ooovviaane.enn
Clear Creek, Empire, Colo ......... .-
Clear Creek, Idaho Springs, Colo...
Clear Creek, Dumont, Colo...... e P
Chicago Creek, Idaho Springs, Colo......c. ... ...
South Platte River, Clitf, €0lo e.eeeeeiieaa ol
Roaring lork River, Aspen, Colo.................
Straight Creck, Dillon, Colo . ......

5,000
2,000
5, 000
1,000

Willow Creok, Dillon, Colo......cveieaieiien i .
Platte River, botween Grant and South Platte, Colo .........o.fieen.in.n 25, 0Lo
State Fish Commission, Windsor, Conn .. .co.cveiininianeonen [
Applicants in Connecticut .. cvoeoeiiemrniarriiiiain i e 5, 000
East River, Now Hartford, Conb. ... .coveeeiieiaieniiseiinoienoaaes . 10, 000

Tributarios of Nachang River, Hart
Spring Brook, Bridgeport, Conn........
S{illmnn Brook and Reservoir, Bridgep
Tuttle Brook, New Haven, Conn ...e.ccvecernnns
Five Mile River, South Norwalk, Conn.........
Spring Branch, Roxbury Falls, Conn .....
Cold prin[f Brook, South Nurwalk, Conn .
Rowayton Brook, South Norwalk, Conn...
Barnum Brook, South Norwalk, Conn c.c...o....
Silver Mine Brook, South Norwalk, Conn.....
Chestnut Hill Brook, South Norwalk, Conn ..
Tower Brook, South Norwalk, Conn..........
Horse Swam) Brook, South Norwalk, Conn...
Guthrie Brook, South Norwalk, Conn.........
Comstock and Barretts I3rook, Wilton, Conn .
Norwalk Stream, Norwalk, Conn .._..........
Cold Spring Brook, Wilton, Conn..
Wilton Brook, Wilton, Conn.....
Brewers Creek, Bridgeport, Conn..
Mill River, Bridgeport, Conn........
Peock Spring Brouk, Bridgeport, Coun.
Spring Brook, Cannon, Conn.......
Spring Brook, Wilton, Conn....
Clark Brook, Hartford, Conn.......
Norwalk River, South Wilton, Conn
Horseneck Brook, Greenwich, Conn... ..
GGeo. W. Rea, Beaver Canyon, Idaho...........

Beaver Canyon Creek, Beaver Canyon, Idaho..

Willow Creek, Beaver Canyon, Idaho .........

Sheridan Creok, Beaver Canyon, Idaho .....

Sheridan Lake, Beaver Canyon, Idaho ......

Lost River, Lost River, Idaho.......cooeennt .

Smith Creek, Bliss, Jdaho..cocereeiineeececieoniareoamecees
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¥ry and

Species and disposition. fingerlings.

Adults and
yearlings.

Brook trout—Continuned.
M. A. Bigelow, Evanaton, [ll.eceeeeaiiiiiiaiiiiiii..
Applicantsin Illinois. ..ol .
Applicants in Jowa at Cedar Rapids.
Clear Creok, Lansing, luwn; .............
Parmachenee Club, Camp Caribou, Me
Applicants in Maine. .
Green Lake, Otis, Me e
Winkempnugh Brook, Hancock Co
Pattons Pond, Ellaworth Falls, Me....2.......
Floods Pond, Ellsworth I"alls, Me.. .
A)])plicanm inMaryland..........
Offuts Branch, Towson, Md........
Bakers Trout Pond, Hanover, Mass.
Chelmstord Brook, Lowell, Mass......o.co.een
Tributaries of Asconcet River, ‘Taunton, Mass.
Mashpee Lake, Sandwich, Mass..............
Garretis and Hadway Poud, Hyronis, Mass. ..
Applicants in Massachusetis at_Green Lodge.
Champion Brook, Tecumselt, Mich............
Cedar and Glass crecks, Hastings Mich .. ...
Hayward Lake, Casnovin, Mich
Bietner Creek, (irand Rapids, Mich. .
Applicants in Michi&nn ............
Duer Creck, S;I)ring alley, Minn
Poplar tiver, Lutsen, Minn........
Applicants in Minncsota. ........
State Fish Commission, St. aul, M
Ap{)llcnntﬂ in Montana..
Spring Creck, Livingston, Mont
Box Elder Creok, Hivre, Mont. ..
Applicants in Nebraska. . ooooovnnnrvnnnoonnins
Stato FFish Commission, Southbend, Nebr.......
S el M. Poarson, Strutbam, N. H.............
Winnicut Lake, Dover, N. H.........

Crystal Lako, Enfleld, N.B........

Suncook River, Concord, N, H .......

Spring Brook, Grafton, N, H. . .......

A. M. Bigelow, Branchville, N. J ........
Adirondnck League Clul, Old Forge, N, Y ...
State J'jsh Corumnigsion, Coldspring Murbor, N.
Struly Lake, Oaks, N. Dak.....................
Forest River, Larimore, N. Dak......
Applicants in North Dakota.
Castalin Club, Castalia, Ohio ... . ...
Slippery Rock Creek, Mahoning, Ohio. .
Applicanta in Ohio.. ... ...
Crater Lake, Modford, Oreg.
Lake Whoahink, Ada, Oreg.
Applicants in Ovegon ......... ... 077
guen-{ls and Beavor rivers, Kingston, R. 1
Applicants in Rhode Isand. ..

Sytvan Lako, Cnster, S. Dak
Spearfish Creek, 8. Dk .. ....oovrononn .
Goorge A, Trambo, Salt Lake City, Utal.
Q. E. Tollinrst, Salt Lako City. Utah..._..
Graut Hampton, Salt Lake City, Utab....
L. C. Miller, Salt Lake City,Utah ..........
A. M. Mnsser, Salt Luke City, Utah ........
Jordan River, Salt Lake City, Utalh ........
L.J. Johuson, St, Johnsbury, Ve ...
State Iigh Commission, Vermont cee
Lakota Lake, Wondstock, Vit.............
Mou!lt Pulaski fish ponds, Nowbury
Darling Pond, Groton, Vi. .........oeoeenrn
Lake Mitcheli, Norwich, Vt.......
Fairbanks Pond, St. Johnsbhury. Vit
Haystack Braok, Wilmington, Vs .
Dream Luke Pond, St. Albans, Vt
(;l"ystnl Pond, West Hartford, Vit
Pico Pond, Pico Tond, V..o ii...
Lake Griftith, Danby, Vt
Caledonia Club Pond, St. Johnsb wy, V...,
Caspinn Lake, Greensboro, Ve ..ol loLL..
Beaver Pond, Proctor Vt........
Yish Lake, Chenoy, Waal

Big Spring Brook, Crnuhierland, Wis. o ceeeeeeieiiiieinanaaneiieonn
TAPPO Crook, Monieo, Wis. oo oo, oo vieiieeonn e ceeaeananeaaai]oen
I“Torl h Branch of Oconto River, Ellis Junction, Wis oomeoooorono]ooes
Crystal Lake, Dodgeville, Wig -........ [OOSR IO 5, 000

- B,
Bass Lake, Gordon, Wis ....... OSRORIR OUORRIRAUSROON: IR 10, 000
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Details of distribution—Continued.
Species and disposition. ‘ Eggs. ﬂfgrg;{‘;?;ggl j;g:}f&;:fi
Brook trout— Continued. . \
Applicants in Wiscomsin ...ooeeoerreennnniniiiiiiioeaoennes [reemegimnaes 10,000 |oeeeeenn-n
State ¥iah Commission, Laramie, Wyo i 000 \
Domo Lake, Sheridan, W o ceoeeeeiieiieiaiietaiocarronens vonarereanas
Total. cvreieaeieenanaaaa, O

Lake trout:
California Fish Commission, San I'rancisco, Cal........
Col. 8. B. M. Young, Wawona, Cal................oe.
State Fish Commission, Hartford, Conn ............

M. A. Bigelow, Evanston, 1. ... b eeeerececeaaas
Storm Lake, Storm Lake, Jowa..cooeeaaianaioe
Luakes Okoboji, Spirit Lake, Jowa...oovevinaen..

Clear Lake, Clearlake, Iowa .........
Alamoosook Lake, Orland, Me...........
Applicants in Maryland (Garrett County) .
Nine Mile Pond, Centerville, Mass..................
Long Pond, Falmouth, Mass .. ccoivieiieiaennan.ons
Baubees Luke, Hillsdale, Mich...o.ooeoaiiaaaee.s
Lake Huron, Alpena, Mieh....ooooiaiiiiiiaenon
Lako Huron, Cheboygan, Michk....ooemeienionnaaen.
Marble Lake, Quiney, Miclt.
Lake Michigan, Charlevoix, Mic
Lake Michigan, Frankfort, Mich
Pine Lake, Clarlevoix, Mich....
T.ake Huron, East Tawas, Mich.......
Straits of dMackinaw, Muckinaw, Mich..
Little Traverse Bay, Petoskey, Mich. .
Spider Lake, Travereo City, Mich..... ..
Lake Michigan, Beavor Infand, Mich.............
Lake Superior, Long Toint, Mich. ...........o....
Lake Superior, Wushington Harbor, Mich.......
Lake Superior, Wright Jaland, Mich.............
Lako Superior, Fishermans Home, Mich.oeoerennn.
Lake Superior, Ruck Harbor, Mich.. .. .
Lako Superior, Chirqc\\'n Harbor, Mich.

Lake Superior, I'ish Island, Mich. . ...
Lake Superior, Tobins Harbor, Mich. . .-
Deor Creok, Spring Valley, Mion ...ooooevneiooo.
Lake Lizzio, 1’elican Raprds, Minn.................
Lake Superior, Grand Portage, Minn.
Lake Superior, Chicago Bn{. ion ...
Lake Superior, off Poplar River, Minn
Lako Superior, off French River, Minn.
Lake Superior, Two Harbors, Miun...
Lako Superior, Beaver Bay, Minp. ..
Lake Superior, (irand Marais, Minn.
Lake Suporior, Duluth, Minn..........
State I'ish Commission, St. Paul, Minn .
State Jjsl Commission, Southbend, Nebr.. 200, 000
State Fish Commission, Fulton Chain, N. ¥ .. e[ 200,000
Adirondack League Club, Old Forge, N. Y. e, 200, 000
Reservoir, Purdys, N. Y !
Otsego Litkoe, Cooperstown, N. Y. ...
J'rout Lake, St. Regis IFalls, N. Y ..
Lake Ontario, Grenadiot lalo, N. Y ...
Lake Ontario, head of Galloo Isle, N.
Lake Ontario, head of Sloux\Isle, N.Y.
Lake Ontario, Pillar Point, N. ¥ .........
Lako Erio, North Bassg Irland Reef, Ohio

‘Lake Bris, Peach Point Reef, Ohio
State Fish Comimission, Vermont
Lake Michigan, Sheboygan, Wis.. . 450, 000
Lake Superior, off Sapd Island, Wis....... . 240, 000
Lake Superior, off Magdalena Xslaud, Wis... 480, 000
Lake Superior, off Basswood Taland, Wis .o.eeeiveniiiaiicaeee 240, 000 |.
I.ake Superior, off Rice Inland, Wis . vverennieeee it eeinananns J. 120, 0¢0 |.
Take Superior, off Willeys 1sland, Wis..............co.oiieet . 120, 00O |.
Lake Superior, Oak Island, Wis........ N ... . 240, 000 |.
Lako Superior, Rnﬂubm‘ry Tuland, Wis ..ot . 240, 000
Lake Suporior, Burk Point, Wia..oooooeveeaiaiiiiLL. . 240, 000
Lake Superior, oft Cranberry River, Wia....ooooiiiiiiii o oies 240, 000
State Tish Commission, Laramie, Wyo .......cocoaiiiiiiiiiil. 200,000 [eeaucneeanns
080AbI1UCK, GOFIDANY ..« cuvven v rmszasaeaceoonaaooaacnotiaan.. 25,000 [.cvveunnrnnn
Lake Superior, near I'ort Arthur, Canads ..... [ereveennenns 240, 000

b 1) 1 D LR R R LTS 1,252, 000 |112, 247,738 411

+Lost en Tonte, 11,713 yearlings and 4,498 fry.
i Lost en route, 1,000 yearlings, 47,000 fry.
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Specles and disposition. Tiggs, 1ﬂ

Fryand | Adults and

I
| ngorlings.l yoRrrlings,
Swiss lake trout: 1 . ‘ ........ ’ 3, 600
Mooso Pond, Hartland, M6 «...ercevereecreccrcoscsesncessssoncs|ose [N e 3’400
Phillips Lake and Holbrook Pond, Bangor, Me . “ee- o 1,937
Micatons Lake, Enflold, M6 ..ooovveeie cavnnnniiiaioiioan. o 10,045
Alamoosook Lake. Orland, Me. el oyl b " 900
dirondack League Club, Old Forzec Ko ¥ «ooovvvnninniniine o 9, 000
State Fish Commission, Glen Fallg, N. Y O OO Nt eeotl Retet e 100
Battery Park Aquaria, New York City, N. Y N ISR IR 1,000
Giko George, Lake George, N. ¢ -.--tovovoe 750
Caspinn Luke, St. Jobnabury, Vt. . e 70
\Viﬁou hby Lake, St. Jnhnnbur’y, Vt. FN e oo e
Big Fi(ﬁl Pond, St. Johnsbury, Vt . ceen e | 4,000
Fairlee Lake, Fair'ee, Vt ....... ceaeeaaeanas Ceeeeeteretheatreees et loeeeinans
L S S , |, *46,082
Yellow-fin trout: !
Mammoth Creek, Mammoth Lakes, Colo.....
Twin Lakes, Twin Lakes, Colo .....
Total..ooiiiiii e, [, |
Golden trout:
Stato Fish Commisaion, Monmouth, Me....oeeeeeennn.... . 10, 000 EERRIErOIeTe
Winkempaugh Brook, Hancock County, Me. . .
Floods Pond, TEllsworth Ialls, Me. . ...veueneennsoneronninns
Total..... ettt ietaiiaaatteee et at bt een et aaaaanns
Whitefiah:
Lake Michigan, Frankfort, Mich ............ .

Lake Michigan, Mauistique, Mich ....
Lake Michigan, Warchouse Yisliery, Mich
Lake Michigan, Epoufotte, Mich ................
Lake Michigan, Beaver Island, Mich
Straits of Mackinaw, Mackinaw City, Mich
Lake Huron, North Point, Mich
Lake Huron, Oscoda, Mich..........
Lake Huron, East Tawas, Mich.........

Lake Huron, oft Scarecrow Island, Mich.
Lako Huron, off Alpenn, Miobh ..........

Lake Supertor, Grace Harbor, Mich. ..
Hammond Bay, Hammond Bay, Mich .
St. Lawrence iver, Cape Viucent, N. Y
Lake Erie, Ballust Island Reef, Ohio. .
Luke Erie, Green Island Reef, Ohio...
Lake Krio, Peach Point Reef Ohio..
Luke Er[e, North Dass Reef, Qlio.....
Lake Erie, Port, Clinton Shoals, Ohio. .
Lake Erie, Rattlesnake Reef, Ohio......
Lake Erie, Lighthouse Point Reef, Ohio..............
Lake Lirje, Niagara Reef, Port Clinton, Ohio
Lake Erie, Middle Baes Reef, Ohio.............
Lake Lrie, Kelloy Island Reef, Ohio
sake Irie, Locust Point Shoals, Por
Lake Krie, Cone Reof, Toledo, Ohio
Lake K o8t Sister Reef, Ohio

irie, W
Lake Erie, Put.in Bay, Olio ...

t Clinton, Ohio.

— ke 0D

rereote

Total..

Yellow perch:

Tox River, McHenr

D
Wabagh ]

Railroad Po'nll, Pittatlold J uuction,
Dickirel: .

Fox River, McHeury, 111
Striped bass:

Susquoehanna River, PPort Deposit, Md

ake herring:

Luke Erie, North Bass Reef, Ohio

Lake Eris, Peach P

Lake Erie, 1

aint Reef, Ohio P
ort Clinton, Ohio...........

2, 660, 000
3, 239, 000

450, 000

1,400,000 ...

* Lost en route, 260 yeurlings.
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Species and disposition.

Black hass, large-mouth :
Big Mill Creek, Gadaden, Ala
Dog River, Vinerar Bend, Ala
Buck Creck Mill Pond, “Dadeville,
Ala
Applicants in Alabama at Verbena ..
Bllx:cklish Lake, Earle, Ark
Potomac River, Chain Bridge, D.C...
Rock Creek, Zoological Park, D C ...
Ostanaula River, Rome, Ga
Totterpoll Creck, P’ine Mountain, Ga.
Mill Pond, Vidalie, Ga
Little Swift Creek, Higgston, Ga
Little River, \Vnshingwn, Ga
Flint River, Zouith, Ga .
Applicants in Georgia ....
Miles Lake, Carlyle, Ill...
Fox River, McHeury, Ill....
Pecan River, Kilbourne, IlI.
Rock Rivor, Oregou, Il
Wabash Railroad Pond, Pittsfield
Junction, T1l......ecieevaaina ..
Wood River, Woods, Ill...
Applicants in Illinois
Lako James, Angola, Ind .
Pine Lake, anorto. Ind ....
Eaglo Lake, Warsaw, Ind
Zachariah Lake, Covington, Ind
White River, Bedford, Ind
Manlove Lako, Cambridge, Ind .
Bear Lake, Ali)ion. Ind
White River, Mitchel], Ind

Kingsbury Creek, Kin{;sbury, Ind...

Long Lake, Miller, In¢
Simonton Lake, Elkhart, Ind .
Indian Creck, Crandall, Ind...
Porter Lake, Ca{;uﬁu, Ind
U“})par Salt Creelk, Hiltonville, Ind...
hite River, Williams, Ind..........
‘White River and Indian Croek,
Shoals, Ind ... ...,
Lake Maxinkuckee, Marmont, Ind ..
Applicants in Indiana
Nobles Lake, Council Bluffs, Iowa...
Nobles Lako, Missouri Valley, Iowa.
LittleIowa River,Lime Springs,Towa.
Creston Reservoir, Croston, Iowa ....
Towa River, Iowa City. Iowa
Cedur Rliver, Cedar Rapids, lIowa ....
Cedar River, Vinton, Iowa
Applicants in Jowa
State Fish Commission, Spirit Lake,
Towa....o...oooua.
Mill Creek, Maple Hill, ns..
Duck Creek, Dodge City, Kans
Minnescah River, Wellington, Xans .
Littla Blue River, Eldoradoe, Kans. ...
Cow Creek, Wilson, Kans
Bull Creek, Paoli. Kans ......
Spillinan Creek, Lincoln, Kans
Applicants in Kansas
Lako Llorslie, Lexington, Ky ......
Rolling ¥ork of White River, Lebn-
non, Ky ..ocouuiiiiioiiiii ...
Salt River at Crooks Station, Ky ....
South Lickin%Rivcr. Cynthiana, Ky.
Green River, reenaburf;. Ky
Tygart Croek, Olive Hill, Ky
Hickman Creek, Lexington, Ky.
Crystal Lake, Covington. Ky
Lynn Camp Crook, Lorbi_u. KY .......
Brashear Creek, Shelbyville, Ky
Southside Lake, St. Charles, Ky.
Applicants in Kentucky ..... .-
Forbes Pond, Sullivan, Me
Lake Ellerslie, Upper Marlboro, Md..
Youghioghoeny River, Oakland, Md ...
Patuxent River, Sandy Springs, Md..
Potomace River, Haucock, Md
Potomac River, Woodmont, Md ......

Adults Adults
and year- Species and disposition. and year-
lings. lings.
Black bass, large-mouth—Continued.
180 A{)plicuuts in Maryland ............. 300
200 ‘Thompsons I'ond, North Abington,
Mass. oottt 500
200 Black I’ond, Bourne, Mass........... 800
100 White Island Pond, Bourne, Mass... 1,200
350 Applicants in Massachusetts......... 500
500 Bass Lake, Battle Lake, Minn .. 200
2,000 Chicago Lake, Lindstrom, Minn. 200
180 T'win Sisters Lake, Canton, Miss 100
230 Applicants in Mississippi 558
200 Big River, Irondale, Mo ...... 300
200 Five Mile Creek, Hornet, Mo. 210
200 . Applicants in Missouri ...... 1, 200
200 Uni n Creek, Madison. Nebr. 300
300 . A])plicnnts in Nebraska...... 400
200 Silver Lake, Blnirstown, N.J........ 400
500 Bridgewood Lake, Lucaston, N. J.... 200
250 | Pasanic River, Paterson, N.J....... 300
500 Spring: Lake, Spring Lake, N.J. 800
Sunset Lake, Seweoll, N.J ...... 200
30 Greon Lake, Buttzville, N.J . 200
100 Mill Pond, Burllngtou, N.J .. 300
1, 700 Avis Pond, Sewell, N.J .. 200
125 Hanna’s Reservoir, N. Mex. (Raton).. 160
200 Indian River Lake, Sing Sing, N.Y .. 300
125 Reservoir, Purdy, N.Y...... .. -. 300
100 Cub Creek, Wilkesboro, N. C. . 200
100 Roaring River, Traphill, N. C... 200
100 Water Worka Pond, Charlqtte, N 200
125 Mill Pond, Oxford, N.C ...... . 200
100 Big Jay River, Mars Hill, N,C . 200
125 Tar River, Oxford, N C.......... 200
100 [ Littlo River, Hendersonville, N. C.... 200
125 || Applicants in North Carolina........ 3,000
150 {1 Commet Mill Pond, Canal Fulton,
100 |1 [0 1) 1 S 200
100 [ Westhoro Reservoir, Midland, Ohfo.. 150
100 Muskingum and Tuscarawas Rivers,
Coshocton, Ohio............. ceoeane 200
100 Chippewa Lake, Obio............ . 200
2, 200 Tuscarawas River, Zoar, Ohio 200
325 Mosquito Creek, Bristolville, Ohio. ... 100
250 Grand River, Leetonta, Ohio .. 200
150 Crystal Lake, Akron, Olio........... 200
300 || Stone Lake, North Bend, Ohio........ 200
200 Tinkers Creek, Bedford, Ohio........ 100
1,100 Applicants in Obio................... 1, 305
6uo Applicants in Oklahoma. . 200
600 Sugar Lake, Wilson's Mills, Pa 200
16 | Allogheny River, Oil City, Pa.. 300
) Loyalhanna Creek, Latrobe, Pa 150
500 i Coninauga Creok, Warren, Pa........ 150
200 | Tributaries of Monongahela Rivor,
500 Uniontown, Pa...........cccoeu..... 200
200 Clarion River. Clarion, Pa............ 200
500 Mill Poud, Driftwood, Pa ............ 100
200 Clearfield Creek, Cresson, Pa......... 800
50 Red Bank Creelk, Brookville, Pa...... 200
200 Two Lick Creek, Indiana, Pa........ 200
3,975 Mahoning Creek, Punxsutawney, Pa. 200
20 Susquehanna River, Selinagrove, Pa.. 131
Conodogninet Creek, Carlikle, Pa.... 300
460 Susquelanun River, Shickshinny, Pa. 131
100 Allegheny River, Tidioute, Pa....... 150
550 Muddy Creck, Carmichael, Pa.. 200
200 + Applicants in Pennsylvania... 638
500 Chapman Pond, Westerly, R.I. 800
600 - Lilly Pond, Newport, R.1... 515
300 Yorkes Pond, Kingston, R, I. 400
600 Pawcatuck River, Westerly, R. 2,000
100 Edisto River, Jacksonboro, S. C 100
100 Reservoir at Sheldon, 8. C..... [ 200
1,875 Congaree and Gill creeks, Columbig,
500 S e 500
200 Applicauts in South Carolina... 1, 800
500 Big Sioux River, Cauton, S. Dak. 100
300 James River, Mitchell, S. Dak....... 60
1,000 Vermilion River, Centerville, S. Dak.. 100
1,000 Vermilion River, Vermilion, 8. Dak.. 100
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Details of distribution—Continued.

LXXXIX

species and disposition.

i Adults |

|and year-

Jings.

Species and disposition.

Adults
and year-
ings.

Black bass, large-mouth—Continued.
Sioux River, Dell Rapids, 5. Dak
Sioux River, sioux Falls, 5, Dak
Applicants in South Dakota
Oconce River, Parksvillo, Tenn
Little River, Notime, Tenn
Duck River, Columbia, Tenn
Sequachee River, Sequachee, Teun. ..
Smith Fork and Dry Creek, Water-

town, T'enn
Big Pigeon River, Nowport, Tenu....
Big Flat Creek, Luttrell, Tenn
Anpplicants in Tennossce
Lako McDonald, Austin, Tox ........
Russill Creok, Miami, Tex....
Lee Creek, Mianii, Tex......
Shelton Mill Pond, Athens, Tox.
Kidd Springs Lake, Dallas, Tex
Reservoir, Brownwood, Tex
Clear Fork of Trinity River, Fort

WOrth, TOX -eveeiemimeaananaennns
MoDonald Lake, Neches, Tex. ..
S&ring Crock, Amarillo, Tex
Weat Amarillo Creok, Amarillo, Tex.
Crystal Lake, Palestine, Tex
Spring Creek, Miami, Tex.....
Lake View, Brownwood, Tex..
Higbland Lake, Marshall, Tex ..
Wendomeyer Luko, Waco, Tex..
Elm Lake, Cameron, Tex
Lee Creek, Marshall, Tex......
Highland Lake, Fairbank, Tex
Dondy Lakes, Hutchins, Tex ..
Meadow Brook Farm Lake, Wac
Lako Eloise, Waco, Tex...
Wood Lake, Marshall, Tex
Marcado Creek, Victoria, Tox .
Hillsboro Park Lake, Hillsbore
City Lake, Ennis, Tex
Fountain Lake, Waoco, Tex
Silver Lake, Arlington, Tox
Dallas Fishing Club Lake, IT

X toceceeceeeacacaanceesnnncecaas
Palestine ¥Fishing Club Lake, Palcs-
time, T'oX .............. ...l
Applicants in Toxas ... -
Derby Tond, Derby, Vt.. ..
1‘)(arhy Pond, Newport, V.
Salem ’ond, Noewport, Vt....
Piger River, Sandy Lovel, Va.,.......
Cow I'asture River, Millboro, Va.....
Rnppalmnnock River, Horners, Va...
Bunulq Creek, Lexington, Va.........
Dl{;lul{l ver and tributaries, Danville,
Tyo River, Mawsios Milia, Va. ..., ..
South Mayo, Martinsville, Va

Marrowbone Creck, Martinev
Lake
Va

ille, Va.
Drummond, Drummond Lake,

Shenandoah River, Riverton, Va......
Rappahannock River, Klkwood, Va...
Jackson River, Codar Creok, Va......
Rappabaunock Ri ver, Warrenton, Va.
Powell Run, Frecstone, Va
Littlo River, Dover, Va...........
Reed Creek, Wytheville, Va......
-{xlnloa River, Balcony Falls, Va...
Gresham Pond, Reams Station, Va
Applicants in Virginin...............
Potomac River, Great Cacapon, W. Va
Deopers Creek, Morgantown, W. Va .
Greeubrivlj River, Hinton, W. Va

Applicants in Wost Virginin. ..
Lake Boulah, Lake Boul’fxlx. Wis ...

* Lost in transit, 2,974,

100
150
475

150

70
400
600

| =95, 358

i Rlack bass, sinall-mouth :

 Spectacle Pond, Smwdwich, Mass
Big Sandy Pond, Buzzards Bay, Mass
Applicants in Ohio

Total.eeaenmaeieiaiieeennnnan
Crappie:
T'ox Rivor, MeHonry, It ..
Wabash Railroad Pond,
Junction, Il
Applicants in Illinois
Lako Maxinkuckee, Mavrmout, Ind ..

.l.’it.-t'i:l.i old

Applicants in Migsisgippi
Big Harpeth River, Frank
Sequaches River. Sequaches,
Applicants in ‘T'ennessee
Applioants in Virginia

Rock bass:

Mill Creek, Dixons Mills, Ala
Applicants in Alabama
Applicants in Arizona

Applicants in Arkansas :
Applicants in Colorado

Lake Wildwood, Columbus, Ga
| Little Switt Creck, Higgston, Ga.
| Little River, Washington, Ga....

Applicants in GGeorgia
| Applicants in Illinois ..........
i
1

Applicants in Indiana, at Raub.
Applicants in Indian Torritory .
Crane Creok, Chester, Iowa..........
State Fish Commission, Spirit Lake,
) TOWR et
I Applicantsin Iown. ..
’ lforgsL Lako, Bonner Spriugs, Kans. .
Spring Croek, Jotmore, Kans
Buckner Creek, Jetmore, Kans
Rull Creok, Paola, Kans
| Middle Creck, Ottawa, Kana..
i Applicants in Kansas
i Lakeo Lllerslie, Loxington, I{
I Middle Fork of Rock Castle River,
Livingston, Xy
', ApplicantsinKentucky
i Patuxent River. Sandy Springs, Md.
. Applicants in Maryland
|: Twin Sisters Lake, Canton,
Applicapts in Mississippi. .
Morgnu Springs, Oscoola, M,
i Indian Creek, near Neosho, M
Reservoir, Moberly, Mo
I Applicaunts in Missouri...
i Lodge Polo Pond, Sydney, Nebr
, Applicants in Nebraska
(,‘u({ur Lake, Blnirstown, N. J
Bridgewood Lake, Lucaston, N.J
Reservoir, Purdy, N,
Mill Pond, Stokesdals, N. G
Granite Falls Pond, Hickory,
Rocky Creck, Wilkeshoro, N.
Applicants in North Carolina
Park Lake, Culumbus, Ohio
| Applicants in Uhio
Applicants in Oklahoma
Applicants in Pennsylvania
| Applicantain Sonth Carolina
] Choteau Creek, Springfleld
i Wall Lake, Sionx Falls, S, Dnk
Flectrio Light Pond, Rapid City,

Dak
Appli

t Loat. in transit, 543,

Potowas River, Great. Cacapon, W.Va ‘

Iowa River, Iowa City, Iown . .

i
Buck Creek Mill Pond, Dadoville, Ala

Auchita River, Arkadelphin, Ark....

Chautaugua Lake, Lithia Springs, Ga.

fleld, $. Dak. ...

e 1,900

. 300

. 200
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| Adults I: ' Adults
Species and disposition, ,and year-; Species and disposition. and year.
| lings. || lings.
Rock bass—Continued. | Rock bass—Continued. !
i\,iiounlo(JCretlz(k,hli\luun{:“VO{d. Tenn.... %38 ‘: ﬁPl)gfnxltsén \;‘ir yiniu.l.l..‘.v...v. ...... | 3, 2;)8
stol Creek, Maryville, Tenn..... . | g Stony Cree owell, W, Va. ..

Doe River, Elizabdthton, Tenn 200 ’ Applicants in West Virginia......... i 100
Applicants in Tennessee.... 1,325 | —_
Bipablanco Creek Lake. Channing, Tex. 200 Total. oo iiiiiiiniaennnnnn.. * 42, 087
Minevsa Creck, Channing, Tex...... 200 | . =
Crvaal Lo atoatine Sron il 300 | ey e o Gity, Kaus 1,000

“rystal Lake, Palestine, Tex......... f . it reek, Dodge City, Kans...... \
I‘rlfnmdo Ayn'u.Creek, Channing, Tex. 200 | Stillman Creek, Lgmcoln, Kuns....... 150
.'Sil\'or Lake, Pittsburg. Tex.......... 190 | Applicants in Xansas................ | 600
Zimmerman Lake, Washburn, Tex... 120 I Reservoir, Moberly, Mo. . 300
Applicants in Texas................. 5, 800 |I Applicants in Missours..eeeou.... ... 329
Clinch River, Tazewell, Va........... 200 ! . —
Rappahannock River, Elkwood, Va.. 200 Total e oveeeieieaiiiaeannnnn. 12,379
Ocotink River, Fairfux, Va.......... 200

i H
Speci d dispositi Pry and Species aud disposition b Try and
pecies and disposition. flugerlings. l. B : - fingerlings.
. I I ——_— .. —
Codfish : I! Lobster—Continued. |

ineyard Sound, Woods Hole, ! Casco By, otf Jaquish Island, Me.! 2, 650, 000

MEBB. et 10,231,000 || Gulf of Maine, oft Richmonds .

