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REPORT
OF THE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES
FOR THE

FISCAL YEAR ENDING JUNE 30, 1900.

I have the honor to submit a report covering the work of the United
States Commission of Fish and Fisheries for the year ending June 30,
1900, together with the reports of its different divisions. This, with
the papers published in the Bulletins of the Commission and as appen-
dices to this report, describes in full its operations for the fiscal year.

PROPAGATION OF FOOD-FISHES.

The fish-cultural work has been very satisfactory as compared with
previous records, notwithstanding the results in some directions have
not been as good as usual. The total number of fish distributed was
1,164,336,754, an increase (which consisted prmcxpally of shad, cod,
ﬂat fish, white-fish, and lake trout) of about 100,000,000 over the last
fiscal year,

At the stations on the Pacific coast, for ressons beyond the control
of the Commission, the collections of quinnat-salmon eggs were not as
large as in the past few years, and there was consequently a consid-
erable falling off in the output of this species. The excessive drought
prevailing in California during the summer of 1899 caused such low
water in Battle Creek and in the McCloud River that but few salmon
ascended these streamms as far as the hatcheries, the larger number
depositing their eggs on spawning-grounds below. At Battle Creek,
where previous collections of eggs have heen almost phenomenal, only
1,600,000 were taken this year. Onthe McCloud eggs are taken during
both the swmmmer and fall runs of fish, and this year from the first
run only 6,228,260 were collected, and from the fall run 186,800,
making in all 6,414,060, against over 16,000,000 the year before. The
eggs taken at the California hatcheries were all hatched in that State,
and the fry were liberated in the Sacramento River and its tributaries
and in the Eel River.

The results at the stations operated on the Columbm River were
better, although the run of salmon was poor; the number of eggs
Permltted the liberation of 11,000,000 fry in the Columbia and its

tributaries.
5



6 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

On the Rogue River the Commission operated a hatchery constructed
by Mr. R. D. Hume and collected over 4,000,000 quinnat-salmon eggs,
1,800,000 of which were transferred to Mr. Hume’s hatchery at Wed-
derburn, Oreg., where they were hatched. .The fry were there kept
in ponds and troughs until they had reached a length of 3 to 5 inches,
and were fed during this time on canned salmon prepared from the
seraps and waste portions of the fish. The success with this material
was 80 encouraging that, so far as practicable, an attempt will be
made to rear all salmon fry to the yearling stage before liberating
them. Heretofore the question of a suitable food, which is not too
expensive, has been one of the most important factors for considera-
tion in rearing large numbers of fish at stations remote from railroad
facilities, and the use of the canned salmon referred to will materially
simplify the problem.

Steelhead-trout eggs were collected on Crystal Creek, a tributary
of the Rogue River, as the number taken the previous year on the
Willamette River did not warrant a continuation of the work at that
point. The eggs were all sent to eastern stations to be hatched, in
order to maintain the successful plants already made in the Great
Lakes and elsewhere. The steethead appears to thrive in the streams
of Montana, and it may be noted that over 50,000 eggs of this species
were taken by the superintendent of the Bozeman station from fish
liberated two years ago in Bridger Creek, in that State.

At the new station on Baker Lake, Washington, the propagation
of the sockeye or blueback salmon, regarded as perhaps the most
important of the salmons in the Puget Sound region, from a commer-
cial standpoint, was begun and over 10,600,000 fry were hatched and
planted in the waters of Baker Lake and Skagit River. Located as
this station is, in the center of a forest reserve, and with the lake
and surrounding territory set aside for fish-cultural purposes, it is
believed that it will be an important factor in preserving an extensive
spawning-ground of this valuable fish.

The passage by the legislature of Michigan of an act allowing the
U. S. Fish Commission to catch white-fish and lake trout for fish-
cultural purposes during the close season, November 1 to December
15, permitted the propagation of these species on a much larger scale
than usual, and as the State failed to provide funds for carrying on
its work with the commercial fishes of the Great Lakes, this Com-
mission was enabled to lease the Michigan white-fish hatcheries at
Detroit and Sault Ste. Marie.

The collection of lake-trout eggs was undertaken on the most impor-
tant spawning-grounds in Lake Michigan and continued until Novem-
ber 10, during which time over 15,000,000 were collected, at an almost
nominal expense. As only about 10 per cent were taken prior to
November 1, it will be seen that this work would have been almost
a failure had the old law been in force. On Lake Superior, where
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operations were conducted from the Duluth station, over 12,000,000
eggs were taken. The fry hatched from these eggs were planted on
the spawning:grounds of the Great Lakes.

The white-fish work was carried on in Lake Erie from the station
at Put-in Bay, at Monroe Piers, Michigan, and at the three fisheries
on the Detroit River, which were operated as a result of arrange-
ments with the Michigan Fish Commission. At the latter point more
than 34,000 white-fish were penned, which yielded 244,000,000 eggs;
479,000,000 eggs were taken altogether, filling all of the available
hatcheries, besides permitting 10,000,000 to be sent to the New York
Fish Commission and nearly 6,000,000 to that of Pennsylvania. Over
337,838,000 white-fish eggs were hatched and the fry liberated, a gain
of nearly 200,000,000 over the year before. As the majority of the
€ggs were obtained from fish which had been impounded or penned,
the excellent results of the season’s work verify the prediction in the
report of last year as to the advantages of this manner of insuring a
supply of spawn.

The taking of spawning pike-perch in Lake Erie was seriously inter-
fered with by the backwardness of the spring, the ice remaining in
the lake till an unusually late date, so that when nets could be set
and fishing begun but few fish were found on the spawning-grounds.
The inference is that numbers had already spawned. The season
lasted but a few days, and only 138,000,000 eggs were taken at Put-in
Bay, and these were of poor quality, producing but 57,000,000 fry.

The pike-perch season was also shortened in Vermont, where, from
the experience of the previous year, good results were hoped for, but
freshets in the Missisquoi River prevented the fish from ascending
to spawn until April 14, and eggs were only taken between the 22d
and 3lst. Although 115,000,000 eggs were secured at this point, the
percentage hatched was not satisfactory, for a cause which is not
Yet determined. Steps are now being taken to prevent, if possible,
similar losses in future.

At the stations in New England devoted to the propagation of
marine commercial fishes very satisfactory results have been attained.
Brood cod-fish were captured and held in the pools at Woods Hole
for spawning purposes, and collecting stations were established at
Plymouth, Mass., and Kittery Point, Me., where spawn-takers could
f)btain eggs from fish taken by the fishing vessels. From the 2,200 fish
Impounded at Woods Hole 103,440,000 eggs were secured, and from
other sources 251,505,000. These were hatched at the Woods Hole
and Gloucester stations and yielded 265,324,000 fry, which were lib-
erated at suitable points along the coast. This record exceeds any
Previous one by over 50,000,000. The fish remaining of the brood .
S.tock at Woods Hole were numbered, tagged, and recorded before
liberation, in accordance with the plan of systematic observations
Concerning the migration, rate of growth, etc., of the cod, which has
been already described.
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The efforts to increase the production of flat-fish have been con-
tinued, and in the propagation of this species better results have been
attained by abandoning the method pursued in the past of artificially
fertilizing the eggs. This year the brood-fish were taken to Woods
Hole and allowed to spawn naturally in tanks at the station, and the
percentage of fry obtained greatly exceeded former results. From
102,000,000 eggs 87,115,000 fry were hatched and planted.

The hope was expressed in a previous report that some appreciable
effect had been made on the lobster fishery by the efforts which have
been made to increase the supply, but the scarcity of lobsters and
consequent difficulty in obtaining egg lobsters from the fishermen,
notwithstanding the cordial cooperation of the State fish commissions
throughout New England, has made impossible a larger output of fry.
All available means were employed to obtain the egg-bearing lobsters
captured by fishermen along the entire New England coast. The
schooner Grampus and a steam smack visited the fishing centers of
Maine from April to July, and agents stationed at the more important
ports from New Hampshire to Connecticut were authorized to purchase
egg lobsters from both fishermen and dealers.

From points north of Cape Cod less than 5,000 lobsters were secured.
These produced 63,300,000 eggs, which were hatched at Gloucester and
yielded 58,600,000 fry. From points south of the eape only 28,000,000
eggs were secured, from which 22,600,000 lobsters were hatched at
‘Woods Hole.

The continued decrease of the fishery is shown by the smaller num-
ber of men now engaging in it. In 1900 only 10 men fished for lobsters
from Noank, Conn., and 1 man from Block Island, while in 1899 40
men were thus employed from the former point and 15 from the latter.
In Buzzards Bay and vicinity a similar decrease was noted. At New
Bedford, in 1899, the Commission obtained 347 egg lobsters, while
during the present season only 26 were to be had.

The propagation of shad during the season just closed was attended
with very good results, some 6,000,000 more fry being hatched and
planted than the year before. The new station at Ildenton, N. C., was
in operation for the first time, and the work in Albemarle Sound wus
conducted from this point. The regular stations on the Potomae and
Susquehanna rivers met with good success, though the season was
backward and unfavorable conditions caused the cessation of work
on the Potomac by the middle of May. On the Delaware, however,
the run of shad was unusually large, the fish being caught in such
numbers that there was almost no sale for them. The steamer Fish
Hawk, which was stationed on this river at Gloucester, N. J., collected
over 80,000,000 eggs between April 27 and May 31. In all, 316,000,000
eggs were obtained, from which 241,056,000 fry were hatched and
planted.

The constantly increasing applications for the basses and the excel-
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lent results attained by the introduction of these fishes east of the
Rocky Mountains have made it difficult to meet the demands made
during the past few years. While the stations established for this
purposo have shown fairly good results, an auxiliary collecting station
recently located on the Mississippi River at Bellevue, Iowa, enabled
the Commission during the past year, at comparatively small expense,
to materially increase its supply of the large-mouth black bass, the
crappie, and some of the other sun-fishes. In the Mississippi Valley
thousands of the commoner fishes which had been left by the receding
waters in the ponds and lakes which are formed by overflows, and
which dry up annually, have been transferred to the main river or
some of its tributaries, aud thus preserved.

The stocking of suitable streams with the various species of trout
has been continued, special attention being paid to the distribution
of brook trout, rainbow trout, and black-spotted trout. In New
England the extent of the work with landlocked salmon and trout
was impaired by the sovere drought which prevailed throughout that
section during the fall of 1899. In Vermont and New ITampshire
large numbers of fish were lost by the drying up of streams which
had heretofore never been affected in this manner, and in Maine the
water in many of the large lakes becameo so low that the trout and the
landlocked salimnon were not able to ascend the streams to spawn,
which, of courso, resulted in a material reduction of the number of
cges collected.

An investigation during the fall of 1899 shows that a large number
of Atlantic salmon passed over the falls at Bangor and reached the
spawning-grounds at the headwaters of the Penobscot, and from what
was learned it is believed that an auxiliary station for the collection
of eggs of this specics on the natural spawning-grounds of this fish
may be profitably established and the supply obtained to better
advantage than by the methods now followed.

The propagation of the grayling at the Bozeman station has been
continued, and during the spring of 19500 over 3,500,000 eggs were
collected, the majority of which will be hatched at Bozeman for
stocking the streams of Montana, Idaho, Oregon, and Washington,
although consignments havo been sent to Colorado, Minnesota, and
Michigan and some of the castern stations with a view to introducing
these fish in other waters.

The following tables show the output of the various stations, the
total number of fishes distributed by species, and the number of fish
and eggs furnished to the States and Territoriesduring the fiscal year
ending June 30, 1900.
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Fish and eggs furnished for distribution during the year ending June 30, 1900.

! fin-|Adults an
Source of supply. Species. Eggs. | Ff;%xﬁ?ggs. yearllngs‘.l
Green Lake, Me.__......... Landlocked salmon.......
Steelhead trout.....
Golden trout.
. Brook trout
Laketrout ......

Craig Brook,Me_...........

Grand Lake Stream. Me. ..
Nasghua, N. H

St. Johnsbury, Vt._..._..._.

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

Steamer Fish Hawk.___._.. Sh

Battery Station. Md . .....
Fish CLs.kes. Washington,

Contral Station, Washing-
ton, D. C.

Atlantic salmon ..

Landlocked salmon.

Brook trout
Lake trout .
Brouk trout .
Steelhead trout.

Grayling

Hybrid trout.......
Landlocked salmon.
Gloucester, Mass ..._....... Co

‘Woods Hole, Mass. .........{ Cod

Lake trout .
Brook trout.
White-fish. .

Shad._.....
Black bass,
Black bass,

Bryan Point, Md...........| Shad §

‘Wytheville, Va.............

Erwin,Tenn..........._....

Edenton, N.C
Cold Springs, Ga

Put-in Bay,Ohio............
Northville, Mich. 5 .....__..

Detroit, Mich........_..___.
Alpena, Mich. ¥ ........_._.

Sault Ste. Marie, Mich. ....

Rock bass

Rainbow trout......

Brook trout......._.

large-mouth
small-mouth

oo
E88

82 328

g

* 3,767,000 lobster fry were alsodelivered by Woods Hole Station to Dr. H. C. Bumpus for scien-

titic pu
tIn

0868,

hatching 8,015,000 shad eggs, and to Johns Hopkins Hospital for scientific purposes 5.

t In addition to the above there were liberated in Fis

dition to the above there were transforred to Central Station by Battery Station for

shad eggs.

Lakes Station Ponds for rearing 2,849,000

shad f;g; also 280,000 shad fry were furnished for experimental purposes at Central Htation.
§ In addition to the above there were transferred to Central Station from Bryan Point Station

for hatchin,

1,023,000 shad eg;
{In addition to the above t

fore wera transterred to stations of the U. 8. Fish Commission for

hatching 240,000 ralnbow-trout eggs and 500 of same to Philadelphia, Pa., for sclentific purposes.
fIn addition to the above, there were transferred to stations of the Commission 2,460,000
lake-trout e‘gzs and 23,708,000 white flsh eggs, which does not include transfers to any of the

substations

n the State of Michigan,
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Fish and eggs furnished for distribution during the year, etc.—Continued.

j -|Adultsand
Source of supply. Species. Eggs. |F ‘é}éﬁ?gggn Jearlings.
Duluth, Minn..............:| Lake trout™®. oceeeeeemeeeeen.n. 1,650,000 | 9,047,000
Brook trout . .o.oacccioceei i aiae e 01,000
Steelhead trout. ol - 148,600
Grayling ...... 34,000
White-fish.
Qumcy,nl-f.......___.,___. Black bass...... 3
Warmouth bass. .

Manchester, Iowat.........| Brook trout...

B0 &

SBESEER

Pike ...... O
Pickerel . ......_cccooiiiiian.e.

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

Bozeman, Mont

gt,eelllliead‘ztrou{:: R
raylin e mmmeaain
Baird,Cal.._......_......... Quiznntgmlmon. RN,
Battle Creek, Gl #+ . I A AOemrmmemoen il
ackamas, Oreg.... ... ... uinnat salmon..........

ilver salmon ............
Lake trout ... ... ...
Rainbow trout.........
Steelhead trout......
Grayling .........

Rogue River, Oreg. ++...... uinnat salmon

teelhead trout..
Little Whito Salmon Rivor, Quinnat salmon. ...

ush.i:
Baker Lake, Wash...... ... Sockeye or blueback salmon...|.
Steelhead trout. . ..............

* In addition to the above, there were transferred to the U. 8. Fish Commission station at
Ni Mhlﬁ N. H., 800,000 1ake trout oggs. X R

tIn addition'to the above there were transferred to the Neosho, Mo., station 615 black bass
and 725 crappie by .?uincy station. There were distributed from Quincy 4,480 rock bass which
Were produced at Neosho, Mo.

#In nddition to the above there were collected at Bollevue and released in the Misstssippl
River 15,000 carp and 20,000 buffaio-fish which would otherwise have perished. 46,750 rainbow-
trout eggs were transferred to hatcheries of the U. S. Fish Commissjon.

Besides the sbove there were transferred to Erwin station 84,600 rainbow-trout eggs.

| Besides the above thers weore transferred from Leadville station to other stations of the
Commlssion. for hatching, 800,000 brook-trout eggs and 100,000 black-spotted-trout eggs.

- 1In addition to the above there were transferred to stations of the U. 8. Fish Commission, for
atching, 42,000 grayling oggs.
i In addition totheabove there were transferred from Battle Creek to Baird station, for hatch-

F- 224,300 quinnat-salmon eg; :

tIn a&ditlon to the above there were transferred to Clackamas and other stations of the
. 8. Fish Commission, for hatching, 399,000 steelhead-trout e gs from Rogue River station,
tit In addition to the above there were transferred to Clackamas from Littie White Salmon
station, for hatehing, 2,436,000 eggs of the quinnat sglmon,
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Distribution of fish and eggs among the States and Territories.

State or Territory.

Eggs.

Species.

Alabama........_......

Arizona

Arkansas ............
California
Colorado

Connecticut

Delawaro

District of Columbia. .. ;

Idaho ... ...l

TIHBOIS «ooe s oo eeee e
Indiana

Indinn Territory .

clowa ..ol

Kansas_ .....eceeeeeoaa....

Kentucky. .

Louisiana

Maine.

Rainbow trout
Black

Strawberry
Rainbow trout
Black bass. .
Rock bass ..
8trawberry bas

uinnat salmon

rook trout....