Vineyard Sound, west from § Lsland, Me...................... ! 500, 000

\aucester Ha orTitam 3 0o 000 | Kilt;u;:-); Mot Harbor Kittery 1,100, 009
Gloucester Harbor, Mass ........ f i oint, Me ... ...l y .
x{tlanti(: };Ctmu, Gloucestor,Mass. 3: 020, 000 li Mﬁ?glo lIti(llgengl[md, off Musclo 1840, 600
Atlantic Ocean— goe Island, Me............... . 5
! lgimthwest. of No Man's Harpswell Sound, between Harps-

Land, Mass ................ 4, %3‘ 880 | Vﬁell Harbor and Reeds Cove, 000
Off Browns Ledge, Mass....| 4,282 000 Mo oL 200, 000
Off Eastern P(»h‘?t, Mass ..... 81:501, 000 Atlantic Ocean, between Portland
Gay Head Light-House, Mass | 9,877.000 | and Orr Island, Me............. 300, 000
Oft Thatcher Island, Mass...| 13,886,000 |1 Atlantio Oceau, off nliegan
OffDovils Bridge Buoy, Mass.| 2,034, 000 Island, Me.......... ceeee aeeen * 1,225,000
Eostonle;y,oll‘]iuﬁ{crls]nndé)l]m;s. 2,459,000 | A{}:altl(i(;)cen off Caps Eli2a- 1. 200,000
t s . oint, s A0 L y )

‘iﬁ aosl:. . n) . 0‘.1 . a.zstorn ......... 3, 042, 000 ; Atlantic Ocean, off Matinicus Isle, :
Atlantic Ocean, Vineyard Sound, . . | - ... ol i S 2,750, 000
Masoncivissits Tay, ot Bakor | oo Doing, Mo ooerrot 00 SV 1 gy 60

Island, Mass......ocevveuinnn.. Canco Bay, off Marsh Island, Me. 1, 00U, 000

Wouds Hole Harbor, Woods Hole,

Total..ceeiinnrnmacneaennns Masa....oooiiiiiii . 2,332,000
Flatssh giueyar(} Eounq .................. 15, 921, 000
“latfish : . ineyard $Sound, Gosnold, Mass. . 7, 206, 000
Woods Hole Harbor....e......... 53, 98§| 888 | Vineyard Sound, North Tisbury . 3, 687, 000
Waquoit Bay, Waquoit, Mass...| 10, 1 & Vineyard Sound, Gay Head, Mass.| 1,710, 000
64, 085, 000 | Buzzards Bay, Gostold, Mass..... 9,024,000
L Buzzards Bay, South Dartmouth .| 3,210, 000
Tautog : = I Buzzards Buy, Quissott, Mass....| 4, 066, 000
Woods Holo Harbor.............. 287.000 |'  Buzzards Bey, Woods Holo, Mass.| 3,765, 000
Barnyard Sound, Woods Hole.... 242,000 | Buzzards Bay, New Bedford, Mass.| 1,847, 000
Vineyard Sound, GGosnold, Mass. 52, 000 Plymouth Bay, Plymouth, Mass. . 031, 000

Buzzards Bay, Quissett, Mass. .. _ 43,000 Mns:)l‘zlchsuiotm;‘my— .
. ——— " Salem, Mass .............. 250, 000
Total....ooeiiveniirannnnnaa., 624,000 Off Gloucester, Mass... 15, 710, 000
Mackerel : = Off Manchester, Mass. . 345, 000
Massachusetts Bay, off Glouces- 8;1; i{iurbl“lliwn(hli Manes.. g 245, 000

ter, Mass ...... s 688, 000 " Magnotin, Mass .......... 2, 010, 000

Massachusetts Bay, hngnolin, Southenst of Cape Ann, Mass. 100, 000
BBB..ceinniiattioniiiiiaaa., 64, 000 Southeast of Great Eastern

: —_—e——— Point. Mass ....c...oooo.. .. 241,705

652, 000 Off Halfway Rock, Maes..... 1, 225, 000

Sea bass : | AtlnnLicOconu.oﬂ'Ruck]port, Mass| 3,620,000

Barnyard Sound, Woods Holo....| 193,000 E + Adlantio Oceau, off Gloucester, 4,830, 000

Lobater : L |TTITT=—| Atlantic Ocean, off Vineyard T

Fisher Island Sound, Noank,Conn' 1,248, 000 Light-ship, Mnass............... 309, 000
Fiaher Island Sound, Stonington, 086, 000 Provinc«it{,owu Harbor, Provinco-

SOLID - venoreeeoeonnnnccenan, i town, Mass.......... 1,877, 000
York Harbor, York, Me .......... 500,000 |  Plymouth Harbor .... 1,072, 00
Casco Bay, oft Brown Cow Island .. 1,500,000 || Barnstable Ba ,» Sagamore, Mass .| 1,018, 000
Casco Bay, off Brown BullIsland .} 150, 000 | Gloucester Harbor, Gloucester
Casaco Bay, between Mark Island i Mass. ...l 2, 969, 000

aud Bald Head, Me............. J 100,000 ! Narrangansett Bay, Newport, R.I.| 2, 564,000
Casco Bay , between Mark Island | . o —

and Flag Island, Me............ : : Total..........o............. :115, 606, 065

* Lost in transit, 6,048, t Lost on route, 750 1 Losten route, 1,208,000 fry.



REPORT OF THE DIVISION OF SCIENTIFIC INQUIRY.

By HugH M. SMITil, Assistant in Charge.

Up to December 31, 1896, this division was under the charge of Mr,
Richard Rathbun, who resigned to take effect on that date, when Dr.
Hugh M. Smith was appointed to the vacancy. Other changes in the
personnel of the division cousisted in the promotion of Dr, 1I. F. Moore,
scientific assistant, to the position of naturalist on the steamer Alba-
tross, vice Mr. Charles H. Townsend, appointed assistant in charge of
Division of Fisheries, and Mr. F. M. Chamberlain, scientific assistaut,
promoted to the position of general assistant on Albatross, vice H. B.
Miller, deceased. Mr.M.C. Marsh, of Cornell University, was appointed
a scientific assistant in conformity with civil-service regulations.

FIELD INVESTIGATIONS.

During the year numerous field inquiries were conducted in different
parts of the country. Besides the usual investigations of fishes of the
interior waters, which have been regularly carried on for a long series of
years, many special inquiries of a diverse character were undertaken.

Extensive investigations in the waters of 1daho, Washington, and
Oregon were prosecuted. These had for their object the study of the
distribution, .zl.bundance, habits, and spawning of the salmon, trout,
and other native fishes; the examination of variouslakes with reference
to the introduction of the common eastern whitefish, and the survey
qf streams with a view to ascertain their advantages and facilities for
ﬁbjh'cult'u"ul operations, The investigations were in immediate charge
of Prof, Barton W, Evermann, who was assisted by Mr. A, B. Alexauder,
Dr. Seth E. Mecek, Prof. Ulysses O. Cox, and Mr. A. G. Maddren.

A systematic examination of the short coast rivers of the lacific
Coz}st from San Francisco northward was begun. A number of inter-
esting inquiries in Florida, Mississippi, Louisiana, and Texas were made
bursuant to special requests.

Outlines of the more important inquiries are here given. Detailed
accounts of some of them will be found in special printed reports.

LOWER COLUMBIA RIVER BASIN.

It being the intention of the Commission to establish a salmon
hatchery on one of the tributaries of the Columbia River, in order to
sapplement the fish-cultural operations of the hatchery on Clackamas

River, extensive investigations were made in August and September.
XcCI



XCII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

The streams visited were Lewis, Toutle, Hood, Big White Salmon,
Little White Salmon, Des Chutes, and John Day rivers; the Columbia
River at the Cascades and Celilo; Hamilton and Rock creeks near the
Cascades, and Tanner and Eagle creeks

The examinations were in the main limited to the lower parts of the
streams on account of their greater accessibility, a reasonably close
proximity to the railroad being a desirable feature of the proposed
station. During the visits made to these streams early in August the
inquiries consisted chiefly in determining their physical characters, the
examination of possible sites for hatchery buildiugs, and the collection
of information concerning the abundance of salmon. At that time the
run of fish had not begun, and no authentic information regarding the
spawning time and condition could be obtained. It was therefore
necessary to revisit the different localities in September, when salmon
were arriving upon the spawning-beds and it was possible by personal
observation to determine the relative advantages of the different sites
and streams for fish cultural purposes.

Salmon were found in some numbers in Big White Salmon and Little
White Salmon rivers and in Tanner and Eagle creeks. No salmon
were observed in Des Chutes, John Day, and Hood rivers, and it is
doubtful whether, at the present time, these rivers contain any impor-
tant spawning-grounds of the chinook salmon. Salmon were observed
in greatest abundance in Little White Salinon River, and this stream
was selected as the most desirable site for the contemplated hatching-
station. Temporary buildings were lastily constructed and the station
operated during the same fall. The number of eggs collected was com-
paratively large and warrants the belief that this is one of the best
sites in the lower Columbia basin for fish-cultural work,

In September and October, 1896, Mr. A. B. Alexander spent consid-
erable time at the canneries of Mr. I. H. Taffe and Messrs. Seufert Bros.,
at Celilo, Oreg., inspecting the catch of salmon made in their wheels
aud nets, Important data were obtained as to the relative abundanece
of chinook salmon, silver salmon, and steelheads, their sizes, spawning
condition, relative numbers as to sex, and the time of run.

WALLOWA LAKE, OREGON,

A brief visit was made to this lake in August, 1896, by Messrs. Meek
and Maddren for the purpose of ascertaining what facilities existed in
that regiou for the study of the blueback salmon or redfish and the
quinnat salmon, more especially their spawning habits and grounds
and their condition after spawning. No large redfish were seen, but it
was learned that this species formerly spawned in large numbers in
an inlet of Wallowa Lake; the run has been rapidly decreasing in
recent years. This region is also a spawning-ground of the small
redfish, but they had not arrived at the time of this visit. Important
spawning-grounds of the chinook salmon formerly existed in the west
and main forks of Wallowa River, but during the last few years not
many of this species have been seen.
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LAKE PEND D’OREILLE, IDAHO,

The investigations begun on this lake in the latter part of June,
1896, by Messrs. Alexander and Cox were continued until July 16,
when the requirements of the work on Puget Sound necessitated the
suspension of the inquiries. The visit to this lake had for its object
the search for survivors of the plaut of whitefish made by the Comnis-
sion in 1889, and the determination of the physical characters and the
nature of the aquatic fauna. The results of the inquiries were not
altogether satisfactory, owing to the shortness of the time devoted to
them and to the unfavorable conditions then prevailing. The melting
snows and heavy rains caused the water in the lake to rise from 10 to
17 feet higher than normal, and retarded the work.

An abundance of small crustaceans and insect larvie suitable for fish-
food was found, and the indications are that the lake is well adapted
to the common whitefish. Although no specimens of this species were
seen, and no reliable evidence was obtained showing that it has suc-
ceeded in establishing itself, further inquiries will be necessary in order
to Sf&ttle the matter conclusively. A party could profitably devote an
entire summer and fall to an examination of this important lake.

THE REDFISH LAKES, IDAHO,

The studies of the spawning habits of the redfish or blueback salmon
and the chinook salmon begun in these lakes in 1894 and continued in
1895 were resumed in the present year by Messrs, Evermann, Meek
and Maddren. The observations were confined chiefly to Alturas Lake:
its inlet and outlet, and the upper course of Salmon River, although
some examinations were made at Pettit and Big Redfish Inkes. The
work began July 10 and continued until October b, the observations
after August 15 being made by Mr. F. C. Parks, of Sawtooth, Idaho.

Armong the most important facts established by the investigations of
1895 were the following: (1) Both the redfish and the chinook salmon
I‘ea.ch these spawning-grounds in excellent condition, showing no muti-
lat}‘){ls Or sores of any kind; the mutilations appear later, and are due
to injuries received on the spawning-beds. (2) All of the fish of these
two species coming to the headwaters of Salmon River for spawning
burposes die immediately after spawning. (3) The young of each of
these species remain in the vicinity of the spawning-beds for about one
year. (4) The eggs of the redfish laid in September hatch in the fol-
lowing March.

The inquiries carried on in 1896 were, in the main, a repetition of those
of 1895, and resulted in a complete verification of the more important
points established that year. The season was unfavorable, however,
for the study of the chinook salmon and the large redfish; only a few
of the former and none of the latter were seen. This is doubtless to be
attributed, in part at least, to their wanton destruction in these waters
by men and boys. The small redfish were even more numerous than
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in 1895. Upward of 2,000 were observed on their spawning-grouud in
the inlet to Alturas Lake. They were closely watched through the
season and it was found that all died at the close of the spawning period.
These fish were already in Alturas Lake when the observatlons began,
July 10, and it is not yet certainly known whether they are anadromous
or remain permanently in the lake.

TRIBUTARIES OF PUGET SOIiND.

In 1889 a large plant of fry of the eastern whitefish (Coregonus clupei-
Jormis) was made in Lake Washington, near Seattle, by the United
States Fish Commission. ~In June, 1896, Mr. A. B. Alexander devoted
a short time to a series of examinations to determine whether any of
these fry have survived. No whitefish were found. Investigations
were again taken up in November and Decewmber, 1896, Various tests
were made with appropriate kinds of apparatus in different parts of
the lake, but no evidence was obtained that any of the whitefish
remained. The physical features of the lake were carcfully studied,
soundings were made, a valuable series of temperature observations
was recorded, and collections of the fishes, crustaceans, and other
inhabitants of the lake were obtained.

Connected with Lake Washington, and distant only a few miles, are
Lakes Union and Sammamish. Mr. Alexander conducted similar inves-
tigations in these waters, studying the physical conditions and making
collections of the fishes and crustaceaus.

During July and August, 1896, Messrs. Alexander and Cox carried
on studies of the blueback or sockeye salmon (Oncorhynchus nerka) in
certain streams flowing into Puget Sound from the east. One object
of the investigation was to obtain information desired by the Inter-
national Joint Fishery Commission as to whether any large numbers
of blueback salmon entering Puget Sound ascend Washington rivers
for the purposes of spawning. The movements of the bluebacks in
thie region of the San Juan Islands were studied, and the more impor-
tant rivers were visited and examined, among them being the Skagit,
Nooksack, and Stillignamish, It was ascertained that the blueback
enters only the Skagit River in noteworthy numbers, and that im-
portant spawning-beds occur in Baker Lake and Baker River, one of
the prineipal tributaries of the Skagit.

TSILTCO0OS8, WHOAHINK, AND TAHKENITCH LAKES, OREGON.

These are small lakes situated near the coast a few miles south of
the mouth of the Siuslaw River. A number of persons living in the
vicinity had requested the Commission to stock Tsiltcoos Lake with
black bass and Whoahink Lake with brook tront. Dr. Meek, who was
engaged in experimental fish-cultural work on the Siuslaw River, was
detailed to report on the advisability of complying with the requests.
The biological and physical features of the lakes were studied and
large collectjons were made of the native fishes and the various kinds



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XCV

of fish-food found. It was learned that a considerable number of
salmon run into one or more of these lakes; and that all of them, but
particularly Whoahink, are well supplied with the native black-spotted
trout, which attains a large size and possesses excellent game qualities,
The planting of black bass in Tsiltcoos Lake would, in all probability,
prove detrimental to the native trout and the salmon, while the eastern
brook trout would probably never become so well established as to
render these lakes more attractive to anglers than they now are,

UPPER KLAMATH TAKE, OREGON.

In 1889 the Fish Commission planted 400,000 fry of the ¢ommon
whitefish (Coregonus clupeiformis) in Upper Klamath Lake. Sufficient
time having elapsed to enable the species to become established if the
conditions were favorable, investigations were made to determine the
result of the plant. Messrs. Meek and Alexander reached the lake
October 31, and continued their observations until November 7. The
parts of the lake which were most carefully examined were Pelican Bay
and vicinity, and the extreme southern end, near Klamath Falls. The
lake was found to be comparatively shallow, the greatest depth in the
p?aces where soundings were taken being 17 feet, while the usual depth
did not exceed 6 or 7 feet. The bottom consists largely of a loose layer
of decaying vegetation from the extensive tule marshes adjoining the
lake, Tish-food, chiefly small crustaceans and insect larvee, was found
to be very plentiful. Trials were made with seines, gill nets, set lines,
and other apparatus, but no whitefish were takeu, nor did inquiry among
the people on the shores of the lakes olicit any information showing
that the fry have survived. The general physieal characteristies of the
lake hardly warrant the expectation that the common whitefish can be
acclimatized.

The lake is, however, well supplied with one of the largest and best
species of American trout. 1t attains a weight of 17 pounds and is
easily captured by trolling, and is so abundant as to attract many
auglers to the lake each season. The lake is also inhabited by four
or five species of suckers, several of which are exceedingly numerous,
of large size, and constitute an important part of the food supply of
the Indians upon the Klamath Reservation.

CRATER LAKE, OREGON.

In response to the request of citizens of Klamath Falls, Ashland,
and Medford, Oreg., and of the Mazamas, an association of mountain
climbers with headquarters at Portland, Oreg., the Commission sent
Messrs. Evermann and Cox to Crater Lake to determine whether it
was advisable to plant trout in the lake, which now contains no fish
whatever, Six days in August were devoted to an examination of the
bhysical and biological features of the lake.

This lake is on the crest of the Cascade Mountains, about 100 miles
east of Ashland. It is unique in character and ranks among the most
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wonderful of the natural attractions of America. 1t is approximately
circular in shape and about 5 miles in diameter. It lies in' the top of
Mount Mazama, and is completely encircled by a bold escarpment
rising from 500 to 2,000 feet almost vertically from the water’s edge.
So steep are the walls that in only a few places is it possible to descend
to the Jake. Crater Lake is the deepest American lake, and one of the
deepest in the world. The greatest ascertained depth is 2,000 feet, a
large part of the bottom being practically a level floor of this depth.
With afew limited exceptions there is practically no shore and scarcely
any shallow water, the surrounding walls extending vertically beneath
the water to a depth of several hundred feet. In Eagle Cove on the
south side of the lake, in Cleatwood Cove on the north side, and about
Wizard Island are found the only considerable areas of shallow water,
the depth ranging from 2 to 100 feet; and, in the absence of streams
flowing into the lake, the best conditions,required for spawning-beds
would probably be furnished at these places.

The water was ascertained to be sufficiently pure and of proper tem-
perature for trout, and to contain a fairly abundant supply of fish-food,
consisting chiefly of small erustaceans, insect larvie, and mollusks.
While the conditious do not seem favorable for the existence of an
abundant fish life in this lake, it is probable that a limited number of
trout would be able to maintain themselves in it, especially the species
of black-spotted trout found in Lake Tahoe (Salmo mykiss henshaws),

COAST RIVERS OF CALIFORNIA,

In May, 1897, Dr. Charles H. Gilbert, with four assistants from
Leland Stanford Junior University, was engaged to make an ichthy-
ological canvass of the coastal streams of California, and at the close
of the year the inquiry was still in progress. The object of the investi-
gation was to study the fishes of the different streams with reference
to their distribution, abundance, spawning habits and grounds, ete.,
particular attention being paid to the species of economic value.

FLORIDA.

In October and November, 1896, certain investigations were carried
on in the coastal waters of Florida in response to a resolution of the
United States Senate, dated February 15, 1895, requiring the Com-
missioner to make an inquiry as to the extent, methods, and present
condition of the coast fisheries of the-State, especially the sponge and
oyster fisheries. Prof. B. W. Evermann and Dr. W. C. Kendall repre-
gsented this division in the party sent by the Commissioner to make the
necessary examinations. Special inquiries were made at Key West,
Biscayne Bay, Tampa, Tarpon Springs, and other places, having for
their object a study of the natural history of the various species of com-
mercial sponges with reference to the causes of the decrease in their
abundance and the possibilities of artificial propagation; also a deter-
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mination of the abundance, size, spawning, food, ete., of the commercial
salt-water fishes.

The sponge industry received much attention. 1t was ascertained
that the methods employed are seriously affecting the permanency of the
industry and that important modifications in the regulations governing
this fishery are much needed. The inquiries led to the view that the
lawful minimum size of sponges should be increased, the law forbidding
the sale of undersized sponges should e enforced, arrangements should

4be brought about by which any given ground should be fished over
ouly once in any period of two years, and provision should be made for
the protection of those desiring to undertake the artificial propagation
of sponges, a new field that gives promise of results of great economic
1mportance.

The number of species of salt-water food-fishes in Florida is perhaps
larger than in any-other State. The fishes are especially numerous, as
regards both individuals and species, among the Florida Keys. The
species handled for food at Key West exceed 100, many of which are of
much commercial importance. If to these are added those of no direct
f‘ood value, the total number of tishes inbabiting the Key West region
is found to be about 225. The investigations indicate that there has
been no noteworthy diminution in the abundance of any of the food-
fishes of this part of the State. Tho present methods followed in fishing
are such as will conserve the fisheries to the fullest extent. While much
information was obtained regarding the fishes, there is yet a great deal
to be learned. The fishermen are, as a rule, poorly informed on the
habits and spawning of even the common species, and their opinions
can not be relied on. The most satisfactory way to gain a knowledge
of the life-listories of these fishes is to station at Key West a trained
observer, who will continue his observations during one or two euntire
seasons.

Large and important collections of fishes were made at the different
places visited. These are now being studied, and will, in conjunction
with other collections from Florida, serve as the basis for a compre-
hensive report on the fishes of the State. The general inforniation
GO}Iefzted was utilized in a report submitted to the Senate by the Com-
missioner in January, 1897,

MISSISSIPPI.

'At the request of prominent citizens of New Orleans, an examina-
tion of certain waters about the mouth of Pearl River, Mississippi, was
made in April, 1897, for the purpose of determining if anything could
be done to increase the abundance of game and food fishes in that region.
The locality is an important resort for New Orleans anglers, who are
desirous that additional species of game fishes be introduced if the
waters should prove suitable. I'he examinations, which were conducted
by Messrs. B, W, Evermann, H. R. Oenter; and F, M, Chamberlain, were

. R 9T—vu
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carried on chiefly in the vicinity of Baldwin Lodge, located on Camp-
bell Bayou. The water in this locality consists of two mouths of Pearl
River and a large number of lagoons, bayous, and lakes. At the time
of the visit these waters were almost fresh, being slightly brackish only
in the portions ncarest the Gulf of Mexico. During the dry season,
however, it is likely that brackish water extends several miles above
Baldwin Lodge. The lagoons and lakes are shallow, and the water in
summer doubtless Lecomes quite warm. In April the temperature at
the surface was found to vary from 68° to 762, and at the bottom, in 10
feet of water, was 65°,

The large-mouthed Llack bass (Micropterus salmoides) is the principal
fresh-water game fish in this region, though the goggle-oye (Chwno-
brytius gulosus) and several other speeies of sunfishes and cattishes are
also abundant. During the dry season various salt-water fishes, such as
sheepshead, redfish, drum, ete., appear in large nambers. The fishes
which can be introduced into these waters to the best advantage are
the crappie and the calico bass. 1t is very probable that both of these
would thrive very well in the lagoons, lakes, and channels farthest
from the Gulf. '

’ SOUTHEASTERN TEXAS.

In the latter part of April a few days were spent by Messrs, Evermann
and Chamberlain on the Sabine and Necles rivers, in southeastern
Texas, for the purpose of determining whether these streams are suit-
able for stocking with shad., Inquiries were conducted at Orange,
Beaumont, Lufkin, and Logausport. Considerable collections of fishes -
were obtained at these places, and inquiries were made of various people
acquainted with the rivers, but no evidence was obtained indicating
that the shad planted here several years ago have ever been seen since.
The character of these streams does not indicate that they would prove
guitable for shad. The water would probably be so muddy during the
spawning season as to prove fatal to a large percentage of the eggs
and fry. '

- LOUISIANA,

It having been represented to the Commission that the catch of
catfish in the Atchafalaya River, Louisiana, has been rapidly decreas-
ing during the last two or three years, a brief investigation was made
during the latter part of April, 1897, to determine the cause of the
decrease and the remedy therefor. The inquiries were carried on by
Messrs. B. W. Bvermann, I'. M, Chamberlain, and H. R. Center.

The catfish industry of the Atchafalaya River centers chiefly at Mor-
gan City, and is a very important one, the three firms doing business
there shipping more than a million pounds of dressed fish annually.

During ordinary stages of water the fishing is prosecuted chiefly in
the regular waterways or channels, and set lines of various lengths are
used; but when the country becomes flooded in spring, the fishing is
done in the woods. Instead of trot lines, a single short line is used,
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one end of which is tied to a limb and the other allowed to hang 12 to
18 inches under water. The hooks are baited with ¢ shad” (Hiodon,
Dorosoma, Signalosa, ete.) or crawfish. The fisherman visits his lines
twice a day if possible, takes the fish off the hooks and puts them-in
live-boxes, where he keeps them until the collecting tug from the com-
pany to which he sells comes along. The fish arc then transferred to
the live-cars of the tug and towed to Morgan City. The Morgan City
tugs ascend the Atchafalaya River and its connecting lakes and bayous
for 75 to 100 miles north of Morgan City. When the fish are brought
to Morgan City, they are dressed, barreled in ice, and shipped to vari-
ous points in Texas, Indian Territory, Kansas, Colorado, and elsewhere
west and northwest. The principal species handled are the blue cat
(Tctalurus Jurcatus) and the goujon or yellow cat (Leptops . olivaris).
A small percentage of the catch consists of the spotted or channel cat
(Ietalurus Dbunctatus) and the eel cat (Ictalurus anguilla).

.The blue cat and the goujon reach a very large size. Formerly indi-
viduals of each weighing 75 t6 110 pounds were not infrequent, but
now one weighing more than 50 pounds is not often seen. The flesh of
these fish is of excellent flavor and finds a ready sale wherever its good
qualities are known.

The statistical inquiry very soon developed the fact that there has
been a very great decrease in the catch during the last few years, and
a careful inspection of the fish in the live-boxes of the fishermen and
again in the companies’ houses at Morgan City suggested the causes
for the decrease. Overfishing and fishing during the Spawning season
are doubtless the principal causes.

A law fixing a minimum size of the fish which it is lawful to sell,
a.n_d a close season during the height of the spawning period, would
doubtless do much towsrd the rebuilding of the industry.

During the inquiries valuable collections of the different species of
catfishes and other fishes of the region were made.

LAKE SUPERIOR.

. In April, 1897, Mr. A. J. Woolman was detailed to make some
Inquiries in Lake Superior during the subsequent spring and summer
l'nont:hs, relative to the food of the principal fishes found in the lake,
including the common whitefish, the lake herring, other species of
Whitefishes, the lake trout, the siscowet, the wall-eyed pike, and the
?tufge011. Besides enumerating the food-objects of each species, the
inquiries were intended to bring out the variations in the character
of the food dependent on age, size, season, spawning condition, etc.;
the distribution, abundance, and habits of the food-organisms were
also topics to be studied. A kuowledge of the food of the predaceous
species involves a study of the food of the fishes on which they sub-
sist, and the investigation is therefore thrown back on a study of the
minute life of the lake, the most important forms probably being the
euntomostraca.
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The consideration of the food of very young fishes received special
attention because of its bearing on fish-cultural work. It isimportant
to determine whether the places in which whitefish and other fry are
planted are provided with suitable food-organisins; and if not, the
inquiries were intended to show the most favorable localities for the
liberation of young fish. By the close of the fiscal year the work was
progressing satisfactorily and gave evidence of important practical
results.

STUDIES OF YOUNG FISH.

During the year some important studies of the movements, habits,
food, growth, etc., of young shad and Pacific salmon were begun, and
resulted in a considerable addition to existing knowledge. These
will be extended so as to embrace most of the fishes cultivated by the
Commission. .

In association with the work of propagadting shad on the steamer Fish
Hawk in St. Jobus River, IFlorida, in January and February, 1897, Dr.,
W. C. Kendall was detailed to conduct systematic observations relative
to young shad in that stream. ILater he accompanied the vessel to
Albemarle Sound, North Carolina, and continued his inquiries in that
region. On the completion of the shad-hatching there in March, the
investigations were transferred to Potomac River, where arrangements
were made for an active study of the young fish during the following
months, at o number of points on fresh, brackish, and salt water.

In February, 1897, Mr. A. B, Alexander, fishery expert of the Alba-
tross, was detailed to make studies of the movements and babits of
young quinnat salmon. The Comwmission had under consideration the
advisability of liberating artificially hatched salmon fry at points near-
salt water, iustead of in the upper courses of the streams where they
are naturally hatched, in order that they may have a better chance of
escaping from their nuwmerous cnemies in the rvivers and reaching the
ocean, The tributaries of Tomales Bay, California, were sclected for
the experiments and observations. About 700,000 recently hatched
fish were transferred to Olema, on a tributary of the bay, and were
subsequently distributed in suitable lots to Bear Valley Creek, Paper
Mill Creek, Dutch Bill Creek, and Olemna Creek. Mr. Alexander began
his observations on February 25 and continued till April 1, when he was
relicved by Mr. N. B. Scofield, of Leland Stanford Junior University,
who was employed until May 20. The inquiries consisted in notiug
the behavior of the young fish after planting; their movements to and
from the salt water; their growth, food, and enemies; the influence
of temperature and rains on their movements; and the length of their
sojourn in the creeks.

The Tomales Bay region is made up of low lines of hills running
north and south, barren on their western slopes, but heavily wooded
on their eastern side. The bay itself, which is quite shallow, 2 or 3
miles wide and 30 miles long, occupies the space between two ridges,
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Towards its upper end, it gradunally grows very shallow and at low
tide leaves a large mud flat; at high tide the water backs up in ’aper
Mill Creek for about 3 miles. Paper Mill Creek and Olema Creel
are favoriie angling resorts.” The two streams are much alike, but the
former is larger. Its banks from tide water to the source are heavily
wooded, keeping the water cool. The upper half has considerable fall
and descends over rocky cascades, but there are no places that fish can
not get over. There are many broad and quiet pools and places where
the current runs through narrow channels between the rocks; there
are also broad riffles where the water runs over gravelly beds. The
stream is regarded as an ideal spawning-ground for the steelhead.

None of the creeks tributary to the bay becomes dry in summer; all
are quickly swollen by rains, and quickly subside again,

The reports of Messrs. Alexander and Scofield show that up to the
time of the discontinuance of the inquiries most of the young salmon
Planted were still in the streams. The observations showed that some
of them at least had run into salt water and that they probably go
out at intervals in small schools. The movements of the fish in the
Streams are regulated primarily by the food supply, which in its turn
may be affected by temperature or rains. When the food supply grows
short, the young fish instinctively move downstream. In the fresh
water they show no tendency to congregate in schools. Their numbers
in any given locality are determined by how many the place will
accommodate and give cach an equal chance to secure its food. They
brefer to scatter and shift for themselves. Young salmon in tide
water, especially those in brackish water, seem to move in schools.

The inquiries indicated that the salmon are not preyed on by any of
ﬂ.xe fish in these streams, and that the number caught by snakes and
b"d_s must be very small. In the systematic seining done to obtain
Specimens for eomparison, all of the salmon taken were strong and
robust, and apparently no place could have been better suited to their
development. The few fish taken in salt water were healthy-looking
and had been eating young smelt; there are large quantities of young
smelt in the bay, which wonld probably form suitable food for the
salmon, ‘and are of a size adapted to their needs.

B(?fom the planting of the young salmon, there were no fish of this
Specles in these streams. This fact, combined with the eircumstance
that they have done so well, makes it an exceptionally fine opportunity
to df}termine how long such fish will remain in the streams. A person
stationed at Olema can easily observe the salmon in the streams
nan}ed from their source to salt water. To get the best results, obser-
V:}t:ons should be carried on at least a year. By engaging the services
of some of the fishermen, and attaching a minnow-seine to the center
of their nets, young salmon can be colleccted in the bay at intervals
and many of their habits in salt water learned.
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INVESTIGATIONS OF THE ALBATROSS.
COASTS OF CALIFORNIA AND WASHINGTON.

The recent marked development of the fisheries of soutirern Qali-
fornia, more especially those carried on with lines for bottom fish like
the rock-cods, made it desirable that the location, extent, and resources
of the principal fishing-banks shounld be determined, and the Albatross
was assigned to the work. About eight years ago the vessel spent a
few mouths on a preliminary examination of the fishing-grounds off the
southern coast of the State, but Las done practically nothing of a like
nature since that time. The grounds then surveyed were principally
off Santa Barbara, Ventura, and San Diego counties. The terricory
selected for the present inquiry eomprised grounds off Los Angeles and
Orange counties, particularly the vieinity of Santa Catalina Island.
The investigation, which was carried on during part of the month of
Aypril, was curtailed by the necessity of preparing the vessel for the
inauguration of inquiries in Alaska about June 1. A renewal of this
work is contemplated. The examination ot the waters consisted of the
usual hydrographic work and the setting of various appliances to show
the abundance and nature of the animallife. Trials for fish were made
with trawl lines, hand lines, deep-water gill nets, beam trawls, seines,
and dip nets in combination with electrie light,

On the way to San Francisco after the coneclusion of the foregoing
work the vessel spent a short time in setting deep-sea gill nets aud
beam trawls off Monterey Bay and in the vicinity of the Farallone
Islands, with a view to ascertain the presence of salmon or other
apadromous fishes. Similar experimental trials for salmon were made
oftf Cape IMlattery and in the Straits of Fuea as the vessel was on the
voyage to Alaska.

A detailed account of the foregoing work will be found in Iieut.
Commander Moser’s report of the operations of the Albatross. .

SOUTIIEASTERN ALASKA.

In the spring of 1897 arrangements were made to have the Albatross
visit southeastern Alaska for the purpose of conducting fishery inves.
tigations. The vessel started north from San Irancisco on May 8,
arrived in southeast Alaska on June 6, and immediately began inquiries.

The principal subjects determined on for investigation were the
salmon industry and the balibut fishery. The magnitude of the salmon
fishery in Alaska and the absence of accurate information coneerning
the various streams made it very desirable that the Commission should
begin a systematic survey of the waters frequented by the salmon.
This fishery is prosecuted along 3,000 miles of the Alaska coast. Inas-
much as the regulation of the fisheries of the Territory is vested in the
general government, an important object of the investigation is to.
ascertain the conditions prevailing in the different sections, in order
that suitable protective laws may be provided, since no general law
will meet all the conditions or be applicable to all regions.
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It is thonght that two or three years will be required to complete this
work, which was in active progress at the close of the year. The inquir-
ies will extend to each stream in or near which fishing is done or in
which salmon are found, and will relate to the physical characters of
the stream; the species of salmon entering it, the time and duration of
their run, their relative abundance; the spawning time, habits, and
grounds of each species; natural and artificial obstructions to" the
passage of fish upstream; the methods of fishing in their relation to the
maintenance of the supply; the general fish-fanna in each stream and
its relations to salmon, and the extent of the fishing, cauning, and
Salting Lusiness. '

INQUIRIES AND EXPERIMENTS RELATIVE TO OYSTERS.

Among the questions of vital interest to oyster-growers in the United
States are the following: (1) Under the prevailing economic conditions,
Is it possible to profitably fatten oysters in artificial ponds or claires?
(2) Is it commercially practicablo to breed oysters in ponds so as to
furnish g supply of secd in regions where it can not be raised with
regularity by the ordinary means now employed? These subjects the
Commission had under consideration during the fiscal year, but it was
not possible to take up both, owing to the limited force available for
such inquiries. The guestion of the feasibility of breeding oysters in
inclosed or semi-inclosed ponds was deferred for the present, and the
matter of fattening oysters was taken up because of its more widespread
and immediate importance.

Observation and inquiry have shown that in a number of localities
planters have encountered yemrly increasing difficulty in bringing
their oysters to such a condition as to yield the best financial retnrns.
This difficulty is especially manifested in regious in which there has
been a hieavy increase in the area of the planted beds, and is appar-
ently due to the inadequacy of the water to support the luxuriant
micro-vegetation which is necessary to supply oysters with food. The
problem for the byster-grower, therefore, is to increase the oyster-food-
producing powers of the water. It is evident that this can not be
undertaken to advantage in the open waters of bays and bayous in
which the oysters are grown, and the question resolves itselt into the
feasibility of some method of pond culture. Recognizing this, experi-
ments were begun in May, 1897, in Lynnhaven River, Virginia, under
the charge of Dr. H. F. Moore. A cove having an area of over an acre
- was inclosed by a substantial dam, so as to exclude the tides, and three
,s?mll ponds were constructed for the conduct of check experiments.
Tests are being made, by varying the temperature, density, and the
chemical composition of the water, to determine the most favorable
conditions for the development of the microscopic organisms upon
which the oysters feed. At the close of the fiscal year the actual
experiments had been in operation but a short time and the results can
not yet be stated.
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During the year a paper entitled ¢“Oysters and methods of oyster-
culture” was prepared by Dr. Moore. 1t aims to bring together, for
the information of oyster-growers, the more important facts relating
to the life-history of the oyster, and to furnish to those lacking experi-
ence the information necessary to enable them to carry on successful
oyster-culture.

There have been the usual complaints of the destruction of oysters
in Long Island Sound by starfish, but this enemy is now less feared and
more successfully combated than in former years, The tangle seems
to be the most effective appliance used in its ecapture.

In April Mr. Fred Mather sent to this office specimens of a small
crustacean which issaid to feed upon the starfish. Itis anisopod of the
family Cirolanide, hitherto undescribed, and is the subject of a paper
to be hereafter published.

In Long Island Sound, in various parts of New J ersey, and in some
other localities there has been more or less trouble with ¢ green gills.”
Late in the month of June a few affected oysters were observed in
Lynnhaven River, and during the summer all of the beds were more or
less affected. It is notable that oysters placed in the experimental
claire were wholly untinged by the green coloration. After all that has
been written on this subject it should be unnecessary to point out the
vegetable origin and harmlessness of the ¢ green gills,” but there is
still much reluctance on the part of consumers to purchase green oys-
ters, great loss being thereby entailed upon the growers,

During May, 1897, it was reported in the press that the oyster sef in
the vicinity of New Haven was dying of a mysterious malady, but no
complaints were received at this office. It is probable that this trouble
was local and not serious, as the sced-growers in other parts of Long
Island Sound appear to have had a very successful season,

The oyster season of 1896-97 is generally reported to haveée been
unsatisfactory to the dredgers of Chesapeake Bay, owing in part to
the depletion of the natural beds, and also, it is stated, on account of the
competition of planted oysters, which each year are occupying a more
important place in the markets. The conflict between the natural-bed
and the planting interests of Delaware Bay has resulted in legal and
legislative warfare in New Jersey, a contest which has been waged
with more or less energy for several years. The net results of such
disputes elsewhere has generally been to liberalize the laws relating
to planting, in consequence of which that branch of the industry is
exciting much interest. An evidence of this is seen in the increased
sales of seed oysters in Connecticut during the spring of 1897 and in.
the purchase of seed in the Chesapeake region by the oystermen of
New Jersey and Delaware.

During the spring of 1897 arrangements were made to have Prof.
F. L. Washburn, of the University of Oregon, make a study of the bays
of the west coast to determine those possessing conditions favorable to
the introduction of the castern oyster. At the end of the fiscal year
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this investigation was in progress. In November, 1896, 25 barrels of
eastern oysters were planted in Humboldt Bay, California, and an
equal quantity in Yaquina Bay, Oregon. Both lots were pl'a.uted
under the immediate supervision of Mr. C. H. Townsend. Specum.ans
of those planted at Yaquina Bay were received at this office during
the summer and exhibit an encouraging growth, and those at Hum-
boldt Bay are also reported to bo doing well. It is still too soon to say
whether self-perpetuating beds can be established at these places. No
spat has yet been found in either place, but I’rofessor Washburn
reports copious spawning during the past summer.

INVESTIGATION OF CONTIGUOUS WATERS OF UNITED STATES
AND CANADA.

Under the provisions of an agreement, dated December 6, 1892,
between the Governments of Great Britain and the United States,
having for its object the investigation of the fisheries in the waters
adjacent to the American-Canadian boundary, Mr. Richard Rathbun, of
the United States Fish Commission, and Dr. William ‘Walkeham, of the
Canadian Department of Marine and Fisheries, conducted extensive
inquiries during the years 1893, 1894, 1895, and 1896, with the aid of
assistants from the respective departments. On December 31, 1896,
the commissioners submitted their report, which was transmitted by the
President to Congress on February 24, 1897, and printed as House
Docament No. 315, Fifty-fourth Congress, second session,

The report deals fully with the conditions prevailing in each of the
international waters involved in the agre¢ment; considers the physical
and ichthyological features; discusses the relations of the fisheries, of
obstructions, and of pollutions to the fish supply; and makes numerous
recommendations concerning the preservation of the fisheries. The
mackerel fishery, to which much attention was given by the commis-
sioners during the past four seasons, was not considered in the report.

In view of the magnitude of the fisheries covered by+the investiga-’
tions, and of the importance to the fishing interests of the conclusions
reached by the commissioners, their general recommendations, as well
as those for the different waters, are here given in full:

On account of the diversified characteristics of the waters investigated, theo
variety of their products, and the magnitudo of the industrics to which the latter
givoe rise, wo have found it impossible to considor fully all of the questions which tho
subject presents, and have therefore been unable in many cases to reach morc than
general conclusions, leaving the matter of dotails to bo settled Ly further and moro
complete inquiries. Our observations, moreover, have clearly demonstratod the
inexpediency of attempting to regulate any of the fisheries horein discussed by a rigid
code of enactments, owing to their constantly changing character and conditions,
and we would therefore urgo, in the event of joint action by tho two Governments,
that a permanent joint commission, to be composed of competent experts, be
provided for, which shall be charged with the dircet supervision of these fisheries,
and shall he empowered to conduct the necessary investigations and to institute

such modifications in the rogulations as the circumstances may call for from time to
time,
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That » uniform system of regulations common to the entire oxtent of each body of
water along tho boundary line is required to jusurc the protection of its resources,
is fully shown by the conditions which we have found to exist in nearly all of them,
whether bordered on the side of the United States by a single Stato or by several
States. Tha failure to secure adequato rosults in that direction has naturally been
due to the diversity of legislation, but it has resulted in large part from the general
lack of accurate information rogarding the habits of tho soveral fishes to serve as a
basis for intelligent action. While we have Leen able to establish some important
facts respecting the natural history of the commoner warket species, much moro
remains to be accomplished in that regard, and the subject should be given due
prominence in the future.

All questions, outside of navigation, with which we have had to deal have been
considered solely from the standpoint of the preservation of the several fisheries,
and we have endeavored in each instance to provide for the most liberal amount of
fishing which, in our judgment, is warranted by tho circumstaunces, In so doing we
bave been led to suggest greater liceuse in some regions than is granted by existing
lawa, but wherever a State on the one side or the Dominion Government on the other
would impose greater strictures than are here recommended we ses no objection
thereto.

We are convinced that no system of regulations can be properly administerod
except by the registration or licensing of the fishermen, as a basis for restricting
the character and amount of apparatus employed in each locality, while, on the other
hand, we feel confident that the fishermen themselves would be greatly benefited by
such 5 measure, throngh the protection of individnal rights thereby assured them.

Much of tho irritation occasioned from time to time, especially in the region of
the Great Lakes, through the fishermen of one country extending their operations
into the territory of the other, has undoubtedly resulted from the imperfect knowl-
edge which prevails respecting the rolations of the intervening watoer arcas. In
fact, tho Deliof is widespread that wherover tho lakes exceed 6 miles in width each
couniry has jurisdiction only to a distance of 3 miles from its shores, leaving a
neutral area or high sea between, to which the fishermen from bLoth sides are privi-
leged to resort in counnon.

On the officinl maps of the Great Iakes the boundary line is not shown, nor can
its position bo accurately marked in most placés until new surveys shall be made
conjointly by the two Goveruments. . It would be greatly to the advantage of tho
fishing interests in that region, and much annoyance would be provented in the
future by having the boundary line redefined and appropriately located on o series
of charts made available for distribution among the fishermen.

ST. JOHN RIVER SYSTEM.

In order to restore and protect the fishery resources of international interest in
the St. Jobn River system, the following measures seem to be demanded:

(1) That all dams throughout the system be provided with suitable fishwnys,
except thoso used exclusively forlog driving and containing gatoes, and that the latter
shall be kept open at all times wlen the driving of logs is not actually in progress,
md just previous thereto for the collecting of water.

(2) That the construction of all new dams bo subject to governmental anthority
and conform to such requirements in each case asthe circumstances may warraut.

(3) That the practice of throwing sawmill waste of any kind into the water be
everywhere prohibited; and that all existingaccumulations of such waste in streams
where it may o detrimental to the movements ol spawning requirements of usoful
fishes be removed. As the sawmills situated in the eity of 8t. John have been
able for many years to dispose of their rubbish without recourse to the adjacent
viver, it is not considered that this provision would work undue hardship in other
places. )
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(4) That it bo prohibited to throw orto allow to pass intothe water any garbage,
Iime, waste from gas works, or other deleterions substances from manufacturing or
other eatablishments.

(6) That commercinl fishing be limited to tidal waters, and be so restricted therein
as to insure an ample ruu of salmon and other anadromous fishes to their respective
8pawning-grounds.

(6) That uniform rogulations bo adopted for the protection of the salmon, trout,
and other useful fishes throughout the fresh waters of the system. .

(7) I caso the measures above suggested are carried out, it is rocommended that
Jojnt action bo taken to increase the supply of salmon by artificial propagation.

(8) It is recommended that all natural obstructions which impedo the passage of
salion to importent waters adapted to their spawning, such as the fall near the
mouth of the Aroostook River, be oxamined with refcrence to improving the condi-
tlons for tho distribution of that spccies.

ST. CROIX RIVER SYSTEM.

(1) That the disposal, through the wedium of the water, of all kinds of -sawmill
refuse be proliibited throughout the entire river system. Sawdust is the only kind
of such refuse now understood to be disposed of in this manner, and its retention on
Iand can undoubtedly be provided for at comparatively slight expense, as has been
done in other places.

(2) That all extraneous material encumbering tho channol of the river in tidal
water between the Calais-S¢. Steplien Bridge and The Ledge, and resulting from
.tlle deposition of sawmill refuse, bo removed. This measure is requested in the
Interest especially of navigation, but there is no doubt that the fisherios would also
be benefited thereby. We do not ‘consider, however, that such a step wouid Le
Justifiable while the practice of allowing said refuse to escape into the river still
continues. It would also be of great advantage to the fisheries if the beds of sawmill
refuse occurring Letween Unjon Dam and Fourth Dam, above tidal waters, could be
removed to the extent of providing at least a wider and more direct channel for the
Ppassage of salmon, :

(3) That the sewage from the St. Croix Cotton Mill he disposed of in such manner
as to prevent any harmful influence upon the salmon in that vicinity during their
ascent of the river.

(4) That the tanueries be prohibited from using the streams adjacont to thom for
the disposal of tan bark, tan liquor, fieshings, hair, or other refuse which may be
deloterious to fishes. All liquids from the washings of the hides containing any
harmful ingredients should be purified before being allowod to onter the stream.

(5)‘ That all fishways and passageways throngh the several dams be placed in good
repatr and be modified where necessary to insure their greater officiency, and that
mlbsequently they be maintained in proper condition and their approaches kept
clear of drift materials. The construction of all new dams should be gsuhbject to
G"overmucut authority, and should conform to such requirements in each caso as tho
circumstance may warrant.

(6) That in the case of all log-driving dams provision bo made to keep onc or
more of the gates open at all times when their use is not actually required in con-

_nection with the driving of logs.

(7) That in those streams to which the salmon resort for spawning purposes all
sources of pollution Le restrained and all obstructions and existing impurities be
removed as far as possible.

(8) That net fishing be probibited thronghout the fresh waters of the system.

(9) That the capture of salmon in the neighborhood of their spawning-gronnds
and in the approaches to fishways, or by any moans except hook and line, be
prohibited.

(10) That appropriate and uniform regulations be established with respect to all
classes of fishing in the fresh waters of the system, the same having reference to
methods and extent of fishing, close sensons, etc.
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(11) That in the event of the removal of all obstructions and polluting agencies
and the establishment and enforcement of suitable regulations, the increase of the
supply of Loth salmon and landlocked salmon by artificial means be attempted
through the cooperation of the two governments.

PASSAMAQUODDY BAY AND VICINITY.

International fishery interests in Passamaquoddy Bay and ite neighborhood are
concerned chiofly with the preservation of the herring, and as no decreasc of that
species has been proved, beyond the disappearance of the winter school, which can
not bo attributed to overfishing, it is not considered necessary to suggest any changes
in the methods employed, and the only recommendations made are as follows:

(1) As the present regulation providing for a close scason on the principal
spawning-grounds oft Grand Manan has undoubtedly been a wise one, and may
have, to some cxtent, aided in maintaining the supply of herring, it is recommended
that it Do continued and that a similar close season be adopted for a part of the
herring spawning-gronnds off Machias.

(2) It is recommended that a regulation be adopted prohibiting the use of herring
for the manufacturo of oil or fertilizer.

(8) It is recommended that the minimum size of lobster which may be taken be
fixed at 10} inches, and that all lobsters caught, by whatsocver means, under that
gize be returned alive to the water. '

(4) It gkhould bo made unlawful to take berried lobsters at any time,

(5) With n view of protecting the smelt, & close scason, extending from Mareh 15
to July 1, is recommended, during which close season it should he unlawful to take
smelt in any manner except with hook and line.

LAKE MEMPHREMAGOG.

The. interests of this lake can undouhbtedly best be served by fostering the game
fishes, and, in our opinion, this should be done to the extent of prohibiting all not
fishing. Tho lake has become an angling resort of much importance, and as long as
jts attractions in that respect are properly maintained, the local welfare will bo
DLenefited more materially throngh the influx of visitors than by the continuance of
a commercial fishery dependent on so small a basis of supply as that furnished by
these waters.

The use of spears, which are employed on the spawning-gronuds, is also to be
regarded as detrimental and should be stopped.

It is further recommended that the black bass and lake tront Le protected by close
scasons, extending from November 1 to June 15 in the ease of the former species, and
from September 1 to January 1 in the case of the latter,

LAKE CHAMPLAIN.

(1) That no not fishing other than by scines be permitted in waters adjacent to
the boundary line or elsewhere in the lake where international interests would be
affected thereby.

(2) That the use of seines be permitted from February 1 to March 31, inclusive, for
the capture of wall-eyed pike and other assoeiated species, but under such limita-
tions as to localities and number of nets employed as shall amply provide againgt
the decrease of the specics named. Should further inquiry cstablish the fact that
this fishery is proving harmful to the wall-eyed pike by materially reducing the
supply, its abolishment is recommended.

(3) That the use of seines be permitted during the month of October for the
capture of whitefish and other associated species under snitable restrictions as to
localities and numbor of nets employed.

(4) That the length of any seine shall not exceed 40 rods; and that the mesl of
the seines shall not measnre less than 2% inches in the bunt and 3 inches in the wings.
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(5) That the capture of black bass be entirely prohibited from November 1 of each
year to June 15 following; that angling methods only be allowed for this specics
and the catch by each angler be limited to 15 fish daily; and that all bass taken in
nets, and all bass measuring less than 10 inches long taken by anglers be immedi-
ately returned alive to the water,

(6) That the capiure of wall-eyed pike by any means be prohibited from April 1
to May 31, inclusive, of each year.

(7) That joint regulations bo also adopted with respect to any game or other fishes
not specifically mentioned which may require protection.

RIVER ST, LAWRENCE BETWEEN THE STATE OF NEW YORK AND THE
PROVINCE OF ONTARIO.

As an arrangement approved of by the sporting community has anlready boen
enterod into for the greater part of the waters under discussion between Canada
x.md the State of New York and the necessary logislution provided for, we consider
it nunnocessary to suggest any other regulations than thoso already agreed to. Wearo,
however, of the opinion that a small amount of commercial fishing, made with fyke
nets, fished during the winter months in crecks or marshy places for such species
as Lullheads, perch, suckers, sunfish, cte., conld do no harm, If such nots were
allowed they should not be set before November 1, and they should be removed from
the water by March 31. Fished during such a season, in suitable localities, there
could be no risk of their taking hass, wall-eyed pike, or maskinongé, A set-line
fishery might also he allowed for such fish as sturgeon, eels, ling, and channol cat,
a8 the removal of some of these fishes would certainly be of benefit to sporting
interests,

Under the arrangement made between Canada and the Stato of New York it was
enacted:

(1) That no commercial fishing be pormitted in the waters of the St. Lawrence
between a line drawn from Cape Vincent, in tho Stato of New York, to the city of
Kingston, in the Province of Ontario, and a second line from the town of Prescott,
in Ontario, to the city of Ogdensburg, in New York.

(2) That within tho waters above included the close seuson for bass, maskinougé,
wall-eyed pike, and grars pike be from the 1st day of January to the 9th day of
June, inclusive, in each year.

(3) That the limit of the numbor of hass to bo taken by cach rod per diem be fixed
at twelve, and that the nmnber of rods to cach boat be limited to two.

(4) That all undersized und immature fish Lo returned alive to the water, and that
no bass under 10 inches in length be talken.

While we do not consider that the close scason as enacted above by any means
fully covers the spawning season of the bass, which in the region of the Thousand
Islands extends from the 15th of May to the 1st of July, at least, yet when taken in
conjunction with a size limit, a limit to the number taken by each rod por diem, and
a further limit of the number of rods per boat, it may be allowoed that the protection
is ample for tho present.

We would recommend a continuance of the above arrungemont and would further
suggest that it be extonded so as to inclnde the rest of the St. Lawrenco from tho
lower limit aubove mentioned, between tho cities of Ogdensburg and Prescott, to
the point where.the river ceases to be the boundary between the two countries, at
the crossing of the line of 45° north latitude.

LAKE ONTARIO.

In view of the extent to which the supply of both whitefish and lake trout has
})eeome exhausted in Lake Ontario, any regulations looking to the protection and
increase of those species, in order to e effective, should be decidedly stringent.
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With respect to the fisheries for them and for the other importaunt fishes of theo
lako we recommend as follows:

(1) That a close season be adopted for both the whitefish and lake tront from the
15th day of Qctober to the 31st day of December, between which dates th(,y shall
not be fished for or taken in any manner.

(2) That in the Bay of Quinto the close season for whitefish extend from the 1st
. day of October to the 31st day of December, and that the usc of herring gill nots in
that bay be prohibited during November.

(3) That the minimum size of mesh in the gill nets fished for whitefish and trout
beo fixed at 5 inches, in the herring gill nets at 2% inches, and in the sturgeon gill
nets at 11 inches.

(4) That the quantity of gill nets used in connection with each fishery be rostricted
within proper limitations.

(8) That the use of baited sct lines for sturgeon be permitted, but that the capture
of that species by means of naked hooks or grapplings be prohibited.

(6) That all sturgeon measuring less than 4 feet long, taken by any means, be
returned alive to the water.

(7) That a close season be adopted for the black bass from May 1to June 15; that
all black bass measuring less than 10 inches long, by whatever means taken, Le
retuned alive to the water; that the number of bass taken by each rod per diem be
limited to 20, and that tho number of rods to each boat be limited to 2.

(8) That it be permitted to fish fyke nets and trap nets in the inshore waters of
the lnke for tho capture of the coarser fishes hetween the 1st of October and the 30th
of April, within proper limitations e to number and under such restrictions as shall
prevent their being set on tho spawning-grounds of whitefish, trout, or herring, orin
such manner as to interfere with the spawning movements of those specics.

(9) That the mesh in the bag of all trap nets and fyke nets measure not Jess than
24 inches in extension when in use.

(10) That the use of seines on or about the spawning-grounds of any of tho impor-
tant fishes during their spawning season be prohibited.

(11) That the joint efforts to increase the supply of whitefish and lake trout Ly
artificisl means be continued, and that the scope of that work be increascd to the
fullest extent possible. It is recommended that the planting of the fry bLe not
restricted to one part of the lake, bLut be extended to 28 many of the important
spawning arcas as possible.

(12) That the throwing into tho water of fish oftal, including dead fish talken from
the nets, of city garbage, nnd of all other snbstances deleterious fo fish life be
prohibited. That steps be taken to prevent injury by the waste from sawmills,
gas works, oil refineries, otc., especially in tributary streams containing spawning-
grounds of important fishes.

LAKE ERIE.

Pound nels.—It is imperative that the extent of the pound-net fishory, cspecially
in the western part of the lake, be very materially reduced, and that the pesitions
and distances apart of these nets bo o regulated as to make nmple provision for the
free circulation of the several important fishes, Although further observations will
be necessary heforo the limitations of so comprehensive n measure can be properly
adjusted or its Qetfails perfected, we venture to offer the followmg suggestions
respecting it:

That the total number of pound nets in the lake be limited to 1,000. The reducs
tion in the number is intended to apply mainly to the United States waters fromn
Vermilion westward.

That the number of such nets set in a string be restricted to 6 on the United States
shore and to 3 on the Canadian shore.

That the length of the pound-net leaders bo restricted to 50 rods.
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That in all strings the individual pound nets be sep:l-rx'Lted by gaps betwet.)n each
crib and the next succeeding leader, which gaps shall Uo at least 50 feet wide and
shall extend to the bottom. .

That all pound nets or pound-net strings be separated laterally by interspaces of
at least 1 mile. L. Yeus donth
That no pound nets or strings of pound n:tstll)otsl]lo\rg(;‘e:: begin in a less dep

than 10 feet or to extend out into n greater epth than 4 .

That in tho vicinity of the islundi at the western enq of the lake %h.o l_onls:'ﬂ; _of
Pound-net strings be further regulated in accordance with l(?cal.l conditions, but in
o case should thesc nots obstruct more than oue-third the width of any chanunol or

assageway. . .

P 'l‘h:f,t t-hoynso of pound nets be prohibited on any reef or g}*Oﬂnd on which white-
fish or herring are known to spawn, or within a reasonable distance th(‘.rtst"r(>u}. i

That tho use of pound nets he prohibited in any locality whore young whitefish
may be taken in undue quantity. . R

That the mesh in all pound nets measure in eoxtonsion at least 24 inches in the
erib, aftor shrinkage,

That all pound-net stales o removed from the water within thirty days from the
closo of the fall fishing scason.

Gill nets.—The mesh in the gill nets used for the capture of herring, wall-oyed
pike, blue pike, and sangers should monsure at least 34 inches in extension, and the
employment of any gill net haviag a swaller mesh should be prohibited.

A very large reduction is ealled for in the extent of fishing with the small-meshed
gill nets, cspecially for the herring and wall-eyed pike. In case this can not
s:ltisfactorily be accomplished by reducing the amount of netting cemployed, prac-
tically tho same result may be reached by instituting a close season, which should
bpreferably occur at the time of yeu,i- when tho greater waste of fish takos place.

We recommend that the use of the sma.ll-meshe.d gill nots be entirely prohibited
west of a line connecting Point Pelée with Vermilion Light Letween July 1 and
Jamnary 1.

In any locality where the small-meshed gill nots are liable to take an undue
quantity of undersized whitefish their use should he prohibited, at least dnring the
period when such undersized fish are there present.,

The mesh in the gill rets used for the capturo of whitolish should mneasure at
least 4} inches in extension, and it is considered that a 5-inch mesh would be
preferable.

The quantity of whitelish gill netting now employed appears to be excessive, in
view of the continued depletion of the whitefish, and it should be restriotod unless
the protection of the species can he Letter provided for by a close season.

The mesh in the gill nets usod for the capture of sturgeon should measuro at lonst
11 iuches in extension.

It secms to us that tho gill-net fishery for sturgeon at the eastern end of the lake
is beiug conducted on too large a scale, and that a reduction shonld he made in t‘ho
number of nets omployed ; but a special investigation will be reqnired to determine
the proper nieans of regulating this fishery, The hook-and-lino fishery for the
sturgeon also nceds to be taken into consideration in the same connection.

Tho use of any gill net within one-fourth of a mile of any. fixed net, such a8 a
pound net or trap net, should be prohibited.

Lyke nets and trap nets.—The mesh of these nets should conform to tpo samne
regulations provided for 1he pound mets. Their number should. be ret;t,mo:ie(;ll :in
aceordance with the capacity or requirements of each region in 'wlnch they la"? saod.
A greatl reduction in the number of the fyke nets is demanded 1{1 soveral places. )

Seines.—The dimensions of seines and the size of mesh therein should conform }n
each instance to the conditions under which they nre employed. 'The mosh SllOU]ilel;
all cases be sufficiently largo to permit the escape of undersized hsP, 0"dd. T’hollnull:ces
ofseines, as well as tho manuer of their use, should be properly restricted inall p .
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1t should be prohibited to fish seines on or about the spawning-grounds of the
black bass, the pike-perches, or other important fishes during their spawning season
or while the eggs and young fish continne to remain upon the grounds, and in all
other places where the employment of this method would be unduly harmful,

Naked hooks for sturgeon.—It is recommended that the method of taking sturgeon
by means of naked hooks or grapnels be prohibited.

Spears.—The usc of spears for taking fish of any kind should be prohibited.

Ihitefish.—This species is the one most urgently demanding protection, as woll as
efforts to rehabilitate the supply. A large reduction in the amount of apparatus nsed
for its capture, accompanied by extensive fish-cultural operatiouns, may Lo expected
to aid materially in replenishing tho stock; but we veunture to suggest that, in
our opinion, even greatel lLenefits might be gained by the discontinuauce of all
fishing for the species during all or a part of its spawning season, as elsewhere
explained.

Sturgeon.—All sturgeon measuring less than 4 feet long, taken by any ieans,
should be returned alive to the water.

Black bass.—~All fishing for black bass, including-its capture by any means, should
be prohibited from at least May 1 to June 15; and all bass which may be taken in
the nets during that period should be returned alive to the water. No black lLass
weasuring less than 10 inches, taken by any method, should be retained or sold.

Pollutions.—The throwing into the water of fish offal, including dead fish taken
from the nets, of city garbage, and of all other snbstances deleterious to. fish life
should be prohibited. Steps should also he taken to preveut injury by the waste
from gas works, oil wells, oil refineries, etc., especially in tributary streams contain-
ing spawning-grounds of important fishes. It is recommended that in connection
with all harbor improvements and other work of that character due precautions bhe
taken in disposing of the materials obtained by dredging, cte., to provent injury to
any fishing-grounds. .

DPropagation.—A continuance of the joint cfforts to increase the supply of whitefish
by means of artificial propagation is strongly rocommenderd, and it is nrged that
the scopo of this work be increased to the fullest extent possible.

DETROIT RIVER, LAKE AND RIVER ST. CLAIR.

(1) That the use of all nets, excepting scines employed in obtaining whitefish for
the hatcheries and seines with not less than 4-inch mesh for catching sturgeon, be
prohibited in the waters of the Detroit and St. Clair rivers,

(2) That all fishing with seines, traps, or other forms of nets bo prohibited in Lake
St. Clair north of a line drawn from the mouth of the Clinton River in Michigan to
the mouth of the Thames River in Ontario.

(3) That the minimum size of mesh in the cribs of pound nets, trap nets, and fyke
nets be not less than 24 inches in extension.

(4) That no nets whatever be permitted to be usoed between the 318t day of Octo-
ber and the Ist day of December, excepting for the purposes of the hatcheries.

(3) That a close season Le adopted for the black bass from May 1 to June 15; that
all black bass measuring less than 10 inches long, by whatever means taken, be
returned alive to the water; that the number of hass taken by each rod per digm be
limited to 20, and that the number of rods to each boat be limited to 2.

(6) That all sturgeon less than 4 feet long be returned alive to the water.

(7) That all fishing with grapnels or naked hooks be prohibited, but that all othor
hook-and-line fisheries be permitted, except for black bass between May 1 and
-June 15.

(8) That the throwing into the water of fish offal, including dead fish taken from
the nets, of city garbage, and of all other substances deleterious to fish life be
prohibited. 'That steps be taken to prevent injury by the wuste from sawimills, gas
works, oil refineries, ctc.
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LAKE HURON.

Pound nets.—A reduction in the number of pound nots in someo plz}ces, especially
in tho northiern part of the lake, and probably also in Saginaw B:L:Y, is called for.

The recommendations made under pound nets in Lako Erie with respect to tl{e
longth of leaders, the separation of individual nets in the string by gaps, and their
distance apart are considered to be applicable ulso to Lake Huroq. It is rocom-
mended that in Saginaw Bay not more than 6 pound nets be allowod in a string, and
elsewliere in thoe lake not more than 3. L

North of a line drawn from North Point, Michigan, to Clark Point, Ontario, the
mesh in the cribs of all pound nets should measure not less than 4 inches in exten-
sion after shrinkage, and south of said line not less than 24 inches, This \\'OTIN
provide for the use of only » large mesh in that part of the lake whero the white-
fish iy the most important species nud whero the young are being captured in-undue
quantities, and would permit the taking of herring and other small spocies in those
Tocalitics where they are now mainly fished for. In the lattor case the proposed
mesh is also larger than the ono now omployed, and would perhaps sorve to liberate
o certain proportion of the undersized wﬁll-cyod pike, which are at present a
conspicuous feature of tho cateh,

The use of pound nets during November should be prohibited north of the line
above defined, in order to provide a closo season for whitefish.

All pound-net stakes shiould be removed from the water within thirty days after
the close of the fishing season.