2,905,000

Black-spotted trout .
Brook trout
Grayling
Blnc bass. .

Landlocked salmon ..
Rainbow trout. ...
Brook trout........
Lake trout
Black bass
Lobster
Shad ...._.
Rainbow trout
Black bass
Cra pie

Landlocked salmon. .
Rainbow trout....._.
Shad

Black bass............
Crappie ....coceeeoeeoo ..
Bream.__.......... .
Rainbow trout............
Black-gpotted trout. .
Brook trout
Grayling
Black bass........
Loch Leven trout . .
Brook trout ..........
Pike perch ..ocvceeeeainaiiaao.. i
Black bass.. .
Rainbow trout........ ..
Black bass.........

Craﬂpie -

Rock bass -0 11T
Loch Leventrout............
Rainbow trout

Yellow: per
Black bass..
Crappie.....
Warmouth bass. ...
Bream._........ ...,
Rainbow trout.. .............
Black bass.
Crappie ...
Rock basy ..

Cxu. pie ...
iz bass .
Bluck bass. ..
Strawberry bass.
Atlantic salmon ...
Landlocked salmon
Steelhead trout..
Rainbow trout..
Brook trout...
Lake trout
Scotch sea trout

Adultand

Fry and
yem‘lings.

fingerlings.

2,018, 000
2,037, 000

25, 000
35,450
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Distribution of fish and eggs among the States and Territories—Continued,

—_—

State or Territory.

Minnesota .coeeeeennnmennnns

Mississippi v.oeeeonineoons
Missour’ l:) ...................

Neow Jersey ... ...._....

New Mexico......_......

New York

Species.

Fry and

| fingerlings.

Adult and
yearlings.

Rainbow trout
Brook trout.
Lako trout.

Hybrid trout
hite-fish.
Pike perch
Black

Steelberd trout.
Loch Leven trou

Brook trout...
Lake trout.

bass .....
Strawberry bass .
‘Warmouth bass

Black-spotted trout
Brook trout ......

Atlantic salmon. .
Landlocked salmon
Loch Leven trout.
Rainbow trout..

Rainbow trout.
Brook trout...
Black bass.....
Rainbow trout.
Brook trout..
glack bass. -

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

6,900 |
30,575,000 |-
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Distribution of fish and eggs ambng the States and Territories—Continued.

State or Territory.

Species.

Fry and
fingerlings.

Adult and
yearlings.

North Carolina.............

North Dakota ...ceeeen...

Rhode Island ........_......

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

South Dakot& «.............

Virginfa coveemerenevnnaens

Steelhead trout.
Rainbow trout..

Black-spotted trou
Brook trout

uinnat salmon.

ad..
Atlantic salmon.

Black bass.....

Lnndlocked salmon.
Brook trout .

Black hass (largo ‘mouth). .
,Bla((:ik bass (small-mouth) .

Blac
Crap ie ..
Rain
Black- spotted trout
Brook trou
Black bass. .

Brook trout..
Black bass. ..
Crappie .....

3

Steelboad trout..
Rainbow trout..

Hvbrld trout.
Grayling .....
Wh be-ﬂsh.
Pike perch
Black bass.
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Distribution of fish and eggs among the States and Territories—Continued.

State or Territory.

Species. Eggs.

Fry and

fingerlings.

Adult and
yearlings.

Washington

West Virginia

Wisconsin

England
Ireland

uinnat salmon
Sockeye or blueback salmon.
Steolhead trout.....
Black-spotted trout
Brook trout.

Brook trout...
Black bass._.....c.......
Crapple
Steelhead treut
Brook trout...........
Lake trout

Rainbow trout
Black-spotted trout
Brook trout
Lake trout
Grayling

Lake trout
White-fish.

Nx?;; (ﬁ)ealand e §uinna€ sa}mon
------- - uinnat salmon......cccciaoaao.
Scotland alnbow trout.. e ceveeocee.nnn
Brooktrout coececcciiieineaans
TOtAl . evoeceiereneaaneeas , 88,082,000 (1,070,756, 770 ; 4,807,075
Summary of distribution.
Fry and Adults and’
Species. Eggs. fingerlings. yearlings.l Total.
%ﬁg ............................................... 740,000 | 202,307,000 | 2,000,000 | 241,056,000
Quinnat salmon 175,000 | 16,087, 264 ,850 | 19,863,614
antic salmon ... 550, 000 908, 07 511,858 . L
ﬁnd\ocked salmon. . 140, 000 18, 487 2, 837
FO SRIMON ... ... 111 ooinsoonooes ooncesoon|ammnne cemen 146,824 | e 146, 824
gt;keye or blueback salmon. ... ... 0 T 0IIIIIITII I 10,683,000 |-~ 770 10, 883, 000
Y LLY R o SRR 110, 000 801,460 20,414 431,
ROOh Leven trout . 20, 000 8, 000 700 29,700
ainbow trout. ...... 000 84,108 07
lack-spotted trout - .........oooooooesoooeooeons 000
................ 000
000
000

1,070, 758, 770

4,897,076

1,164, 838, 764
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The five cars of the Commission traveled 101,796 miles in distributing
fish, and detached messengers and employces of the stations traveled

157,297 miles.
loss of 50,717.

Of the 118,503,583 fish thus transported there was a

The Commission is under obligations to the following rallrouds for
material aid in extending the ficld of its distribution by furnishing

free transportation:

Name of railroad. Cars. Mgegggn !I * Name of railroad. !.Cars. M:é’::r"
- I
Alamogordoand Sacramento Liake Shore and Michigan
Mountain RwWy ..o oo foaaa. 42 Southern Rwy _._.._.__..... IO, 48
Austin and orthwestern Macon and Birmingham Rwy.|___.._.. 15C
RR i ieacaaae|-- J 198 |‘ Maine CentralR. K._______. 2,204 2,607
Bangor and Aroostook R. R..| 8,018 577 || Michigan Central R. R..._.__ 2,002 [coeooeo.
Boston and Maine System ._..|........ 2,522 1| Missour: Pacific Rwy ......... 20 |ceeennn--
Burlington, Cedar Rapidsand | Mobileand OhioR. R.......... 1,122 89
Northern RwWy ... .c.cemeon. 2,233 790 !l Montauae R.R..................|. e 112
Central Vermont Rwy... . N i3 Mon%)eller and Wells River
Chesapeakeand Ohio Rwy.... 880 125 | PR PPN 228
CthBgO and Northwestern : Northern Pacific Rwy ........ 6,761 |.ooee..
R 1,202 | Omahs, KunsasCit.yundEust-
Chiciago, Burlington ‘and | ernR. e 5,1 3 O
QulncyR.R.....c.coooo.... 1,698 4,093 | Oregon Short Line R.R....... 740 |....-....
Cleveouud Cincinnati, Chi- i{ Pere Marquette R.R....___... 7,680 1,213
caga and St. Louis Rwy ..... 11 .cee..... !| Plant System. ................. ST4 | ool
Colordoand Southern Rwy . ... ... 1,123 1 Portlnnd and Rumford Falls
Colorado Midland Rwy ... ... 372 2 ] RWY .oerocriieaocae oo fcciiees 170
Delaware and Hudson Co.... 384 |aeeoss Rio Gl ande, Sierra Madreand
Denver and Rio.GrandeR. R.|........ 5,14 | Pacilc Rwy ... |ieeaa. 300
Detroit and Mackinac Rwy... 846 373 i; Rutland R. l .......................... 8¢
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BIOLOGICAL INQUIRIES.

During the year the Commission has carried on a number of inves-
tigations and experiments with the object of giving practical assistance
to the oyster industry. The results of the experiments in fattening
oysters by inereasing, in inclosed waters, the production of their natu-
ral food have given considerable encouragement. Oysters planted in
the experimental claires at Lynnhaven, Va., reached a degree of fat-
ness unrivaled save in a single limited area of the open waters of that
famous oyster field, but they arrived at this condition too late in the
Season to make the result of immediate practical value. During the
coming season certain changes will be made in the plant whereby a
better circulation and aeration of thoe water will be attained. It is
éxpected that this will result not only in an improvement in the gen-
eral vitality of the oysters and an increase in the reproductive activity
of the minute plants upon which they feed, but that the currents
created will also place the food more abundantly within the reach of
the oysters. The changes in the claire will be completed in time to
allow a practical test during the ensuing season.

An investigation was carried on during the winter, with the assist-
ance of the steamer Iish Heawk, to determine tho reason for the failure
of oyster-culture in North Carolina, and is referred to on pp. 119-120.

In August, 1899, Mr. . . Moove visited Willapa Bay, Washington,
for the purpose-of inquiring into the condition of the oysters planted
there in 1894. It was found that they had been alimost exterminated.
At the end of the first year, according to the testimony of the oyster-
men, a largé proportion of those planted had survived and were on
the beds. This would indicato that they had not been injured Ly
transportation across the continent. Subsequently, however, they
gradually décreased in number, until at the timo of Mr. Moore’s visit
but five oysters were found after a careful search under the guidance
of persons familiar with the beds. So far as could be determined this
diminution did not result from natural causes, and there is reason to
Suspect that some of the oystermen in the region have been so indif-
ferent to their own interests and their obligations to the Fish Com-
Inission as to view the raiding of the planted beds with a lenient eye.
Several private beds in the vicinity are reported to be doing well, but
in these cases it is to somebody’s immediate interest to protect the
planted oysters from poachers.

Owing to the very fow oysters taken it was impossible to make
experiments in artificial fertilization of the eggs, although two of the
fomales appeared to be ripe. No evidence of natural spawning of
the eastern oyster was obtained, and it appeared that the water was
t0o cold to be favorable for their reproductive activity. Culture in
shallow inclosed or semi-inclosed ponds appears to be indicated as the
most hopeful line of experiment with eastern oysters in this region.

F. C., 1900—2
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During the year the equipment and facilities at Woods Hole labor-
atory, which has continued under the direction of Dr. H. C. Bumpus,
have greatly improved. The number of able volunteer workers has
increased, and much scientific work of practical and theoretical value
has been accomplished.

During the summer the steamer Fish Hawk has been at the station
and rendered important service in the investigation of the marine
fauna. The schooner Grampus was engaged, under the supervision
of the director, in continuing the investigation of the tile-fish, and
obtained valuable data concerning its distribution.

Studies were conducted upon clam-culture, the migrations of fish,
the economic utilization of certain waste produects of the fisheries, the
diseases of fishes, and other subjects of importance, which are men-
tioned in the report of the Division of Inquiry relating to Food-fishes.
There is also in preparation a series of papers, which, when com-
pleted, will afford to students a much-needed means of identification
of the marine animals of the southern coast of New England.

The laboratory at Beaufort was open until September 15, 1899, and
was reopened June 1, 1900, and a number-of able workers utilized
its facilities. The spawning habits of various fishes, sponges, and
crustacean parasites were studied, and the basis has been laid for
profitable work in the future. At its last session Congress passed an
act for the establishment of a permanent biological station on the coast
of North Carolina, and as the vicinity of Beaufort offers exceptional
advantages it is proposed to locate it at that point.

The urgent deficiency bill approved February 9, 1900, provided for
a special investigation concerning the decline of the lobster and clam
fisheries, with the object of devising measures for their relief, and in
April the following commission was appointed for the purpose of
carrying the act into effect: Dr. H. C. Bumpus, chairman; Dr. H. M.
Smith, secretary; Mr. William de C. Ravenel, and Capt. E, E. Hahn.
Promising results have been already attained with the soft-shell clam
(Mya arenaria), but the lobster presents greater difficulties and will
require comprehensive study. '

During the fiscal year investigations of the inland waters to ascer-
‘tain their biological and physical characteristics, their fitness for the
introduction of new species, and the possibility of increasing their pro-
ductiveness by artificial means have been prosecuted in Maine, New
York, Pennsylvania, Ohio, Indiana, Michigan, and North Carolina.
While some of the information gathered is capable of local applica-
tion only, mueh is of broader significance and applicable to lacustrine
waters in general.

Dr. W. C. Kendall continued his work on Sebago Lake, Maine, until
about the middle of August, when, at the request of the State board
. of fish commissioners, he was ordered to Cobbosseecontee Lake, to
inquire into the reasons for the nonsucecess of the plants of landlocked
salmon which have been made therein. In this connection, a study
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Wwas made of the fauna, and the conclusion was reached that the
abundance of predaceous fishes and the restricted spawning-grounds
Wwere responsible for the failure of the salmon to maintain itself.

The biological survey of Lake Erie was continued during July and
August under the direction of Prof. Jacob Reighard: The hatchery
at Put-in Bay was used as laboratory and headquarters, but various
other parts of the lake were visited by members of the party. An
account of the work is elsewhere given in the report.

A comprehensive study of the waters of the hydrographic basin of
Fhe Wabash River, Indiana, was undertaken by the Commission dur-
Ing the summer of 1899. A number of the lakes and rivers were
§tudied with some care, but principal attention was paid to Lake Max-
Inkuckee, in Marshall County. Maxinkuckee is typical of the small"
glacial lakes of the Upper Mississippi Valley, and it was considered
t.ihat a thorough investigation of the biological and physical features of
1ts waters would develop facts common to all of the lakes of its class.
The work began July 1 and was continued until the latter part of
October by a party under the direction of Prof. B. W. Evermann. A
topographic and hydrographic survey was begun, meteorological
observations were carried on, collections were made illustrative of the
flora and fauna of the lake and its immediate environment, and data
were obtained concerning the habits and distribution of the various
animals, especially the fishes.

Seneca, Lake, in New York, and Lake Mattamuskeet, in North Caro-
lina, have been visited and collections of their fishes have been made
or arranged for. .

Investigations upon the fishes of the principal river basins in West
Virginia, begun in 1899, were conducted by a party under Mr. W. P.
Hay. The Potomae, Greenbrier, Elk, and especially the Monongahela
river systems were well examined. Until recent years these rivers
Wwere productive of fine food-fishes, but of late they have become sadly
depleted, principally through the denudation of the forest lands, the
pollution of the waters, dynamiting, damming of streams, and other
changes in the conditions, principally due to industrial operations.

On the Pacific coast the studies of the salmon and other fishes have
been continued in the eastern tributaries of the Sacramento. The
explorations of the coastal streams begun in previous years have been
extended between the northern boundary of California and the
Columbia River, and a study of the fishes of the San Pedro River has
almost been completed.

Considerable progress upon the study of the collections made by
the Fish Hawk in Porto Rico during the winter of 1898-99 is reported. |
- The specimens were distributed among & number of specialists, and
many of the reports have been received and several are now in prog-
ress. These papers will make an important and attractive publication,
‘Which it is hoped to issue during the ensuing year.
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STATISTICAL INQUIRIES.

During the last calendar year a statistical canvass of the fisheries
of the States of Maine, New Ilampshire, Massachusetts, Rhode Island,
Connecticut, and New York has been in progress. The present
amount of capital invested in these fisheries in the New Kngland
States is $19,637,036, which, as compared with the figures of the last.
canvass, made in 1889, shows a decreaseof $437,758. But this decrease
is only apparent, being caused chiefly by the transfer of the menhaden
industry to New York, and, while the relative values of the different
catehes have changed, the food fisheries of these States have, in the
aggregate, increased in quantity and decreased but slightly in value.
35,445 persons are employed and 1,427 vessels, valued with their equip-
ment at $4,224,339. The total product is 393,355,570 pounds, worth
89,672,702—the fishery for cod, cusk, haddock, hake, and pollock
ranking first with a value of $2,798,109, followed by the oyster fishery
of Rhode Island and Connecticut, worth $1,910,684. The lobster
fishery is next in commercial importance, being worth §1,276,900.
‘While the eatch has fallen from 30,500,000 pounds in 1889 to 14,660,000
in 1898, a decrease of more than 50 per cent, the price of lobsters has so
advanced that the value of the industry has increased a corresponding
degree. : '

The inquiry conducted on Lake Erie in the calendar year 1899 shows
a decided increase in the fisheries of this lake since the last canvass, in |
quantity and value of the product, capital invested, and number of
persons employed. This is chiefly shown in the cateh of white-fish
and lake herring. The yield of pike perch, though large, is not con-
siderably greater than in former years. 3,728 persons and 104 vessels
are engaged in the industry, representing an investment of $2,719,600.
In 1899, 58,393,000 pounds of products were obtained, worth $1,150,890.
A feature of the fisherics is the number of carp whieh were taken,
the catch amounting to over 3,600,000 pounds, valued at $51,400.

On Lake Ontario, where for several years there has been a decided
falling off in the commercial fisheries, there was in 1899 found to be
a material improvement, the yield being nearly threc times as great
as in 1897, and it would appear that this region is beginning to feel the
effect of the fish-cultural operations which have been conducted here.
The number of persons engaged and capital invested are also propor-
tionately greater. The yield in 1899 amounted to nearly 2,500,000
pounds, valued at over $100,000.

The quantity of fishing products landed at Boston and Gloucester
shows an increase of more than 33,000,000 pounds, with an increased
value of over $1,200,000. The bulk of the inerease is to be credited to
Gloucester, though the fareslanded at Boston are in excess of the year
before. The products landed from American vessels at the two ports
amounted to 176,774,301 pounds and were valued at nearly $4,200,000.