Gill nets.—The mesh in all gill nets should measure at least 5 inches in extension,
except that nets of 2§-inch mesh might be allowed to be fished on the Canadian
shore between Sable River and Cape Hurd, from October 15 to November 1, for the
capture of herring, which, at that season, do not appear to be associated with young
whitefish in that locality.

During November it would he expedient to probibit fishing by any gill net having
a smaller mosh than 6 inches, which would serve in large measure to protect the
spawning whitefish, The use of any gill net within one-fourth mile of any fixed
net should be prohibited. The mesh in gill nets used for the capture of sturgeon
should measure at least 11 inches in extension.

Fyke nets.—Tho mesh in the bag of fyke nets should moasure at least 24 inches in
extension. The number of these nets should be restricted in nccordance with the
capacity or requirements of each region in whiclh they are employed.

Seines,.—The dimensions of seines and the sizo of mesh therein should conform in
each instance to the conditions under which they nre employed. The mesh should
in all cases be sufficiently large to permit the escape of undersized fish, and the
number of soines, as well as the manner of their use, should beo properly restricted in
all places. 1t shonld be proliibited to fish seines on or about the spawning-grounds
of any of tho important fishes, or in any place where their employmont would bo
unduly harmful,

Naked hooks for sturgeon.—The method of taking sturgeon by means of naked
Looks or grapuels should be prohibited.

Spears.—The use of spears for taking fish of any kind should be prohibited.

Sturgeon.—Al sturgeon measuring less than 4 feet long, by whatever means taken,
should be returned alivo to the water.

Pollutions.—The throwing into the water of fish offal (including dead fish taken
from the nets), of city garbage, and of all other snbstances deleterious to fish life
should be prohibited. Steps should also be taken to prevent injury by the waste
from sawmills and from manufacturing establishments of all kinds, both along the
shores and in all tributaries containing spawning-grounds of importaunt fishes. It
is recommended that in connection with all harbor improvements and other work of
that character, due precantion Le taken in disposing of the material obtained by
dredging, ete., to prevent injury to any fishing-grounds.

F.R.97 VIII
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Propagation.—A continuance of the joint efforts to increase the supply of whitefish
and lake trout through the sgency of artificial propagation is recommended.

LAKE SUPERIOR.

The remedial measures suggcstod for Lake Superior are as follows:

(1) In all localities where there is evidence of overfishing by the pound nets the
number of tho latter should be suitably restricted. These nete should be separated
by an interval of at least 1 mile, and thoy should not bo allowed to extend more
than onc-third the distance across any channel or passageway.

(2) Whero young whitefish abound and may he eaptured by the pound nets in
appreciable quantities, the use of such nets should be prohibited either entirely or
during such periods as the young of that species may he so present.

* (8) 'The mesh in the cribs of rll pound nets should meusure at loast 4 inches in
extension when in use.

(4) It would seem that the extent of gill-net fishing for whitefish and trout had
reached, if not passed, a safe limitation, and that some restriction should be placed
upon the quantity of gill nets to Lo fished hereafter. I'urther observations, how-
over, are required to cstablish a satisfactory basis for action in this matter.

(5) The mesh in gill nets employed for thie capture of the common whitefish and
the luke trout should measure not less than 4} inches, and wo consider that a 5-inch
mesh would be preferable.

(6) The herring gill nets and thosv used for the smaller varieties of whitefish
require n smaller mosh than tho above, but the conditions under which such nets
may be employed should be explicitly defined.

(7) No restrictions appear to be called for at present in respect to the herring gill
nets, except that their use should bo prohibited wherever young whitefish would be
taken in thew.

(8) The number of seines employed at presont is relatively sinall, and it should
not Lo allowed to increase heyond a safe limitation.

(9) The mesh in whitefish seines should measure not less than 3} inches in tho
bunt and 44 inches in the wings,

(10) The uso of all kinds of socines should bo prohibited wherever the capture of
young whitefish is involved, either entirely or during tho seasons when the young
are present.

(11) It is considered that it would be honoficial to institute a close scason covering
the spawning period of the whitefish, during which no fishing for tho spocies should
be permitted.

(12) All sturgeon measuring less than 4 feet long which may bo taken by any
means should be returned alive to the water,

(13) 1t may bo found advisablo to establish local regulations for the protection of
the wall-eyed pike in places where they occur, but no information that would bo
serviceable in that respect has been collocted.

(14) The throwing into the water of fish offal and of all other deleterious substances
in places where it wonld be harmful to fish life should be prohibited.

(15) Joint efforts for the increase of tho supply of hoth the whitefish and the lake
trout by means of artificial propagation are recommended.

LAKE OF THE WO0O0DS, RAINY LAKE, AND RAINY RIVER.

Intornational interests on Lake of the Woods are concerned chiefly with the pres-
ervation of thesturgeon. Although the pound-net catch of scale fish is comparatively
large and important, especially at certain seasons, should the capture of sturgeon
become unprofitable at any time, that method of fishing would probably be mostly,
if not entirely abandoned, and little clse be done thereaftor in wuters closely adjacent
to the boundary line. As both the scale fish and sturgeon, however, are taken
together and uander the same conditions, their preservation should aud can be
arrangod for on a common basis,
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The most offectual measuro of relief, and one which we strongly nrgo be carried out,
is a restriction on the extent of fishing, which undoubtodly already far excceds o
safe limitation. It is impossible to determine positively the maximum number of
pound nets which could be fished without danger of dopleting the supply, as tho
latter is an uncertain and fluctuating quantity, and the matter will therefore have
to be settled arbitrarily; but we are convinced that within the small area to which
this kind of fishing is confined the total number of pound nets in use should not
exceed 150, to be divided lotween the two countries in proportion to the extent of
shore lino helonging to each. Even this number we rogard as too large to insure the
ultimate preservation of the sturgeon, but we have been constrained not to reduceit
still further in view of the fact that the industry has alveady been firmly established
on so large a basis.

Besides the limitation upon the number of pound nets to be cmployed, wo would
recommend that not over two such nets be allowed in any ono string; that the
leaders to the same be not over 50 rods long, cach; that the inner end of any pound
net or pound-net string bo set in not less than 10 feet of water, and that the outer
end of the same extend not over 1 mile from the shore; and that no pounds be
fished within 1 mile of the mouth of any stream which the sturgeon are known to
enter. The object of such provisions is to insure as much frecdom of movement for
the sturgeon as possible, both during and subsequent to the spawning run.

We also consider it advisable that no gill-net or trawl-line fishing be permitted in
the pound-net region, or south of a line extending dne east from American Point at
the mouth of Northwest Angle Inlet to the Peninsula, oxcept the use of gill nets by
the Indiaus for supplying their own needs.

While a close time covering the spawning season of the sturgeon could not fail to
be beneficial, in order to be effective it would require to begin at such o date and
to be coutinued for 8o long a time as practically to interfore with the outire spring
and early summer fishery, the most profitable of the year. A closc season is, however,
suggested for the wall-cyed pike and whitefish, by restricting the pound-net seuson
to the period begiuning May 15 and torminating October 31, which is essentially in
accordsnce with the present custom.

Protection should be afforded the young sturgeon by requiring the return to the
wator alive, of all individuals taken in the nets which measure less than 4 feet long.
At'presont they areretained when as small as about 34 feet, the ordinary maximum size
being 54 to 6 feet. No caviare is said to be obtained from sturgeon under 4 feet long,
and none of those containing caviare landed during our visit were less than 44 foet.

‘The capture of small whitefish, wall-eyed pike, lake trout, ote., should be restricted
by regulating the size of mesh, which should measure not less thaun 44 inches in
pound nets and 5 inches in gill nets.

No fish offal, garbage, suwmill waste, or other polluting agenoies should be thrown
or allowed to pass into the waters of the lake. ‘

.thing for sturgcon in Rainy River, except for domestic use, should be pro-
hibited. Further inguiries require to be made in Rainy Lake and the moro eastern

\_vaters of the systoru before deciding upon the woeasures necessary to protect their
fishery resources.

WATERS CONTIGUOUS TO THE BOUNDARY LINE BETWEEN BRITISH COLUMBIA AND
THE STATE OF WASHINGTON.

(1) The following recommendations are intended to apply only to those watoers
adjucent to the boundary line between British Columbia and the Stato of Washing-
Fon which are traversed by tho main body of the sockeyo salmon, and to which our
inquiries were chiefly restricted. This area may Le roughly defined as comprising
the Strait of Juan do Fuca and thoso parts of the Gulf of Georgia and Puget Sound
(Waghington Sound)lying Letween the parallels of 48¢ 10° and 49° 20 north latitude,
together with their adjacont bays and tributary streams. We consider, howover,
that it would be advantageous to extend the scope of any joint regulations which
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may be agreed upon to all parts of this incloged sea, and the information necessary
to accomplish that purpose satisfactorily could readily be obtained.

(2) In the salt waters comprised within tho State of Washington we see no reason
for prohibiting at present any of the kinds of apparatus now employed thero,
namely, trap nets, purse seines, drag seines, reef nets, and gill nets, the bukk of the
sockeye catch boing made in the form of net first mentioned.

(3) We are in accord with the Canadian regulation which restricts comnmercial
fishing on the Fraser River and oft its months to the use of drift gill nets, und
rocommend that the rivers in Washington he subject to the same regulation.

(4) Being uncertain as to the capacity of the contiguous waters in question in
respect to fishing operations, we are not prepared to suggest a direct limitation
upon the quantity of apparatus to be cmployed, but consider that the present require-
ments of the case will be met by tho restrictive mcasures which follow.

(5) The mesh in trap nets to measurs in extension not loss than 3 inches in the
crib and 6 inches in the leader when actually in use.

Trap-net leaders not to exceed 2,000 feet in‘length.

Not more than two traps to be placed in one continuous line, and when so arranged
to be separated by a gap of at least 100 feet between the inner crib and the begin-
ning of the outer leader. All traps or strings of two traps to be separated by lateral
passageways of at least 2,500 feet. The inner end of all trap-net leaders to bogin in
a depth of not less thau 1 fathom at low tide, and the space intervening between it
and the shore to remain entirely unobstructed.

All trap-net stakes to be removed from the wator, in the interest of navigation,
within thirty days from the close of the fishing season.

(6) Drift gill nets not to exceed 150 futhoms each in length.

The drift gill nets employed for taking quinnat salwon to have not less than
7%-inch mesh extension measure, and to be used only from April 1 to September 15.

The drift gill nets employed for taking tho sockeyo and othier smaller species of
salmon to have not less than 53-inch moesh extension measure, and to be used ouly
from July 1 to October 1.

All drift nots when in use to be kept at least 250 yards apart, and to obstruct not
more than one-third of the width of the river.

(7) We are not prepared to suggost any chapges in the dimensions or in the man-
ner of employing drag seines, purse seines, and reef ncts, nor do wo consider any
such changes essential while the extent of fishing by these methods remains as small
as at present.

(8) It is recommended that in all rivers commercial fishing with nets be restricted
to the tidal part of the river.

(9) We consider it very important that the movement of the salmon toward their
spawning-grounds be facilitated by wecekly close times of thirty-six hours’ duration,
which we suggest oxtend from 6 a, m. on Saturday to 6 p. m. on Sunday of each
week during the coutinuance of the fishing season.

(10) Wo also recommend an annual close season, extending from October 1 to
April 1 of cach year, during which all net fishing shall be prohibited.

(11) Wo recommend that the Indians be allowed to fish at all times by their cus-
tomary methods, except the usc of drift nets and spears on the rivers during the close
scasons, during which periods, morcover, they should he permittoed to take salmon
only for the purpose of supplying themselves with food, and not for sale or barter.

(12) As no ovidenceo of a docrease in the abundancoe of any of the salmon species
has been obtained, we do not feel justificd in reconmending joint action at present
in the matter of their artificial propagation. Whilo we feel confident that thoe
natural supply can best be maintained by early compliance with suitable protectivo
measures, we found it generully admitted that the eofforts made by the (fanadian
Government to increage the stock of sockeyce salmon on the raser River by fish-
cultural methods has been beneficial, the annual run of the fish being made more
constant and tho off scasons being improved. In view of the growing demand for
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the shipmentof quinnatsalmon in a fresh condition, which may sooner or Jater come
to exceed the supply, we venture to suggest tho possibly greater advantages to be
gained by the artificial hatching of that species.

(13) We arc convinced that the remedial measures which have herotofore heen
adopted, although not enforced, for disposing of the fish offal from the canneries on
the Fraser River are inadequato to accomplish tho results intended, and are also to
a large extent impracticable. The practice of throwing this waste material mtp the
yiver is to ho deprocated on general principles; but, except in respect to a fOTV local-
ities, no specific ovidence has been presented to indicate that it may bo detmmcnt:}l
either to the health of the community or to the welfare of the salimon, and there is
no proof that the latter have snifered from this cause. It scoms to us that as much,
if not greater, harm would result from dumping the offal in the open waters off the
entrance to the river as from its disposition in the customary manner in the vicinity
of the cannerios, providing the nccessary precautions are taken. So far as we have
been able to ascertain, when thrown into tho current of the river in a fresh condi-
tion it is practically always dissipated, and produces a huisance only when placed in
quiet, shallow water, or in eddics, which tend to retain it along the shores or to
carry it into the adjacent slonghs. Factories established for converting it into
oil and fertilizer have failed of success, nor is there any apparent prospect of its
extensive utilization in the innediate future.

While suggesting roncwed inquiries for reaching a more satisfactory solution of
this question, weare constrained to recommend that for tho present the curront prac-
tice be allowed to continne, under such restrictions as may be called for to proveut
the aecumulation of the offal in any situations where its effect can bo shown to bo
prejudicial, The fishery ofiicer of the district should be empowered to designato all
places where the throwing in of this waste shonld not bo permitted. .

No complaints respecting the offal in the vicinity of tho canneries in tho Stato of
Washington have been received from any source, nor do any regulations regarding
the manuner of its disposition in that region geem to bie cilled for at present.

(14) Waste from sawmills and other substances deloterious to tho salmon should
Dot be allowed to pass into any streams which they froquent.

FUR-SEAL INVESTIGATIONS.

The Tish Comimission steamer Albatross was detailed by the Presi-
dent for duty in connection with the investigation of the fur-seal question
in Bering Sea. The inquiries, which were, by act of Congress, placed
under the direction of the Sceretary of the Treasury, were addressed to
the condition of the seal herds on the Pribilof, Commander, and Kuril
islands, and were conducted by a scientific commission appointed Ly the
President, cousisting of Dr. D. 8. Jordan, in charge; Mr. Leonhard
Stejneger and Mr. T. A. Lucas, of the U. 8. National Museum; Lieut.
Commander Jeff. 7. Moser, U.S. N,, commanding steamer Albatross; Mr.
C.H°, Towusend, naturalist of the Albatross; Col.J oseph Murray, special
agent of the Treasury Department, and Mr. G. A, Clark, secretary. A
similar commission was appointed by the British Government, the mem-
bers being Prof, IY’Arey W. Thompson of University College, Dundee,
Scotland; Mr. James M. Macoun, of the Geological Survey of Canada;
Mr. G. E. 1. Barrett-Hamilton, and Mr. A. Marett, photographer.

As stated in the last report, the Albatross left Seattle on June 24,
1896, having on board all the United States representatives and all the
British representatives except Mr. Barrett-Hamilton. The party was
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landed at the Pribilof Islands on July 8 and spent the ten days follow-
ing in observations on the condition of the rookeries.” On July 18 the
Albatross proceeded westward with Dr., Stejneger for the purpose of
making similar investigations respecting the seal herds on the Com-
mander and Kauril islands; the rookeries of the Commander Islands
being inspected from July 30 to August 9, those of the Kuril Islands
from August 22 to August 26, and the herd on Robben Island from
August 28 to September 2. The Albatross then proceeded to Hakodate,
Japan, to refit and to enable Dr. Stejneger to make further inquiries
regarding the seals of the Asiatic herd. The vessel then sailed for
San Francisco, touching at the ITawaiian Islands.

The commissioners remaining on the Pribilof Islands were engaged
in studying the conditions of seal life, in mapping and photographing
the rookeries, and in making inquiries as.to the methods of the sealing
fleet in the adjacent waters. The last-named work was assigned to
Messrs. Townsend and Lucas, who cruised among the pelagic sealing
vessels on the U. 8. revenue cutter Itush, examining their catch, noting
the sexes of the seals killed, and making dissections intended to throw
light on the feeding and breeding habits of the seals. Other investi-
gations relating to pelagic sealing were made later in the season by
Messrs., Lucas, Macoun, and Barrett-Hamilton. On August 16 Dr.
Jordan and Professor Thompson sailed in the British vessel Satellite
to make a further examination of the rookeries on the Commander
Islands, then returned to the Pribilofs September 1, bringing with them
Mr. Barrett-Hamilton. Mr, Townsend returned to San Francisco on
August 23 for the purpose of collecting statistics relative to pelagic
sealing. '

Messrs. Jordan, Thompson, and Lucas started home from the Pribi-
lofs on September 8, the other commissioners remaining on the islands
until October 22, with the object of ascertaining the effect of pelagic
sealing on the young seals born during the summer.

The result of the season’s investigations of the fur-seal fisheries have
been published in a preliminary report.* A further decrease in the
number of breeding seals on the rookeries of the Pribilof and Comman-
der islands was disclosed, additional evidence on the destructiveness
of pelagic sealing was procured, and the resulting starvation of young
seals was observed at the close of the season by representatives of both
governments,

During the time that the Albatross remained at the Pribilofs Captain
Moser was engaged in making a survey of the different rookeries, with
a view to test the correctness of the maps that had been prepared by
earlier investigators. During the cruise from the Commander Islands
to Japan the Albatross took many soundings in the little-known waters
about the Kuril Islands and in Okhotsk Sea and secured at some of
the more remote localities a number of hitherto unknown fishes.

* Observations on tho fur-seals of the Pribilof Islands, Treasury Document 1913.
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THE LABORATORY AT WASHINGTON.

A large amount of miscellaneous investigation and experimentation
is carried on at the Washington laboratory. In its relation to the fish-
cultural branch of the service the work consists in the examination of
specimens of diseased fishes or fishes infested with parasites forwarded
from the various stations and in microscopic studies of the food of
artificially-hatched fishes. Many specimens of fishes from all par.ts of
the country are sent to the Commission for identification by private
individuals, associations, and institutions. The duty of studying and
labeling natural-history collections and of preparing sets of same for
distribution also falls to the laboratory assistants.

Collections of fishes and other animals made by the vessels and field
parties of the Commission are sent to the laboratory of this division to
be studied, labeled, and distributed. The collections in a given year
are usually larger than can be critically studied and reported on in
‘detail during the same time, During the present year reports on the
following collections have been either completed or well advanced: (1)
A large series of fishes and crustaceans from the basin of the Columbia
River and elsewhere on the Pacific Coast; (2) fishes obtained in the
Klamath Lakes basin in 1894; (3) fishes of Vermont collected in 1894;
(4) large series of salt-water fishes from Indian River, Biscayne Bay,
Key Wost, Tarpon Springs, and other points in Florida; (5) fishes of
the Missouri River basin; (6) very extensive assortment of fishes of
the Great Lakes obtained in 1893, 1894, and 1895; (7) fishes from the
interior of Florida collected in tho winter of 1896-97; (8) miscella-
neous fishes secured at points in Alabama, Mississippi, Louisiana, and
Texas in 1897; (9) fishes from the interior of New York.

In accordance with the custom long prevailing, collections of fishes
and other natural-history specimens were sent to the United States
National Museum. The material cousisted of (1) a collection of marine
invertebrates obtained in the course of oyster investigations in Long
Island Sound‘in 1890 and 1892; (2) a quantity of stomach contents
and ovaries of far-seals secured by the Albatross in Bering Sea during
several recent years; (3) collections of mollusks from the Pacific Ocean
taken by the Albatross during’ the years 1887 to 1896; (4) miscellane-

“ous collections of fresh-water and salt-water mollusks obtained by
various field partics during the years 1888 to 1896; (5) collections of
mollusks obtained by the Fish Hawk in Long Island Sound and on the
coast of South Carolina; (6) collections of reptiles and batrachians,
containing about 500 specimens, obtained in various parts of the United
States by field expeditions ; (7) types of 41 new species of fishes col-
lected by the Albatross in Bering Sea and the North Pacific Ocean in
1889, 1890, and 1891, and by field parties in Upper Klamath Lake,
Oregon, in 1894 and 1896.

The collections of cephalopods, that had been accumulating in the
Commission for a long time and included several thousand specimens
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from the Atlantic and Pacific oceans, were prepared and shipped to
Prof, William E. Hoyle, of Owen’s Oollege, Manchester, England. Pro-
fessor IHoyle is a recognized authority on this group of mollusks, and
kindly agreed to study and report on the Commission’s collections.

Tow-net collections of small crustaceans from lakes in Idaho, Wash-
ington, and Oregon, obtained by assistants of the Commission in the
course of ichthyological explorations, were, by request, transmitted for
study to Prof. 8. A. Forbes, director of the State Laboratory of Natural
History, Urbana, Ill., who had previously given the Commission several
valuable reports on this class of animals.

A lot of sea-weeds collected by the Albatross in Alaska was sent to
Prof. W, A, Setchell, of the department of botany in the University of
California, for examination and report.

A complete working series of American fishes isa great desideratum
in the laboratory, and active measures have been taken to fill out the
reserve collection and arrange it in a manner convenient for ready
reference. While the small size of the laboratory precludes the possi-

. bility of having a large series of specimens on hand, there is ample
room for typical examples of all the fresh-water species and the smaller
salt-water ones.

A special collection of considerable importance has been begun,
consisting of carefully identified immature fishes of various sizes and
ages, more especially those which are propagated by the Commission
or are related to those artificially cultivated.

THE WOODS HOLE LABORATORY.

The laboratory of the Commission at Woods Hole was operated in
the usual manner during this year. The privilege of using the tables,
equipment, and facilities was extended to a number of persons from
various well-known educational institutions, who were given sleeping
accommodations in the residenco building. The laboratory was ready
for occupancy July 1 and remained open till about October 1, Mr,
Alexander Jones, the acting superintendent of the station, being in
general charge.

The investigators who were granted the privileges of the laboratory,
the institutions they represented, and the subjects of their studies were
as follows: Mr. Ulric Dahlgren, Princeton University, nervous system
of flounder; Mr. Alfred A. Doolittle, Princeton University, embryology
of echinoderms and collecting; Mr. Leonard H. Robbins, Princeton
University, anatomy of dogfish; Mr. . C. Waite, Harvard University,
development of green glands in decapoda; Mr. George Lefevre, Johns
Hopkins University, budding of ascidians; Dr. Reid Hunt, Johns Hop-
kins University, stimulation of cardiac nerves of fishes; Prof. C. C.
Nutting, State University of Iowa, description and classification of
hydroids; Dr. William Patten, Dartmouth College, pliylogeny of horse-
shoe crab; Dr, J, H. Gerould, Dartmouth College, nervous system of
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echinoderms; Mr. W, A, Redenbaugh, Dartmouth College, nervous sys-
tem of horsesboe crab; Mr. H. M. Chase, Dartmouth College, anatomy
of elasmobranchs; Mr. Ellis Kerr, Northwestern University, urino-
genital system of amphibia; Mr. H. B. Cragin, Northwestern Univer-
sity, development of olfactory nerve and histogenesis of nasal epithelium
in Amblystoma; Mr. W. H. Dudley, anatomy and development of the
lateral-line sense organs in killifish; Dr. H. V. Neal.

NOTES ON FISHES, FISH-FOOD, AND FISH DISEASES.

Reappearance of tilefish.—The history of the discovery of the tilefish
(Lopholatilus chamewleonticeps) in 1879, followed by its almost complete
extermination from natural causes in 1882, forms oue of the most inter-
esting chapters in connection with the food-fishes of the Atlantic coast.
In 1892 the Grampus, as a result of a special search, succeeded in taking
8 specimens between Marthas Vineyard and the capes of Delaware, the
first that had been met with since the great mortality which befell the
species ten years previously. In 1897 the tilefish was accidentally
taken in such numbers as to suggest a considerable body of fish and to
warrant the hope that the early expectations of its taking a place
among the food products of the country may eventually be realized. The
78-ton schooner Mabel Kenniston, of Gloucester, Mass., was overtaken by
a gale on Georges Bank on February 8, 1897, and was blown 120 miles
to the westward, After the gale was over haddock trawls were set in
65 fathoms of water, and when the lines were hauled 30 tilefish were
canght, weighing from 6 to 15 pounds apiece. Dogfish werc very abun-
dant and troublesome, otherwise the captain thought he would have
taken fully 100 tilefish. They were landed at Gloucester February 16,
and were all eaten locally and pronounced ¢ better than salmon.” The
weather was very thick, and the vessel’s position when fishing could not
be dctinitely determined, but it was 104 miles southwest of No Mau’s
Land, in latitude about 39° 40’ and longitade about 72° 10’,

The bluefin whitefisk in Lake Superior.—Up to a few years ago the
bluefin or blackfin whitefish (Argyrosomus nigripinnis) was known only
from Lake Michigan and some small lakes in Wisconsin and Minnesota.
It has recently, however, come into prominence in Lake Superior, where,
in some sections, it is now extremely abundant. Vague reports of the
occasional capture of a “blackfin” in Lake Superior have reached the
Commission from time to time, but it was not until 1897 that specimens
of this species came into the possession of the office; these were three
in number, and were sent by Mr. S. P. Wires, the superintendent of the
Government hatching station at Duluth, Minn.

The coming into prominence of the bluefin in Lake Superior is analo-
gous to that of the longjaw (Argyrosomus prognathus) in Lake Ontario.
Both were brought to the notice of the fishermen after a very marked
decrease in abundance of the common whitefish (Coregonus clupeiformis),
whose place they seem, to a considerable extent, to have occupied.
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The following interesting notes on the bluefin in this lake have been
communicated by Mr. W, D, Tomlin, secretary of the Duluth Fisheries
Asgsociation:

The coming of the bluefin into Lake Superior waters contiguous to ths port of
Duluthhas been apparently recent. Twelve years ago (1885), when the fishermen here
first combined to protect themselves, the bluefin or blackfin was very little known.
The fishermen covered hundreds of miles with their fishing operations, leaving their
homes very early in the spring and staging until the ice formed on the nets. Many
of the present fishermen usoed to go out about 50 miles and get some fine catches of
whitefish in their nets; and as soon as the fall fishing had ended the lake herring—
always known as a prolific fish and easily found—was an object for consideration
for some weeks until the winter set in. Occasionally one or two bluefins would be
taken in a lift of nets, ‘They had no sale, werc not recognized as a herring, and
could not bo passed as a whitefish ; so the fishermen used to take them from the nets
and clean them at once and let the cook supply them 28 a pan fish. When thus
taken fresh from the icy water and cooked as described they were fine eating, but if
left over nutil the next day they were strong and insipid. When the whitefish
begau to go farther out into the lake the fishermen followed them, and very few
bluefins were taken or even thought of.

As recently as 1894 or 1895 some fishermen, who have homes about 20 miles ont
from Duluth, on the Minnesota shore, began to set nets cntirely for lake trout,
because it did not pay them to run 150 miles for whitefish. Tben in the fishing
once in awhile the larger blnefins would be caught in the trout nets, and sinco that
timo the increase has Dbeen enormous, and during the past few years they bave
attained remarkable abnndance. During last summer they wero a positive drug on
the market, and it was almost impossible to sell them, except to those ignorant of the
true whitefish. As soon as the lake opens they can be canglit by the ton. Booth &
Co. state they will not agree to tako any of them from the fishermen. They had
nearly 20 tons of them in the refrigerator during last summer and could not dispose
of them.

At the first appearance of the Dhluefins they frequented the grounds on which
herring had always been caught, but later the schools bave extonded outward until
they are canght on grounds formerly thoe feeding-grounds of the whitefish. The fish-
ermen aro now liable to find thewn anywhere within 30 miles of Duluth, principally
along the Wisconsin shore. As a result of their migration from Lake Michigan they
secem to have increased in weight. Some will be found at the 2-pound mark; and, us
a result of the rich food supplies that can be obtained at this end of Lake Superior,
it will be o matter of no surprise if these fish follow the course of the whitefish and
the lauke tront and take on bulk and weight. It is stated that Wisconsin will not
place any restriction on the fishing for these fish, ynd Minnesota will possibly follow
the same course.

It was at one time surmised that the blnefin or blackfin was a species of whitefish
that had been introduced with the multitude of fry that bad been turned into the
lake by the Fish Commission. Considerable inquiry was made by the fishermen con-
corning tho coming of these fish, and the runor goined currency that bluefin eggs
had been sent up with other oggs and had been hatched ont and planted; but Mr.
I". N. Clark, superintendent of the Michigan stations of the U. S. Fish Commission,
assured me that no bluefine had been planted by the Commission in Lake Superior.

Food of artificially hatched fish.—In order to determine the natural
food resources for young black bass of the fish ponds on the river front
in Washington in which the propagation of bass has been carried on for
s number of years, microscopic examinations of the water and of the
stomach contents of recently hatched fry were made in May, 1897. The
water was found to be extremely rich in entomostraca, rotifers, and other
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animals suitable for bass food, and also in small vegetable and animal
organisms on which the fish food subsists. The more abundant forms
included species of Cyclops, Daphnia, Alona, Scapholeberis, Amaba,
Hydra, Bothrimonus, several genera of infusoria, nematodes, Volvo,
Spirogyra, Micrasterias, Euglena, and some other alge. The stomach
contents of the young bass from the same ponds showed that cladocera
were being principally consumed. One small-mouth bass 4 days old
contained 10 specimens of Cyclops, Daphnia, and other cladocera; one 2
days old had 8 specimens of the same animalg; three large-mouth bass
a few days old had been subsisting on Daphnia.

The possible use of 'ﬁnely powdered cereals as food for young white-
fish has from time to time been suggested. At Put-in Bay, Ohio, station
in 1897 Superintendent Stranahan fed wheat shorts to about 2,000,000
whitefish fry contained in tanks, They at first appeared to thrive, but
by May 7 had all died, and specimens were forwarded to Washington
for examination. In nearly every case the alimentary tract was well
filled with granules of wheat starch, and it was apparent that the fry
readily took the food. The nutritive value to fish, however, of such a
Subs?zmce is doubtful, and an examination of the condition of the gran-
ulfbs In the hind gut, as' compared with those in the anterior part of the
alimentary canal, showed no evidence that they had undergone diges-
tion to the slightest degree. The assimilative powers of the very short
intestinal canal of the whitefish fry are not sufficiently active to utilize
raw vegetable material of this nature. It is possible, however, that by
cooking the shorts and diluting them with other food they may prove
~ of service in rearing young whitefish.

Study of rainbow trout and steelhead trout in aguaria.—In the month
of 'A.px.‘il, 1897, the aquaria at Washington contained a large number of
artificially hatched rainbow trout (Salmo irideus) and steelhead trout
(Sa.lm(.) gairdneri). The fish were 4 inches in length and 12 months old,
the rainbow trout having been hatched from eggs of domesticated fish
at the Wytheville (Va,) station, and the steelheads from eggs of wild
fish obtained at Fort Gaston {(Cal.) station. Qomparing the fish as
they appeared in the aquaria, the rainbow trout were relatively shorter
and deeper, darker in coloration, with more numerous spots, especially
on the caudal fin; the under parts were darker, the middle of the side
more rosy; the pectoral, ventral, and anal fins were darker, the white
edges being made prominent by contrast. The rainbow trout have the
8pots on the back larger and more numerous. In the steelhead the
8pots on the top of head are very much smaller and more numerous,
Cqmpamtive measurements showed no differences except that the
rainbow is somewhat deeper than the steelhead (depth 4} in rainbow,
43 in steelhead). The scales in the lateral line are rather larger in the
rainbow and the origins of the dorsal and anal fins are more anterior.

Fish Dparasites and diseases.—About May 15, 1897, a very destructive
disease appeared among fresh-water fishes in the aquaria at Washing-
ton. The onset of the attack was very rapid, and in a short time spread
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to a large number of fishes, young quinnat salmon and young Swiss
lake trout being the species chiefly affected. The disease in its appear-
ances and symptoms differed from any previously manifesting itseif in
the local aquaria, and on examination was found to be due to a proto-
zoan parasite (Ichthyophthirius multifiliis Fouquet). This is the same
animal that produced great mortality among fishes in the Fish Commis-
sion aquaria at the World’s Columbian Exposition m 1893, and was
there studied by Dr. Stiles, of the Department of Agriculture, whose
report on the subject is printed in the Bulletin of the Commission for
that year. It is noteworthy that at Chicago the disease first appeared
in a lot of catfish (Ameiurus albidus) (rom the Potomac River.

The parasite thickly covers the entire surface of the body and also
enters the mouth and gill-cavities and the intestines. The skin becomes
coated with a thick mucus, the gills are matted together with slime,
and the gill-coverings bulge. Theinfested fish abstain from eating and
remain at or near the surface of the water., The respiratory movements
are rapid and gasping. Death is gradual and seems due to a combina-
tion of starvation aud asphyxiation.

Trom 60 to 70 per cent of the salmon and nearly all of the trout
succumbed to the disease, which was arrested in the course of a month
by thoroughly cleaning the aquaria and flling them with a strong salt
solution. About the first of May some of the young salmon were
gent from Washington to the aquaria at the Nashville Bxposition. In
a fow weeks the disease appeared on them, but they were killed before
the trouble had spread to other fishes, Brook trout in the same aqua-
rium were not attacked.

In the spring of 1897 a diving beetle (Laccoplilus maculosus) appeared
in numbers in the fish ponds in Washington and proved destructive to
young bass. Dr. H, . Moore made some observations on its habits
and ravages, and found it to be a very dangerous enemy of young fish,
which it attacks savagely. Beetles in the larval stage were also dis-
covered in the bass ponds. Suggestions were made as to expedients
for preventing subsequent iuroads on the young bass.



REPORT OF THE DIVISION OF STATISTICS AND METHODS OF
THE FISHERIES.

By Huci M. SMrcir.

This division was under the direction of the writer until April 7, 1897,
when Mr, Charles H. Townsend, formerly naturalist on the steamer
Albatross, was appointed in charge.

The principal work of the division comprised a canvass of the shad
and alewife fisherics of the entire Atlantic coast, a reconnaissance of
the fishing industry of the Pacific States, inquiries relative to the fish-
eries of the coastal waters of Florida, and a study of the salmon fishery
of Penobscot Bay and River. Besides the general investigation of the
fisheries of the Pacific States, some special inquiries were made rela-
tive to the sardine industry, the abundance of the introduced shad and
striped bass, and the transplanted eastern lobster,

SHAD AND ALEWIFE FISHERIES.

The extensive canvass of the important fisheries for shad and alewives,
begun in May, 1896, and noticed in the last report of the division, was
completed during the present year, and the Commission was put in
possession of very complete and instructive matter regarding the condi-
tion of the industry in each stream. In view of the magnitude of the
fish-cultural operations with the shad, the inquiries had a special value,
because of the opportunity afforded for making comparisons with pre-
vious years. The canvass was, in some respects, the most thorough
examination of the shad fishery ever undertaken. Itincluded statistics
of persons employed, apparatus and boats used, and products taken
In each stream or water, the extent of the fishing with each kind of
appliance, the number, weight, and value of the shad of cach sex, and
other special data.

The canvass disclosed the fact that in 1896 the number of persons
éngaged in the shad and alewife fisheries was nearly 27,000, including
only those who used apparatus set especially for these fish or in which
they constituted an important part of the catch, Fully 3,500 other
persons took more or less shad and alewives incidentally in gill nets,
Dound nets, and seines operated primarily for other fish. Of the 24,800
versons who may be classed as fishermen, as distinguished from those
who simply transported the catch or handled it on shore, over 6,100
persons were employed in North Carolina, more than 4,400 in Maryland,
nearly 4,000 in Virginia, about 2,900 in New Jersey, 1,650 in South

Caroling, 1,200 in New York, and 1,100 in Pennsylvania.
: . CXXYV
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The following table shows the number of persons employed in each
State: ,

Table showing by Statcs the number of persons employed in the shad and alewzfc JSisheries
of the United States in 1896.

Irisher- | Trans- | Shores-

Statos ! mwen. portors. nien. Total.

Connectictt. . eeeieeeeiiiiieiiaiiiiiiiiii it i, 278 l 278
DOlaWAr® eviiei it i et i i et .. 904
B 10 T M 523
[ 1 888
MAINO vooreeieaeiiiiiieiii i iieiira e 445
B TS 3 . R .. 4, 820
MasBachusets ... .0vmmemneensaeenssoanennnnos .. 342 | 388
Now Hampshiro . ..eeeceeiaiiiiiiiivnaiiannnas - 10 ; 10
New Jersoy ... 2,037 | 3,010
New York ... 1,180 | 1,106
North Caroliy 6,112 | 7,162
Pennpsylvania.. 1,115 3,133
Rhodo Island 06 |. 84
South Carolin 1,048 .. 1, 646
Virginia 3,972 l 4,087
T S O 24,706 | 107} 1,581 26,576

The investment in vessels, boats, apparatus, and shore property used
in these fisheries is very large, amounting, in 1896, to about $2,172,000.
This represented 56 vessels used in transporting the catch or in setting
the nets, 12,400 boats, over 4,000 pound nets and similar nets, nearly
950 seines (with a combined length of 133 miles), 84,000 gill nets (aggre-
gate leugth 1,970 miles), 800 fyke nets, aud miscellancous property.

In North Carolina $623,000 was invested in these fisheries, the lead-
ing item of apparatus being 1,705 pound nets. Virginia is credited
with $442,000 devoted to this industry and with over 1,200 pound nets.
In both New Jersey and Maryland more than $300,000 is invested.

The details of the fishery property in each State are shown in the
following table:

Table showing by States the vessels, boals, apparatus, and property employed in the shad
and alewife fisherics of the United Stales in 1896,

! Pound uets, trap

. |
l Vessels transporting. | Boats. | nots, and woirs,
States. | o | - : -—
No. ' Tonnage.! ! Value. vatee of o o0y |y, ' No. | Value
| I - outfit. | ; I i
} I i i
Copnoctiont .o onv.eeeneiloe o, L. D | 152 $3113 3l #1400
Deolaware .. i £600 442 ¢ | 18, 805 9. 536
Florida ... N . 251 0,384 |........ [eeeenens..
Georgia.... L 485 \ 7,023 G | 208
Majve ....... . 8 ! 370 | 8, 527 178 25, 255
Maryland...... . . 200 | 2,220 | 108,632 893 | 60,266
Massachusetts. P N PN | 88 | 2,074 1 150
New lHampshire.. P Y P 12 ! 155 12 480
New Jorgey.... 6 | 208.38 | 23,000 1,685 | 1,485 § 127,582 |........feceee..-..
New York..... eeenenen TS TTT ORI O ST o f 18 3, 800
North Cavolina . 41 138.50 1,706 | 138,538
Peunsylvanis.. BN PP Jeviiea e e8! 21340 ..o T
Rhode Island . - . 21 1,010
South Carolina . P P N
Virginig.o.oooooeeenn.... l 27 | 339.85 | l 14,167 038 | 2,049 70 588 [ 1,208 | 227,820
Total ......... el B8, 00341 58,002 | 3,031 a 12,422 ‘I 530,540 | 4,074 | 466,502
| } I ;

* This vessel flahed for shad, using u purse seino,



REPORT OF COMMISSIONER OF FISH AND FISHERIES.

CXXVII

Table showing by Stales the vessels, boats, apparatus, a]nd properly o(nplo_ucd in the shad
and alewife fisheries of the United States in 1896—Continued.

! Seines. Gill nets. Fyke nots.
Statos. T
v Length | Longth . ! No. | Value.
/ No. (fe(ﬁ.). " Value. | No. ! (foet). Value ;
Conunecticut ... ... ... 47 18,131 $3,718 80 G0, 704
Delawaro...... ... 1770 "' 102 | 52853 4,501 457 71, 237
Tlorida .. ~] 24| 21450 2,176 201 277, 200
Georgia...... I LT LT 428 132, 845
Maino ... _ /011 7 2, 562 627 228 56, 208
llm‘ylnud et 05 104, 367 26,422 7,453 1,811,119
Massachusetta. . ... .. . 45 17,739 3,075 10 ¢ 2, 250
Now Hampsh 2 360 50 |iieiiint ieiinenaes s
Now Jersoy . 145 | 90,012 [ 17,838 | 3,658 | 1,845,368 | 111,433 | 270 3,214
New York. ... 67 | 35 450 7,220 | 1,870 670,049 | 4,727 64 056
North Carolina 232 [ 232,40 56,071 | 58,234 | 8,417,263 80,002 [.....ccfecanrennnn
Pennsylvania. . 06 57,015 12,285 1790 217,770 , 068
Rhodo Island. . 16 9, 600 o3 L O ceccsaaen
Soutl) Carolina .......... 22 4, 905 931 399 283, 011 18, 836
Virginia .oveeenii...... ! 44 75,183 19,230 | 10,024 | 1,253,575 40,131
Total .............. ) 704, 276 I 155, 883 | 84, 139 . 10,309,689 ;: 400, 116
' ' i .
Dip and other i g f !. .
. * “minor nots, |  Spears. Whoels. | Valuo of irygtal value
Statcs. (I e . of invost-
~| =--- - NCCEBNOTF| ~ pione”
No. Value. © No. ' Value.| No. | Value. |propurty.|
Connecticut ............. P R AP ARSI IOUTOT! AU $1,575 314,001
Delaware ...ooooono oo, i 10 $40 13,467 52,715
(l;lurilln ...................................... 4,349 33, 45;
COTiA. .o o 113 0 2,817 23, 38
Muin,:) ................... 04 332 11,254 51, 253
Maryland........ .. .00 128 025 54,140 425, 200
Mussachusetts. .......... : 2,958 1Y, 470
ow Hampshire. ..o oiaioon]oveennn .. 355 1,040
Now Jerser.. o -] 00,228 374, 890
New York ..o i ool il e e L g, 325 1,868
North Carolina 227,252 622, 907
Ponuwsylvanin............] st 188 30| 23 ... .l 0. 38, 151 82,252
Rhodoe Island.... 1.170 4, 620
South Caroling .......... 2,645 . 40, 355
Virginis eoeveeienicnenn.. | P 62, 253 i 441,859
Total .............. [ 2,245 6,467 | 50 | 43 | 155 3,303 | 527,248 | 2,171,554
—_— i i
* Includos fall traps.

The shad cateh of the Atlantic coast in 1896 in apparatus sct pri-
marily for this fish was 12,940,000 fish, weighing 50,000,000 pouuds and
valued at $1,637,000. The yield of alewives was 140,850,000 fish, weigh-
ing 58,703,000 pounds and worth $435,000. The additional output of
these fish in apparatus set primarily for other fish was 207,000 shad,
with a weight of 775,000 pounds and a value of $19,000, and 7,008,000
alewives, weighing 3,363,000 pounds and worth $24,600; included in
these figures is the incidental cateh of shad on the Pacific coast.

The table which follows gives the results of these fisheries in each

State,

Now Jersey is seen to take precedence in the number and the

weight of shad, being credited with about 3,298,000 fish, weighing
13,746,000 pounds. Virginia ranks second, with 3,197,000 fish, with a
weight of 11,146,000 pounds. In North Carolina, with a catch pf
2,097,000 shad, weighing 8,843,000 pounds, the value is greater than in
any other State, namely, $417,000, Maryland is the foremost State in
the yield of alewives; over 44,000,000 were taken, weighing 17,641,000
pounds and valued at nearly $126,000. In North Carolina about
35,890,000 alewives were caught and in Virginia more than 30,000,000,
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Table showing the shad and alewife catch of the United States in 1896 by apparatus fished
primarily for these fish.

Shad. Alewives.
Statos. oe— 1
Number. : Pounds. l Valune. Number. | ]’onmls | \'aluu
—— —————— e —— | = e - I

Connecticut coo.oooiiiiiiinn 67,746 ; 261,810 $13, 486 2,257,798 | 812,119 $10, 498
Delawaro.cocoeiieeenennnnn. 467, 744 1, 900, 804 60, 160 2, 057, 390 | 822, 956 7,756
Tloridd e vvvnniineiiinian, 460, 214 1, 208, 605 02, 589 40, 000 16, 000 400
GeOTZIR. ceeeeeniiiiiannns 143,074 536, 627 49,280 .oiinnninniiiiiineee il
Maine coveienennean.. .. 348, 757 1,334, 443 29, 5563 4, 670, 081 2, 508, 627 [ 19, 664
Maryland...oooooonen 1,542,860 | 5,540,224 160, 464 44,103, 300 | 17,641,822 | 12:), 870
’\(nssm,lmsotts ........ .. 3,355 13,420 934 7, 370, 680 | 3,970,274 35, 050
New Hampshire...... T O P 479. 500 209, T34 2,795
New Jersoy ....ococae . 3,297,503 | 13,746, 208 333, 188 5,610, 980 | 2, 859, 200 14, 157
New York........ . 537,843 | 2,181,724 73, 506 2,317,070 | 026,828 | 131,225
North Carolina . 2,000,804 | 8,842,708 417, 243 35,880, 708 | 14,355,920 - 115,945
Pennsylvarvia. 621,239 | 2,501,143 70, 445 1,572, 000 638, 500 4,372
Rhode Island - 9, 258 36, 534 2, 408 4, JG«} 120, 1, 745, 648 24,333
south Carolina 146, 627 671, 513 33, 430 30, 500 12, 200 463
Virginia .o 8,106, 672 | 11, 145, 870 306, 339 30, 08.), 617 | 12,034, 247 I G2, 453

Total ..ooieinnniannn.. 12, 940, 395 | 50,001,613 | 1,637,130 | 140,849,359 } 58, 703, 574 | | 434, 981

The incidental cateh of shad and alewives is shown by States in the
following table, This represents the yield of nearly 800 pound nets,
several thousand gill and trammel nets, and about 60 seines, whose
individual take was too smnall to warrant their inclusion in the special
stdtlstlcs.

Shad. Alewivoes.
State. - — -
Number.| PTounds. | Value. Number. Tounda, Value.
|
California .l 61,861 247, 445 ‘ $4,397 |....
Counecticut 2, 542 l 9. 480 506 189, 069
Muins .. 18, 169 70, 486 1,235 789, 789 5,072
Marylan 347 . 1,275 | 40 25, 993 180
Massachusetts 30,460 ! 100,712 ° 2,300 1, 380 2156 10,074
New llampshire 100 | 300 | 1 23, 937 250
Now JOorsey ...-.-.. 40,887 | 163, 528 G, 868 368, 775 1,408
New YorK...,eovvuunnn- 5,271 18, 822 1,237 84, 588 1,378
QOregon and Washington [ 8L31n | 125, 246 1,252 |t ee et eeaceaeraia e aenaae
Rhode Island ........... . 3,374 ! 12,912 925 828, 280 331,312 3, 551
Virginia cocveeenniianiieniianiann 6, 831 | 24, 649 I 716 408, 400 163, 360 571
Totat] v ouerenrareanoocasss I 207,153 l 774,755 a8 19, 581 ( 7,008,300 | 3,363,048 24,617

The c\teut of the shad and alewue ﬁshmg in 1896 is shown by nvers,
bays, etc., in the appended tabulation. The large number of streams
into which these fishes regularly run make them the leading river fishes
of the Atlantic States, considered collectively, and also the principal
river fishes in each State with only two or three exceptions.

The Delaware is shown by the table to have been the most important
shad stream in 1896, Over 2,800,000 fish were taken, having a value to
the fishermen of $306,000. More than 1,000,000 additional shad were
caught in Delaware Bay, this hydrographic area being credited with a
catch of over 4,217,000 shad, valued at $425,000. The second shad
stream in 1896 was the Potomac, in which 684,000 fish wcre obtaived.
Next in order are the Hudson, with 589,000; the York, with 547,000; the
James, with 496,000, and the Rappahannock, with 418,000. In Chesa-
peake Bay and its numerous tributaries, which constitute the most impor-
tant shad.-fishing ground in the United States, about 4,870,000 shad were
taken; these were valued at 8491,000, The extensive fisheries in the
basin of Albemarle Sound yielded 1,130,000 fish, worth $203,000,
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More than half the alewives taken in the United States in 1896 were
caught in the Chesapeake basin, in which the run of these fish was
More than a third of the yield of Chesapeake
Bay and its tributaries was taken in the Potomac River, which is now

phenomenally large.

the prineipal alewife stream.

In 1896 the fish were so abundant that at

times there was no sale for them, and the average price for the season
was less than $1.20 per 1,000. The catch of 24,438,000 alewives credited
to the Potomac was nearly equaled on the shores of Chesapeake Bay,
where 24,112,000 were taken. The Albemarle region of North Carolina
is the next important ground for alewives; 30,675,000 were secured
there, of which 13,560,000 were obtained in the Chowan River. ‘Other
prominent alewife streams are the Damariscotta (2,472,000 fish), Con-

necticut (2,216,000 fish), Hudson (2,192,000 fish

), Delaware (4,420,000

fish), Susquebanna (10,864,000 fish), and Roanoke (4,177,000 fish).

Statement by waters of the

Watera.

Shad.

-

shad and alewife catch of the United States in 1896.

Alowives.

State.

Number.

Pounds. | Value.

Pemaquid River. .
Damariscotta River.
Kennebec River...
Casco Bay........
Shores of Maine. .
PisoataquaRiver.
Nowmarket River. .
Exeter River
Merrimack River
Capo Cod Bay..
Taunton River.
Ponds,smallrivers,
Shores of Massachusetts
Warren River.........
Ponds and small rivers
Shores of Rhode Island
Conuecticut River. ...
Housatonio River..
Shores of Conuecticut
Shores of Long Island. .
Hudson River............. ..
New York, Sandy Hook, and
Raritan bays.

Shores of New Jorasey
Delaware River

Delaware Bay
Indian River

Chesappako Bay and tribu-
taries:
Bay shores.................
Susquehanna River ..
Northgaat. River....

%,

hester River
Choptank Riv

taries.
Nunticoke River
Wicomico River. .
Pocomoke Rivor .
Patuxent Rivor ..
Potomuo River
Rappahannock
York River and tributarios.
James Kiver and tributaries
Saseafr Trunsqunking.

River.......

a8,
and Blackwater rivers.

Number.| Pounds. |Value.

94, 202| 2, 933|

11,100 6,243, 303
160,500  90,280; 470
91,700| 51,581 570
617,608 308, 844! 3,028
73,800 41,612 417
686,000 385,804 3,014
206,000| 115, 875 1,100
2,472,100 1,300,612, 9,811
200, 122| 1,160, 488 28,257, 494,781 277,726, 2,739
64,600 220,020 3,592 1,301,250 701,287 3,771
12,0000 24,000 012, 33,000, 18,662 323
100 300" 16 47,0000 23,037 250
46,350! 28,088 270
433,150i 243,046 2,526
.................. 945,000, 472,500 4,200
. 732 1,440, 1,732,072 884, 265 5. 479
13,420 934, 1,897,478 1,067,324 9,478
cdo o T 4,528, 2111 2, 480, 460, 21,372
----- l 13,080 851 942,265 501, 960] 4,505
.| Ruoa 36,534| 2,408, 403,200 161,280 682
. 11 S USRI IURTOOLR IS i 3,000,920, 1,584, 368, 23, 841
\ 12,912 025 823,280 331,312 8,551
\ 190,034 0,508 2,216,243 795, 407| 10, 350

0,878 37,3001 2,471° 4,200 1, 68
8,720 82,800, 2,103, 500,080 204,011 1,653
8,786  N1,680° 2 241 336,540 134,616) 2, 840
N.Y.andN.J..| 588898 2,356,066 83,237 2, 102,000 876, 800 9,763
..... 0 .veeee..| 216,425 861,653 30,041 930,800 465,400 1,374
NowdJersey....| 16,240 64,037 3,618l 3,482, 140 1,055 234| 8,873
N.Jl., Pa., and 2, 833, 101(11, 752, 359|3os, 536| 4, 420,700| 1,812, 080| 11, 044

Del.

N.J.and Del ..11,183, 761 5,075,801.110, 870 221,400 88,596 1,589
DolaWare ceeecaleceneenni]eaennannn. | ....... 650,700, 220,280, 3,823
| Md.and Va....11,742,455| 6,261,067 177, 742 24, 112, 084 0, 644, 835| 61,709
< Md.and Pa ....: 140,087 565,037 20,153 10, 884, 000| 4, 345, 600| 48, 983
. Maryland.. 47,205 176,215 5,138 587,400 234,960 928
o 14,164 52,250° 1,570 2,327,000 930,800 3,834
..do. 48,703 105,387 7,448! 1,210,100 487,604 4,625
do.........! 338,420 1,115,020 85,810 1,908,560, 797, 424 5,508
| a
216,324 723,026 20,669, 1,527,000 610,800 4,339
68,015 227,503 8,480 173,300/ 60,32 628
20,752 95,482 4,304 82,730 13,0920 223
62,354| 199,200, b, 867 1,474,330, 589,732 4,008
0684, 063| 2, 476, 730! 63, 608 24, 437, 85| 9, 775, 154 39, 003
417, 789| 1,442, 505! 35, 371! 2,798, 8261 1,119,530, 6,411
546,548 1,888,354 50,361 632,798, 253,119 3,111
405, 762| 1,657, 203, 51,247] 528,230 211,202 2. 539
28, 144 2, 321,ooo| 028, 640 4,124

-+

w09, 785,17, 170, 741 400, 71075, 029, 803 30, 011, Y62 100, 004
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Statement by waters of the shad and alewife catch of the United States in 1896—Cont’d.

Shad. Alewives.
‘Watersa. State.
Number. | Pounds. l Value. | Number. | Poundas. | Value,
Albemarle Sound and
tributaries:
Sound shores.......... North Carolina 735,182 3, 050, 809' $140,159| 11, 447, 204! 4, 578, 882 334, 671
Pasquotank River..... d s 0, 015! 1, 599, 820, 000; 331,600 4,167
Perquimans River....|. 32,822 135, 684) 6 299 862, 500] 265, 000| 2,126
Chowan River.........|. 183, 545 762, 875 34, 422| 13, 559, 600. 5, 423, 840| 36,715
Roauoke River........ 169,409 678, 553| 20,489( 4,177,000, 1,070,800| 10,962
I
b K01 11 R s 1, 129, 7‘7.5| 4, 663, 930| 202, 968( 30, 675, 30412, 270,122, 97,041
Croatan Sound .......... 162,460. 680, [ 31,731] 1,471,500f 588,600, 6,565
Roanoke Sound......... 7. 081 30,878 1,470 18, , 760 &1
Pamlico Sound .......... . 448, 080, 1,033, 142, 109,727, 1,137,334 464,934 4,112
Pamlicoiltiver and trib- 67,082 289,421 13,316 501,204] 200,482 2,374
utaries.
Neu:e iRi\'ex‘ and tribu- 207,052| 905,217 39,087 2,085,056 834,022 6,172
aries
Cape ¥ear River and 75,315] 339,505 18,964
tributaries. -
Wipyah Bay and Wac- 80,089 371,167 18,454
camaw River.
Pee Dee River and trib- |..... do ..eunannn 11,071 49, 363 2, 065
utaries.
Black River.............]. . 5, 825 24,632! 1, 439
Santee River............ .. 7, 309 32, 380, 1,547|.
Edisto River............[. .. 28, 273 130, 933 5, 843
Ashepoo River..........[. .. G, 880 30, 335 1,381
Combahee River.........[. .. 3, 090 13,762 622
Cooper River and Sam- |.....do ......... 1,116 6, 095, 299
pit Creek.
Savannah River......... South Carolina 54,408 214,008] 10,236].......00i]iiianienni]iieieees
and Georgia.
Ogreechee River......... Georgm ........ 55,425 210,725 10,514]....c.iiiiifiiiiiiiaii]irnnsnae
Altamaha River and |.ce..do.oueanns 29,377 95,624] 10,098].c.ceiiici]ecinacacs|iianaan.
tributaries.
Satilla River ....ccceeeo.fiooiido caennen.. 1, 500 5, 050 b7 11] DS PR [
St. Marys River......... Gcorg‘ln and 10,103 37,217 DO £ | P R P
Florida.
St.Johns River. ........ Flon(ln ........ 456, 281| 1,284, 558| 61,924 40, 000 16, 000| 400
Columbia River~*........ ‘F and 31,311 125, 246, 1,252 cevnveiacifecanmencni]inannnns
ashington.
Sacramento River*...... California ..... 1, 617 6, 468 b3 V. [ PR [
San Pabloand San Fran- |..... (37 S 61,894 207, 577 LI T DN I
cisco bays.*
Mouterey Bay* .oeeeecifienen do......... 8, 850 33, 400 093| .............................
Total..caeeemreecfeareoncancenaance 13, 147, 548150, 866, 308|1. 656, 711 147, 857, 659 62, 066, 622| 459, 588

* Figures are for 1805.

SALMON FISHERY OF PENOBSCOT BAY AND RIVER.

During August and September, 1896, the writer made a personal
examination of the condition of the salmon fishery in Penobscot Bay

and River.

The Penobscot is now the only stream on the Atlantic

coast of the United States having an important run of salmon, and it
has been the scene of extensive artificial propagation of that species.
Most of the salmon fishermen were interviewed for the purpose of
securing an account of their fishing in 1895 and 1896 and an expres-
sion of their opinion as to the condition of the fishery and the results
of fish-cultural work.

The outcome of the fishery was 4,395 salmon in 1895 and 6,403 salmon
in 1896, valued at 11,356 and $12,716, respectively. As has been the
case for many years, practically the entire catch is taken with weirs of

various types.

Of the 193 weirs set in 1895 and 184 in the next year,
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162 were operated in both years. Of these, 90 per cent took more
salmon in 1896, The persous engaged numbered 133 each year, and
the value of the investment in boats, apparatus, etc., was upward of
$16,000 each season.

Notwithstanding the greatly increased cateh in 1896, that season
was behind a number of earlier years for which statistics are a,v.aula,ble.
Thus, in 1880 about 10,000 salmon were taken in this region, and in 1887,
1888, and 1889 the catch was still larger. From 1892 to 1895 the output
declined about 30 per cent, and the general tendency of late has been
toward a decrease, 1896 affording a pleasing contrast.

The salmon fishermen are almost unanimous in the belief that the
maintenance of the supply is dependent on artificial propagation.
They think the opportunities for natural reproduction are so limited
that ouly a few years would elapse before the supply would become
exhausted without the plantin g of artificially hatched fry. All the eggs
collected by the Commission are from fish caught for market, which
eggs would otherwise be lost. There was in May and June, 1896, a
noteworthy run of small salmon that had then entered the stream for
the first time; a corresponding scarcity of large fish was observed. The
fishermen refer to these small salmon as the hatchery school.

The interesting experiment is being tried of introducing the quinnat
salmon and steelhead trout of the Pacific coast into the Penobscot and
other Maine waters. Should it prove successful, two very valuable
fishes will be added to the fishing resources of the region.

COASTAL FISHERIES OF FLORIDA.

In October and November, 1896, an investigation of the coastal fish-
eries of Florida was ~onducted by the writer and Mr. John N. Cobb,
field agent, in conjunction with other Fish Commission representatives
who were studying the natural-history features of the Florida fisheries.
All the fishing communities on the west coast of the State were visited,
and a number of places on the east coast. Most of the latter section,
however, had recently been canvassed by agents of the division. The
information thus obtained was incorporated in a report submitted to
the Senate by the Commissioner on J anuary 28, 1897,

Fishing is one of the principal industries of Florida, and the business
i8 doubtless destined to undergo much further increase in certaiu lines.
The approximate extent of the coastal fisheries at the present time is as
follows: Persons employed, 6,100; capital invested, $1,300,000; value
of catch, $1,200,000. :

In this investigation special attention was given to the sponge,
oyster, green turtle, and red snapper fisheries, as well as the Key West
line fishing and the very oxtensive mullet fishing on the west coast.
Florida is the only State having a sponge fishery, and surpasses all
others in the yield of mullet, red snappers, green turtles, kingfish, pom-
pano, and many other products,
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The leading fishery is for sponges. It is prosecuted from Key West,
Tarpon Springs, Cedar Keys, and Apalachicola, being most extensive at
the first-named place. In 1895 the catch amounted to 306,120 pounds,
valued at $386,871, of which 231,272 pounds, valued at $363,107, were
sheepswool sponges.

The next fishery in importance is for mullets, which are caught in
enormous quantities along the eutire coast of the State, but are most
numerous in Indian River and the southern part of the west coast.
The yield of fresh and salted mullet and mullet roe in 1895 was about
20,734,000 pounds, having a value of £311,000.

The red-snapper fishery, centered chiefly at Pensacola, produced
4,899,000 pounds of snappers and a large quantity of groupers inci-
dentally taken. The value of the snappers was $155,000. The yield
and value of other ilnportant products in 1895 were as follows: Green
turtles, 520,000 pounds, $:8,500; oysters, 270,000 bushels, $61,723;
squeteague, 1,380,000 pounds, $30,700; redfish or channel bass, 722,000
pounds, $13,900; grunts, 678,000 pounds, $16,850; pompano, 615,000
pounds, $41,000; sheepshead, 1,180,000 pounds, $19,300; Spanish mack-
erel, 520,000 pounds, $24,000.

FISHERIES OF GLOUCESTER AND BOSTON.

The reports of the local agents of the Commission at Gloucester and
Boston, Mass., show that during the calendar year 1896 the fisheries
centering at those places were somewhat less extensive than in the
previous year. The quantities of fish which were brought in by the
American fishing vessels aggregated 130,673,766 pounds, having a value
as landed from the vessels of $3,28G,898. The number of separate fares
was 6,407,

Comparing these figures with those for 1895, it appears that there was
a decrease of 19,765,774 pounds and $264,794, with 1,084 fewer fares,
The falling off in receipts was shared by both ports.

The vessel fisheries centering at Gloucester yiclded 21,924,701 pounds
of fresh fish and 45,672,713 pounds of salt fish, a total of 67,507,414
pounds, having a value of 82,001,904, The aggregate receipts were
9,034,063 pounds less than in 1895, the decrease in value being $203,715.
The number of fares of fish brought into Gloucester was 2,220, of which
1,616 were from grounds off the New England coast, and 604 fromn the
eastern banks, Gulf of $t. Lawrence, Greenland, and leeland. The
former grounds yielded 33,604,727 pounds of fish, having a value of
$892,990, and the latter 33,992,687 pounds, worth $1,108,914.

In the preceding year there were just 1,000 more fares, mostly from
the banks lying off the coast of New England, which grounds yielded
38,531,754 pounds of fish, valued at $894,008, while from the ecastorn
grounds 38,099,723 pounds of fish were brought, having a market value
of $1,311,551.

In the following table the receipts of the different fishes from each
ground are given.
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i i y . ester, Mass., in 1896
-y by fishing-grounds of certain fishery products landed at Gloncester, ,
Summary W - ' fby American fishing vessels.

:n;g 'u. Cod. Cusk.
2 . Salted.
Fishing-grounds. % g g TFresh. Salted. Fresh. ol
3 r N > .
E'— & Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds | Valuo
East ;)f gﬂ° W.lon.
ritude;
L&Have Bank.... 1, 647, 772
Wostorn Bank ... 02, 830
uereau Bank.... 17, 840
Green Bank 18, 500
Grand Bank 17, 803, 618
St. Peters Bank .. 3, 00
Burgeo Bank..... 80, 100
Bacalieu Bank ... 22, 600
Ot Newfoundland] 1 |.........{........0....>" 7",
CapeNorth....... 702, 440
Cu}i;o Shore....... 146, 620
Gult of St. Law-
TONCO.eeevnn. ... 52 D N 20, 100
Groenliand and
Iceland......... L I P, )
Total......... 004 | 709, 640 I 10,603 | 20,575,418 | 892, 747 82,660 ; 1,101 10, 640 197
Wost of 660\, lou- _l T '
gitude: .
BrownsBank..... 61 974,535 | 15,573 057, 844 16,802 | 218, ’580 ?' :’5;’
Georges Bank....[ 700 825,340 | 14, 824 | 11, 070, 631 | 324,709 128, 200 2, 395
Casheés Bank..... 94 934,930 | 13,766 [...oeoiiii]anenaanann 875,000 | 10, 540
II;Ii ):lonios Bank.. 1 3, 000 38
le Bank..... 0 8,500 ( 02 |..cici.iieifirnienni]iiecaeeaidini...,
.}'eﬁrey;lﬁ)dge ...l 25 51, 400 605
8wWic ’Y..... 147 116,786 | 2,165| 8,000 | 280 |..........leeceeee.
Sbuth Changei .| 82 1,167,535 | 17, 084 165, 000 168 | 449,170 | 5,004 |.
Nantucket Shouls| 62 | 40,000 640 | 1,705,405 | 34,976 [..ooennenlennan.
8& Clnithmlu ..... N e F T B R T ERTT T S PR
eneral shore
grounds........ 5685 ! 889,775 | Ti84B feeemnncnncns]onnnia]onnat, RRERLE LT PP T PP
Total......... 1,616 '4,486, 871 | 72,467 | 13,464, 570 | 377, 136 |1, 770, 350 | 21,238 | 204,430 | 6,379

Grandtotal...|2, 25C (3:196,511 1 62,70 Eozﬁéﬁi?wfss_{ll,_ss&—oxb'iz_z,ﬁ{ 305,070 | 6,576
[

305,070 | 6,376

Haddock. Hake. Pollock.