Inquiries now in progress along the Great Lakes and in the Missis-
sippi Valley show that an increasing number of carp are being eaught
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and shipped, chiefly to the markets ot the larger eastern cities. Krom
Lake Erie and the Ohio River and certain of its tributaries the quan

tity of this species taken is nine times as great as it was 8ix years
4go. From the Illinois River more carp are taken than all other species
Combined, the catch for 1899 amounting to 6,332,900 pounds, valued at
$189,900. It would appear that this fish will become more and more
an important factor in the food-fish supply of the country.

As it was not practicable for an agent of the Commission to visit
Alaska, during the summer of 1899, the customary records of the fur-
Seal herds were made up from data furnished by the courtesy of .the
resident Treasury agents. The American herd continues to decrease
N numbers through the continuance of pelagic sealing, and the recent
Counts show that fewer pups are born each year.

STEAMER ALBATROSS.

) During the spring of 1899 it was determined to undertake an inves-
tigation among the islands of the southern Pacific Ocean, as it was
believeq important additions to knowledge could be made in regions
where comparatively little work had been done. The scientific work
Was placed in charge of Mr. Alexander Agassiz, who was accompanied
by a staff of assistants. :

At the beginning of the fiscal year the Albatross was prepared for
the expedition, and on August 23 she sailed from San Francisco
under the command of Commander Jefferson F. Moser, U. 8. N,
and until early in the spring, when she reached Yokohama, she was
engaged in the work of exploration and biological investigation. The

I"’11'quos.a-s, Paumotu, Society, Cook, Tonga, Fiji, Ellice, Gilbert,
#larshall, Caroline, and Ladrone archipelagoes were visited, and at
the various ports every facility and courtesy were extended by the
100.31 authorities, and thanks are due to the governments of Great
Bl‘ltain, France, and Germany, which at the request of the Depart-
ment of State had directed their representatives in their respective
Possessions to afford any assistance in their power.

_These islands were studied in-relation to their geological and
b 1ological featuies, and collections were made in the fields of zoology,
‘botany, ethnology, and geology. The director devoted his attention
f:o the study of coral formations and the biological and dynamic
f{leFors which have resulted in the production of coral islands; the
Cvilian staff were engaged in biological research, and the naval
officers, besides their duties in navigating the ship, in making surveys,
Soundings, and observations of value to mariners. Collections of the
fauna of the deeper waters of the Pacific were made by mmeans of the
beam trawl and dredge, and the pelagic life at the surface and inter-
mediato depths was studied. During the eruise about 250 soundings
:“’el‘O made, with numerous temperature and donsity observations.
“1‘0 Albatross arrived at Yokohama March 4, and after she was
refitted, some collections were made on the coast of Japan, within the
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100-fathom line and along the edge of the Black Current, until June
12, when the vessel left for Alaska to continue the comimercial inves-
tigation of the salmon fisheries, on which she was engaged in 1897.
The full reports of this expedition are not yet ready for publica-
tion, but a narrative of the voyage will be found on pp. 137-161 of
this volume.
STEAMER FISH HAWK.

During July and August this vessel, under the command of Mate
James A. Smith, U. S. N., was employed in making collections of
marine fauna off the southern coast of New Eungland in connection
with the biological work of the station at Woods Hole, Mass., and in
September she was sent to Beaufort, N. C., to assist in the topo-
graphic and hydrographic surveys incident to an inquiry into the
cause of the failure of the various attempts at oyster-culture which
had been made in that State.

As the time during which the vessel could be available was limited,
and as it was desired to make the investigation with some degree of
thoroughness, it was considered advisable to limit the field of oper-
ations, and the regions examined were selected upon the suggestion
of Prof. J. A. Holmes, director of the North Carolina geological and
natural history survey, who took keen interest in the subject. At
first the work was carried on in the vieinity of Beaufort and More-
head, but in December the Fish Hawk proceeded to Pamlico Sound,
where Swan Quarter Bay and other productive oyster-grounds wére
examined. Reports upon the work are in course of preparation and
will be published.

On March 25 the vessel was detached from this duty in order to
prepare for taking up the customary shad work in the Delaware
River. Some time was spent in making necessary repairs at Balti-
more, and on April 25 she reached her usual anchorage off Gloucester
City, N. J., where shad hatching was successtully carried on until the
middle of June, when she was ordered to proceed to Woods Hole,
The work above referred to is described in detail in the accompanying
reports of the divisions of Scientific Inquiry and of Fish-Culture.

NEW STATIONS.

The development of Cold Spring station, near Bullochville, Ga., and
of the stations at Edenton, N. C., and Naghua, N. H., has been carried
on during the year, and has been sufficient to permit the beginning
of fish-cultural operations.

The water supply at Cold Spring is derived from three springs with
an aggregate flow estimated at 2,800 gallons per minute and having a
temperature of 62° to 64°. The principal spring has been surrounded
with a substantial retaining-wall, a distributing-tank and conduits
built, and five ponds finished with their supply and outlet pipes.
Four of the ponds contain from 6,000 to 12,000 square feet each, and
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all aggregate a little over an acre. A large portion of the property
a8 been fenced in, roads built, and the grounds, which were rough
and uneven, have been cleared and graded, marshy places filled, and
4 systom of drainage laid out and completed. In the spring plans
for a superintendent’s dwelling were prepared, which will be a frame
building of two stories, 48 by 52 feet, with wide halls and porches and
containing seven rooms. Its construction is now in progress.

At Edenton, N. C., five artesian wells with 2-inch pipes were driven,
ranging from 50 to 200 feet in depth, which furnished an average flow
of about 3 gallons each per minute, the temperature of the water being
64° F. A two-story frame dwelling, 46 by 63 feet, containing eight
rooms, has been completed for the superintendent, certain improve-

“ments have been made in the hatchery supply system, a supply ditch
leading from Pembroke Creek to the boiler house has been completed,
and the construction of six bass ponds has been begun.

At Nashua, N. H., a two-story frame residence, 30 by 50 feet, con-
taining eight rooms, a cellar, and attic, has been erected for the super-
intendent, and additional drainage pipes laid. '

MISCELLANEOUS.

For geveral years it has been very desirable that the Commission
should have another steamer of sufficient size and seaworthiness for
Cruising at cousiderable distances offshore, in connection with the.
8cientific and fish-cultural work of the New England stations. Acecord-
ingly, under authority of an act of Congress approved March 3, 1899,
a steamer of 55 tons displacement, 82 feet long, and 16 feet beam was
Purchased November 23, 1899, and named Phalarope. In May she was
- PUt in commission, and has given satisfactory service.

There have been added to the library during the year 130 books and
318 pamphlets. The Bulletin for 1898 and the following pamphlet
extracts from the Bulleting for 1898 and 1899, and from the Report
for 1899, have been issued:

The salmon and salmon fisheries of Alaska, Report of the operations of the U. S,
Fish Commission steamer Albatross for the year ending June 80, 1898, by Jef-
. ferson F. Moser. Bulletin for 1898, pp. 1~178. o
List of fishes known to inhabit the waters of the District of Columbia and vicinity,
by Hugh M. Smith and Barton A. Bean. Bulletin for 1898, pp. 179-188.
otes on the collection of tide-pool fishes from Kadiak Island, Alaska, by Clouds-
. ley Rutter. Bulletin for 1598, pp. 189-192. L
The southern spring mackerel fishery of the United States, by Hugh M. Smith.
Bulletin for 1898, pp. 193-271. .
N°tlce'of file-fish new to the fauna of the United States, by Hugh M. Smith. Bul-
T letin for 1898, pD. 273-R78. . .
he pearly fresh-water mussels of the United States: their habits, enemies, and
diseases, with suggestions for their protection, by Charles T.Simpson. Bul-
letin for 1898, pp. 279-288. L
he mussel fishery and pearl-button industry of the Mississippi River, by Hugh
T M.:Smith, Bulletin for 1898, pp. 289-314, ]
he peripheral nervous system of the bony fishes, by C. Judson Herrick. Bulle-
tin for 1898, pp. 316-320.
eg‘;laléggarance of the tile-fish, by Hermon C. Bumpus. Bulletin for 1898, pp. .
he preservation of fishery produects for food, by Charles H. Stevenson. Bulletin
for 1898, pp. 336-563.
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Notes on the foreign fishery trade and local fisheries of Porto Rico, by W, A, Wil-
cox. Report for 1899, pp. 1-34.

Check-list of the fishes of Florida, by B. W. Evermann and W. C. Kendall. Report
for 1899. pp. 35-108.

Statistics of the fisheries of the Gulf States, Division of Statistics, C. H. Town-
send, assistant in charge. Report for 1899, pp. 105-169.

Statistics of the fisheries of the South Atlantic States, Division of Statistics, C. H.
Townseni, assistant in charge. Report for 1899, pp. 171-227.

An inguiry into the feasibility of introducing useful marine animals into the
waters of Great Salt Lake, by H. F, Moore. Report for 1899, pp. 229-250,

A review of the fisheries in the contiguous waters of the State of Washington and
British Columbia, by Richard Rathbun. Regvrt for 1899, pp. 251-850.

Experiments in photography of live fishes, by R. W, Shufeldt. Bulletin for 1899,
pp. 1-5.

Notes on the tide-pool fishes of California. with a description of four new species,
by Arthur White Greeley. Bulletin for 1899, pp. 7-20.

The synaptas of the New England coast, by Hubert Lyman Clark. Balletin for
1899, pp. 21-31.

Descriptions of new genera and species of fishes from Porto Rico, by B, W, Ever-
mann and M, C. Marsh. Report for 1899, pp. 351-362,

There have been distributed during the year 1,429 bound and 12,394
pamphlet copies of the publications of the Comimission.

The Museum of Comparative Zoology at Cambridge, Mass., has
published the following additional papers based on the investigations

of the steamer Albaiross in 1891:

Balletin, vol. xxxv, No. 1, xxVvII, Preliminary account of Planktonemertes
agussizii, a new pelagic nemertean, by W, McM, Woodworth.

Memoirs, vol. xxi11, No. 2, xxv, The Ophiuride, by C. F. Lutken and Th. Mor-

tensen.
Memoirs, vol. xx1v, No. xxvI. The Fishes, by S. Garman.

Appropriationé were made by Congress for conducting the opeéra-
tions of the Commission for the year ending June 30, 1900, as follows:

Salaries . ... i eies e oo...... $218,000
Miscellaneous expenses:
Administration ... . ..o e i 10, 000
Propagation of food-fishes .. ... .. ...l il ... ... 150, 000
Inguiry respecting food-fishes ...................... ... ... 15,000
Statistical inquiry. ... ... ..ol e, 5,000
Maintenanceol vessels. . .. ... .cocceueunn. .. e et naa e maann 30, 500
For improvement of stations at—
Leadville, Colo .. . ..o i e e 4,000
Woode Hole, Mass. ... . . .. . L .. 5,000
For construction of a wharf at Gloucester (Mass.) station._.._.. .. .. .. 2, 500
For purchase of a steam launch for use at New England stations ... .._. 7,000
For continuing investigations regarding lobsters and clams .. .. ........ 7,500

A report of the expenditure of these amounts will be made to Con-
gress, in accordance with law. ’
' GEORGE M. Bowkks, Commissioner,



REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. pe C. RAVENEL, dssistunt in Charge.

PROPAGATION OF FOOD-FISHES.

Fish-cultural work was conducted on the same general lines as in
the past, but the results far exceeded those of any previous year.
The total nuwmber of fish distributed was 1,164,336,754, an increase of
about 100,000,000 over the dutput of the preceding year.

On the Pacific coast special attention was paid to the collection and
hatching of quinnat-salmon eggs on the Sacramento River, in the
Columbia River Basin in Washington and Oregon, and on the Rogue
River. Owing to the excessive drought prevailing in California
during the summer of 1899, the water was so low in Battle Creek that
but few salmon ascended the stream, and the majority deposited their
€ggs on sand bars in the Sacramento. As a resultonly 1,600,000 eggs
Were taken at this point, where 20,000,000 were taken the previous
year and 48,000,000 two years before.

At Baird station, on the McCloud River, a tributary of the Sacra-
mento, where egg collections are made from both the summer and fall
runsg, the work was affected by the same cause. From the first' run
6,228,260 were collected, and from the fall run 186,800, making in all
6,415,060 This was very discouraging, as over 16,000,000 had been
taken the previous year with poorer facilities. The eggs were all
hatched in California and the fry liberated in the Sacramento River
and tributaries and in Eel River.

In the Columbia River Basin stations were operated on the Little
White Salmon River in Washington and on the Clackamas River in
Oregon; ana though the run of salmon in the Columbia River was
boor, 10,385,000 eggs were obtained on the Little White Salmon and
2,014,900 on the Clackamas, which resulted in the liberation of
10,997,947 fry in this region. Several hundred thousand of these
Were retained in Clackamas until they were from 4 to 6 inches long
before being liberated. ,

On the Rogue River 4,364,800 quinnat-salmon eggs, 200,000 silver-
E?almon eggs, and 530,000 steelhead-trout eggs were collected. Of
the quinnat-salmon eggs 1,800,000 were transferred to Wedderburn,
f)reg-; the try resulting were not planted until they were from 3 to 5
Inches in length. They were fed on canned salinon, principally the
backs of heads and the tails, which are of no commercial value. The

’ : 26
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remainder were hatched at the station, and the 2,156,000 fry resulting
were liberated in the Rogue River.

As the collection of steelhead-trout eggs on the Willamette the pre-
vious year had been very unsatisfactory, arrangements were made to
collect on Crystal Creek, a tributary of the Rogue River, about 10
miles above the salmon station. This work proved fairly satisfactory,
and it is believed, with the experience gained, that large numbers can
be secured next season. The eggs were all forwarded to eastern
stations, as plants previously made indicate that the steelhead is well
adapted not only for the Great Lakes, but for lakes and streams in
Montana and many of the Eastern States.

The propagation of the sockeye or blueback salmon, the most
important commercial species on Puget Sound, was undertaken for
the first time at Baker Lake, and as a result 10,683,000 fry were
planted in Skagit River and the lake. N

On the Great Lakes the white-fish and lake-trout work was the most
satisfactory ever accomplished. Arrangements were made early in
the fall for the collection of lake-trout eggs at Charlevoix, Beaver
Island, and Manistique, Lake Michigan, near which are located the
most important spawning-grounds of this species. Over 15,000,000
eggs were collected by November 10, but as only about 10 per cent
were taken prior to November 1 the work would have been a complete
failure under the old law, which provided for a rigid elose season
commencing on that date. On Lake Superior the season was very
successful, over 12,000,000 being taken. The majority of the fry
resulting from the total number collected, 27,000,000, were planted on
the spawning-grounds of the Great Lakes. The white-fish work was
energetically directed on Lake Erie; large numbers of adult fish were
penned, as heretofore, at Put-in Bay, Ohio, and Monroe Piers, Miehi-
gan, which yielded 235,000,000 eggs.. From the three fisheries on the
Detroit River, operated as a result of arrangements made with the
State commission, over 34,000 white-fish were penned, which yielded
224,000,000, making 459,000,000 eggs collected at the two stations. As
a result of the year’s work over 337,838,000 white-fish fry were liberated
in the Great Lakes, more than double as many as in 18%9.

The spring proved most unfavorable for the collection of pike-
perch eggs on Lake Krie. Ice remained in the lake for weeks later
than usual, so that by the time the fishermen were cnabled to set
their nets the season was actually over in the neighborhood of Port
Clinton, Sandusky, Toledo, and the other important grounds. About
138,000,000 eggs were collected by the force of spawn-takers employed
at Put-in Bay, but these were of poor guality and produced only about
57,000,000 {ry, which were liberated in Lake Erie and some of the
inland lakes of Ohio, Indiana, and Michigan. * The collecting station
on the Missisquoi River in Vermont, which had proved so promising
the preceding year, was opened in April, but the immense amount of
snow in the mountains at the headwaters of the Missisquoi melting .
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at that time caused freshets, which prevented the fish from ascend-
ing until April 14, and consequently shortened the season. The sea-
son here commenced April 22 and continued until the 31st, during
which- period 115,000,000 eggs were collected from 1,859 females;
85,225,000 eggs were transferred to Cape Vincent and the balance
" hatched and distributed under direction of the Vermont Commission.
From the Cape Vincent hatchery 25,000,000 fry were distributed,
making a total of 37,500,000 as a result of the season’s work on the
Missisquoi River.

It is difficult to account for the large loss that occurs in hatching
‘Pike-perch eggs, unless it is that they are unfertilized. Unfortunately
the collecting stations are so distant from the regular station that we
have been unable, up to this time, to make careful microscopic exami-
nations to show whether this loss is due to the lack of fertilization or to
injury in transportation. It is believed by the superintendent of the
Cape Vincent station that very much better results would besecured if
the eggs were eyed at the point where they are collected, and trans-
ferred afterwards. With a view to determining this matter definitely
arrangements were made to erect a small hatchery at Swanton, but it
was not only too small to handle the eggs collected, but the water
Supply was of such poor quality that it was necessary to keep men at
work night and day clearing away the trash brought down by the
melting snows; consequently the results were very unsatisfactory and
no definite conclusions have yet been reached.