Fishing-grounds. Fresh. ) Fresh. Salted. Fresh, Salted.

Tounds. |Value. | Pounds. Vu.lue.'l’oumls. Value. |Pounds.| Value. [Pounds) Value.

Eastof 66°W. lon.
gitude:

La Have Bank.. 10, 000 $42 190, 480 $040

Cape Shore .....|..coeeoi]ena.... 30, 000 130 | 10, 000 $85

Total ....... 10, 000 42 | 220,480 { 1,070 | 10,000 85

West of 660, lon-
gitude:
Browns Bank...| 11,000 69 | 200, 000
(Georges Bank .. |1, 050, 200 4,877 | 158,000
Cashes Bank.. .. 92, 000 403 2,034, 100
Fippenies Bank.|......_._.|....... 3,000
Middle Bank.... 7,800 222 20, 800
Jeliroys Ledge..| 11,400 436 | 245,500
Ipswich Bay.. ..., .|
South Channel.. 40, 000 164 11,102,240
Nantucket

Shoals ... oo o
8&‘ Chatham....|.........o|..o 08000
eneral shore
grounda....... 88,186 [ 75| 7000 850 ...fo...... 682,822 | 2,969 [...0.0q)ooonnen
Total ...___, 1,248, 086 | 6, 896 |3, 770, 640 (18,621 | 8,000 71 |755,182 | 8,250 |255,000 | 4,486

Grand total. 1,258,086 | 6,838 (3,991, 120 |19, 681 | 18,000 | 156 [755,182 | 8,250 255,000 | 4,486
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Summary by fishing-grounds of certain fishery products landed at Gloucester, Mass., in 1896
by dmerican fishing vessels—Continued.

Halibut. Mackerel.

{" Fishing-grounds. Fresh. Salted. Fresh. Salted.

Pounds. | Value. |. Pounds. | Value. Pounds. | Value. l‘ouudu;[anuo.

East of 66° W.longitude:
La Have Bank........... 812,405 $23,852 }..........
Western Bank.. L..| 728,375 | 76,628 3, 800

uereau Bank .. 084, 747 | 77,381 20, 080

reen Bank..... .| 417,895 | 20,029 [..........
Grand Bank ........ .12, 054, 593 1102, 890 } 341,325
St. Peters Bank..... 78,040 | 6,536 [..oo.o.-..
Burgeo Bank ............ 312,588 | 18,163 7,630
Bacalien Bank

2, 493, 208 [102, 967 | 404, 400
: 6,430

Gulf of St. Lawrenco ... 9, 960 621 |.ceucnn... feeieas
Grecnland and Iceland ..|..cceeececjoceenans 334, 000 | 13,530 i ...................................

i
Total oeeicnnaeano.ot 7, 487,809 |445, 712 '1, 208, 565 [-48, 314 4,375 520 |8, 475,000 | 205,373

West of 66° W, longitude: [
. 26,530 | 1,671

Browns Bank...

Georges Bank .. ..1,208,098 | 99,737 :. 8,720 848 11,446,400 | 96,125
Cushes Bauk...... . 8,000 L3 T [ P F e D T T rrrren
MiddleBank..eoooeoioliienieeec]ieeieaes 875 92 16, 000 1,120
Joffreys Ledge. ... 4,680 -2 3 R O T E Y E PR EE e
Ipswich Bay.ceeoeooanaalioiiiiifonnan, 1,425 228 1, 600 06
Goneral shore grounds. ..o . .]-.n SR 58,080 | 3,532 4,288,700 | 173,346
Total ceemveennn......[1,248, 208 {102, 227 09,700 | 4,700 5,752,700 | 270, 686
Grand total.......... 8,736, 117 |547, 939 |1, 200; 565 l 40,314 | 74,075 | 5,220 |9, 227,700 | 476,050
Other fish, ‘ Total.
¥ishing-grounds. Fresh. Salted. Fresh, Salted.

1
|
Pounds,lValua.l-Pounds. Value. Pounds. | Value. | Pounds. Value.

East of 66° W. longitude:

La Have Bank......... . P 874,275 | $30,145 | 1,647,772 $44,604

‘Western Bank.. 728.375 | 70, 028. 308, 830 8,715
8u0re&u Bank.. 984,747 | 77,301 97, 920 3,010
reon Bank ... 417,895 | 20,020 18, 500 684
Grand Bank.... 2,054,593 | 102, 890 | 17, 844, 841 334,112
St. Peters Bank. 78,040 6, 530 3, 000 98
Burgeo Bank....o.cooiloeciieiifioiarifieinieiitfieaien. 312,588 | 18,163 87, 630 1,273
Bacaliou Bank.... N TR PUUTUUNN PO s 2, 406, 209 517, 000 21,027
200, 000 2, 250

707, 870 10, 544
3, 019, 260 162,754

Gulf of St. Lawrence.. 643, 100 47, 402

Greenland and Iceland.f..oooo i booooa liianiiiiiaaiiaddieean e deenieana 334, 000 13,530

Total .c.ocaeneann. 8,516,004 | 458,048 | 25,477, 623 049, 966
West of 66° W. longitude:

Browns Bank.......... . 1,420,645 | 20,893 657, 844 16, 802

Georgoes Bank .| 8,429,458 | 123,500 | 12, 814, 861 427,239

Cashes Bank.... 3, D44, 030 5, 641

Fippenies Bank. 6, 000

MiddleBank.... 32,475

Jeffroys Ledge. . 308, 340

Ipswich Bay.... 136,161

South Channel......... 2, 758, 965 16,

Nantucket Shonls J-- , 000 1,730, 4

Off Chatham........... J T P ceeeeeann 230, 000 4,353

General shore grounds. | 60,600 | $247 ; 420,800 | 4,656 | 1,234,563 | 15,363 4,708, 090 177, 931
Total senncaceensen- 60, 600 I 247 | 420,300 | 4,580 | 13, 409, 687 | 229, 646 | 20, 195, 000 | 663, 344

Grand total........ 60,600 | 247 | 620,890 | 6,886 | 21,024,701 | 688, 504 | 46,672,713 l 1,313,810
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The quantity of fishery products landed at Boston by American
fishing vessels in 1896 was 63,076,352 pounds, valued at $1,284,994.
Compared with 1895, there was a decrease in the receipts amounting to
10,731,711 pounds, worth $61,079. This decrease was participated in
by every important fish except cod and mackerel. The number of
fares of fish landed was 4,187, which was 84 less thau in the previous
year. The following table shows, by fishing-grounds, the quantities of
each species landed:

Summary by fishing-grounds of certain fishery products landed at Boston, Mass., in 1896
’ by American fishing vessels.

Num- Cod. Cusk. Haddook.
ber of
Fighing-grounds. }‘:‘o}::
ench Pounds. Value. Pounds. | Value.| Pounds. | Value.
ground. :
Etiet on 660 IW;V. ]l(()ngitude:
a Have Bank ........ ... 112 | 1,051,000 | $18,849 243,100 | $3,172 | 1,267,700 | $24, 548
g’est@:l Bauk ... . 37 330, 000 0,915 31,300 | 474 | 139,000 3,830
upe Shore............ 76 604,500 | 13,203 72, 500 876 853,500 | 16,570
. Gulf of St. Lawrence....... ) S P PO PRI RSN RPN PRI
West of 86° W.longitude: | |7 777TITTTTITIImmmssa s s e sansens e me e
growns Bank...... ... .. 51 495, 000 9, 605 187.300 | 2,842 640,000 | 9,507
ceolx;zes Bank....... | 578 4,282,400 | 84, a52 269, 000 | 3,674 | 10,537,700 | 153,016
ashes Bank........ 70 362, 700 7,181 216, 700 , 231 3, , T
C‘l.ark Bank ...... .- . [] 3 1,043 |....... [T PR 47,000 818
Fippenies Bank....... 12 34,700 800 24, 000 872 60, 800 1,225
g_pswich Bay ..... vee . 4 33, 000 TFOO0 [eereennnnoafoconnans 3,000 80
effreys Ledge............. 298 516,350 | 12,489 48, 500 884 | 1,458,800 | 81,712
Middle BanK-.............. 377 652,500 | 18,760 80, 000 537 | 1,648,000 | 37,104
Race Point ......coeeeennnn. 6 6, 700 258 Jeeeeeiiiiiinenan.n 16, 500 445
Off Highland Light..-...... 190 547,600 | 12,543 5, 500 89 | 1,172,900 | 22,228
Off Chatham ..... eeaaen 116 375, 800 7,720 , 000 101 | 1,016,400 | 17,033
South Chaniel ..cc.u.e.-. .- 656 | 4,341,400 82,403 250,500 | 3,083 | 6,153,600 | 127‘ 808
Nantucket Shoals .......... 247 | 8,650,800 | 67,218 (........._..|... 0. 387,600 | 7. 940
General shore grounds ... .. 1,452 | 2,040,210 , 265 83,700 | 1,012°| 3,133,500 | 60,981
2 | . , 8
Total--oumennnnnnnnnes | 4187 | 20,251,160 | 407,603 | 1,469,100 | 19,634 \ 25,000,200 | 521,678
1 J ]
1
: Hake. Pollock. .
Fishing-grounds. [ - o Halibut
I Pounds. | Value.| Pounds. | Value.| Pounds. | Value.
Eaft (1){ 86°}§V. l]gngitude:
a Have Bank..... . 319, 000 | $2,022 63,700 3344 160, 450 | $16, 647
é‘,’:":,‘g{,’:, rIéank. 100,000 | 080 14, 500 368 | 133,270 | 11,687
Weehof 605 Tongitader " 141,000 | 1,278 28, 000 307 44,700 | 8,880
l&rowns Bank.... oo coiiiieaal. 92, 200 072 15, 000 135 118,950 [ 0,376
Ceolx;ges Bank . eeieaeeena. 547,000 | 5,008 45, 100 389 363,825 | 30,153
Cas 68 Bank.......oooiiiininnniiin... 345,000 | 8,611 65,300 231 4, 500 623
lark Bank...........o...o...l.lll 5, 000 L O S 22,400 | 1,844
%“lpponies Bank ...oo.oooeiiiil... 41,000 563 14, 000 70 2, 800 821
Jpswioh Bay.. 8, 000 30 1, 000 3 S I,
offroys Ledge. 402,900 | 4,218 126, 100 951 7,200 676
iddle Bank . . 566,700 | 6,175 122, 200 930 2, 500
o Poi 1,000 15 fevreemrneaa]ermeeenifonnenmonzace|on eeaas
240,600 | 1,653 25, 700 220 200 22
...... 90, 200 639 19, 400 228 2, 200 207
| 2,848,600 | 19, 106 202,700 { 1,265 80,950 | 8,408
i 13, 000 | 65 135,500 | 1,077 1,500 20
778,200 | 65,476 204,800 | 1,062 12,220 | 1,172
e, | 0535,800 | 52,251 | 1,162, 600 8,272 | 952,465 | 85,000
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Summary by fishing-grounds of certain fishery products landed at DBoston, Mass., in 1896
by American fishing vessels—Continued.

Mackorel.

Fishing-grounds. Fresh. l Salted.

Other fish. . Total.

Pounds. | Value. Pouuds.IVnIue. Pounds. | Value.| Pounds. Value.

East of 66> W.longitudo .
La Have Bank....... 38, 004, 950 $65,477
Western Bank. . 748, 070 23,744

Cape Shore -- 5 $7,140 | 248,200 2,131, 850 67, 692
Gulfof St. Lawrence.|..........[........ 30, 000 30, 000 1,650
Westof66° W .longitade
Browns Bank........ 1, 543, 450 31, 637
Georges Bank . - 17, 591, 730 860, 210
Cashes Bank......... ' 1,366, 400 21, 621
Clark Bank.......... . . . 142, 400 3, 655
Tippenies............ . . . 167, 100 3,351
Ipswich Bay......... . 40, 000 825

2, 561, 050 50, 710
3,074, 250 61, 583
J 713

1,992, 500 36,735
1, 512, 500 25, 982
13, 959, 050 248, 088
4, 091, 550 76, 700
9, 0u8, 302 214, 715

Joffroys Ledgo
Middle Bank ........
Race Point...........
Off Oighlund Light..’
Off Chatham ......... H
South Channel.......
Nantucket Shoals. ...
Genernluhorcgroum]sl

Total ............|1,061,657 83, 862

524,085 | 14,435
1,256, 100 ‘ 61,009 |1, 488, 870 X 45,597 63,070, 352 | 1,284, 994

Following is a condensed comparative statement of the fishery prod-
ucts brought into Gloucester and Boston by American fishing vessels in
each of the four years ending 1896. Each important species is shown
separately, the weights representing the fish as they are landed from the
vessels, in a fresh or salted condition. The catch of cusk and hake
was wuch less in 1896 than in any of the other years; that of cod was
less than in 1894 or 1895, but more than in 1893; that of haddock was
markedly less than in the two preceding years and somewhat less than
in 1893. The yield of mackerel was larger in 1896 than in any of the
other years shown, and that of halibut and pollock presented no special
change. The aggregate catch in 1896 was nearly 12,000,000 pounds
less than in 1893, over 36,000,000 less than in 1894, and nearly 20,000,000
less than in 1895, with a corresponding decrease in values,

Species. ’ 1893. 1894, 1895. | 1896,
I Poundas. Pounds. | Pounds. | Pounds.
Cod...... ettt teten et n—ans 54,027,104 | 63,500,830 | 67,298,630 | 60,487, 659
UBK .- em e oo o 9.283,570 | 10,645,640 | 6, 821, 320 3,627, 180
Haddock... . 2111110 43,908,780 | 45,611,856 | 41,005,786 |  30.167. 286
Hake........... . ...l 19,901,600 | 23,343,816 | 15,340,770 | 10, 544 420
Pollock -.... .| 78,614,626 | 2.181,221 1 2. 478324 2,162, 082
Halibut. .. | a2 | 10,005.122 | 9,722,342 | 10,895 147
Mackerel - | 9206220 | B OL1 400 | 4,636,720 | 11,619,532
Othor f8h «e.eeenneneniao Il 1,881,837 | 2,824,033 | 3,585,635 2,169, 860
1.

TOtal «oeeeeeecaeeanm e e aaaeannn. | 142,306,448 | 167,116,817 | 150,439,540 | 180, 073, 766
Lotal VAlS. «cneueeeenenannnnnne L, I' " $4,000,847 | $3, 897, 671 / $3,551,002 Il $3, 280, 898
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FISHERIES OF THE PACIFIC STATES.

A general canvass of the important connpercial fisheries of this
region, begun in May, 1896, was completed in Fel.)r_uary, 1897. Mr.
W. A. Wilcox, the agent making the investigation, visited eyery.ﬁshm'g
community in the coast regions and rivers (except x‘emo.te pointsin t;h.elr
headwaters), and obtained statistical and other d.ata which are embodied
in an appendix to the report for 1896, The inquiry related. chiefly 'to. the
calendar year 1895, but embraced a notice of the changes in the -V&I‘IOIT.)S
branches of the fishing industry since the time of the last canvass,in 189:,.

The extent of the industry, as determined by this investigation, is
shown in the following tables. It appears that in 1895, 17,305 persons
were engaged in various branches of the fisheries in California, Oregon,
and Washington. Of these, over 2,000 were employed on vessels, about
11,500 in shore and boat fisheries, and 3,800 in canneries, fish-houses, ete.
The investment in the fishing industry amounted to about 87,275,000, of
which 81,380,000 represented vessels and their outfits, $503,000 boats,
about $1,300,000 apparatus of capture, and over £4,000,000 the shore
property and cash capital. The first value of products was 84,470,000,
representing over 147,000,000 pounds of fish, crustaceans, mollusks, ete.
The leading fishery product was the chinook salmon, of which 38,392,000
pounds, valued at 81,082,000, were taken. The next in importance is
the oyster, the product being valued at $650,000.

Persons employed in the fishing industry of the Pacifio States in 1895.

How engaged. | (";]lg?r' Oregon. l\v“t/‘(’};‘if'g" Total.

In vessol flsheries ............ 1,451 92 r 515 ) 2,058
In shore and bLoat fisheries. .. .. 2,716 4,230 | 4,493 | 11,439
On 8hore. «oeovennenna i L. 603 2,001 | 1,204 | 808
Total oo I 4770 6,323 i 6,212 ‘ 17,305

Vessels, boats, apparatus, shore property, and cash capital employed in the fisheries of the
Lacific States in 1895,

Culifornin, l Oregon. Washington, Total.
Designation. -
No. ‘ Valuo. : No. | Value. No. Value. No. Value.,
P |
Vo'sgsols Serecceeancanaaa. 66 ‘ $705, 530 ‘ 23 | $45,9050 59 | $127, 350 148 | $878, 830
lonna;., ...... 9,796.87 j.......... 408.07 . ......... 1,420.56 |.......... 11,085.60 |.........
Outdle.._,. 1l 440,155 |....... 8,059 . ....... 33,034 [ceveurnnn 490, 248
Boats...... [ TII1ITI 1,442 | 121,670 | 2,022 | 212,025 | 2,646 | 170,165| 6,110 | 504,760
Agparatus ; o
(ﬁﬁm ................. 11| 14,805 50 | 21,050 176 | 71,449 343 | 107,83
nets and trammel ' .
P nem1 ................. 2,373 ) 158,376 | 2,235 | 319,705 | 8,720 | 183,555 8,337 | 061,636
ound nets and tr
nets ... . . ... S ISR I 178 | 127,700 245 | 181,975 423 | 309,676

of netg. 1IN

inor netg and traps
BRI tra
Wheels e

dnes, 0 TITTIieme
Tongs, rakes, and hoes.

uns and apears. ... .. b, 104 , g 1,936 408
Share prope o 830 |oonnn 803, 048 [ eceecnen 478,620 [.eveennn. , 936,
el cogltal . e [ A Rk R 2 120,50

: 9
Total ..o, . 2, 612, 208 ] ....... 2,637, 412 [oounnenns 2,024,469 |.ceunen ... S
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DProducts of tic fisheries of the Pacific States in 1895.

California. Orogon. Washington. | Total.
Species
Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value.
[07:17:1:) | VAN 276,805 $3,965 99,990  $1,347|.cc......iilll.... T 376,004 $5,312
Cod...... .| 2,783,550 83,508|. ... 484,250 $13,934 3,267,800| 97,440
Cultus-cod. . 139, 495 4,213 8, 000] 240 223,278 4, 103: 368,773 8, 646
Flounders . .| 3,308,334| 69,995..........[......... 106, 850! 1,502] 3,415,184 71,407
Halibut. ... N B I 5, 000 400( 1,714,315 39, 418 1,719,315 39,818
Herring . .| 8,180,960| 24,360i..........0......... , 670 2,201; 3,525,630 206,561
Rocktish......coeeunne. 1,527,344 31,033 37, 000, 1,780 38, 420/ 798| 1,602,764| 33, 600
Salmon, blueback..... 192, 000 4, 800, 565, 913 18, 315| 7,202,588 166, 818 8,050,501| 189,933
Salmon, chinook ...... 4,308, 044] 126, 601(21, 056,926 977,901(12, 936, 888] 574, 975| 38, 301, 8561, 679, 477
Salmon,dog. ......covfeeieiiicii]eriiannn, 2,125,115 10, 627| 5,471,897| 28,956, 7,507,012 39,583
Salmon, hnmpback «..feeeeeeiie]oamiiienioeaeenenfoaanaan, 2,269, 766 15, 326 2, 209, 766] 15, 326
Salmon, silver........ 164,413 4,403 9,457,355 142,143 12,361, 7211 141,460 21,083,488 288, 008
Salmon, steelhead..... 461,225/  18,449| 3,220,324| - 80,825 4,071,385| 135,040 8,652,934 234,314
Smelt..covieeninecnns 1,739,600/ 53, 303 31, 125 1,245 528,455 7,708 2,209,180, 62,254
Striped baes .......... 252,454| 13,037|......... oo, 262, 454| 13,037
Sturgeon ............. 289, 729 8, 393 956, 239 23,767| 1,883, 543 47,0340 3,139,511 80, 094
Other fish .| 4,781,467| 86,144] 125,246 1,252 245,480 6.083| 5,152,193 93,379
Oysters -114,727,240| 539, 497 88, 800 2,220( G.484,035] 109, 232! 21,300,075 50, 949
Clams .| 1,582, 959 15, 467 280, 700{ " 2,475| 1, 405, 000 8,550, 3,208,650 26,482
Abalones ...... .| 302, 292 7,173|. 302, 292 7,173

Other mollusks . 520, 590, 5,631}. 544, 240 5, 739
Crabs.......... .| 2,565,000 61,750 163, 000 4,241 2,751,520 GG, 628
Spiny lobster 558,054| 12,575 R .. 558,054 12,575
Crawfish. ..o feoeniifoe il 68,070, 3,360

6, 425, 000] 162, 749

Shrimp and prawn.... 5,461, 088 164',558
t

Terrapins, turtles,

and frogs........... 144,566) 21,608/  4,0000  400|..........|.ce...... 148,566 22, 006

Fur-seal, sea-lion, and |
seg-otter polts ......[..c.ou-.. .. 120,081(...000....] 13,093.......... 219, 445
‘Whaleoil...cce.ea.... 549,617 19,044( ... .. .l oLl 7T 19,044
Otheroil.............. 4,600 180 . .| 104,250 . 6, 045
‘Whalebone ........... 88,517| 287,227)..ccciiiiiiiiian]enninnnnnn . 287,227

AVE® ennennnannnnnnns 26, 505 L343 | ISR DOSRORN N i 5

Total ........... 50,010, 0201, 786, 483.38, 141, 032|1. 282, 036(59, 089, 5271, 401, 433,147, 241, ]70?4, 469, 052

|

Comparing the extent of the fishing industry in 1895 with that in
1892 (the year covered by the previous canvass), it appears that 3,260
more persous were engaged, 8881,5615 more capital invested, and
$357,012 less products taken. Notwithstanding the decrease in the
output, the canvass of 1895 showed a substantial gain in the fisheries -
for food products. In Washington and Oregon there was an increase of
more than 1,900 persons engaged and over $400,000 in the value of the
catch in each State, with a corresponding increase in capital. This gain
was chiefly in the salmon fishery. The building of cold-storage plants
has also largely increased the utilization of fresh salmon, of which
extensive shipments have been made to Eastern States as well as to
European countries.

In the varied fisheries of California there have been more marked
changes. In some sections the food-fish fisheries show large gains,
San Diego and Los Angeles counties especially haviug greatly increased
their fishing business by building up a trade with the interior States
of the Southwest. San Francisco continues to be the chief center for
the reception and distribution of a vast amount of canned, dried,
pickled,and fresh fish, besides the products of the whale and seal fleets.
The decline in the yield of whales and seals has been marked, amount-
ing to nearly $1,000,000 compared with 1892; the number of vessels
engaged becomes less yearly; some vessels are lost, some are not put
in commission, and there are no new additions to the fleet. This branch
may be expected to still further decline.
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The canniug of salmon is the most important industry depending on
the fisheries, In 1895 there were 47 establishments in operation. These
employed over 33,300 persouns, and represented an investment of more
than $2,760,000. The fresh salmon utilized amounted to 64,6482000
pounds, for which 81,968,000 was paid. The canned goods comprised
955,000 cases, holding 48 one-pound cans or the equivalent, the market
value of which was $4,224,000. The extent of this industry in gach
State is outlined in the following table:

Summary of the salmon-canning industry of the Pacific Staies in 1895,

d.
Persons | No. of Salmon utilized. Salmon canne
States. em- can. | Value. C“ftg] Toi:alinl- I :
ployed. |neries oapiial. v Pounds. | Value. ’Cnsos. Value.
California.... 108 4| $62,000°( $64,000 | 2126,000 | 1,906,525 | $52,091 | 29,035 | 8128, 632
Oregon. ...... 1,960 26| 719,225 [ 042,500 1,081,725 (35,200, 241 i1, 184,020 | 525,839 [2, 456, 698
Washington .| 1,146 17 | 374,650 601,000.( 975, 650 27,441,724 | 731,922 | 400, 762 |1, 638,038
Total...| 3, 304' 47 |1, 155, 876 11, 607, 500 i2, 763,875 (64, 647, 490 |1, 968, 042 | 955, 626 |4, 224, 268

LOBSTER INQUIRIES ON THE PACIFIC COAST.

As noticed in the last report of the division, some special inquiries
relative to eastern lobsters on the Pacific coast were begun by the
writer in the latter part of the fiscal year 1895-96. The inquiries were
especially addressed to the region of Monterey Bay, where the largest
plants of adults, young, and eggs had been made in 1888,

The supposed capture of lobsters in this locality has from time to
time been reported, but no specimens have ever been seen by persons
competent to identify them. No apparatus adapted to the taking of
the eastern lobster is used here or elsewhere on the western coast
where lobsters have been planted, and the absence of results may rep-
resent simply a lack of knowledge.

There is a widespread belief on the Pacific coast, especially in Oali-
fornia, that, through an oversight, the lobsters brought from the East
were planted with their claws tied together, and that consequently all
must have soon perished by starvation. This story, originally told as
a joke at the expense of a member of the California Fish Commission,
has by many come to be accepted as a fact. It is hardly necessary to
say that there is absolutely no foundation for the rumor; the lobsters
were not tied in any way whatever during transportation from the East,
and they were deposited under the most favorable conditions.

While at San Pedro, Cal., in June, 1896, the writer secured 3 lobster
traps that had been constructed by an eastern lobster fisherman Some
years before. These had been set for the spiny lobster, but had been
discarded as being non-effective for that species. The traps were sent
to Monterey for the purpose of setting them in that bay for eastern
lobsters. After securin g the services of a local boatman and ﬁsherx.nan,
there was begun a series of trials for lobsters in various parts of the
bay. Fresh rock-cod and flounders were used for bait and the lobste.r
traps were rigged and set as on the New England coast. The experi-
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ments were continued for seven daysindJune. During that time the traps
were set once or twice daily in water from 18 to 125 feet deep, on rocky
and sandy bottoms, at distances from the shore varying from 100 feet
to1jmiles. The ground covered was from one-half mile off Pacific Grove
to the Hotel Del Monte wharf. The conditions secemed favorable for
the existence of lobsters, the bottom consisting of rocky ledges, loose
rocky patches, and hard sand, with giant kelp and other vegetation.
Sometimes the traps were left down 24 hours; sometimes they were lifted
in 7 to 12 hours. The results, so far as lobsters were coucerned, were
entirely negative. Sometimes the traps were empty, with bait unmo-
lested ; sometimes the bait wounld be taken, with no clew to the animal
removing it; but generally the traps contained starfish, rock-crabs, and
spider-crabs, often in large numbers. On one occasion a trap was com-
pletely filled by an octopus, which had insinuated its body between the
slats and whose arms projected from the sides of the trap.

As much time was given to the experiment as could then be properly
devoted to it, but the trials should be ¢ontinued with more traps and
in other parts of the bay before the absence of lobsters is conceded. No
evidence of the presence or absence of lobsters in the region may be
expected of the fishermen, as they set no apparatus in which a lobster
is apt to be caught.

Several other reports of the capture of lobsters in Monterey Bay have
been made to the writer, Mr. R. Duarte, afish-dealer of Monterey, states
that about January, 1896, while ip the Chinese village near Monterey, he
saw alarge lobster that a Chinese fisherman had snagged on a trawlline.
He engaged to take it for 25 cents, but during a short absence the China-
man became suspicious that it was unlawful to sell it and made away
with it. It weighed between 5 and 7 pounds, and Mr. Duarte is con-
fident it was an eastern lobster. No spiny lobsters are caught here.
Mr. James McMann, superintendent of o fish-cannery at San Pedro
and formerly of Maine, states that in 1893 he saw a lobster at Mouterey
that he is confident was a genuine eastern lobster; it was 6 inches long.

Inquiries relative to the lobsters planted off the Oregon and Wash-
ington coasts elicited only negative information.

In July, 1896, the Canadian Fisheries Department had a consign-
ment of eastern lobsters planted on the coast of British Columbia.
The shipment was in charge of Mr. C. A. Stayner, inspector of lobster
fisheries, and consisted of 600 adults and 2,000,000 eggs; some of the
lobsters weighed 10 pounds. All but 196 died in transit; the survivors
were deposited in deep water at Nanaimo, Vancouver Island, on the
Strait of Georgia, the eggs being planted near Vancouver, on the
mainland. Mr. Stayner reports that abont September 1 a lobster was
caught at Vietoria and fully ideutified. Victoria is on Fuca Strait, on
the southern side of Vancouver Island,and about 80 miles from Nanaimo.
The opinion of the local government fishery inspector is that the lobster
was a representative of plants made by this Commission in Puget Sound
in 1889, but the matter can not be definitely decided.
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STRIPED BASS IN CALIFORNIA.

In the summer of 1896 the writer made some special studies of' t.he
striped bass in the waters of California, supplemental to the inquiries
carried on in 1894, an account of which has been published by the Com-
mission.* .

Distribution.—The striped bass continues to be most numerous in
San Francisco Bay and its tributaries; it is also taken in small numbfars
in Monterey Bay, and regularly ascends the coast as far as Russian
River, which stream it enters. A few have been taken as far south as
Los Angeles County. Up to 1896 Russian River was the supposed
northern limit of its range, but in February of that year two medium-
sized bass were taken in the Gualala River, which divides Sonoma and
Mendocino counties and is nearly 100 miles north of Russian River.
From time to time in 1896 small shipments of striped bass reached the
San Francisco market from Alviso, in Santa Clara County; these were
taken in the sloughs which connect with the extreme southern end of
San Francisco Bay, into which they are supposed to run for the pur-
pose of spawning. This is the first year the species has been reported
from this locality. Very few are caught at Sacramento, and none in
salmon gill nets; the few obtained are taken in seines hauled on the
bars for catfish. They are found from June to October. In weight
they range from 4 to 10 pounds, no large fish being observed.

Abundance.—The abundance of this fish in the San Francisco Bay
region is remarkable and shows no signs of diminution; in fact, the
receipts in the markets have been steadily increasing from year to year,
and 1896 showed a large gain over 1895, The increased catch is due
entirely to increased abundance, and does not represent more active fish-
ing operations or the employment of more apparatus; on the contrary,
it is probable that less fishing is now done than formerly, when the
good prices received for bass were an incentive that is now lacking.

In April, 1896, a deputy of the California Fish Commission seized a
lot of nets that had a mesh below the size permitted bylaw. They had
been set in Honker Bay, an arm of Suisun Bay, and consisted of 200
fathoms of 5-inch gill net and about 180 fathoms of trammel net, all
belonging to one fisherman. The nets, when seized, had a large number
of striped bass in them, weighing from 73 to 25 pounds, and averaging
10 or 12 pounds. The deputy making the seizure reports that about
465 fish were taken out and given away, the total catch thus being not
less than 5,000 pounds.

So abundant was the fish in the Sacramento-San Joaquin delta in
the spring of 1896 that one salmon fisherman reported that ¢ the
Spring run of salmon this year was all striped bass.” In the f_all f)f
1895, while fishing for salmon off Sherman Island, in the San Jodquin
River, this fisherman had the following experience: He had set a large-

* Aroview of the history and results of the attempts to acclimatize fish :}nd other
I\:mtgt’}gﬂii;nn-lsinthePuoiﬁ)c States, By Hugh M. Smith, M. D. Bull. U. 8. . C. 18%,
p. 2,



CXLII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

meshed salmon gill net near one of the breaks in the island, through
which the water pours from a tule lake. No salmon had been caught,
and he was taking the empty net into his boat (having stowed fully
half of it), when suddenly the water was churned into foam near his
boat and around his net by a school of striped bass that had evidently
just come out of the tule lake. He realized that a large number of
fish had struck his net and set about to secure them. One end of
his net was close to shore, and he hailed some fishermen on the bank,
who began to lift that end of the net, throwing the fish on land, while
he emptied the other end into his boat. The catch consisted of 700
fish of nearly uniform size, and averaged 30 pounds each. This fish-
erman states that if his whole net had been out he would probably
have lost all or part of it from the weight of the fish. This catch of
21,000 pounds was sold at less than 5 cents a pound, in San Francisco.