Early in October arrangements were made for the collection of
brood cod for- the Woods Hole station; also for the establishment
of auxiliary collecting stations at Plymouth, Mass., and Kittery Point,
Me., to supply the Gloucester and Woods Hole stations with eggs.
The schooner Grampus during the months of October and November
captured and delivered at Woods Hole 2,200 brood cod varying from
6 to 20 pounds. These commenced to spawn in November and yielded
103,440,000 eggs. In addition to these the station received from the
8pawn-takers stationed at Plymouth 71,275,000 cod eggs collected
from fishing vessels which ply from that port. The work at Kittery
Wwas even more successful than in the past and the eggs collected
. Were of superior quality, due largely to the exceptionally good weather
Wwhich prevailed from November to February. From this point
180,230,000 cod eggs were shipped to Gloucester between November 28
and March 23, which, with the shipments from Plymouth, gave the
station an aggregate of 198,880,000. As a result of the work at the
two stations, 265,324,000 cod fry were liberated along the coast of New
En.gland from December-to March. The results were very gratifying,
belng over 50,000,000 greater than ever before. The adult cod which
Survived the spawning operation were tagged and liberated from the
Woods Hole station, as heretofore, with u view to getting additional
data with reference to their migrations, rate of growth, ete; 1,311
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were turned loose, and before the close of the year 11 were captured
between Chatham and the New Jersey coast.

It was decided to take up the flat-fish work early in January, as
past experience seemed to indicate that a large number of fish spawned
during that month or early in February. The work was somewhat
delayed by the presence of ice in the bays in which the nets were set,
but the season proved very satisfactory; over 102,000,000 eggs were
collected, which yiclded 87,115,000 fry. In view of the fact that very
unsatisfactory results had been secured during the past two or three
years where the eggs had been artificially fertilized, it was determined
this season to allow the fish to spawn naturally in the tanks at the .
station, and the results were most satisfactory.

Owing to the continued decrease of the lobster fishery, strenuous
efforts have been made during the past two ycars to increase the
output of lobster fry, but the scareity of lobsters and the difficulties
encountered in getiing the egg lobsters from the fishermen, notwith-
standing the cordial cooperation of State fish commissions throughout
New England, has made this impossible. Arrangements were made
during the winter months to collect all of the egg-bearing lobsters
captured from Eastport to New York. The Grampus, assisted by a
steam smack, plied along the coast of Maine, and visited all of the
important fishing centers from carly in April to July. Besides this,
local agents were stationed from Kittery to New London, Conn., who
purchased cgg lobsters, not only from the fishermen, but also from
the dealers in large towns. These were then transferred to Woods
Hole and Gloucester by sail and stecam hoats provided for this pur-
pose. Notwithstanding the efforts made, only 4,643 egg lobsters were
secured north of Cape Cod.  These yielded 63,335,000 eggs, from which
were hatched 58,560,000 fry, which were deposited on suitable grounds
along the coast. At Woods [Iole only 28,140,000 eggs were secured
and 22,643,000 hatched.

The propagation of shad was conducted as usual on the Albemarle
Sound, the Potomac River, the Susquehanna, and the Delaware.  The
establishment of a new shad station at Edenton, N. C., obviated the
necessity of our utilizing the Fish Hawwlk at that point. The scason
was very backward, and at one time it appeared as though the work
would be materially reduced. The run of shad on the Potomae was
seriously affected by the unfavorable conditions and work practically
ceased by the middle of May, but operations were vigorously pushed
until the end of the month on the Delaware and Susquehanna rivers.
The numberof eggs collected at the four stations aggregated 316,000,000,
which produced 241,056,000 fry, an excess .of about 6,000,000 over
the previous season. The results secured on the Delaware were par-
ticularly gratifying. The run of shad was immeuse, the fish being
caught in such large numbers that there was practically no sale.  The
Fish Hawk between April 27 and May 31, when operations ceased on
account of lack of funds, had collected over 80,000,000 eggs.
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The propagation of the basses and other fishes suitable for stocking
. inland lakes and streams was conducted as usual at the various sta-
tions provided for this purpose. The results were very gratifying.
Notwithstanding the fact that there has been a large increase in the
number of applications filed during the year, especially for the basses,
all demands were met.
The following stations and auxiliary stations were operated during
the year, and the work accomplished at each is reviewed in detail in
the abstracts from the reporis of the various superintendents:

Green Lake, Maine. " Detroit, Michigan.
Craig Brook, Maine. ' Alpena, Michigah.
Grand Lake Stream, Maine. Sault Ste. Marie, Michigan.
St. Johnsbury, Vermont. | Duluth, Minnesota.
Nashua, New Hampshire, Quincy, Illinois.
Gloucester, Massachusetts. ' Manchester, Iowa.
Woods Hole, Massachusetts. , Neosho, Missouri.
Cape Vincent, New York. - San Marcos, Texas.
Steamer Fish Hawk (Delaware River). | Leadville, Colorado.
Battery Station, Maryland. " Spearfish. South Dakota.
Fish Lakes, Washington, 1. C. Bozeman, Montana.
Central Station. Washington. D, C. Baird, California.

" Bryan Point, Maryland. . Battle Creek, California.

Edenton, North Carolina. Clackamas, Oregon.

Wytheville, Virginia. Rogue River, Oregon.

Erwin, Tennessee. Little White Salmon, Washington.
Put-in Bay, Ohio. Baker Lake, Washington.
Northville, Michigan. !

RESULTS OF FISH-CULTURE.

From correspondents in various seetions of the country letters have
been received from time to time showing tho results of plants of brook
trout, steelhead trout, vainbow trout, black bass, and crappie. The
Superintendent of Leadville station received numerous letters from
Individuals whose lakes had been stocked with brook trout and who,
48 a result, were engaged in fish-culture from a commercial standpoint.
{\s illustrative of the seale upon which this work is being conducted
In Colorado, 4,800,000 brook-trout eggs were collected by the superin-
tendent during the past fall, all except about 250,000 being taken
there from private lakes. The correspondenco also shows that the
brook trout iy well established in public waters in various sections of
the State, and thisis of especial interest in view of the fact that there
Were no brook trout in the waters of Colorado a few vears ago.

From Moutana numerous letters have also been received from per-
Sons to whom fish had been furnished, and they all show the brook
t"f)Ut to be well adapted for the streams in that State. Mr. W. C.
Gfllmer, under date ot March 24, 1900, reports the capture of a brook
trout weighing 24 pounds, dressed, resulting from a plant made in

Ugust, 1897, in a stream tributary to the Madison River, near Ennis.

There is no doubt as to the success of the steelhead trout in some
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of the streams and lakes of eastern Montana. During the spring of
1900 over 50,000 eggs were collected from fish taken in Bridger Creek,
‘and Mr. J. A. Davies, of Butte, Mont., reports that steelheads from 9
to 12 inches long were taken from & mountain lake in Madison County
which had been stocked the previous year.

A member of the Catlin Land and Live-stock Company, near White
Sulphur Springs, Meagher County, writes as follows:

The 5,000 steelhead trout sent us in October, 1898, were put in our spring creek,
grown up with watercress and containing a good supply of snails, water-bugs,
and wormns. This creek empties into a reservoir of 5 or 6 acres, 6 to 8 feet deep,
from which we have caught several varying in length from 8 to 12 inches. The
flesh is pink or salmon-colored, and of good quality,

As these fish were only a year old when caught, it would seem that
they are admirably adapted to the waters of that section.

Henry Gilmer, of Lewisburg, W. Va., under date of June 19, reports
the capture of a rainbow trout weighing a pound in Howard Creek,
near Lewisburg, which stream was stocked by the Commission in 1898.
Mr. A. H. Gibboney, of Marion, Va., captured a rainbow trout 23
inches long, weighing 4 pounds 9 ounces, in Staley Creek, in August,
1900, and he reports that several hundred have been captured by Dr.
Z. V. Sherrell, of the same place, since April 15, some measuring 14
to 23 inches in length, and one weighing 34 pounds.

It has been the general impression that rainbow trout will not
thrive in New England waters, but Hon. 1. O. Stanley, of the Maine
Fish Commission, under date of June 26, 1900, reports that a large
number of these fish entered the trap of the State hatchery at ILake
Auburn the previous spring and that eggs were collected from them.
They weighed from 6 to 9 pounds, and were supposed to have escaped
into Lake Auburn from the State hatchery several years ago, when it
had been supplied with eggs by the U. S. Fish Commission.

Mr. J. D. Patton, of Cleveland, Tenn., states that rainbow trout are -
found in Jack River and Mitchell Creek as a result of plants made
in those waters. Mr. William G. De Witt, of the Adirondack League
Club of New York, forwarded two specimens of Swiss trout on July 29,
1900, taken in a lake controlled by the club, which had been stocked
with a consignment furnished by this Commission.

Reports have reached the Commission from time to time of the cap-
ture of quinnat salmon in Lake Ontario and its tributaries. During
the past year two specimens have been secured and identified by Mr.
Livingston Stone, superintendent of the Cape Vincent Station, one of
which was ripe and weighed 124 pounds, the capture being made near
Tibbetts Point light-house in a sturgeon net.

Several years ago the Commission liberated in the tributaries of the
Potomac River 200 crappie and 200 large-mouthed black bass, and as
a consequence, from January 1 to August, 1900 (excluding April and
May), 47,795 pounds of bass were sold in Washington from the Potomac
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River. The crappie (an excellent food-fish), though not handled in
large numbers in the markets, is also very abundant.

Mr. C. N. Ironsides, of New York, under date of January 10, writes:
g .Some four or five years ago, at my request, your Commission sent me 100 crap-
Die to be planted in York Lake, Sullivan County. It gives me great pleasure to
Teport to you that the planting was entirely successful. Ninety-eight were placed
o the lake, and the catch last summer and fall was very large. The lake is now
well stocked with crappie. .

SPECIAL INVESTIGATIONS AND INSPECTIONS.

During December, at the request of the Fish and Game Association
of the District of Columbia, arrangements were made to seine the
Chesapeake and Ohio Canal just after the drawing down of the water
for the winter, with the view to transferring the fishes remaining in
the pools to the Potomac River. This work was directed by Mr. L. G.
Harron, who between December 14 and 22 removed all the fish in the
canal from Middlekauff’s Mill to Great Falls, a distance of 92 miles.
Over 4,000 small-mouthed black bass were saved, 410 rock bass, 610
Crappie, 700 white perch, 3,800 sun-fish, and 3,400 cat-fish, besides
70,000 or 80,000 of the commoner varieties. Nearly 500 carp, weigh-
ing from 1% pounds to 15 pounds, were also captured, but no small
Ones were seen, and it is supposed they had been eaten by bass and
other fishes.

At the request of Mr. Moreton Frewen, of Innishannon, Ireland,
arrangements were made in May to forward a consignment of shad
€gg8 to Queenstown with the view to stocking some of the rivers of
Ireland with this valuable food-fish. On May 15, Mr. J. F. Ellis,
Superintendent of the car and messenger service, delivered on board
the Oceanic, of the White Star Line, 700,000 eggs which had been
furnished from the steamer Fish Hawk. They were placed in the
Tefrigerator and arrangements were made with the steward to have
the temperature kept between 51° and 55°. It is to be regretted that
On the arrival of the vessel at Queenstown the eggs were all dead. It
18 believed that, if an experienced messenger were sent, shad fry, and
Possibly eggs, could be successfully transported, as the vessels take
f)nly about 44 days to make the trip and there would be no difficulty
- In obtaining fresh supplies of water and ice en route.

In August the Fish Commission stations at Wytheville, Va., and

'win, Tenn., were inspected by the assistant in charge of the Division
0{3 Fish Culture. Tho construction work accomplished at Wythe-
Vville during the past year was excellent, but in order to make the
Station efficient it will be necegsary to build additional bass ponds
and make a number of improvements, which, it was estimated, will
C0st about $2,500. At the Erwin station the pond system for the
Propagation of trout was practically completed, but the grounds were
I an unfinished condition owing to lack of funds, and it is estimated
that it will require about $500 to put them in good shape. The Crow
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tract, lying due south of the présent site and containing about 40
acres, on which the Commission had secured an option with the view
to purchase, was carefully examined, and it was recommended that it
be devoted entirely to the propagation of bass and crappie, the ponds
to be supplied with water from Indian Creek or the stream running
through the station grounds. It is recommended that an appropria-
tion of 5,000 be obtained for this purpose. '

Between November 16 and 23 the stations at St. Johnsbury, Nashua,
East Orland, Green Lake, and Woods 1Iole were inspected and con-
ferences held with the various superintendents with reference to the
conduct of fish-cultural work. The St. Johnsbury station had been
materially improved by the construction of additional rearing-ponds,
but the water supply was still inadequate. Plans for the construction
of a large reservoir were under consideration, and an estimate of the
cost will bo submitted with the view to obtaining a special appropria-
tion. The collection of trout eggs, which had just been completed, was
very unsatisfactory, owing to the drought which was then prevailing
throughout New England and which had caused the destruction of
thousands of adult fish by the drying up of streams.

Owing to the incomplete condition of the Nashua Station and to the
fact that the superintendent had had no opportunity to establish
anxiliary stations, very little fish-cultural work had heen done at that
point. A few thousand eggs had been collected at Dublin Pond,
and it was decided to purchase from cominercial hatcheries a suffi-
cient number for supplying applicants in the State. A number of
rearing and brood ponds had been completed, but after a careful
examination of the station it was decided that it would require from
$5,000 to 6,000 to put the station in thorough working order.

The spawning scason of the Atlantic salimon at Craig Brook closed
on November 20, two days before the assistant’s visit. Although the
number of fish purchased for this work was larger than in past years,
on account of their smaller size the output was less. The land-
locked salmon work at Grand Lake Stream was unfavorably affected
by the drought. The grounds and buildings at this station were in
fair condition and the work was in general satisfactory.

At Green Lake egg collections were still in progress, but the indi-
cations here, as at other stations, pointed to a shortage on account of
the excessive drought. In many lakes the water was so low that
salmon and trout could not enter the streams to deposit their eggs.

As the water supply has not been satisfactory for rearing trout, the
superintendent submitted a plan for increasing and improving the
supply by raising the dim at Rocky Pond. Tho suggestion scemed
practicable, and it was recommended that a special appropriation be
asked for this purpose.

At the time of the assistant’s visit to Woods Iole there were on
hand over 2,000 brood cod, weighing 6 to 20 pounds, which had been
captured by the Grampus and placed in live-boxes at the station, The
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question of opening the Plymouth and Kittery Point auxiliary stations
was thoroughly canvassed with Capt. E. E. Hahn and arrangements
made to commence work in November. The steam launch Blue Wing
was then being overhauled and put in readiness for the work. The
buildings and grounds had been much improved during the year, but
the wharf was incomplete owing to lack of funds. An additional
appropriation of $2,000 was recommended for this purpose.

Late in November, at the request of the superintendent of the
Northville station, the assistant in charge visited the Detroit hatchery
and the three white-fish fisheries which were then in operation on
Belle and Girdssy islands. The hatchery at that time contained about
500 jars of eggs, and 15,000 adult white-fish were held in pens on the
islands. As it appeared that the hatchery would be overcrowded,
arrangements were made with the Michigan Fish Commission for
the utilization of the Sault Sainte Marie hatchery, and Alpena was
reopened. On the return trip from Detroit a stop was made at
Monroe Piers, where the superintendent of the Put-in Bay station
met the assistant with the steamer Shearwater and took him to the
Station. The work at Monroe Piers was well organized under direction
of Mr. J. C. Fox, the foreman. The crates contained about 10,000 fish.
At Put-in Bay there were over 100,000,000 eggs in the hatchery, besides
27,000,000 which had been shipped to Cape Vincent. There were also
four or five thousand fish in the crate, and it looked as though from
240,000,000 to 250,000,000 white-fish eggs would be obtained.

The Edenton station was visited in December for the purpose of
conferring with the superintendent with reference to the sinking of
artesian wells‘for supplying the bass ponds. The appearance of this
8tation as approached from Edenton is exceedingly attractive, and
68pecially the hatchery, which is not only one of the most artistic
éver put up by the Commission, but is also well adapted for the pur-
Pose for which it was built.

During the spring months the shad stations on the Potomaec, Sus-
Quehanna, and Delaware rivers were visited from time to time for the
burpose of conferring with the superintendents with reference to the
Proper conduct of the work. Inspections were also made of the lob-
Ster work in progress at Woods Hole and Gloucester, and a careful
eXamination was made, in company with the superintendent, Mr. C. G.
Atkins, of the auxiliary station for collecting Atlantic salmon at the

eadwaters of the Penobscot at Mattagamon. The rack was then being
Constructed, and it was thought a considerable number of salmon
W("um be secured. En route from Bangor a stop was made at Cape
Ymcent, as this station had not been inspected for several years. It
18 Very attractive and well equipped throughout. The fish-cultural
Work was about to close, the pike-perch and brook-trout fry having
*’41_1 been hatched and partly distributed. A conference was held
With the superintendent relative to the pike-perch work at Swanton
and the taking up of the sturgeon work on Lake Champlain.

F. C., 19003



34 REPORT OF COMMISSIONER OF FISH AND FISHERIES,
STATION REPORTS.

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

As the water in Green Lake has been very low for several summers,
and particularly low during the past season, it became necessary to
construct a floating wharf at Mann Brook as a landing. A scow 26
feet long was also built for transporting fish from the station to the
railroad station at Green Lake, the spawning-house which had been
used at Great Brook was removed to the station and fitted up as a resi-
dence for one of the laborers, and the old hatchery building, which
had been removed from the head of the lake to the station in 1898, was
remodeled and fitted up as a cottage. A large amount of miscella-
neous work was also accomplished by the station foree, including
repairs to the hatchery, ponds, foreman’s residence, and the steamer
Senator. :

The fish on hand at the beginning of the year are shown by the
following table:

Calendar year in which hatched.
Species. 3 T
1809. 1898. i 1807. 1898.
Landlocked salmon................... o eeamcecracsaceeaaaaaan 811,123 .17 O I 217
Steelhead trout. . ... ool iicriccaaaa] eeneaaan 5,120 500 .........
Brook trout . ... ieiiiiic i ccaeeee e I O [-7-* IR DO PN

The young landlocked salmon were carried through the summer
in troughs and ponds with remarkable success; the distribution
made during August and September amounted to 309,274, showing a
loss of 1,849, or less than 0.5 per cent of the number on hand at the
beginning of the year. These fish were fed chiefly on beef liver,
purchased in Bangor and shipped to the station by express three times
a week. When the landlocked salmon of 1898 were again counted in
November there were found to be 301, of which 176 were albinos; 50
were furnished in February to the Boston Sportsmen’s Association, and
at the end of the year only 24 of the lot remained. Of those hatched
in 1896 but one was lost during the year. They were held in the south
reservoir and made a fine growth, measuring from 12 to 14 inches in
length. It is hoped that they will yield eggs next season.

The brook trout retained from the hatch of 1898 are held in one of
the small ponds at the rear of the hatchery, and though apparently
healthy, they have grown very slowly. During the summer 349 of
them died on account of the high temperature of the water.

The two lots of steelhead trout resulting from eggs hatched in 1897
and 1898 have done very well since they were transferred from the
shallow ponds to the reservoir, where there is a considerable depth of
water; of the younger lot 3,653 were liberated in Rocky Pond in
November, and at the close of the year there were on hand 493 of the
hateh of 1897 and 1,368 of the hatch of 1898. They wore examined
in April and the males were found to be well developed, about 75 per
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¢ent of them being ripe, though no ripe females were found. Itis
expected that they will produce quite a number of eggs next season.

Early in September arrangements were made for the collection of
br00k~trout, lake-trout, landlocked-salmon, and golden-trout eggs at
the various field stations operated in previous years. . The outlook
was very discouraging, on acecount of the protracted drought, the
Water in all the surrounding ponds and streams being very low.

The following table shows the field stations oporated, number of
fish captured, and yield of eggs from the various sources:

—_—

Stations. Species. Males. | Females. Total. Yteglgsof
34 71 105 109, 500
D 38 64 ‘ 92 191,000
........ 78 60 | 138 116,000
Do....... 0000010 | Landlocked salmon. .. o2 l|eo.ao... 2 3 T
--.-| Brook trout...... 49 11 G0 12, 500
D. ..-.-| Golden trout ........ 43 21 64 10, 000
....| Lake trout (togue) 457 511 068 750, 000
D .| Landlocked salmon 37 30 73 60,000
D .| Brook trout._....... 4 8! 12 13,000
o .| Landlocked salmon.. 47 48 | 95 93, 000

e — —_ - S

The fish captured at the various auxiliary stations were liberated
a8goon as stripped, with no loss. The eggs collected at Winkempaugh,
Flooq Pond, and Patton Pond were transferred to the station as soon
as fertilized, and arrived in fair condition, the losses averaging from
7 per cent to 14 per cent. Those from fish penned at Great BBrook
Were delivered without loss. The eggs collected at Enfield were eyed
at the State hatchery and then transferred, the lake-trout eggs arriving
on November 28 and the salmon eggs in Tebruary.

"The water supply at this station was very unsatisfactory throughout
ﬂ}g winter. The temperature of the water dropped in November from
45° to 824°, and it remained intensely cold untilspring. This seriously
retarded the development of the eggs, those of the brook trout being
0 the water 125 days and of the salmon 132 days before showing the
®ye-spots. These unfavorable conditions eaused serious losses.

In addition to the eggs collected in Maine, 300,000 lake-trout eggs
Were received from Northville and 200,000 brook-trout oggs were pur-
;' ased from dealers in Massachusetts. The latter arrived in excel-

ont condition, the entire loss on the 200,000 being about 13 per cent.

: ?f the lake-trout eggs collected at Cold Stream Pond, 350,000 were
ur?ed over to the State of Maine.

583 }(1)8 fry commenced hatching early in March, and in April and May

» diséri};) lake-trout, 323,644 brook-trout, and 6,990‘g01den-tr0ut fry were

\Uted. At the close of the year fil(-) following were on hand:

l Calendar year in which flsh were

Specios atched.

[ 1000. | 1808, [ 1807 | 1898,
Langlocy, | 0 e,
Steelpe2d salmon . .. M9 |ooeeeee... 270
Brook tra o0t -+ ’ b Hosstnn
i I = S A
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CRrAIG BROOK STATION, MAINE (C. G. ATKINS, SUPERINTENDENT).

The fishes handled at this station during the vear were Atlantie
salmon, landlocked salmon, quinnat salmon, steelhead trout, rainbow
trout, brook trout, Scotch sea trout. On July 1, 1899, there were on
hand nearly a million fish, as indicated in the following table:

| Cnlondar year in which ﬁsh wore hn.tchod
Species. \

1899. 1898. 1897, 189¢6. 1895.

1894 or
earlier.

Atlantic salmon
‘Atlantic salmon, domesticnted --
Landlocked salmon. -
Quinnat salmon __..._....._...
Steelhead trout..
Rainbow trout..

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

Total ..., 840,146 4,183 157 186 513 ’ 40

*Wild ﬂsh mdost.d 1130,586 at Grand Lake Stream.

The large stock of young Atlantic salmon hatched the previous
spring were fed as usual upon chopped food, mainly hog-plucks,
though the flesh of old horses and other domestic animals formed a
very considerable item. .They were ecarried until autumn with fair
success, when 542,849 were liberated, over 521,000 being planted in the
upper waters of the Penobscot and its tributaries; the balance were
deposited near Craig Brook. It is thought that fry liberated well 1ip
the river have a better chance of life than those planted below
Bucksport.

In October and November the adult fish impounded at Dead Brook
the previous June yielded 1,881,608 eggs. Of these, 1,854 were lost in
incubation and 550,000 were shipped to State fish commissions and
other applicants. The U. 8. Fish Commission received 1,500,267
eggs as its share of the collections at this point, but in April the
Maine commission returned its proportion, amounting to 187,533. The
hatching was done at Craig Brook, and 1,135,946 strong, healthy fry
were produced. They suffered very little during the sac stage, and
of the total number hatched only 13,867 werc lost. In June 908,073
were planted in the upper waters of the Penobscot at Brownville,
Grindstone, and Oakfield, leaving 194,572 on hand at the end of the
year, which will be carried until fall and distributed in the same waters,.

The superintendent visited the upper waters of the Penobscot sev-
eral times during the year, with the view to determining how many
salmon reach the natural spawning grounds, and whether it would be
possible to obtain eggs from this source in sufficient numbers to per-
mit the discontinuance of operations at Dead Brook. As a result of
these investigations it was decided to reduce the scale of operations
materially at Dead Brook and to establish an auxiliary station on the
east branch of the Penobscot River at Mattagamon, in township 3,

range 7 west from the east line of the State, by river about 20 miles
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above Medway, where the cast and west branches unite, abont, 150
miles above Bucksport, and 74 miles from Staceyville, on the Bangor
and Aroostook Railroad. The temporary camp and works are located
on the west side of the river at the entrance to a cove known as ““ Hunt
Logan,” formed by an anciont river bed from which the stream has by
hatural causes been partially diverted, though the connection between
the 01d bed and the new is still maintained.

After careful consideration it was estimated that about 200 salmon
had passed over the dams to the upper waters of the Penobscot and
8pawned the previous summer, but the nests are scattered over about
50 miles of stream, and unless the fish can be captured and held at
one point it would be impossible to collect any considerable number
of eggs. It was therefore necessary to select a site where all the fish
aseending the stream could be eaptured and held until September or
October, and for this reason *Hunt Logan” was selected. 1By means
of & weir across the river, it is proposed to turn all tho fish into the
mouth of the ““ Logan” and then into a trap without any handling what-
éver. The problem of constructing a weir that would give passage
to boats and logs, which are floated down past this point in July, and
still maintain itself and its eofficiency without interrupting the work,
has been a very difficult one, but an attempt will be made to meet it
in the following manner: A leader will be run diagonally across the
river, with pounds for entrapping the salmon at the upper or western
f%nd, and from these pounds the fish will be admitted to the inclosure
In the ““Logan.” The pounds will be made by driving stakes in the
bottom, but the leader which spans the river will consist of « series
of small peelefl, scasoned, and buoyant poles, anchored by attaching
One end to a heavy chain cable, about 1 foot apart, and allowing the
other end to swing free in the current, which will permit them to rise
’asmnt to the surface and keep them swaying constantly to and fro.
This weir is now in course of preparation. :

During the months of May and June 212 adult salmon were pur-
chased at the mouth of the river and impounded at Dcad Brook, so
that in the event of failure at the head of the river it will still be
Dossible to collect a fair number of eggs.

‘T_he landlocked salmon on hand at the beginning of the year at
Craig Brook and Grand Lake Stream wero carried through the sum-
m?l' with slight losses, and during the fall months 70,836 were dis-
Pf’lbUted from Craig Brook and 111,787 from Grand Lake Stream.
The loss at the latter point during the summer amounted to 18,799,
most of which probably escaped through the foot screens in the troughs
o Grand Lake Stream.

The trap for the capture of adult salmon was completed on October
28, ana fishing commenced immediately and continued uninterruptedly
antil November 20. The water in the stream was unusually low, but
he figh commenced running in large numbers and 541 had been penned
by November 3. The run stopped abruptly at this time, and though
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operations continued for over two weeks the total eateh amounted to
only 371 females and 256 males. Of the females 24 proved barren;
the others yielded 242,559 eggs, of which 182,300 were eyed and half
of them transferred to Craig Brook. The balance were held at Grand
Lake Stream and hatched. The fry did well until June 27, when
they were suddenly attacked by an epidemic which earried off a third
of them in three days, so that 53,715 remain at the close of the year.
Of those transferred to Craig Brook 75,000 were shipped to State fish
commissions and private applicants; thoe balance were hatched, pro-
ducing 15,944 fry. Of these, 10,000 were distributed in the spring and
5,092 remain at the close of the year.

In one of the deep ponds 166 steelhead trout have heen held for
several years for experimental purposes, and from these 42,000 eggs
were collected during the spring of 1900. They were of very poor
quality, however, and only 33,275 fry were hatched from them. Of
these, 9,000 were distributed and there are on hand 21,092.

During the spring of 1897 a number of adult rainbow trout were
turned loose in Alamoosook Lake. The following spring and each
spring thereafter, though in decreased numbers, the survivors of the
fish have entered Craig Brook to spawn. Some eggs have been taken
from them each season, but mostly of poor quality. Duriung the past
spring 12,600 eggs were obtained from this source.

The two adult broods of Scoteh sea trout on hand are the result of
eggs imported from Scotland in 1891, the oldest brood being the result
of tho eggs imported, and the other their first descendants. Eggs were
collected from both broods this spring, and though not of first-class
quality they were no worse than the average eggs from domestica.ed
fish. Infact this species stands at the head of all the Salmonide reared
at Craig Brook for vigor and hardiness in the face of unfavorable
influences. Of the 144,145 eggs collected 10,000 were shipped, and the
balance were hatched at the station, produecing 98,575 fry; 35,000 were
liberated in May, and on June 30 there remained on hand 6,416.

The food consumed at this station during the year was as follows:
3,574 pounds of beef Jiver, 22,234 pounds of hogs’ plucks, and 8,560
pounds of horse ﬂesh in all 34 368 pounds, costing $449.57, in addition
to $56.04 for freight, 871.26 for drayage, and $37.80 for ice and its
preservation, making the total cost of fish food for the year $614.67.

Following are the fish on hand at the close of the fiscal year:

Culendar year in which flsh were hatched. i Wi
Kind. fish in-
1895 or
1900. 1899. 1808, 1897. 1896, earlier, | closed.
Atlanticsalmon ............ 194,572

Quinnat salmon . N P
Landlocked salmon
Scotch sea trout....

Rainbow trout ....... .
Total .. ............... 285, 562
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ST. JOHNSBURY STATION, VERMONT (J. W. TITCOMB, SUPERINTENDENT).

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

_—

) Calendar year in which fish
Species. were hatched.

1800. | 1808, . 1897. | 1806, | 1805,

RAINbOW ErOUL . eee e oo e e e e eeam e

Steelhead trout . ..... --
Took trout . ...l

HamnOCked SAlMON - .o i i
ybrids (female brook trout crossed with lake trout) ..
L B

The rainbow-trout fry on hand on July 1 were obtained from fish
hatched at the station in 1896, but only 77 of them lived to the close
of the year. From the 256 adults available in the spring 58,574 eggs
were taken, but many of them were shotty and hard, so that only
48,740 were placed in the troughs; and though these appeared to be-
of gool quality, only 6,000 of the fry hatched from them survived to
the close of the year. These are apparently strong and healthy. The
first eggs taken were laid down in cold water in the hatehery; later
on troughs were set up at the source of a spring and these eggs were
transferred to them, as well as all eggs subsequently taken, and it
Was found that the eggs which had been carried in cold water for a few
Weeks eyed about as well as the others, though most of them burst -
before hagching. It is estimated that only 10,000 of the total take
Wwere actually fertilized.

Of the 4,335 steelhead-trout fry on hand at the beginning of the
year, 3,340 were reared to the fingerling stage and 2,200 of them
Were planted. The others were retained for domestication, but by the
P’JSt Of the year their number had been reduced to 348. As the pond
M which they were held during the winter was covered with ice 2 feet

hick, it is impossible to assign any reason for so large a loss.

Of the 7,665 brook-trout fry on hand at the first of the year, 6,310
Were distributed as fingerlings and the balance retained; 470 of them
Survived the winter.

) The landlocked salmon suffered extremely during the hot summer
months, and in the fall only 17,260 remained for distribution. In
order to keep landlocked salmon in a healthy condition it is neces-
Sary to salt them thoroughly at least three times a week.

The hybrid trout obtained by crossing the fontinalis with the namay-
cus?l Were carried without difficulty for several weeks, when 100 were
ileh"el'ed to Prof. W. J. Moenkhaus, of Harvard College, and 1,859
Vere planted in Caspian Lake.

3 The 8,000 grayling fry resulting from a shipment of eggs from
f)ozem&n dwindled rapidly after the absorption of the sac, but the
°W strong ones among them took food readily and made a more rapid
8rowth than any other variety of fish ever hatched and reared at this
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station. Anpother peculiarity in connection with them was the remark-
able variation in the size of the fingerlings. They were fed on an
emulsion of liver, obtained. by grinding it as fine as possible, strain-
ing, then mixing with water and allowing it to stand for the coarser
portions to settle. The liquid portion of the food thus obtained was
fed to the grayling and the settlings utilized as food for the trout fry.
At the close of the year 73 of this lot remained.

During the summer and fall field collecting stations were estab-
lished at Darling Pond, Groton; Lake Mitchell, Sharon; Lake Dun-
more at Salisbury, Big and Little Ponds in Averill, and also at the
State hatchery, Roxbury.

Darling Pond, where operations have been successfully conducted
for several years, changed ownership recently, and a contract was
made with the present owners whereby they are to receive one half
the eggs taken there and the Fish Commission the other half. The
trap was put in place on July 25, but at that time the stream feeding
the pond was nearly dry on account of the long-continued drought.
The catch of fish was far below that of any previous season, and
many that were taken in nets below the trap appeared to be clearing
off spawning-beds. The total number of eggs secured was 390,828, of
which 172,828 were lost in incubation. = IHalf the balance were turned
over to the owners of the lake and the remainder were shipped to St.
Johnsbury. Besides reducing the cateh, the drought tended to impair
the quality of the eggs secured. Its effects were very noticcable on
the spawning fish, whether detained in pens or having free range.
Trout will not spawn naturally when the water is low. A few strag-
glers ascend thd stream, and if caunght and retained in the pens they
will ripen in time, but the percentage of eggs saved is never large.
The majority of the fish swim around the mouths of the streams
awaiting an opportunity to ascend on a rise of water. If a sudden
rain falls and causes even a temporary rise it will start them, and
apparently has an immediate effect upon the eggs and milt.

At the field stations, forrough measurement, an 8-ounce tin dipper
is used, it being necessary to establish a measure for each stripping,
owing to the great variation in the size of theeggs. The largest ones
are obtained at the first stripping and the smallest at the last. At
Darling Pond the first stripping yielded 2,800 eggs to the ounce and the
last 4,500, the intermediate ten strippings varying between these two
measures, the number per ounce becoming greater at each consecutive
stripping. .