Grounds, movements, spawning, etc.—Evidence is accumulating to show
that the striped bass remain in the tule lands for long periods, or, at
least, do not move to and from salt water, as they do on the Atlantic
coast. Schools are often found in the delta, and large catches are made
without any fish having been caught below, and the fishermen think
the fish have suddenly emerged from some tule lake. The opinion is
entertained that the striped bass often become landlocked in the tule
lakes, to be liberated by some freshet or high tide, thus explaining their
sudden occurrence in a certain place when nets above and below bhave
taken none. Above the Strait of Karquines the fish are usually of
uniform size in the different schools, while in the straits they are apt
to vary. Large catches are often made at the outlets of the tule lakes,

‘With few exceptions, the food of the striped bass in the fresh waters
consists of carp.

Additional information has been obtained indicating a protracted
spawning period for the fish on the California coast. On June 4, 1896,
a 15-pound striped bass, examined by the writer in the San Francisco
market, was found to be a nearly spent male from which ripe milt was
running. On July 3 both male and female ripe fish (sent from Benicia)
were observed in the San Francisco market. In October, 1895, a San
Joaquin River fisherman, while taking a bass from a salmon net, observed
a large quantity of ripe eggs to fall into the bottom of his boat.

The present abundance and rate of increase of striped bass in Cali-
fornia render almost unnecessary at this time the consideration of the
question of their artificial propagation. It can not be said that those
now taken form a large part of the run, Few persons fish especially for
them, the largest part of the catch being taken incidentally in salmon
nets, When the conditions change, as they probably will in time, the
artificial propagation of striped bass in California may become desirable.

Striped bass trade of San Francisco.—Practically the entire catch of
striped bass is consigned to the San Francisco dealers, whose receipts
afford an accurate basis for determining the catch. Their receipts
during recent years have increased almost 100 per cent annually, and
in 1896 amounted to about 364,000 pouunds,
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The following table shows the number of pounds of striped bass
handled in San Francisco in 1893, 1894, 1895, and 1896:

Statement by months of the pounds of striped bass handled by San Francisco dealers in
1898, 1894, 1895, and 1896.

Months. 1893. 1804, | 1805, | 1sed.

TANUATY ©oveeitineeitesinnensenieneseneeennannnnarnanns 3,448 | 14,177 28,828] 27,170
Fobruary ... ... e 3,087 | 12,572 | 15,611 36,107
March . . 5403 | 9002 11,281 | 38340
e gesl | o0638| 22000 | 41,740
May . 7,232 | 0,413 12,639 | 45,903
Juno 4353 | 40| 1532 15047
July 2950 | 7,521| 13782 13,631
Sug 2655 | 6,863 12,419 |- 1557
Sopterber. 8,607 | 10,218 | 21,063 24,214
Qctober. ... G820 | 23102| 28724 | 40,704
Novembor . 10,473 | 17050 | 50,245 40080

ecember.. .. 17,514 | 24,631 | 24,553 | 25,319

TOLAL oot rans 80,793 | 149,007 | 252,177 | 363,747

Receipts in 1890, 5,000 pounds; in 1891, 25,000 pounds; in 1892, 50,000 pounds (estimated).

The prices received by the fishermen did not average more than 5
f}ents per pound in 1896, and at times were much lower. In April, for
instance, only 3 cents a pound could be obtained.

SHAD ON THE PACIFIC COAST.

Distribution, abundance, etc.—Inquiries by the writer in 1896 disclosed
the fact that the shad is becoming more evenly distributed along the
Pacific coast of the United States, although the San Francisco Bay
region and the Columbia River are still the centers of greatest abun-
dance. The fish seenns to range rogularly as far south as Los Angeles
County‘, Cal., and as far north as Stikine River, in southeast Alaska.
Following are a few special notes regarding the shad’s distribution and
abundance supplemental to the information given in the report* based
on an examination of this subject in 1894 :

In April, 1895, a 5-pound shad was caught in a seine in San Pedro
Ba){, Los Angeles County, Cal., and three or four others were taken
during the same year at San Pedro. In Monterey Bay this fish is found
from August to December. It is taken chiefly in gill nets having a
3 to 4 inch mesh set for perch and horse-mackerel (Trachurus). Shad
are very abundant in the bay and are increasing yearly. In that partof
the bay adjacent to Santa Cruz and Capitola they are more numerous
than at Monterey. There are some small fresh-water streams near Santa
Cruz which may attract them. 1t is reported that a good many 7 to 9
pound fish are taken in that section, while the average for the bay i8
ouly 5 pounds,

In the vicinity of Sacramento, shad are taken mostly in April and
May, although some are caught in June and a few throughout the
suwmer and fall months, The heaviest run is in May, which is the

*Bull. U. 8. I¥. C. 1893, pp. 379-472.
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spawning time; after that the fish are of poor quality. The largest shad
taken in this vicinity weighed 8 pounds, and 5 to 7 pound fish are not
rare. The fish-dealers of Sacramento obtain all the shad they can
handle from salmon fishermen, in whose nets the shad are snagged by
being caught by their maxillary bone, the mesh of the nets being too
large for the shad to gill. Shad now ascend the Sacramento as far as
Chico, about 120 miles above Sacramento. They were caught there in
large numbers in dip nets in June, 1896, and it is probable that they
have pushed their way for a considerable distance beyond Chico.

In the Columbia River the shad is extremely abundant, and was per-
haps more numerous in 1896 than in any previous year. Its move-
ments in this river conform with those on the Atlantic coast; that is,
there is a definite run into the river for spawning purposes. The fish
are in greatest numbers in May and the first half of June. In the
region of the Cascades but few are caught in July, and none in August.
Here, in the season of 1896, the fish was more abundant and larger than
ever before.

Shad are taken in salmon wheels in the vicinity of the Cascades. In
May, 1896, 200 were caught in one wheel in a single day. The largest
ever seen here weighed 7 or 8 pounds, the usual weight being from 4 to
6 pounds.

Near the mouth of the river shad are taken in salmon traps from
early spring to the end of the fishing season, probably more being
caught in June than in any other month. ILxamples weighing as much
as 7 pounds are not infrequently taken, although the average in trap
nets is only about 4 pounds. Usually only 3 or 4 are taken at each lift
of the net, but sometimes 30 or more are obtained. A great many shad
too small to mesh are seen in the traps. In May, 1896, 7 of the largest
brought in by the Ilwaco trap fishermen on one day ranged in weight
from 74 to 11 pounds. The 11-pound shad was the largest ever observed
on the Columbia of which any record may be had.

In a salmon seine at Wallace Island, Columbia River, in May, 1896,
from one to two thousand shad were sometimes caught daily in six or
eight hauls, and in another seine operated 15 miles below Mapledell,
Oreg., 15,637 pounds were caught and marketed in the same month.
In 1895, between April 25 and July 13,a salmon seine at Quinn, Oreg.,
took 25,791 pounds of shad, that were shipped to Portland, and in
the following year, between April 13 and June 17, the same seine took
22,792 pounds.

The monthly catch was as follows:
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Shad are numerous in most of the rivers and bays on the coast of
Washingtoun. Many have been taken in Chehalis River, in tributaries

of Willapa Bay, and in Grays Harbor. Mr. A. B. Alexander reports
~ that shad have made their appearance in considerable numbers in the
vicinity of Point Roberts. At almost every lift of the salmon traps
during the summer of 1896 from 30 to 40 shad were taken. One trap
lifted in Mr. Alexander’s presence in July contained 55; their aver-
age size was about 34 pounds, but several weighed fully 5 pounds
apiece. There is little or no demand for them, and those caught are
returned to the water. At the present rate of increase it will be only a
short time when the waters of Puget Sound will teemn with this fish.

In July, 1887, Capt. D. Markham, of Ilwaco, Wash., while experi-
menting with salmon traps just below the mouth of the Stikine River,
Alaska, caught a dozen shad.

Commercial value of shad.—The prices received for shad by the Cali-
fornia fishermen in 1895 and 1896 rarely reached 5 cents a pound, and
were usually much lower. In April, 1896, many hundred pounds con-
signed to the San Francisco market brought only ¢ cent or 1 cent a
pound, and even these prices were maintained only by restricting the
catch. In Monterey Bay about 75 per ecent of the catch goes to San
Francisco. The tish sold locally bring the fishermen 3 to 6 cents a pound,
but sometimes the prices fall very low, and a box of 100 or 125 pounds
of shad will often yield only $1. At Sacramento there is little sale for
ghad. They bring the fishermen only 2 to 23 cents a pound at the
height of the season, and retail for 4 or 5 eents a pound.

The quantity of shad handled by the San Fraucisco dealers in 1894
was much less than in 1893. The receipts in 1895 were but little more
than half those in 1894, but 1896 showed a large gain over both 1894
and 1895. Mr. John P. Babcock, the chief deputy of the California
Fish Commission, thinks that the decline noted between 1893 and 1895
was more apparent than real, owing to the fact that in recent years the
practice has been growing among dealers of buying directly from the
fishermen at the city wharves, of which receipts no full account is kept.

The following statement, taken from the books of the San Francisco
dealers who purchased directly from the fishermen, shows by mouths
the quantities of shad handled in 1893, 1894, 1895, and 1896:

-—

Montha. 1893, E 1804, 1895. E 1896.
. [
|

Pounds. | Pounds. | Pounds. | Pounds.
JADUATY tternaucnnneeneieneennsesnssss masensnnnne ceonnnns 6,588 | 41,266 369 4,800

February ... 10,185 | 12,767 | 2,108
ey 10,546 | 17,747 | 14,257 [ 14,353
Tty 32.a0 | 39,115 | 23,900 | 65,625
Tho. 80,557 | 57,828 | 96,720 95, 302
Juno. 3001 22,027 | 25,787 | 38,020
Joly ... e Toa| w213| 18151
August 2,796 2, 020 805 3,627
Soptember . : 69 4751 3,317| 9264
Ooctober ..| 53,052 24,220 5,788 5, 383
Novewber ... .. 0 90,340 | 98,110 | 23,534| 24,028
DBCOMBOT . ceern tenrsecrirarnresnsssaresaranancnesansansanes 77, 882 8,278 | 0, 534 20,404
TOUAL - e e e e e e e eaaeaaas | 420,136 | 270,807 | 146,309 | 306,245
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In the Columbia River shad will bring the fishermen 3 or 4 cents a
pound early in the season, but in the middle of the season the price
drops to 1 cent, and even at that price the demand is limited. The
absence of a good market necessitates theé throwing away of far the
larger part of the catch. The fishermen save a few for home consump-
tion and for the use of their neighbors. The shad is regarded as a
good fish and is much liked, but it can not compete with salmon as a
marketable species.

A few shad have been canned on the Columbia River for experi-
mental purposes and home consumption. Mr. M. J. Kinney, of Asto-
ria, in 1895 canned shad for winter use on his own table. He states
that they were very good, but of course lacked the color and oil which
add to the value of the canned salmon. :



REPORT ON THE WORK OF THE STEAMER ALBATROSS.

{Absatract.]
By LieuT. CommanDER J. F. Moser, U. 8. N,

During the first part of the fiscal year,until December 15,the Albatroess
was employed in far-seal investigations, under direction of the Treasury
Department. After an extensive cruise in the North Pacific Ocean,
Bering Sea, visiting the different seal islands, she returned via Japan
and Hopoluln. The vessel was relieved from duty under the Treasury
Department December 15, and the latter part of the year was engaged
in fishery investigations off the coast of southern and central Oalifornia
until May, when preparations were made for an examination of the
streams of southeast Alaska, to determine their fishery resources.

During the year there were 153 days spent at sea underway and in
open anchorages, and 13,925 miles were steamed by log. The want of
reliable charts for navigation on the Asiatic coast was felt, and, incident-
ally to the regular work of the vessel, many hydrographic omissions
and errors were noted and corrected. Attention is called, in the report
of the vessel work, to the many doubtful islands, reefs, and shoals on or
near the regular tracks of vessels between Yokohama, Honolulu, and
San Francisco. Hydrographic notes and observations, particularly of
the Robben and Kuril islands, were compiled which, accompanied by
photographs and sketches, have been transmitted to the office of the
U. 8. Coast and Geodetic Survey.

The itinerary of the vessel was as follows:

Dutch Harbor, Unalaska......cccueennn- July 2-6 | Honolula Harbor, Onhu Island, Hawaii, Nov. 7-80
Pribilof Xslands coovveenivnnuinonannnn. July 8-19 | Sausalito Harbor, California........-.- Dec. 11-30
Dutch Harbor, Unalaska............... July 20-23 | San Diego Bay, Californis ........-- Jan.1-Apr.5
Commander Islands............... July 30-Aug. 9 | Santa CatalinaJYsland, California..-..... Apr. 6-10
Petropaulski Harbor, Kamchatka..... Aug. 11-10 | Montersy Bay, Colifornia....cccvevnnns Apr. 11-24
Kuril Tslands ...ccoocouicennrannnnn.. Aug. 22-26 | Sausalito AnChOrage seevvvrerenns Apr. 25-May 8
Robben Ysland, Okhotek Sea ...... Aug. 28-Sept.1 | Ports on Puget Sound, Washington. .. -May 1430
Shana Anchorage, Kuril Islands. .. ...... Sept.4-8 | Ports and auchorages in British Colum-
Hakodate Harbor, Yezo Island, Japan, Sept. 10-19 bia aund southeast Alaaka....ccveeenen June 1.-30
Yokohama Harbor, Japan ........ Sept. 22-Oct. 22

The commission appointed by the President in June, 1896, to investi-
gate the condition of the fur-seal herds of the Pribilof, Commander,
and Kuril islands consisted of Dr. David Starr Jordan, of Leland Stan-
ford Junior University; Mr. Leonhard Stejneger and Mr. F. A. Lucas,
of the United States National Museum; Lieut. Commander Jeff. F.

Moser, U. S. N., commander of the steamer 41batross; Mr. Q. H. Town-
: . CXLVIL
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send, naturalist; Col.Joseph Murray, special agent of the Treasury, and
Mr, G, A.Clark, secretary. The report covering their work will be made
by that commission. All the commissioners visited the Pribilof Islands,
and Dr. Stejneger and Lieut. Commander Moser wers instructed to visit
the Asiatic side, the former being detailed to make the report. ,
Submitted herewith are extracts and tables from the report of Lieut.
Commander Moser covering the snbsequent work of the vessel:

PACIFIC COAST FISHERIES.

In summing up the work of this vessel for the six months ending
June 30, 1897, that part relating to the salmon and balibut fisheries of
Alaska, which commenced June 6, forming part of the work for the
suminer and fall, will not be referred to, but left for the full report for
the six months ending December 31,1897. The fisheries in the vicinity
of Santa Catalina Island and the salmon trials with deep-sea gill nets
will here be chiefly considered.

‘Under instructionsof March 24, the Albatross wasdirected to examine
the shelf surrounding the island of Santa Catalina with reference to its
fishing resources. This island lies 18 miles south of Point Fermin (San
Pedro) and is separated from the mainland by the San Pedro Chanuel.
Its extreme length is 183 miles in a general east-and-west direction,
extreme breadth 7 miles, average width 4 miles, and length of shore
line about 45 miles. It is mountainous, with precipitous slopes, the
highest peak reaching an altitude of 2,109 feet. About 6 miles from
the extreme western end a break occursin the mountain system con-
necting the two parts by a very narrow isthmus about one-half mile
long, which gives it the appearance of two islands when approaching
from the northward. There are several coves in which large vessels
may find a lee, but no harbors for an all-around protection. The pre-
cipitous character of the shore line is sufficient indication that the
shore shelf is narrow. The 50-fathom curve is nowhere more than 2}
miles from shore, and generally within a mile, while the greatest dis-
tance of the 100-fathom curve, so far as the hydrography has been
developed, is less than 4 miles,

The character of the bottom generally is mud, with areas of mud and
sand, or mud and shells, or all combined. At a few points outside of
the immediate shore line and off the eastern and southeastern parts of
the island small areas of rocky bottom are found.

The visit of the Albatross during the first part of April was at a
period when the migratory fishes had not yet appeared, or at least the
advance guard of a few species had only commeneced to run. I can
therefore only speak of what might be termed the winter or early spring
fishing. From the morning of our arrival at Isthinus Cove, April 6, to
the morning of departure, April 10, the drag secines, gill nets, trawl
lines, hand lines, and beam trawl were constantly used whenever prac-
ticable, in depths varying between a few fathoms to 130 fathoms. ‘The
principal stations were made at Isthmus Cove and vicinity, in Catalina
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Harbor—in the vicinity of Dakin Cove (Avalon) to 86 fathoms, off the
southeast end to 50 fathoms, and off the south end to 132 fathoms. The
results are appended in detail by stations. The largest catches were
made with the drag seine, large numbers of smelt and small herring
being taken; with other gear the results were disappointing.

At Avalon, one morning, some 25 or 30 wall-eyed mackerel (Scomber
colias) and about a dozen rockfish (Sebastodes) were taken with the
triple mesh gill-net; a few yellow-tails had also recently been taken.
Hand-line fishing off the eastern end of the island did not meet with
much success, but south of the island, off what is known locally as Silver
Cafion, where the chart has character of bottom marked ¢“rocky,” we
took by hiand lines, in depths ranging from 90 to 132 fathoms, a large
number of rockfish (Sebastodes), the largest weighing 8 pounds.

The fishing here is entirely i spots: As the vessel drifted over a
favorable looality, probably a small, exposed rock area, as many as five
rockfish would be taken on one line. A few minutes afterwards the
pPlace would be passed, and then a long wait until we drifted over
another spot. All the places were visited that are known locally as
good fishing-grounds around the island, but so far as could be ascer-
tained there are 1no large fishing-banks on the shore shelf of this island.
On the south and southeast sides are a few small, rocky patches in deep
water, 80 to 130 fathoms, where if ope knows the exact ranges—a ship’s
length makes a difference—a person desiring to handle 100 or more
fathoms of line can obtain several varieties of fish in large numbers,
The visitor to the winter resort at Avalon can go to these spots and get
a “ good day’s fishing,” and the small village at that point can also be
supplied, but the grounds could not be relied upon for large markets.

Migratory fishes come to these shores during the spring and summer
in large numbers for spawning, and the summer visitor finds many
different species in abundance. During our visit, smelt, small herring,
and anchovies were plentiful, the seine bringing in large numbers; and
thelocal authorities stated that a little later all the fishes so well known
in these waters would be abundant, such as mackerel (Scomber colias),
yellow-tail (Seriola dorsalis), bonito (Sarda chilensis), albacore (Germo
alalunga), barracuda (Sphyrana argentea), etc.

The fisheries around Santa Catalina Island are not vigorously pros-
ecuted; there are a few fishermen at Avalon who supply the local
demands, and a few more at Isthmus Cove who ship occasionally to San
" Pedro. These latter were engaged in setting pots for the spiny lobster
during our visit, and making some preparations for summer fishing.
The demand for fresh fish by neighboring cities on the mainland is easily
met by local fishermen, and as the demands become greater this island
may supply a larger amount during the summer season. When the
sardine cannery at San Pedro is running, large hauls are made on this
side of the chanmnel, and no doubt fish of different species can be
taken here in sufficient numbers for canning or salting, but the supply
near the large cities is ample to meet their wants.
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The fishing methods in this vicinity have been fully described in pre-
vious publications of the Fish Commission, and therefore need not be
referred to again. '

The Albatross arrived at Santa Cruz, Monterey Bay, at midnight of
April 11, and commenced a series of investigations off Monterey Bay
and the Golden Gate with a view of determining the grounds resorted
to by salmon while at sea, and all the attending conditions. The
stations were selected with special reference to the character of the
bottom, and as net setting in such great depths was experimental, the
work was commenced under 100 fathoms depth. Seven stations were
made, and while the catch at each station, together with the beam-trawl
hauls, is appended in detail, it may not be uninteresting to add a few
remarks relating' to our trials.

The stations were first selected on the chart, but before setting the
nets the depth was ascertained by sounding, and, if satisfactory, one
or more bauls of the beam traw]l were made to test the bottom life.
The first station was selected near the 100-fathom curve on the south
side of the submarine gorge which penetrates the ecentral portion of
Monterey Bay, in latitude 36° 45’ 30’ N., longitude 121° 53’ 30"’ W., at
the sounding marked 127 fathoms, five, dark sand. The lead at this
point indicated soft mud. The vessel was then moved over short
distances, but each sounding indicated muddy bottom. Trials with the
beam trawl showed that proper bottom had been found, and two cod
gill-nets were set in 68 fathoms, latitude 36° 45’ 15" N., longitude 121°
53’ W., C. S. chart No.5500. On account of a dense fog these nets
were not hauled for three days, when the catch was found to be a few
rockfish and dogfish. The nets were badly torn by sharks. In all our
search for proper bottom conditions, the indications of mud as shown
by the lead were not conclusive, for at all such stations in this vieinity
and to the northward the beam trawl gave evidence of rocky bottom,
either by bringing up pieces of rock or marine forms only found on
" rocky bottom, besides the net being torn by dragging over rocks. The
shore shelf, say to 500 fathoms, appears to be bowlderous or stony,
generally covered or partly covered with or imbedded in mud.

Station No. 2 was in 39 fathoms, latitude 36° 39’ 30" N., longitude
121° 53’ W., near sounding 38 fathoms, hard gray sand. Two surface
salmon nets were set at this station and remained 18 hours without
result. At a third station, in 5 fathoms, gray sand and rock, inside of
Point Pinos and parallel to the beach of Pacific Grove, where 2 salmon
nets were down 12 hours, only a couple of rock bass were taken.

Station No. 4 was in 278 fathoms, mud and sand bottom, in latitude
360 47’ N., longitude 122° 10’ W. The beam trawl indicated very pro-
lific life, bringing up several bushels of sea-urchins, large numbers of
flounders, slime-eels, spider-crabs, starfishes, and other forms. There
were many humpback whales seen in the vicinity. These nets fished
16 hours, and when hauled brought in a number of black-cod and afew
dogfish, rockfish, and spider-crabs; nets very badly torn by sharks.
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Station No. 5 was in 581 fathoms, mud and sand, in latitude 360 43’
N., longitude 1220 12/ W, The beam trawl at this position brought up
about a dozen large macrura, the same number of rockfish and small
flounders, spider-crabs, and many other forms. Easter Sunday inter-
vened, and as a long search had to be made to recover the station the
nets were in position 48 hours, and when hauled contained a number <.)f
macrura and black-cod; nets badly torn, presumably by sharks. This
station is probably the deepest gill-net ~tation that has ever been mgde,
and it is doubtful if macrura have ever before been gilled.

Station No. 6 was made in 56 fathoms, sand and mud, in latitude
370 00’ 30" N., longitude 1220 20’ 30"’ W. The beam trawl indicated live
bottom, but the nets, after fishing 40 hours, were empty when hauled.
The conditions at this time were very unsatistactory; heavy wind and
sea prevailed, so that the gear could hardly be handled, but the nets
were well set, for they were clear when hauled.

Station No. 7 was in 68 futhoms, in latitude 37© 37/ 30/ N., longitude
1230 02’ W. The beam trawl indicated recky bottown, the trawl net
being badly cut. The gill nets fished 18 hours, and brought in large
numbers of rockfish, several black-cod, ratfish, dogfish, skates, etc.

These stations were all made between April 13 and 24. En route to
Alaska gill nets were set 4 miles SW. from the Tatoosh Island light
(entrance to Straits of Fueca) in 77 fathoms, live bottom, as indicated
by the beam trawl, and were fished for about 20 hours; they brought
in 1 black-cod, 1 flounder, numerous dogfish, and (rolled up in a few
fragments of what had been a net) a ground shark 10§ feet long.

It was intended to continue this work a few days off Cape Flattery,
but the weather was so unfavorable that all further trials were aban-
doned, and the vessel entered the sound to complete her preparations
for work in Alaska, ' '

Deep-sea gill nets, 1 think, can be used to 1,000 fathoms if the proper
gear and proper weather conditions are obtained. The nets furnished the
Albatross were not specially rigged and consisted of three salmon gill
nets and three cod gill nets, all 30 yards long of 16-6 flax,and hung to
6-thread tarred mavila. The salmon nets were: One 53 meshes, 6-inch;
45 meshes, 7-inch; and 40 meshes 8-inch; floats, 1 fathom apart. The
cod nets were 1 each: 24 meshes, 6-inch; 21 meshes, 7-inch; 18 meshes,
8-inch; floats, 2 fathowms apart. The floats used were glass, and alter-
nate ones on the salmon nets removed. The lower corner of the nets
were anchored with 10-pound Chester folding anchors. The buoy line
was 6 and 9 thread stuff and usually from a third to a balf the depth of
water was added to stray line. The bauling was done from boats by a
small hand wineh, This could have been done from the vessel by steam
winch, but there was danger of carrying away the light gear, not (?nly
by the heavy strain of the winch, but by the jump of the vessel in a
seaway. TFor hauling by steam specially heavy gear will be necessary.

The buoys were ordinary trawl-line buoys, the number increasing
with the depth of the set. At 581 fathoms four buoys were used on
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each line, and the line further relieved by a glass float at cach 100
fathoms. The glass floats are excellent if properly made; those sup-
plied seemed to be thin and not well sealed—about half becoming
‘“drunken” under the pressure, and therefore useless.

The positions were obtained by sextant angles on shore objéets and
compass bearings, yet in several instances some difficulty was experi-
enced in recovering the buoys. Large buoys can not be used without
increasing the gear very much in weight, and it is probable if the size
were very much increased the jump of the buoy in a seaway would move
the moorings. A very small metal nun-buoy painted red and white,
fitted with a socket for the staff of a small white flag, would be most
suitable. It is true that a vessel could lie near the nets, but some
method would have to be adopted to light the buoys for night work.
This course would, however, be frequently defeated by the weather.

The weather on the Pacific Coast is not favorable for these investi-
gations. The prevailing northwest winds, while not blowing a steady
gale, at times approach it and send in a sea too heavy for work of this
nature. When the winds slacken the fogsrelieve them. Moderate and
smooth seas are necessary to work the nets and use the beam trawl
successfully, and clear weather to locate the positions.

The greatest enemies to the nets were found to be sharks, for which
the gilled fish no doubt formed a tempting bait. A bite of the net was
usually taken with the fish. In someinstances the nets came up almost
in ribbons, and one set was always under repairs. From 15 to 20 nets
are needed in these investigations. When detained at an anchorage on
account of uunfavorable counditions outside, the drag seine was used,
surface gill nets and hook trawls set, and boats employed in trolling
and hand-line fishing.

Many fish taken by hook trawl and gill nets were found completely
hollowed out, nothing remaining but the head, vertebra, and skin.
This ig the work of the slime eel, which, introducing itself inside the
fish, sucks out the fleshy portion: A few specimens taken in the beam
trawl have been preserved.

The fishermen of Santa Cruz and Monterey state that they took
salmon in the bay every month during the winter of 1896-97; that the
salmon follow the bait, anchovies, and sardines, and can be taken when
the bait is inshore; that no salmon are taken in gill nets, but that
during the summer when the run is large they take several tons a day,
and all by trolling. During our visit no salinon were taken.

Referring to the investigations by deep-sea gill nets it will be seen
that at every station occupied there was good live bottom, and at every
get, except No. 6, fish were taken, showing that the nets were doing
their work; but in no instance were any anadromous fishes captured.
Judging from the forms of the bottom fish taken in the nets, the hauls
of the beam trawl, the general nature of the bottom, and considering
the subject of str uctuu, and pressure, it is my opinion that anadromous
fishes will not be found in ocean depths.
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CLIIT

TABLES.
1. ———l{ecord of ocean tempu atures and specifio gravttws (surface).
Temp. of
Station. | Tempor- | gpee(-ilmen

. ature by | Tempor-. "o ¢4 | Specifie
Date. | Time of day. 1 attached | ature sp. grav. | gravity.

Lat. N. ' L W thermom-' of nir. was

at. N. i ong. W. otor. taken.

1890. o] ot e} o [ o o
July 53 45 00 | 156 40 00 47 47 50 1.0259)
53 47 00 | 158 09 00 46 48 59 | 1.0252
53 40 00 | 169 22 00 40 49 59 1.0250
53 37 00 | 160 41 00 46 47 69 1. 0250
53 46 00 | 162 12 00 46 47 59 | . 1.0250
53 30 00 | 104 07 00 45 43 59 | 1.0248
.| 53 46 00 [ 105 28 00 44 43 59 | 1.0246
.| Duteh Harbor........ 46 41 59 | 1.0234
.| 562630 109 34 00 40 43 59 | 1.0246
64 24 15 ' 169 08 30 45 46 64| 10244
54 31 00| 170 08 00 44 45 64 | 1.0244
54 40 00 | 171 30 00 45| - 44 64| 1.0246
64 4500 | 172 48 00 45 45 64 | 1.0246
64 46 20 | 174 17 00 45 47 64 | 1.0244
54 58 00 | 175 24 00 45 46 64| 11,0244
54 50 00 176 38 00 | 46 48 641 1.0242
55 03 35 , 17}(5 07 18 | 47 48 64| 1.0242

a8t.
55 05 00 - 179 55 00 | 48 49 61| 1.0242
65 07 00 1 178 53 00 |, 46 46 64 | 10244
55 07 00 : 177 30 00 | 16 48 64 | 1.0244
55 05 00 | 176 09 00 | 46 48 04 | 1.0244
55 05 00 1 175 28 00 | 46 18 64 | 10244
55 03 00 ° 175 15 00 46 47 64 | 1.0244
65 03 00 | 174 08 00 45 46 64 | 1.0248
55 02 20 | 173 15 00 46 48 64 | 1.0246
54 58 00 | 172 21 00 46 48 64 | 1.0240
54 55 00 | 171 12 OV 46 47 64 | 1.0246
64 51 00 | 170 08 00 46 46 64| 1.0248
.| Bering Islond ........ 51 47 G4 10244
Aug. .| Copper Island........ 47 46 64 1. 0248
55 22 15 | 165 44 46 48 49 G4 | 1.0246
54 42 30 | 162 565 00 51 ° 58 64 | 1.0244
63 45 00 | 161 15 00 61 55 64 | 1,0230
53 17 00 | 160 35 00 50 53 64| 1.0236
.| 5250 00! 150 b4 60 52 58 64| 1.0224
.| Petropuulski ......... 50 55 64 1.0184
.i Aratcha Bu) ......... 43 60 G4 1, 0208
.| 5204 00: 158 49 00 49 54 64| 1,0240
51 36 00 | 158 30 00 46 50 64| 1.0240
51 15 30 i 157 53 30 51 54 64| 1.0236
50 49 00 . 187 22 00 52 85 64 ; 1.0238
50 21 00 | 156 53 00 48 48 67 ] 1.0240
4948 00 | 156 13 30 19 50 67| 1.02a8
49 30 00 , 155 21 00 45 48 67 | 1.0240
48 12 00 | 154 56 00 42 15 07 | 1.0242
48 43 00 | 154 36 00 40 44 67| 1.0242
48 39 00 .~ 154 20 00 38 41 67 | 1.0242
48 34 11| 153 52 00 42 44 67 | 1.02d2
48 20 00 ' 153 37 00 38 48 67 | 1.0242
48 22 00 153 20 00 43 45 67 | 1.0240
--| Matualsland......... 49 50 67 1, 0240
---| Sunduoi Rocks .. . 38 45 67 1. 0242
.| Ushishir Island 39 49 67 1.0242
47 32 30 | 152 14 45 40 45 671 1.0242
47 38 00 | 151 30 00 53 52 67 | 1.0240
47 42 00 | 150 44 00 16 42 67| 1.0238
47 48 00 | 149 30 00 47 45 7 1.0238
47 54 22 | 140 03 00 56 54 67| 1.0236
48 03 00 | 148 00 00 53 53 7 1,0233
48 00 00 | 147 11 00 56 56 67 | 1.0200
48 18 00 | 146 21 00 57 57 67 1. 0230
48 26 30 | 145 28 00 54 57 67 1.0220
30 Robben Tsland ....... 58 56 67 1, 0222
Sept 48 35 00 | 144 11 30 63 57 74 1.0222
pt. : 48 46 07 | 144 00 17 56 56 74| 1.0222
: 48 20 00 | 144 41 00 47 54 74| 10222
z 47 56 00 | 145 13 00 65 b4 74| 1.0220
> 47 28 00 | 145 48 00 56 63 74 | 1.0220
.3 40 50 27 | 146 22 42 57 58 74 1~°2;0
é 46 38 00 | 146 45 00 56 6 | 10e
4 46 18 00 | 147 05 00 55 53 74| 10 %2
4 45 54 00 | 147 17 00 53 63 74| Lo

4 45 31 30 | 147 32 30 55 58 74| 1.0234
6 4516 30 | 147 44 00 68 64 4| 1024
6 45 17 00 | 146 51 00 58 61 74| 1.0230
6 45 20 00 | 145 58 00 58 62 T4y 10232
7 45 24 00 | 145 03 00 57 0, 74| 10232

Specific
gravity re-
duced to
15° C.