The work at Lake Mitchell was very satisfactory and more eggs
were taken than in any previous season, notwithstanding the excessive
drought. The good results of stocking this lake were very apparent
this year in the largely increased take of fish, 3,136 being captured,
1,691 being females. During the season 726,649 eggs were obtained
from 1,339 females; 355,649 died during incubation or were not ferti-
lized, and the remaining 371,000 were transferred to St. Johnsbury.
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It was noticed that the number of females exceeded the number of
males, and to such an extent at times that it became impossible to
S8ecure an adequate amount of milt. At Quimby mill-pond, 4,000 cggs
were fertilized with milt. taken at Lake Mitehell (about 2 miles dis-
tant) several hours earlier. On November 24 the traps and racks
were removed and the fish liberated. It was then found that most of
the males were ripe, just twenty-five days after the last female had
been stripped. This peculiarity was attributed to the drought.

Lake Dunmore is in the town of Salisbury and has an area of about
3,000 acres, one-half of which is suitable for lake trout and bass.
The other half is shallow and is inhabited by pickerel and other coarse
Varieties. An examination of the spawning-grounds in 1898 seemed
to indicate that a large number of lake-trout eggs could be secured,
Consequently on October 16 a field station was established and a care-
ful watch of the spawning-beds was kept. A camp was started,
troughs set up and connected with a spring, and a trap was set near
the spawning-grounds off White Rocks. No fish were caught and
the position of the net was changed, but with no better success. On
the 25th of October 208 lake trout were captured by using a 200-foot
gill net as a seine off Birch Point, about a half mile from White Rocks,
the catch being made between 8 p. m. and 5 a. m. As soon as it was
discovered that they could be taken in apparatus of this character a
40-rod seine was used and 761 were captured by the 14th of Novem-
ber, 639 being males. Of the females 102 were ripe and yiclded
212,000 eggs. The fish averaged 34 pounds in weight, though the
largest weighed nearly 15 pounds. Difficulty was also experienced
?101‘0 in securing milt, in one instance over 100 males being handled
I order to obtain enough to fertilize the eggs from 12 females. Only
about 84.5 per cent of the eggs taken were successfully eyed. The
Station was closed on December 20 and the eggs transferred.

A field station was established at the Averill ponds, prineipally for
the collection of golden trout (aureolus) and incidentally for brook
trout, both species being abundant there, but no ripe fish of either
Sbecies were captured, though an assistant was kept at the ponds
throughout, the spawning season.

Al‘mngements were made with the State Commission to collect at
R?Xbury, and as a result 340,000 eyed eggs were secured.

The total collections of eyed eggs transferred from all points to St.
J ohnsbury amounted to 820,000 of the brook trout and 212,000 of the
lake trout, In addition to these, 30,000 rainbow-trout eggs were trans-
ferreq from Manchester, 40,000 landlocked-salmon eges from Maine
S.tations, 55,000 steelhead-trout eggs from Clackamas, and 72,000 gray-
hn_g 8ggs from Bozeman, all arriving in excellent condition except the
"4nbows, These came in two lots and were transterred from a tein-
berature of 42° to 83°. The losses on both lots oceurred chiefly about
& month after their receipt and just as they commenced to hatch,
only about 800 fry resulting from the two consignments.
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During December and January 814,000 brook-trout eggs were shipped
to State fish commissions and private applicants, including one ship-
ment to Scotland. 'The lake-trout fry hatched in March and April,
producing 180,000, which were distributed in suitable waters in Ver-
mont, Connecticut, and Massachusetts. The distribution of the brook
trout commenced in April and was completed the last of June, 534,100
being distributed during that period by employees of the station.

At the close of the year there were on hand the following:

Calendar year in which fish were hatched.

Species.

1900. 1809. 1808. 1806. 1895,
Rainbow trout . cooome ol ivoe cciaiiacais e enn. 5,411
Steelhead trout ... _._....... .| 23,081
Brook trout 16,018

Hybrid brook and lake £rOUL - -.oonorn . orsoons oo ecnees e
Grayling..................... .- 3,650
Landlockod salmon ... ... 30, 914

Total . i) TR,ET

It has been found here that brook trout thrive best in a temperature
ranging from 55° to 60° and grayling in a temperature from 65° to 70°,
Both grayling and trout have been tested in temperatures ranging
from 48° to 70° during the last two months of the year, and from the
observations it has been possible to make with the varying conditions
it is believed that landlocked salmon, steelheads, and rainbow trout
all do best in temperatures most favorable to the brook trout, while
grayling thrive best in water somewhat warmer. One trough of gray-
ling kept in spring water at 48° (the same in which they were hatched)
did not take food readily and nearly all of them died. While the
landlocked salmon have endured the highest temperature of any
variety tested, they do not take food readily in water above 70°.

Nasuva STATION, NEwW HampsHIRE (W. F. HUBBARD, SUPERINTENDENT).

On July 1 the personnel provided for by Congress, consisting of a
superintendent, a fish-culturist, and two laborers, was appointed.
The superintendent relieved Mr. W. F. Page, who had been in charge
of the construction work, on July 12.

During the summer, with the agsistance of a temporary force, con-
siderable work was done on the grounds and ponds. Allof the ponds
were dried, the mud removed, and the bottoms covered with sand.
Eleven wells were driven on the south side of the hatchery building
to furnish water. These are of 2-inch iron pipe, driven from 14 to 20
feet deep, and when completed, in August, they furnished 192 gallons
of water per minute, or an average of 174 gallons per well. The
wells discharge into a wooden flume on the outside of the building,
which connects with the hatching-troughs by means of iron pipes
through the sides. The grounds around the hatchery and the walks
between the ponds were graded and sown with grass, and various
other minor improvements were made.
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In September the adulttrout, numbering 114, were transferred from
the stock pond to one of the smaller ponds, where they could be more
6asily handled during the spawning season. The first eggs were col-
lected on October 20 and the last on November 29. An auxiliary
station for the collection of eggs of the native brook trout was also
established at Dublin Pond, New HHampshire; but only & small num-
ber of eggs were secured, and at the close of operations there the 240
adult fish that had been stripped were transferred to ponds at the
8tation,

Owing to the unprecedented drought prevailing all through New
England, the water supply from the wells was seriously affeeted in the
fall and it becameo necessary to use water from the western reservoir.

In January 350,000 brook-trout eggs were received from the New
Hampshire commissioners to be hatched at the station, and the fry
Tesulting were returned to them in May and June. In February
358,000 brook-trout eggs were purchased from Mr. L. B. Ilandy, of
South Wareham, Mass., but they proved to be of very poor quality
and produced only 223,750 fry. Of these 113,000 were distributed in
May and June to applicants in Massachusetts, New Hampshire, and
Rhode Island, together with 284,630 lake-trout fry resulting from a
Shipment of 300,000 eggs received from Duluth in March. On the
11th of May 50,000 grayling eggs arrived from Bozeman in excellent
condition, and were hatched without any appreciable loss, though
quite a loss occurred just after the absorption of the sac. They were
transferred at this time from troughs in the hatchery, where the tem-
Peraturc of the water was 48°, to some of the outside troughs, where
the water temperature was 60°. After that there was comparatively
0o logs, and on June 30 there were 29,785 fingerlings on hand.

The superintendent received from the New Hampshire Cominission
a large number of adult lake trout, landlocked salmon, and golden
trout, which were held in the ponds from November until February
for the Boston Sportsmen’s Association.

A contract for the construction of the superintendent’s cottage was
Made in December,-and by May 31 the building was completed. Tt is
a frame building 30 by 38 feet with cellar. The first floor consists of a
4 all, parlor, dining room, pantry, and kitchen, with four bedrooms
and a bathroom on the second floor, and an attic extending over the
€ntire house above...

The following table shows the number of fish and fry on hand at
the close of the year:

Species. 1800, | 1su7. | 1s08. | 1sse. ‘ 1900.

Brogy ¢,
rout... ... ... ...
%t'aeelhend trout T

* Dublin pond trout.
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Woops HoLE STATION, MAssACHUSETTS (E. F. LOCKE, SUPERINTENDENT).

In October the G(‘rampus commenced the collection of brood-cod, as
usual, and by November 18 had delivered at thestation 2,200, varying
in weight from 6 to 20 pounds; 152 were also purchascd from one of
the commercial fishermen, making a total of 2,352. These fish yielded
103,444,000 eggs. Of these 630 died from natural causes during the
season and 1,311 barren and spent ones were tagged and released, and
by the close of the year 11 of them had been reported captured between
Chatham, Mass., and the New Jersey coast.

The Plymouth auxiliary station was opened in November under direc-
tion of Capt. E. E. Ilahn, Mr. G. F. O. Hanson, mate of the Grampus,
being placed in immediate charge of the work with a force of spawn-
takers. The first eggs at that point were obtained on November 28,
and by the 17th of February 71,275,000 had been transferred to Woods
Hole, bringing the total for the season to174,719,000. The quality of
the eggs was excellent and the fry from them wero apparently strong
and healthy. As a result of the season’s work 126,921,000 fry were
liberated in Vineyard Sound, near Gay Ilead. It isrecommended that
this work be extended and that at least 3,500 brood cod be provided
for next scason. )

As the experience of past years has shown that a majority of the
flat-fish had spawned before the work was undertaken, arrangements
were made this year, early in January, to set fyke nets in Woods Ilole
Harbor, but no fish were captured until the end of that month. On
January 30 nets were also sent to Waquoit Bay, but could not be set
until February 7 on account of the large amount of ice in the harbor.
From these two fields 250 adults were secured, 29 of which died from
natural causes before spawning. The spawning lasted from January
31 to April 18, during which time 102,381,000 cggs were secured,
47,069,000 being obtained from fish caught in Woods Hole Harbor and
55,312,000 from those caught at Waquoit Bay. It is worthy of remark
that the Woods Hole fish yielded more eggs per fish than those from
Waquoit, the average of the former being 475,000 per fish and of the
latter 357,000. This is the reverse of the experience of past years.

As great difficulty had been experienced in the past two years in
artificially fertilizing the eggs, the plan was adopted this year of hold-
ing the brood-fish in live-boxes and allowing them to spawn naturally.
The resulls were very gratifying. But few unfertilized eggs were
observed, and the output of fry was the largest in the history of the
Commission, the plants in Waquoit Bay and Woods Hole Iarbor
amounting to 87,115,000.

Although every effort was made to enlarge the lobster work, the
season was very discouraging. Early in April arrangements were made
for collecting egg-lobsters at Plymouth and Scituate, and also trom
fishermen operating in Buzzards Bay and Vineyard Sound. Subse-
quently a sailing smack was employed to attend the pots in the
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Vicinity of Noank and Stonington, and Block Island and Newport.
Early in May, when the majority of the lobsters are usually caught,
the coast was swept by high easterly winds, causing heavy seas, which
interfered materially with fishing operations. In addition to this,
lobsters were scarcer than ever before in the history of the fishery,
and in many localities operations were abandoned entirely and the
fishermen engaged in other pursuits. "This was particularly noticeable
at Noank and Block Island. At the former place, where thero are
usually 40 fishermen, only 10 set pots, and e¢ven these diseontinued
work on June 9, on account of the poor results attained and loss of
gear. At Block Island the conditions were even worse; where 15 or
20 men usually engaged in this fishery, only one set pots this year,
and he abandoned them later to go cod-fishing. The same condi-
tions existed to a certain extent at New Bedford, Buzzards Bay, and
elsewhere. From New Bedford, which has been in the past one of the
mnost productive fields, and which yielded last yecar 347 egg-lobsters,
only 26 were secured. The season closed on June 27, the take amount-
ing to 28,142,000 eggs, from which 22,463,000 fry were hatched and
blanted or turned over to Dr. H. C. Bumpus for experiment, with the
view to feeding them in pens until after the fourth molting.

During the summer all of the buildings were painted inside and out,
the ola plumbing in the residence was replaced with new, and the
Whole system of water-pipes was overhauled. In many instances the
0ld pipes, which had been in use for a number of years, were so badly
¢orroded that mnore than three-fourths of the opening was closed.
In the hatchery and laboratory a number of additional bedrooms
Wwere provided.” Work on the wharf commenced in the fall, but it was
1ot completed owing to lack of funds. The old boiler and engine in
the launch Blue Wing were condemned and new machinery installed,
the main boiler being also repaired and the old tubes removed. The
enhgines in the launch Cygnet were also overhauled and repaired.

GLovucester STATION, MASSACHUSETTS (C. G. CORLISS, SUPERINTENDENT).

Operations at this station were confined to cod and lobsters. During
the summer no fish-cultural work was in progress, but the station force
was fully occupied in making repairs to the buildings and getting the

'hatching apparatus ready for fall work. The old wharf, which had
been Practically destroyed by tho storms of the previous winter, was
Yémoved and a new one 155 feet long by 16 feet wide, with a T at the
Outer enq 42 feet, by 16 fect, was constructed, in acecordance with plans
Drepareq by the architect of the Commission. As soon as it was fin-
18heq the suction box, which extends from the hatehery to the end of
the wharf, was replaced and the suction pipe laid into it, packed in
SaWdust to prevent its freezing in winter.
Welf-y NO\fember 15 the .station was in thorough order, but .no eggs
Wi @ received until the latter part of the month, when Captain Hahn
1th the crew of tho Grampus commenced collections at Kittery. At
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the same time another force, under the direction of Mr. Hanson, began
work at Plymouth, Mass. The first eggs were received at the station
on November 28, and collections continued uninterruptedly until
March 23, during which period 180,230,000 were obtained at Kittery
and forwarded to Gloucester, besides 17,792,000 from Plymouth and
858,000 from local fishermen, making a total of 198,880,000 for the
season. 4

The number of eggs collected was larger than usual, and of excel-
lent quality, which was due to a large extent to the favorable weather
throughout the winter. As a result of the season’s work, 135,693,000
fry were hatched and planted along the Massachusetts coast from
Rockport to Beverly, and 3,000,000 were deposited in the Chesapeake
Bay as an experiment. '

As soon as the last of the fry were distributed arrangements were
made to commence the collection of egg lobsters. The Grampus pro-
ceeded carly in April to the coast of Maine, and with the steam smack
collected from all points between Portland and Eastport, shipping the
lobsters to the station. Arrangements were also made—at Kittery,
Cohasset, Boston, and all points in the vicinity of the station—with
fishermen for holding their egg lobsters. By the middle of May the
receipts from Massachusetts were very satisfactory and the prospects
seemed good for a large season’s work, but about this time the catch
decreased steadily to the end of the season. On the Maine coast the
geason opened badly and the collections were smaller than usual, no
lobsters being received from Nova Scotia. DBetween April 1 and the
10th of July 4,643 egg-bearing lobsters were purchased, which yielded
63,335,000 eggs.

The following table shows the number collected in the various
localities and the yield of eggs from same:

Locality. lolg%grs. Eggs.
Gloucester, Mass., and vieiBIty . .. ccuive ot iiit i e iener e 655 7,813,000
Boston, Mass., and vicinity . . oo oo i i ceiice i a i een 1,461 20, 044, 000
et e 683 9,687,000

Kittery Point, Me., and vicinity .... o
Maine coast, schooner Grampus 1,044 25,791, 000

b X e 7Y PR R S 4,643 1 63,835,000

Dr. H. C. Bumpus, at Woods Hole, was supplied with 1,300,000 eggs
for experimental purposes. The balance yielded 58,560,000 fry, which
were planted as shown in the table of distribution.

The lobster eggs shipped from Maine and other points arrived in
much better condition than in the past, consequently the loss in
hatching was small and the fry were strong and healthy. In accord-
ance with an agreement made with the Maine Fish Commission the
fry hatched from eggs collected on that coast were distributed in the
waters of the State. They were shipped both by theschooner Grampus
and by messenger and were planted in fine condition. The adults
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were all liberated in the waters of the State from which they were
obtained, care being taken to plant them well out at sea so that they
would not be recaptured immediately. .

As in previous seasons large numbers of dead lobster fry were
Sometimes found in the cans, special attention was paid to this mat-
ter on each trip, and on the completion of the work the messenger in
charge reports that there was practically no loss. The new eggs
made their appearance fully two weeks in advance of any previous
Year, which was attributed to the mild winter and to the fact that
the water offshore during the winter and spring was several degrees
Warmer than has been the case for several years.

CAPE ViNcENT STaTION, NEW YORK (LIVINGSTON STONE, SUPERINTENDENT).

During July and August a part of the force was engaged at Swan-
ton, Vt., in cleaning up the fishing-grounds preparatory to collecting
Pike perch there the following spring. Early in April operations
Were commenced on the Missisquoi River 3 miles below Swanton. A
Substantial shed 11 by 27 feet, with a platform 17 by 27 feet, was con-
- Structed on the river bank as a spawning-house, and three pens for
holding fish were placed in the river near by. In the middle of the
Spawning-shed, and running lengthwise of it, a trough 12 feet long and
15 inches wide, divided into two compartments, was provided for
hOlding ripe fish. This was supplied by a constant stream of water
from tanks located on the platform. TFishing commenced April 14,
jbllt Nno ripe fish were found until the 224, when they began coming on
11.1 large numbers, and from that time to the end of the month opera-
tions were pushed vigorously and large numbers captured, as many as
657 male pike perch being landed at one haul of a seine 22 rods
long ; 1,859 spawning fish were taken, which yielded 130,300,000 eggs,
according to meusurements made on the grounds, although when
Temeasured at the hatchery there were less than 116,000,000.  Of these
85»225,000 were transferred to Cape Vincent and 30,500,000 were
hatched at Swanton for distribution in Vermont waters, producing
1‘2’600,000 fry, or about 41 per cent of the number of eggs retained.

_he fry were planted under the direction of the Vermont Fish Commis-
Slon during June.
: .The hatchery is a small wooden building located near the Missisquoi
‘IVer, in the town of Swanton. It was fitted with a battery of two
lers, containing 28 jars each, and a tank for the reception of the fry.
. 11;6 building was provided with heat and light and was leased at a
oo all rental, the water supply being furnished by the village of Swan-
a;{ at the rate of $1 per day. It was very unsatisfactory, however,
“rhl't Wwas filled with sediment washed down from the mountains in
lch the river rises, and though two men were kept busy night and
ay ehimging the filters and cleaning the jars, very heavy losses ensued.
18 believed that under ordinary eonditions & much larger percentage
Ty would have been hatched.
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The eggs forwarded to Cape Vincent were packed on canton-flannel
trays and sent in charge of a messenger. The first two shipments,
forwarded on April 27 and 28, arrived in good condition, but the third
and fourth, transferred on April 30 and May 1, turned out very badly,
though there was no evidence to show that they were injured by trans-
portation. They were probably of inferior quality. The eggs com-
menced hatching late in May and finished early in July, producing
25,400,000 fry, or a little over 30 per cent of the egygs received at Cape
Vincent. The distribution was made with comparatively small losses
in lakes and streams in western New York.

In October arrangements were made as usual for the collection of
lake-trout eggs in Lake Ontario in the vicinity of Cape Vincent and
in Lake Erie at Dunkirk, N. Y. The results at both places were
unsatisfactory, only 47,800 being obtained from Lake Ontario and
126,000 from Dunkirk, although the spawn-takers remained on the
collecting-grounds for nearly a month. The failure at both points
was due to the fact that storms continued almost uninterruptedly
during the fishing season, destroying nearly all of the nets. Early in
December 2,000,000 lake-trout eggs arrived from Northville in excel-
lent condition, and were hatched in the Stone salmon baskets placed
in Williamson troughs, the losses being comparatively light. The
fry, amounting to 1,875,800, were distributed in February and March,
except a few thousand which were planted in May.

Asg there are no fields in the vicinity from which brook-trout eggs
can be collected, arrangements were made to purchase a supply from
dealers in New England, and during the early part of September
360,000 were obtained in this way. They were hatched in ordinary
trout troughs, and the 280,500 fry resulting were planted in May and
June, immediately after the absorption of the sac.

No attempt was made to collect white-fish eggs on Lake Ontario this
year, as repeated efforts in that field in past years had proved fruit-
less; and as the collections on Lake Eric were larger than ever before
in the history of the Commission, 34,560,000 eggs were transferred
from Put-in Bay. They arrived in good condition, and 75 per cent
were hatched in the MeDonald jars. It is worthy of remark that
during the distribution no white-fish fry died in the tanks or in the
eans in transit. It seems extraordinary that in the process of han-
dling and shipping so large a number not a single dead fish should have
been found. A plant of 400,000 was made in Lake Champlain at the
request of the Vermont Commission.

It was hoped that some effort would be made this year to continue
the experimental sturgeon work undertaken the previous season, bhut
lack of funds prevented. Through the efforts of Mr. Myron Green, a
temporary cmployee, and several fishermen, however, over 70 stur-
geon-caught on the Missiquoi River were confined in pens and exam-
ined from time to time for ripe eggs. A few were found in one partly
spent fish and were hatched at Swanton in the ordinary jars. A small
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humber of the fry produced were transferred to Cape Vincent. Much
Interest is manifested in this work, and it is hoped that some practical
results may be secured next season.

The following table shows the number of eggs handled and the fry
distributed during the year:

p—

Ygrs han- \Fry distrib-
dled. : uted.

Species. | . d
Brook trout : 280, 500
Gake trout - 1,876, 800
hite-fish . SL6680,000 | 27,400, 000
e perch ... 0 ] 85,225,000 | 38,000,
TOBL o oo e e e e e e U a21,000 | 67,55,

STEAMER FisH HAWK (JAMES A, SMITH, COMMANDING).

~ On April 23 the vessel left Baltimore for the Delaware River, arriv-
ng there April 26. The crew were at once employed in getting the
hatching apparatus in order, and arrangements were made with the
fishermen to supply cggs on the same terms as heretofore, namely, $10
Per million. Mr. W. H. Johnson and G. L. Hopper were placed in
e}lal‘ge of the hatchery and the crew were utilized as spawn-takers.
he first, eggs were collected on April 27, and collections continued
Uninterruptedly until the closo of the season on May 31. During this
Period the work was mostsuccessful; 80,559,000 eggs were secured, from
Which 47,975,000 fry were hatched; 6,006,000 eggs were transferred
to the Pennsylvania State Fish Commission hatchery at Bristol, and
8>332,OOO werg deposited on the spawning-grounds in Howell Cove
&.nd near Bennett’s fishery, owing to the fact that the hatching facili-
ties of the vesse]l were overcrowded. In addition to this 700,000 eggs
Were shipped to New York for transshipment to Ireland.
As in former seasons the Howell Cove fishery yielded the largest
Number of eggs, 36,194,000 being taken at that point, 16,035,000 from
ennett’s Fishery, and 5,515,000 from Cramer Hill. The balance,
22,815,000, were collected from the gill-net fishermen 6ff Billingsport,
- J. There is little doubt but that if funds had been available and
the work could have been continued as heretofore until June 10, the
co}lections would have reached 100,000,000.
. {‘he. gill-net fishermen in the vicinity captured 7 Atlantic salmon,
Veighing from 10 to 15 pounds, during the season.
N On June 4, the last of the fry having been planted, the hatching
‘%I)D&ratus was dismantled and the vessel shortly after proceeded to
0ods Hole.

BAT'Ijme STATION, HAVRE DE GRACE, Mp. (J. N. WISNER, JR., SUPT.).

Sixoxlll March 12 the su}?orintendent opened the sta,tio.n with a force of
in colen' imd began ﬁttn’lg up the launches. and placing the hatchery
in t)]ndltmn for work. The mess-room, which ha?d been much crowded
Qotmle past; t,\\.lo years, was elflm'go;d and repairs were made to the
ges occupied by the machinist in charge and the superintendent.

F. C., 1900 -4
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By April 15 the launches had been thoroughly overhauled and the
hatehing apparatus tested. The force was increased and vessels hired
and stationed at various points to receive eggs from the fishermen.

The season was late, no eggs being collected until the 19th, on which
date the water temperature registered 54°. As herctofore, arrange-
ments had been made with all the gillers fishing from Battery station,
and within a radius of from 8 to 10 miles, to furnish eggs at the rate
of $20 per million, and 20 spawn-takers and assistants werc employed
for the purpose of attending the floats and doing other work.

The nightly collections were small (not exceeding 2,000,000) until
April 26, when 4,900,000 were secured. They increased materially
from that time, reaching a maximum of 16,332,000 on May 2. The
season continued uninterruptedly until May 30, the total collections
aggregating 167,582,000. .

During the latter part of May ripe females were taken in large
numbers, but mnale fish were very scarce. On onc night 12,000,000 eggs
were brought in, but the next day only 3,000,000 of them were found
to be impregnated. On June 2 the water became so salt that opera-
tions were discontinued and the forco dismissed. The season’s work,
though not as great as in the past two years, was exceedingly satisfac-
tory. Of the eggs collected 17,711,000 were planted on the spawning-
groundsin the vicinity of the station, as the hatchery was overcrowded ;
12,040,000 were shipped to Central station, Washington, D. C., and
to the Maryland Fish Commission in Baltimore, and 87,518,000 fry were
hatched and planted in the Chesapeake Bay and its tributaries and
in the Hudson River.

The following shows the number of eggs coliected during April,
May, and June, with the average temperature of air and water:

Average tem-

Month. Egus taken. |, pel‘u:tire.
Air ;Wnter

T

oK,  °F,

43,484,000 | 56 55

122,003,000 | 63 62.2

2,005,000 | 72.3 71

Total e 167,582,000 | oo foenon

On May 19 the temperature fell very suddenly from 70° to 64°, and
on the following day it was noticed that many of the fry had bubbles
of air in the saec. A large percentage of them exhibited this phe-
nomenon in the next five days, the bubbles being easily discernible with
the naked eye and so large as to cause the fry to float. This has been
noticed before, but there are no data to show that it followed a sudden
fall in temperature. Many theories might be advanced to cover this
peculiar oceurrence, but no definite conclusions have been reached.

During the spring 100,000 striped-bass eggs were received at the
gtation, but as no apparatus had been prepared for hatching them,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 51

the results secured were poor. A number of methods were tried and
a few eggs hatched by each, and there seems to be no doubt that if
many eggs were collected, apparatus could be devised for hatching
them as successfully as the eggs of the shad. The eggs hatched in
forty-four hours, and it was noticed that immediately after hatching
the eye-spot could not be seen with the naked e¢ye; but a small sac of
0il wag noticed at the head of the fish. Under the microscope the
bubble of oil proved to be just under the head of the fish, apparently
. at its mouth. With a strong quarter-inch lens the pupil of the cye
Was discernible as a clear circle within another cirele of greater den-
8ity. The oil-sac gradually decreased in size, the eye becoming
Plainer until the third day, when it disappeared entirely and the eyes
could be seen without the aid of the microscope. Attention is called
to this, as tho eye-spots of other fishes usually become visible about
the middle of tho period of incubation. It was proved that a large
Number of striped-bass fry may be retained a considerable length of
time in 4 vessel of water without changing. This would indicate that
they can be transported with great ease.

BRYAN POINT STATION, MARYLAND (L. G. HARRON, SUPERINTENDENT).

The station was opened on March 20 and a small force employed
to make the necessary repairs and improvements preparatory for the
toming season’s work. The launch Blue Wing also arrived from
Gloucester on that day and was utilized in carrying supplies and
material from Washington and Alexandria to the station until the
Spawning seaspn commenced, after which she was engaged in col-
leeting eggs from the seines and gill nets. Spawning fish having
been observed on April 15, the regular force was taken on the next
day and active operations commenced. An additional steam launch
Was chartered for a month to assist in attending the gillers between

lexandria and Bryan Point and to carry supplies to the station.

X COmmencing April 17, eggs were collected each day until May 15,
67,904,000 being secured, all of which were hatched at the station,
eXcept 1,023,000 transferred to Central Station. Of the fry hatched
(55,702,000, or 83% per cent of the eggs retained) 6,065,000 were deliv-
red on board the Fish Commission cars at Alexandria for shipment
%0 streams in South Carolina, Georgia, and Florida, and the balance
Planted iy the Potomac between Broad and Occoquan creeks.

The outlook at the beginning of the season indicated a very large
c011(3(:t,ion, over 49,000,000 eggs being taken between April 16 and 30,
but iy May the catch of fish declined so rapidly that all of the seine

shel‘.men suspended operations and the gillers became indifferent on
?Cc?llnt of the small returns and would not fish regularly. Frequently
10 fishermen were operating on many of the important fishing-grounds.
On_May 19, all of the eggs being hatched and the fry planted, the Blue
g was transferred to Gloucester, Mass., and on the 25th {he station

W, s . .
a8 closed and left in charge of a watchman,
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Fisn LAXES, WASHINGTON, D. C. (RUDOLPH HESSEL, SUPERINTENDENT).

During the summer 43,844 black bass were removed from the breed-
ing-ponds to retaining-tanks. Of these 32,467 were carried through
the summer in the rearing-pools and distributed in October and Novem-
ber, when they varied in size from 3 to 6 inches. The large loss of
young fish is attributed to some extent to their being held for several
weeks in the retaining-tanks, at which time the water was constantly
roiled. In one of the smaller ponds 200 small-mouth bass were
reated and distributed with the large-mouth bass during the fall.
During the winter the west pond, which covered an area of 64 acres,
and which had been devoted for a number of years to the rearing of
shad, was divided by means of a partition (397 feet long) into two
ponds, one to be devoted to the rearing of bass and the other to shad.

In April the adult black bass were placed as usual in the partitions
in the north and south ponds and in that part of the west pond
devoted to their culture, but owing to the low temperature prevailing
in the spring months they did not commence spawning until about
the middle of May. A number of nests were observed about the 20th
and one pair spawned on the night of May 23 in the Eagle Pond,
where an excellent opportunity for watching the development of the
eggs was afforded. On May 25 the dark spots indicating the eyes
were conspicuous, and on the fourth day the fry burst from the shell.
They seemed to lie motionless at the bottom of the nest until the 29th;
when they rose a few inches in the water but did not leave the nest
until the following day, when they began to take on a darker color.
Another nest in the south pond was first noted on the 25th. Two
days afterwards the first fry appeared, and by the 28th the entire brood
wag hatched. They remained on the nest until June 1, when they
commenced to rise in a similar manner to those observed on the first
nest. A number of otheor nests were noticed on the 26th and 29th of
May, and it was observed that the cggs remained 4 to 44 days before
they hatched, the {ry rising from the nests 3 to 5 days later. The
period of incubation depends on the temperature of the water.

A series of temperatures taken at 7 o’c¢lock in the evening from
May 23 to June 2 was as follows, the mean being 73°:

Date. Temp. Date. Temp.

°F. °F.,
May e i ceeeel] T4 70
May 2. e T8 72
May 2>_. U (1] (]
May 2. o e | 67 81
May 20 . .| T ™
May 2B i e 72

Asg soon as the spawning season was over the adults were removed
from the spawning partitions and the young were allowed to pass into
the main body of the pond, which had been thoroughly stocked with
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aquatic plants and water lilies, where they found an abundance of
natural food. In addition Lo this several hundred thousand carp were
liberated in the pond, which fell vietims to the young bass in two or
three wecks.

During the fall 400 crappic were distributed as the.result of the
season’s spawning. In the spring of 1900 the adults were again
Placed in two small ponds and, though no definite estimate can be
made as to the number of fish on hand, it is believed that the pond
will yield several thousand in the fall.

When making collections of food-fish in the Potonmc River a num-
ber of sun-fish, Lepomis pallidus, were captured. These spawned
in the spring, and as a result 850 young fish were available for distri-
bution in the fall. This fish was undoubtedly introduced from the
Mississippi River, as it is not indigenous to the Potomac. It is
believed that it will be well adapted for stocking small inland ponds.

As in previous years, hundreds of thousands of carp were raised as
food for the bass. Some little attention was also paid to the rearing
of yellow and green tench for stocking public parks and lakes.

During September the shad which had been placed in the ponds the
Previous April were liberated. It is estimated that about 2,000,000
bassed into the Potomac River. In the following spring 2,849,500
shad fry were placed in this pond. They are apparently doing well
and will be liberated in the fall.

CENTRAL STATION, WASHINGTON, D. C. (J. E. BROWN IN CHARGE).

Work at tlris station has been conducted on the same lines as here-
tofore, the most important being the distribution of the output from
the fish ponds, which amounted to 32,967 young black bass, 400 crap-
Pie, and 500 sun-fish. These were distributed without loss. There
Were also received from Wytheville, Va., 600 rock bass and 2,839
Yearling rainbow trout, and from-Erwin 4,931 brook trout.

During the fall and winter months consignments of landlocked
Salmon and white-fish eggs were received from various stations of the
Commission and hatched for the purpose of illustrating fish-cultural
methods. Consignments of shad eggs were also received from Battery
- 4nd Bryan Point. Tho following table shows the number of eggs of
Various kinds received and fry hatched and distributed:

; No. of fry
No. of eggs| hatched
received. and dis-
tributed.

§§§§

7,806, 000 7,806, 000
8,894,280 8,170,218
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AQUARIUM AT CENTRAIL StaTiON, WasHiNaToN, D. C. (L. G. Harron 1n
: CHARGE).

During the smuunmer the aquaria were thoroughly overhauled, broken
glass replaced, and the slate and iron work of the salt-wator tanks
painted with asphaltum to prevent rust; a new trough for carrying
off the overflow from the salt-water tanks to the filter was built, and
the salt-water supply, amounting to about 5,000 gallons, was renewed.

In September the superintendent, assisted by Mr. W. T. Lindsey,
commenced the collection of marine specimens at Willoughby Spit,
Va., near FFortress Monroe, where the shipping facilities are good, and
by the end of that month 549 specimens, representing 30 species, had
been collected and transferred without loss to Washington. In Octo-
ber 319 specimens, representing 11 species, including two tropical
fishes—the snowy grouper and the big-eye—were brought from Woods
~ Hole, Mass. These with the addition of sea-anemone and starfish
from Gloucester, filled all the available space. The salt-water fishes
were carried without loss until February, but at that time the water
temperature became too low for them, due to inability to circulate it
fast enough through the heaters to produce the desired warmth,
Aside from this there was little mortality until May, when the death-
rate inereased on account of the rapid rise in temperature, though a
number of specimens, representing 12 speecies, were on hand at the
close of the year.