023928
023928
023928

024128
024128
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1.—Record of ocean temperatures and specifio gravitics (surface)—Continued.

Temp. of |
Station. Temper- J .
ature by | Temper- SPmlmon Speoifio | Sl:/ei:l'ﬂc
Date. | Time of day. attached | ature | &b time | Sp f i -
thermom.| of air. “P'wl{::"- gravity. ‘1’503 C to
.N. | Long. E, .
Lat. g eter. taken. .
o ron [+ o [+
144 04 30 56 62 74 1. 0230 1. 024266
143 17 00 56 59 74 1. 0228 1. 024066
142 32 00 58 68 74 1.0224 1. 023666
141 46 00 53 57 4 1. 0228 1. 624066
141 21 00 66 64 74 1.0230 1. 024266
141 10 00 67 68 74 1.0234 1. 024666
140 42 00 68 68 74 1.0234 1. 024660
. 140 16 00 68 86 74 1.0234 1. 024666
139 54 00 - 68 68 74 1.0236 1. 024866
139 37 00 68 69 74 1. 0236 1. 024866
139 42 00 69 89 " 1.0236 1. 024866
140 12 00 70 68 74 1. 0232 1. 024466
.Japan ..... 68 68 74 1. 0230 1. 024268
142 17 00 67 70 70 1. 0240 1. 024630
141 56 20 - 68 68 70 1.0238 1. 024430
141 36 10 69 69 70 1. 0238 1. 024230
141 19 00 08 88 70 1. 0238 1. 024430
140 55 40 72 69 70 1. 0238 1.024430
140 42 30 7| 72 70 1. 0240 1. 024630
. 139 67 30 70 73 70 1. 0242 1.024830
. .| Gulf of Tokio........ 70 (1] 70 1. 0202 1. 020830
Oct. . . 0 140 35 00 73 68 70 1.0242 1. 024830
141 30 00 7 88 70 1. 0246 1. 025230
142 29 00 73 66 70 1. 0248 1. 025230
143 25 30 7% 67 70 1. 0246 1.025230
144 25 00 75 67 70 1. 0246 1. 025230
145 50 00 74 85 70 1.0248 1. 025430
146 51 00 74 85 70 1. 0248 1. 025430
147 47 00 % 68 70 1. 0248 1. 0256430
148 58 00 5 68 70 1. 0248 1. 025430
150 05 00 74 67 70 1. 0248 1. 025430
151 10 00 73 68 70 1. 0246 1. 025230
152 04 00 4 72 70 1. 0246 1. 025230
p. 153 25 00 74 70 70 1. 0246 1. 025230
. 154 40 00 73 69 70 1. 0246 1. 025230
26| 6a. 155 38 00 73 68 70 1. 0248 1. 025430
26 {12 m 156 21 30 72 72 70 1. 0246 1. 025280
26| 6p.m 34 10 00 [ 157 42 00 76 4 70 1.0248 1. 025430
>~ 2 |12p.m 34 10 00 | 1568 45 00 73 71 70 1. 0248 1. 025430
27| 6a.m 34 20 00 | 159 50 00 72 72 70 1. 0250 1. 025630
27| 12m.. 34 256 30 [ 160 54 46 72 72 70 1. 0250 1. 025630
27| 6p.m........ 34 25 00 161 45 00 1 74 70 1. 0250 1. 025630
271 12p.m........ 34 26 00 162 46 00 70 73 70 1. 0250 1. 025630
28| 6a.m. .| 342530 | 163 50 00 71 74 (1] 1.0248 1. 025430
28 | 12m... .| 84 2618 165 01 25 71 74 70 1. 0248 1. 025430
28| 6p.m. . 34 24 00 166 10 00 71 T4 70 1.0248 1. 025430
28 | 12 p.m. .| 84 24 30 167 25 00 72 7% 70 1.0248 1. 025430
20| 6a.m. .| 8424 00| 168 35 00 72 74 70 1.0248 1. 025230
20 12m.... .| 34 23 46 169 32 23 60 73 70 1.0248 1. 025430
20 6p.m. .| 3424 00 170 50 00 72 73 70 1.0248 1. 025430
20 | 12p.m. .| 342330/ 172 00 00 72 73 70 1. 0248 1. 025430
30| 8a.m. .1 8422004 173 20 00 73 74 70 1. 0250 1. 025630
80 12m... .| 342145 | 174 18 16 72 7% 70 1. 0252 1. 025830
80| 6p.m. .| 3416 00 | 175 45 00 70 74 70 1.0252 1. 025830
80 | 12 p.m. 34 10 00 176 55 00 60 73 70 1. 0252 1. 025830
81 6a.m 34 02 00 | 178 00 00 69 72 70 1. 0252 1. 025830
8l |12m.. 33 56 00 | 178 55 00 67 70 70 1. 0262 1. 025830
31| 6p.m. 33 40 00 173‘,58 00 67 85 82 1. 0236 1. 026200
est.
31| 12p.m 33 28 00 | 179 06 00 67 66 82 1.0236 1. 026200
Nov. 1 ¢a.m 33 18 00 178 23 00 85 66 82 1. 0240 1. 026700
1112m.. 32 28 00 174 21 15 66 67 82 1. 0242 1. 026800
1 6p.m. 32 00 00 173 31 00 (2] 85 82 1. 0242 1. 026800
1{12p.m 3127 00| 172 40 00 70 66 82 1.0242 1. 0268900
2 6a.m 30 50 00 176 31 00 72 67 82 1. 0242 1. 026900
2(12m...... 170 56 45 72 71 82 1. 0242 1. 026800
2 . 170 10 00 72 69 82 1. 0242 1, 026801
2 169 23 00 72 69 82 1. 0242 1. 026800
8 168 37 00 73 68 82 1. 0244 1. 027100
3 167 41 14 7% 72 82 1. 0244 1.027100 |,
3 186 57 00 7% 4 82 1. 0244 1. 027100
8 166 02 00 74 72 82 1. 0244 1.027100
4 165 19 00 6 72 82 1. 0242 1. 026900
4 164 18 00 76 75 82 1.0242 1. 026800
4 163 38 00 76 76 82 1. 0242 1. 026900
4 162 63 00 76 76 82 1.0242 1. 026900
5 161 56 00 77 78 82 1.0240 1. 026700
5 160 50 00 77 80 82 1.0240 1. 026700
5 160 22 00 78 80 82 1.0242 1. 026900
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1.—Record of ocean temperatures and specific gravitics (aurface)—Continued.

Temp. of

Station. T:mp%r Temper speeo men . s?,?‘t’m
ature by | at time | Specifio | gra re-
Date. | Time of duy. attached aftu;: sp. grav. | gravity. duoe% to

-l of air. - o C,

Lat.N. | Long W. |thermom as 15
1890. o u ¢ o n o © [}
Nov. 5 23 52 00 | 159 41 00 7 80 g2 | 1.0242 [ 1.026900
8 7 7 79 g2 | 1.0242{ 1.026000
23 27 00 | 150 27 00 77 omz | 1000000
8 23 02 30 | 160 01 30 7 80 g2| 1L 240 | 1020780
¢ 22 31 00 | 158 47 00 7 80 g2| 10288 | .02

6 22 03 00 | 158 82 00 i 80 g2 | 1.02 L ozemsoo
K | 213100/ 15818 00 77 80 g2 | L0238 1020000
7 .| Honolulu, H.1........ 8 81 g2| lox;2) 102580
30 21 21 00| 167 28 00 6 78 67| 1.0256 - 025707
Dec. 1 22 53 00 | 154 27 30 7 78 o7 | yozgs| 1025067
2 24 83 10 | 151 19 15 7% 78 67| 1.0268 1.025987
3 26 15 00 | 148 20 00 74 76 67| 1.0268| 1.0 967

4 27 47 00 | 146 37 00 3 73 67| 1.0258 [ .1.025
5 29 17 20 | 143 03 25 68 70 67| 1.0258 | 1.025067
8 80 26 00 | 140 09 00 69 70 67| 1.0256 | 1,025767
7 81 36 80 | 137 02 00 66 63 67| 1.0256 | 1,026767
8 32 53 00 | 183 32 00 65 60 67| 1.0262] 1.026387
9 84 01 26 | 130 00 12 86 71 671 1.0248 | 1.024087
10 85 55 45 | 126 17 80 80 63 67| 1.0248 | 1,024087

2.—Reoord of accepted sounding stations of the United States Fish Commission steamer
Albatross for the fiscal year ending June 30, 1897.

EASTERN PORTION OF BERING SEA SOUTH OF PRIBILOF ISLANDS.

Position, Temperatures.
Date. Serial Time of Depth. Character of
number.| “day. | potN. | Long. W.[ bottom. | 4y, | Sur-| Bot-
1898. o + u o ¢ #{ Fms.
July 7| Dr.3634| 4.14p.m. | 54 51 00 | 167 27 00 664 | bk. VoL S........ 438 43 36.3

. 8
7| Hy.3655| 8.18 p.m. | b4 51 00 | 167 46 00 671 | gn. M.bk.vol.8 .| 43 43 36. 4

1PROM BERING ISLAND TO KAMCHATKA COAST.
East.

Aug. 9 [*Hy.8860| 3.05p.m. | 5511 80 16539 00 41 | foe, gy.S.bk.Sh.| 52 48 |........
Hy.3661( 6.21 p.m. | £5 08 30 | 165 26 00 | 2,250 | fne. gy. 8. bk. P.C| 49 49 3.0
g1 Hy.3662(11.16 p.m. [ 54 40 42 | 164 36 00 | 2,665 | M. fne.dk.S. P ..| 52 49 35.0
10 | Hy 3663 | 5.24 2a.m. | 54 51 00 | 163 46 00 | 3,117 | bu. M. fno. dk. S .} 54 49 35.2
10 Hy. 3064 |11.01a.m. | 54 4230 | 16256500 2,077 { bu. M. dk.S.P...; &7 50 85.0
10 | Hy.3665| 4.20 p.m. | 54 35 00 | 162 11 30 473 | bn. M. dk.S....{ 53 4“4 38.0
10 |*Hy.3666 | 5.49 p.m.| 54 32 30| 161 58 30 586 | bn.M.fne.S.P..| 53 44 87.4
10 8 Hy.3667 | 7.07 p.m 54 29 00 | 161 50 00 453 | bon. M.dk.S.P...| B4 45 37.0
7SOUTHEAST COAST OF KAMCHATKA.
Aug.20 | Hy.3638(10.04 n.m. | 61 17 00 ! 158 10 00 127 | gn. M.Co. dk.S.P| 63 49 82.7
20 | Dr. 3043 |10.43 a.m. | 51 16 00 | 168 03 00 100 ﬁk. S.Poceeeee.s 4 63 49 8L.7
20 | Dr.3644 | .09 p.m. | 51 09 00 | 157 48 00 96 | bk.S .eeieacecnns 60| 61 83.1
8§ ALONG KURIL CHAIN.
Aug. 21 | Hy.3660| 8.42p.m.| 48 43 00 | 154 31 00 425 4 41 86.7
22 | Hy.3670| 8.32a.m.| 48 33 00| 154 53 00 114 42 37 85
22 | Hy.3671| 5.01a.m.| 48 32 00| 164 55 00 108 41 87 Jeceesse-
22 | Hy.3672| 11.19a.m.| 48 36 00 | 153 59 00 804 45 42 86.;
22 | My.3673} 7.54p.m.| 48 26 00| 153 53 00} 1,102 47 45 34.7
23 | Hy.3674| 10.26 a.m. | 48 19 00 | 153 23 00 | 1,001 48 44 ggs
23| Hy.2675| 2.24p.m.| 48 1300 153 20 00 | 624 48| 49 7
24 "Hy.3676 | 10.58 a.m. | 47 35 00 | 152 48 30 96 45 88 g
'Except station Hy. 3600, geographical positions on this line are independent of shorité %:::rl?ﬁ by

*Accepting positivn of Ari Kamen, Boring Island, as plotted on Stejnoger’s map,
E-‘ El:i(tlngeg.). dis:&ut 3 miles frlgm| Hy. 3660.
worial temperatures to 1,000 fathoms.
Pt:%:;oﬁsl f:{xtl.' Rt, Pt. to Cape e %050 08 firet Pt. left of Ext. Rt. Pt. to Kosloff. 77 02/ Ext. Rt.
t. Kronotski.
$102043' Ext. Rt. Bt. to Kosloff. §1° 03’ Ext. Rt. Pt. to Kronotski. 6° 07 KosloIﬂ“, “65){’5'“9 ?,\hv“d Rock.
Ext. Right Pofut, N.16° E.,mag. Mt. Eronotaki, N. 74> W. mag. Capo Koslofl, . 86015, ., mag:
“7 68 Ext. Ri. Pt to Kouloff. 10 {2 Koslotl to dotached rosk. G 0 Koaloff, . n meg.
graphical positions, approximate, without relativn to sho! ; t station Hy. 8676,
8Geo hical post roximate, without relation to shore features, except station Hy. A
9Posi 10111) reforygg 'ggl:?b:gpo(;xn;nt)ld Village, Lower Uehishir Island, as in lat. 470 30° 56.8" N,
long. 152° 47 65" E., determined by this vesscl.
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2.—Record of accepled sounding stations of the United States Fish Commission stcamer

Albatross for the fiscal year ending June

30, 1897—Continued.

1SEA OF OKHOTSK FROM LOWER USHISHIR ISLAND TO ROBBEN ISLAND.

PositiQn. l i l ‘Temperatures.
Serial Time of S R — Character of
. Dato. > Depth. |
number. day. Lat.N. | Loug. W. bottom. ! Air. E‘lé: t]f)(:]f.
— | - | |-
1896. o s 1 o 1| Fms. | ]

Aug. 26 ?Hy.3679| 7.27a.m.| 47 31 30 | 152 45 48 37 [P eeennnnne. ..l 451 39 38.7
20 3Hy.3680] 8.14 a.m.| 47 31 30 | 152 30 00 885 | P enenn....s | 45 40 ; 35.7
26 $Hy.3681| 9.27a.m.| 47 3142 15232 00! 1,164 ; fne. g£y. 8 44 | 49 35.2
26 16 My.3682 ) 11.07 a.m. ) 47 32 00| 152 21 00 : 1,500 \311. M.fne.gy.S .0 44, 39 34.7
26 SHy.3683] 1.22p.m.| 47 33 00| 152 07 00 | 1,712 | fne. gy. S........ 47 l 39 35.2
26 | Hy.3684{ 4.25 p.m.{ 47 36 00 | 151 48 00 | 1,830 ! bn. M. dk. 53 63 Jeerenn-
26 | Hy.3685| 9.32 p.m.| 47 40 30 | 151 05 00 | 1,836 | bn. M. fne.S.. |4 | 50 35.7
27 ({ Hy.3688| 2.32a.m.[ 47 45 00| 150 23 30 [ 1,836 | bn. M. fne. S..... L4347 35.9
27 | Hy.3687| 7.46a.m.; 47 50 00 149 42 00 | 1,843 | bu. &yl M. fue.S 48 50 36.0
27 | Hy.3688) 1.02p.m.| 47 55 30! 148 56 00 | 1,562 | bn. M. fne. S..... | 55 \ 55 35.8
27 | Hy. 3689 5.41p.m.| 48 01 30 | 148 18 30 | 1,426 | bn, M. fne. S..... 65 55 36.0
27 | Hy.3680 | 10.36p.m.| 48 08 00 | 147 34 00 064 | 1t.bn. M. qtz.S..; 56! 56 36.0
28 | Hy. 36081} 3.27a.m.| 48 15 00 | 146 51 00 796 | It.bn. M. qt2. 8§ i 571 59 30.0
28 Iry. 3602 | 802a.m.| 48 21 00 146 08 00 698 | bn. M. fue. S..... 68 56 36.2
28 | Hy.30693| 12.47 p.m.| 48 27 45 l 145 20 30 155 |-bn. M. ¢rs, vol. S.1 58 ' 56 33.0
28 | HY.3694 | #.46p.m.| 48 31 48 | 144 54 51 27 | fne. G. R.Sh..... | 571 48 35.0
28 | Hy.3695| 5.30p. m.\ 48 29 00 ‘ 144 42 30 16 [ TKY ceeevnnnneans | 58 I 51 [.oenunan

. !
7SEA OF OKHOTSK FROM ROBBEN ISLAND TO ITURUP ISLAND.
| - I'
Sept, 2| Hy.3690| 5.44 p.m.| 48 22 00 I 144 41 00 20 | fno. S. P......... 55 47 40.0
2| Hy.3607| 9.04p. m.| 48 05 00 | 145 01 00 71 | bLM............ 54 55 31.0
3| Hy.3698| 1.40a. 1. 47 43 00 . 145 28 00 631 gn. M.S......... b4 54 37.0
3| Hy.3608: 6.12a.m.| 47 20 30 | 14554 00| 1,684 : gn. M. fne. S..... 563 50 35.9
3 Hy.3700| 11,084 m.| 46 58 00 ' 146 20 00 | 1,818 | gn. M fue. S 57 58 35.9
8| Hy. 37011 4.18p.m.| 46 35 00, 146 49 00 | 1,820 | lt. bn. M. S 62 55 36.0
3| Hy.3702( 9.13p.m.| 46 15 00 | 147 07 00 | 1,817 ; bn. M. fne. 55 55 35.8
4| Hy.3703| 2.18a.m.| 4548 00 ' 147 22 00 | 1.825 | gn. M. fne. S.....| 53 54 36.0
4| Hy.3704 | 4.28a.m.| 45 40 00 | 147 28 00 | 1,761 {;n. M. foe. S.....| 63 53 35.0
4 Hy.3705, 6.258.m.| 4531 30! 147 32 30: 1,078 | bn. M. fne. § 63 54 86.0
4 Hy.3706] 8.20a.m.| 4523 00 147 39 30 | 1,107 ; bn. M. foe. S..... 54! G5¢ 36.0
4| Hy.3707| 9.25a.10. 4518 00 i 147 42 00 668 | bu. M. crs, S..... 4 ‘ 54 36:5
7SEA OF OKHOTSK FROM ITURUP ISLAND TOWARD LA PEROUSE STRAITS.
Sept. 8 ! Dr. 3652 10.00a.m.| 45 156 30 ’ 147 53 00 14 , 51.0..... R S 50|| ........
6 { Dr. 3653 10.30 a.m.’ 45 14 00 | 147 52 0 . 6 57 865
6 | Hy.3708 | 10.53 a. m. 45 106 00 | 147 562 00 64 68 60.0
6 | Hy. 3709 11.48 a. m.' 45 18 30 | 147 45 00 \ 04 58 35.7
6| Hy.3710| 1.20p.m. 45 18 00 & 147 31 00 810 | gu. M.S ... ... 60 | 55 36.0
6 | Hy. 3711 4.06 p.m. 1 45 19 00 | 147 09 00 | 1,641 gn.M. fne.S..... 11} ‘ 54 36.0
6| Hy.3712| 9.06p.m. 45 21 00 146 27 00 | 1,744 i gn. M. fne.S..... 60 58 35.8
7| Hy.3713] 1.53a.m.! 45 23 00 | 145 46 00 [ 1,700 ' gn. M. S......... 61 58 36.0
7 Hy.3714; 6.30a.m.1 45 25 00 ° 145 02 00 | 1,649 ' gu. M.S......... 80 57 35,9
7 Hy.3715| 10.43a.m.! 45 27 00 | 144 21 00 408 M.cre. S.P...| 62 54 36.5
7 |Hy.3716: 2.38p.m.! 45 81 00 ' 143 38 00 | 122 62| 56 83.0
7 |Hy.3717| 6.22p.m., 45 34 00~ 143 12 00 68 61 57 34.0
7 {Hy.3718| 6.50p.m.’ 45 306 30 : 142 58 00 62 60 69 32.0
| |

! Geographical positions on this line referred to obs.spot at 0O1d Village, Lower Ushishir Island, as
in lat. 470 30’ 56.8/ Ni, long. 152° 47’ 65" E. Robben Island is assumed to De in lat. 482 31’ 30" N, long.

1440 48’ 38" E,
2 Babuskin Rock, south (true) 3 mile.

3SW. end Lowor Ushishir, 8. 68° E., true; S. end Ketoy, 8.48° W, true.
4S5W. end Lower Ushishir, 8. 80° E,, true; S.end Ketoy, S.280 W, truo.
s5SW. end Lower Ushishir, $.92° L., true; S, end Ketoy,S. 14° K., true.
$Right ond Ketoy, 8 44° E., truo: North Ushishir Peak, S. 860 L., true.
The five preceding bearings are all independent of goographical positions of the stations and have

not been adjnsted.

7 Positions on this line are geographical without relation to shore features.

chart No, 2405 of Shaua Village, Iturup Island, is acoepted. Lat,45° 15’ N, long. 1470 66 E.

Position given on B. A.
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8.—Reoord of stations of the steamer Albatross where long-beam trawl was uscd.

i
Position. Temperatures., Wind. T .
—_— T e
5 . g =3
> Time of . . Character of 8 178
“ Datoe. 2 L
1 bottom. b s .S
fé' day. Lat. N. {Long. W.| _ g g ’.2 e 8 ,E'E
o o) © o S |~
4 ié| R |A a |& R
o+t n o + Fuma,
Santa Oatalina Is-
1897 land, Oalifornia.
3662 | Apr. 8| 1100 a.m.| 14" off Avalon, Da- | 60 | 68 | 61.7 | 47 | Fne. gy. s...[Variable.0—1 | 11
kins Cove, 10
3603 | Apr. 8 | 11.39 a.m.| Near preceding | 66 | 58 | 52.5 | 47 |..... 0 eeueen vedo....|0—1
station.
3064 | Apr. 8| 1.39 p.m.| 2'off Avalon, Da- | 70 { 58 | 40.7 | 80 [..... do ...-.. .do....Jo—1 ] 13
kins Cove. :
8665 | Apr. 9| 1.07 p.m.| 3317 00 |118 24 00 | 76 | 61 |.._... 69 |..... do...... codo...fo—1| 9
Monterey Bay and
vietnity.
3666 | Apr. 13 | 11.02 a.m.| 36 45 00 |121 53 00 . 64|56 1...... 68 | M.e.bldr ...| West ...;1—2 8
3667 . Apr. 13 | 12.04 p.m.; 86 45 00 {121 52 00 i 64 | 55 47.7 190 ._... do ...... ...do....] 2, 12
3668 | Apr. 13 2.44 p.1n. | 36 40 00 {121 53 00 | 67 { 56 | 48.7 | 39 |'S. mica ..... W. by S.[1—2 11
3669 | Apr. 16 | 4.43 p.n.| 36 47 00 [122 11 00 | 55 | 57 | 42.7 278 | Gn.m.fne.8 | SSW ...[0—1 | 15
3670 | Apr. 17 | 11.44 a.m.| 86 43 00 {122 12 00 | 58 | 54 | 37.8 581 D.ID. B..... Calm ... [
3671 | Apr. 21 | 10.52 a.m.| 37 00 00 {122 20 00 | 53 | 50 |...... 56 |..... do. I NW.byw 5—-6; 15
3672 | Apr. 24 ) 10.47 a.1mn.| 37 37 00 (123 02 00 | 56 | 49 | 40,0 68 | S.o0.r......] NW ....| 2| 21
Flattery Bank.
8673 | May 14 | 0.50 a.m.| 48 21 45 il24 60 30 | 54 | 47 | 45.0 { 77 | Gn.n.a..... West. ..[1—2 |....
i .

Tlesults of Beam-trawl Hauls.

No. 3662.—Many flounders of 2 spooies, 1 quite
largo, many small; many small sculpins; several
large holothurinns; many sea-urchins, 2 apecies;
2 soft crabs with mossy backs; 1 naked mollusk;
1shell with small ascidinns attached; fow small
wholls of two specios ; fow large hermnit-crabs; fow
brachiopods with cup-corals attached; few bard
red starfish; 3 very smnall starfish; 2 frogments of
spongo; 4 small shrimps.

No. 663.—Several Jarge flounders, 2 apecies,
many young and small; sevoeral youngsculping; 1
small octopus; 1 amall fish; 3 small shrin )8; 1
large red holothurian; 2 hard red starfish; 1 large
gray starfish; 1 very small star'sh; 1 very small
ophiuran; many sca-urching of 2 specios; 2 pon-
natula, 1 very small; 1 large worni in tube; 1large
and 3 small shells.

No. 3664.—2 large flounders of difforent specios,
few small; 1 red sculpin; several small sculpins;
2 alligator-fish; few young rockfish: 1 small
blenny; many sca-urchins, 2 specios; few small
shriml)s; 1 small hermit ¢rab; 1 tiny spider-crab; !
1 cushion starfieh; several hard starfish with
short arms; 1 large soft starfish; 1 large shell;
few small shells; 1 10lothurian; 1 naked mollusk ;
1worm; skate egg-cases, bryozoa, hydroids, otc.

No.8665.—36 smnll flounders, 2 or 3'specios ; sov-
eral flounder fry; 1 sculpin; small sculping of
several apecies; 't adult and 2 small alligator-tish;
fow young rockfish; 1 small skato; 1 amall octo-
Dus; sca-urchins, 2 specics; sovoral red holothu-
rians; 1 hard-skinned holothurinn covered with
warts; 1 amall ophiuran; sevoral small starfish, 2
or 3 species; fow small shrimps; 1 large worm
intube; 2 naked mollusks; 1 small sea spider.

No. 3666.—1 cultus-cod, fewale, 39? inches, 213
pounds, §t0nmch ompty; 1 cultus-cod, female, 30%
Inches, 12 pounds, reaigun of fish well digestod in
stomach; 4 chimera; 3 red rockfish; 1 skato; 3
small flounders; several oung rocktish; 2 small
octopus; 1 bushellarge wﬁvito anemones; 1 prawn;
few small shrimps of 2 apocies; 1 cach of 2 species
of holothurians; 1 small crab; 1 hermit-crab; sov-
eral small shells of sovoral species; 1 small crus.
tacean; 3 starfinh of different species; many small
and a fow large worms and tubes; several cup-
corala. A bowlderthe size of ahogshead, covered
w hanemonosuudcup-comls.wnsnlno broughtup.

0. 3667.—8 small rocktish, of 8 species; 1 col-
pout; 1 small lounder; 1 small octopus; 1 holo-
thurian; 2 sea-urchins. ;

No. 3668.—1 large and fow small long-finned sole;
1 small fish; few shrimps; 3 small shells of 2 spe-
cies; 1 parasitic crustacoan; 1 ophiuran.

No. 8669.—1 rockflsh (8. ruber); 1 Jargo skate
with rockfish in stomach; 1 small skate; 15 largo
flounders, of 3 species; soveral slime cols; 1
small pelagic fish, with vory long teeth; 2 small
fishes; several large and few small spider-crabs;
1 small anemone; few small modusau ; several her-
mit-crabs; 1 barrel sea-urchius, ap: arontly of
samo spocies ; severnl small hard atarfish ; soveral
small brittle startish with many arms; several
shrimps; 1 fragmont sponge; several shells.

No. 3670.—8 maoruri, 4 male and 4 female, 1
with apparently cipe ova; 3 large ounders; rmany
red small rockflsh (probably Sebnstes); soveral
young rockflsh; 1 small dusky fish, and 1 very
small brilliant-scaled fish, both evidently pelagio;
8 large s‘)ider-cmbs, with long thin red legs;
many small ditto; 1 largo crimson prawn; few
small shrimps; 2 sea lice; few very small sea-
urchins; 3 swall starfish with many arms; 2 small
starfish of different specics; 2 ophiurans, 1 very
small; many small shells of several species;
many shells (Gasteropoada) mostly with small, red
anemones nttached, aud o fow with hermit-crabs;
many small, red anemones: few small Pennatula;
2 nnﬁod mollusks; worms of soveral species; 4
sea mico; 1 small squid; 1 small medusa; 1 skate
ogg-case with anemone attachod.

No.8671 —Several Jarge and fow amall flounders
of 2 or 3 specios; ova of largor flounders ncarly
ripc,showing pink through skin: few small rock-

. fish; 3 alligator-flsh; 2 young squid; 1 shrimp;
. fow sen-ur([:;hins; governl atarfish; several ophi-

urans; several s!m]lsaa 011‘14 ;pocios; few worms
nd sea mice; 3 naked mollusks.

* No. 3672.—4 large flounders, 2 ouch of 2 spocies;
1 small rockfish; 1 large skate; 1 alligator-tish,
ova well developed; 1 smallshrimp; 1 smlnll star-
fish; few ophlurans; man crinoids; 2 emull
shells, 1 with hermit-orab; I sea-urchin; 1 large
groen worm; 2 smn{l crabs; 1 large anemone; 1
8 rent coral.

""X"ll. g(‘;*;g.n-—l large barndoor skate, 8 pounds; 1
large flonundor with young shrimps in stomach; 4
chimera; 2 small alligator-tish; 2 flounder fry; 1
young squid; soveral shells, few with hermit-
crabs; several shrimps and prawns; several ophi-
urans; few fragmonts sponge; 1 large starfish,
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4.—Record of gill-net stations of the U.

OF FISH AND FISHERIES.

8. Fish Commission steamer Albatross.

,; Position. Tempora-| § | ¢ Wind. Nets sot.
2 - £] %
E Date. | Time. $ld F !3:5 g ]
% Lat.N. [Long.W.| |&|g |2 E g g E i =
. MBS & E 5la)8
& 4@’ (8] © a |&8%| &
[« r u o 1 "
Santa Qatalina Is-
1897 land, Oalifornia.
Apr. 7| Tp.m.....[ 1* 8% BE. of Ava- | 64| 68._..(6-10 rky. | Variable| 1z(11 [ 2{ Menha.
lon,Dakins Cove. den.
: N PSRN ; T SRR R, 0eeaconcnnn- . 60] 58)....16-10/ rky. [....do...]1-2z/ 3} 2 Do.
Monterey Bay and
v‘gm'ty. .
1| Apr.13 | 10 am....| 38 4515 | 121 63 00 | 64| 55(47.7] 68| m.S.bldr.|....do ...|0-1 | 70| 2| Cod.
2 13 {230 p.m..[ 86 39380 | 12153 00 | 57| 5648.7| 39|gy.Smica.| W. & §.11.2z 19, 2| Salmon.
3 4| 5pm..... Off Pacific Grove, | 60| 57|....| 5| gy.S.rky.| WNW . [3-22| 13; 2{ Do.
Pofut Pinos. ‘ 1| Salmon
4 16| 4p.m..... 36 47 00 | 122 10 00 | 55 57(42.7| 278 8y- éu SSw....|l 1 17{2 Cod *
fne. 8. -
5 17| 1am....| 864300 | 1221200 | 57| 6527.8| 681 gy.m. 5. | Variable o1 | s1){ }| Salmon.
6 -21|9.30 a.m..[ 37 0080 | 1222030 | 53! 60]....[ 56 gy.m.S.| WNW_.| & 48{% ?;:‘é‘“’“'
7 24 | 10.30 n.m.| 37 37 30 l 1230200 | 56, 49.49.0| 68 S.Co.R.{ NW....| 2|20} Salmon.
Flattery Bank.
8 | May14.| 830 a.m..| 48 2130 I 124 50 15 | 53| 48]46.0) 80| gn.m.S.| W. & N.| 2 221{é Salmon.
Sets marked x made at surface; femuiudor on bottom.
Results of gill-net trials, .
April 7.~1 anchovy. ach empt;y. 1large flounder; 2 dogfish; 6 craba;
April 8.—Barren, branch of cherry tree with anemone attached (pre-
0. 1.—One net badly torn. 8 rockfish (8. | served section with anemone).
paucispinis), 8 badly eaten by sea lice—skin only No.5,—Cod net badly torn; 3 black-cod, all
remaining; average length of 6 not destroyed, 264 | females; average length, 30§ inches; average

inches; average weight, 8 1bs.; 4 females, al

with empty stomachs; 1 male with fish bones. 1

rockfish (S¥ mwelanops), 20 inches long, also badly

eaton. 1 cultus (badly eaten), 38 inches long.

8 ground sharks (2 badly eaten), 1 with beaks of

lnrie ootopus in stomach. 3 dogfish.
0.2.—Barren.

No. 8.—2 rock-bass.

No.4.—One cod and one sslmon net badly torn; 7
black.-cod ; 3 males aud 4 females; averago length,
28inches; average weight, 83 pounds; 3 stomachs
empty; others with fish i)ones, young shrimps,
am}) medusa. 3 red rockfish; bodies of 2 badly
eaten; the other, 19 inches, 3 pounds; male, stom.

we!igh