-As usual, a good exhibit of fresh-water fishes was kept during the
summer, congisting principally of species indigenous to the Potomac
River and the Chesapeake Bay, with the various ornamental fishes.
Most of these specimens have been kept in the aquarium from two to
four years. Consignments of brook trout, rainbow trout, steelheads,
Atlantic and landlocked salmon’ transferred from Wytheville, Va.,
and Craig Brook, Me., in October, were exhibited in the aquariuin
until May, when the temperature rose above 70; they were then
planted in suitable streams in tht vieinity. While in the aquarium
they grew very rapidly, and when disposed of were more than twice
as large as when received from the stations.

Two species spawned in the aquarium during the year—four yellow
perch and two yearling brook trout—but none of the eggs hatched.

The food used during the ycar consisted chiefly of beefsteak, beef
liver, clams, oysters, and minnows, the principal articles being steak
and liver. The meat is prepared for them by first removing the fat
and then cutting it in pieces according to the size of the fish. Clams,
oysters, and minnows are fed only to such fishes as will not take meat
when first captured, but all of them learn to eat beef after being in
captivity for some time.

As the water pressure is not sufficient in extremely cold weather to
operate the salt-wuter pump fast enough to keep the temperature
where desired, it is recommended that a small engine be installed for
this purpose.
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Following is a list of marine and fresh-water fishes and erustaceans
exhibited during the year:

Sult-water fishes: Pig-fish, pipe-fish, toad-fish, file-fish, sea trout, pin-fish, sea

288, gray snapper, black drum, croaker. spot or goody, hog-choker, pompano,
ﬂo{mder, tautog, lizard-fish, yellow-iail, spade-fish, sea-robin, jumping mullet,
Striped bass, sea anemone, bur-fish. skate, sculpin, cunner, big-eye, snowy grouper,
sc‘,l(?, remora, chietodon, stickleback, mummichog, blue crab, lobster, hermit crab,
8plder crab, shrimp. horseshoe crab.

Freshi-water Jishes: Brook trout, Atlantic salmon, steelhead trout, rainbow trout,
quinnat salmon, Scotch sea trout. landlocked sulmon, large-mouth black bass,
sinall-mouth black bass, rock bass, pickerel, gar pike, common tench, golden
tench, golden ide, gold-fish, crappie. common suckers, sun-fish, yellow perch, white
Perch, mill roach, paradise-fish, common eel, yellow cat:fish, channel cat-fish,
Salamander, terrapin. snapping turtle.

The following shows the salt-water and fresh-water temperatures:

t:‘resh-water mSnlt-wa.ter
erat . ' T N

Month, mperatures Month. mperatures.

_ ! Max. | Min. Max. ! Min.
°F, o °F. °F,
82 70 September 69 54
82 79 October. 69 52
8 71 Novembe 04 51
66 60 December . N 48
60 446 January ............. - 08 M4
46 84 February .....e...... o8 b 42
38 34 March .o........... ...| 60 48
88 34 April c_.ooo.. .. 18 48
42 35 May..coeevemnnann. - 72 b4
63 42 JUNG ¢ it e &0 62
71 02
78 68

During the summer and fall 26 fry-collector aquaria were built
Under the direction of the superintendent of the aquarium for use at
the Bryan Point, Battery, and Edenton stations. These were made
With glass sides and ends, slate bottoms, and galvanized iron frames,
tl}e dimensions being 48 inches by 18 inches by 16 inches. The lowest
bid received for their construction from private firms was $40.77 each,
and the actual cost of building them, exclusive of labor of regular
émployees, was $13.62 each.

WyTHEVILLE STATION, VA. (GEORGE A. SEAGLE, SUPERINTKNDENT).

The number of fish on hand at the beginning of the year is shown
by the following table: ‘

Calendar year In which fish were hatched.

Species. : ! 1894
1899. 1808 1867, 1806. 1895. or
—— 869 l earlier.
Rainpg T
Black bV;strout......
B 8 (small-mouth)
lack bass élarg&mouth)
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The distribution commenced in September and continued until
December 21, and included 96,965 yearling and 1,074 adult rainbow
trout, besides 16,147 brook trout transferred to Wythoville from Erwin,
Tenn., 4,400 rock bass and 8,540 black bass, of which 6,569 were reared
at the fish ponds in Washington. )

The food used in the summer consisted as usual of beef liver and
mush boiled in varying proportions, according 1o the size of the fish.

The stock of breeding rainbow trout on hand at the commencement
of the spawning season numbered about 5,000, ranging in age from 1 to
10 years old, though fish under 3 years of age are not apt to produce
many eggs. 'The spawning season opened November 6 and lasted to
February 12, during which period 990,000 eggs were taken from 998
fish, an average of 992. The number of male fish used was about 800.
The variation in the size of the eggs taken was unusually great, and
was no doubt caused by the great difference in the age and size of the
spawners. They ran from 312 to 445 to the ounce, tho average for the
season being about 387. The eggs from all of the fish were smaller
than they have ever before averaged at this station, and there appears
to have been a decided change in the habits of the fish for the past
two years as regards the time of spawning. Formerly at least 80 per
cent of the eggs taken were secured at night, but this season and last
50 per cent or more have been collected during the day. This change
is thought to be due to modification in the shape of the spawning-
ponds, the new ones being diamond-shaped and offering a mnore invit-
ing entrance to the raceways. Of the eggs collected 174,500, or a little
over 17 per cent, were unfertilized or lost during incubation, 377,000
were hatched, and 438,500 were shipped to other stations and to foreign
applicants. The consignments to Ireland and England reached desti-
nation in excellent condition, although en route from 10 to 12 days.
The fry hatched did well through the sac stage, and are being reared
in indoor troughs and ponds outside for distribution in the fall.

For the purpose of introducing new blood in the brood stock, a con-
signment of 20,000 rainbow-trout eggs collected from wild fish in
California were shipped here by the California Fish Commission in
April. They had been packed by Mr. W. II. Shelby at Sisson, Cal.,
and arrived in good condition, considering the distance traveled and
the warm weather at the time. They were at once transferred to
hatching-troughs and produced 16,500 fry, 3,500 of which died in a
few days, having hatched prematurely. The balance were on hand
at the close of the year and in excellent condition.

A consignment of 38,400 brook-trout eggs was received in February
from Massachusetts, but they were of inferior quality and hatched
slowly and unsatisfactorily, thousands dying before leaving the shell.
By the time the yolk-sac was absorbed over 22,000 had been lost, and
on June 30 there remained about 14,000 fingerlings. A few brook
trout were retained from the hatch of last year and are now being
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held in the ponds as an experiment. They have grown well so far
and it is hoped they will spawn next season.

Owing to the unsatisfactory condition of the ponds the black-bass
work at this station has not been successful in the past, but it is
hoped, with the improvements made during the past year, that better
results will be secured hereafter. Early in the spring the brood stock,
consisting of 82 large-mouth and 47 small-mouth bass, was transferred
to the breeding-ponds. Large beds of clean ereek gravel were provided
for nest building, and by June a number of nests containing young fish
and eggs had been observed. The fry will be transferred to rearing-
ponds as soon as they are large enough and every effort will be made to
rear a good crop.

For the reasons given above rock-bass culture has been a failure
during the past few years. The brood stock has been increased and
there are now 190 on hand. These were placed in the ponds in the
spring and artificial portable nests (heretofore described) provided for
them. Nearly all the 100 nests put in the ponds have been occupied,
and a number of fry have been noted, though it is impossible to give
an estimate at this season of the number on hand.

About 20 adult carp are kept at the station. In May they are
placed in the trout ponds for the purpose of cleaning out forecign
matter and for destroyingthe lime plant, algae, etc. Assoon as they
spawn the fry are transferred to the bass ponds as food for young bass.

In December, 1896, about 4,000 eggs of the quinnat salmon were
received from the Cape Vincent station. The eggs were hatched and
 a part of the fry were distributed at the age of one and two years,
about 1,000.being retained for further developments. From the time
of hatching up to the yearling stage these fish made a very fine
growth, but in the spring of the third year they began to grow weak
and to lose their sight. The disease continued through the summer
and fall, and but few of them were alive by the following winter.
The balance were planted in the spring, as it was feared they would
all die in the ponds. The water in the pond in which they were con-
fined was less than 4 feet in depth, and it is supposed this was the
Cause of the failure to acclimatize them.

EDENTON STATION, NORTH CAROLINA (S. G. WORTH, SUPERINTENDENT).

Mr. 8. G. Worth was appointed superintendent on July 1 and took
charge of the station on the 14th, relieving Mr. G. A. Schneider, who
had been directing the work of construction. '

Notwithstanding the incomplete condition of the station, steps were
Faken early in March to organize a force for the collection and hatch-
Ing of shad eggs. There were no trained spawn-takers available in
the vicinity, as the fish-cultural work in recent years has been con-
ducted by the steamer Fish Hawl; consequently it became necessary
%o transfer g few from Havre de Grace and Washington to be used as
& nucleus in training new men. In addition to other drawbacks the
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season proved two or threo weeks later than usual, the weather being
very unfavorable, and though all the seines, nets, and traps within a
radius of 10 to 15 miles were visited daily the new men had little
chance 1o gain experience, and as a consequence became despondent.
‘When the water attained the right temperature forthe shad to spawn
they came on so suddenly that the apprentices were helpless, having
had no opportunity of acquainting themselves with the work. Toward
the end they became efficient and sufficiently interested to insure
their being reliable spawn-takers in the future, but many eggs were
logt in the mecantime. Work was pushed vigorously, however, night
and day, so that we succeeded in enlisting the sympathy and active
cooperation not only of fishermen operating on well-known spawning-
grounds, but new fields were developed in the Roanoke River and at
Skinner Point, several miles east of Edenton.

The grounds on the Roanoke are virtually confined to the drift gill-
netters, who operate very short nets, but they catch ripe shad and in
such a way that all of the eggs can be saved. It required unremitting
personal effort to enlist their interest, but another year will find them
anxious to save the eggs. Their nets were operated mainly within 3
miles of the river mouth, making them easy of attendance and much
more profitable than the seines on the upper river, which capture
large numbers of fish but furnish very few eggs. It has also been

-found that numbers of eggs can eventually be secured from trap nets.
A number of ripe fish were reported from Mackayes Ferry, but owing
to lack of experienced men the nets there could not be attended.

In the shallow waters around the mouth of the Roanoke and Cashie
rivers the cooperation of the stake-net gillers was secured and s few
eggs obtained. An excellent. spawning-ground was developed at
Hornblower or Skinner Point, 4 miles below Edenton, one trap net
yielding over 800,000 eggs. There is no doubt that this will prove a
valuable field next season, but the most important spawning-grounds
in the viecinity are on the Chowan River. Unfortunately, no gill-net
fishing is done here, but the four seines operated will undoubtedly
yield large numbers of eggs. It is also hoped that additional egygs
will be received from the traps, large numbers of which are fished on
the river. The area covered embraces about 86 square miles, and it
is urged that a first-class steamer, capable of running in all kinds of
weather, be provided as a part of the permanent equipment of the
station. A second boat should also be available for a month or six
weeks during the season.

The following table shows the number of eggs collected by localities:

Roanoke Chowan Albemarle

Collected by -— Rivor. River, Sound. Totals.

Number. Number. Number. Number.
Gill-nets 1,660,000 4,849,000
Selnes ...... 353, 000 é 178, 000 4,844, 000
TLAPS. - e oo ceeemcenemrerecmeaan tmrmmmcananans 107, 000 803, 000 #10, 000
b 6] 7 ) S PR 3,342, 000 4,420, 000 2,636,000 10, 404, 000
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The ecollecting season lasted from April 25 to May 10, and the
6,590,000 fry hatched were distributed by May 15 in the Albemarle
Sound and tributaries. The loss during incubation was 3,814,000, or
about 36 per cent. In view of the fact that there were only four
trained spawn-takers available for work, and of the incomplete con-
dition of the station, the results are considered very satisfactory.
Moreover, there is no question as to the entire suitability of the water
of Pembroke Creck for hatching purposes; the only possible objection
that could be made to it is that it is rather warm, making it risky
to hold the fry, but this is unnecessary, and it need not be considered
an adverse factor. The water was clear throughout the season,
without a trace of sediment. : '

ERWIN STATION, TENNESSEE (ALEXANDER JONES, SUPERINTENDENT).

On July 8 Mr. 8. G. Worth was transferred to Edenton, N. C., as
superintendent, and Mr. Alexander Jones was appointed in his place,
with Mr. J. E. Guard as fish-culturist. During the summer tho bal-
ance of the special appropriation was expended in the erection of a
five-room cottage on the northwest corner of the reservation for the
occupancy of the fish-culturist, and other minor improvements were
undertaken, the most important of which was the laying of a 12-inch
lerra-cotta pipe in the south berm ditch to carry off the waste water
from the depression at the back of the residence. Thisadded materi-
ally to the effectiveness of the station and improved its appearance.

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

Calendar year in which hatched.
Specles. — | 1806 or
1900. 1899. 1897, earlier.
Brook trOUE cereee e aee e ccec e imecceccceeaae e mmeeane 70, 588 091 ... _.._. 800
Ralnbow trout . ..o i ieitiiiiecccanaaeean 48,545 2,975 {7 DO

These were kept in troughs and ponds during the summer as usual
and fed on ground beef-liver and mush made from wheat shorts;
herring roe being also used for feeding the fry. The rainbows are
especially fond of this, taking it greedily from the beginning, but the
brook trout do not seem to relish it, proferring the beef-liver.

In August the distribution of rainbow trout commenced and was
continued until the 9th of December, 43,110 in all being shipped. Of
the brook trout on hand at the beginning of the year 31,126 were
a.Vailable for distribution. These were shipped to applicants in Vir-
g¥nia and Tennessee. From the beginning of July to the time of
distribution the death-rate was exceedingly heavy, both in ponds and
troughs; a great portion of the loss was due to popping of the eyes,
though snakes and frogs destroyed quite a number of the fry.

. The brook trout spawned from October 27 to December 16, yield-
Ing 79,100 eggs. As these fish refused to ascend the raceway it was
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necessary to resort to seining to secure their eggs. At first this was
done once a day and later twice a day as long as il was necessary.
Of the eggs collected 48,000 were hatched, but most of them were
affected during the embryo stage and developed white spots on the sac.
The death-rate became heavier daily, and it was deemed advisable to
plant the remainder at once. Accordingly 9,380 were deposited in
streams in the vicinity of the station.

On the 6th of February 145,000 brook-trout eggs were received from
Mr. L. B. Ilandy, of Massachusetts, but they were in very bad condi-
tion on arrival, many having hatched in transit, and proved a total
loss. On account of the poor success attained with brook trout at
this station it has been determined to abandon that work entirely,
and the adult fishon hand have been turned over to Mr. B. . (’Bryant,
county fish commissioner, for stocking streams in this county.

The spawning season of the rainbow trout extended from October
25 to January 27, and resulted in the eollection of 110,800 eggs from
the 3-year-old fish and 30,000 from the 2-year-olds. In additionto these,
238,000 were received from Wytheville and 34,600 from Neosho. The
eggs taken at the station yielded 53,570 fry, those from Wytheville
216,137, and from Neosho, 25,912, giving a total of 296,137. At the
close of the season therc were 130,560 on hand. They were held in
troughs in the hatchery until April, when most of them were trans-
ferred to the small ponds. .

During the fall 15 black bass were purchased and placed in ponds at
the station; 9 of them died during the winter; the other 6, 3 of which
were females, aceepted the artificial nests that had been prepared in
pond 31, and about May 20 deposited their eggs, which produced about
25,000 fry. These are on hand at the close of the year. As soon as
the schools began to break up the parent fish werc removed from the
pond, as this was better than to remove the fry.

Natural enemies, such as predatory birds, muskrats, frogs, etc., are
very abundant. Those killed during the year comprised 115 snakes,
25 muskrats, 4 Indian hens, 3 wild ducks, 80 kingfishers, 1 osprey, 2
minks. Snakes and frogs are regarded as the most destructive. One
of the snakes had 24 young fish in its stomach.

Put-1x Bay 8TATION, OHIO (J. J. STRANAHAN, SUPERINTENDENT).

During the summer a new storehouse, 20 by 30 feet and 14 feet high,
was built at an expense of $331. The steamer Shearwater, which had
been in use for a number of years, was thoroughly repaired, so that
it is now in serviceable condition and will last for several years. The
10-inch suction pipe running into the lake to the westward of the sta-
tion, which had been carried away by ice in 1899, was replaced by the
station force at an expense of less than $100. The lowest bid received
for the performance of this work by contract was $750.

Tho white-fish season opened unfavorably and was peculiar in
certain important particulars; the temperature of the water during
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November was very warm, closing at 44°, the lowest point reached
during the month. The season was consequently very late and short,
lasting only about fifteen days, the first eggs being taken from the
nets on November 17 and the last on the 30th. It was also remarkable
from the fact that not a single gale or storm occurred during the
month to interfere with operations.

The methods followed were the same as heretofore; that is, in addi-
tion to the eggs collected directly from fish caught in pounds and gill
nets, a large number were penned at Put-in Bay and Monroe Piers,
Michigan. From the pound and gill nets 94,843,000 cggs were secured,
54,639,000 from fish penned at Put-in Bay, and 86,688,000 from those
at Monroe Piers. The difference in the expense of collecting at the
various points and by the various methods was as follows: Eggs fur-
nished by fishermen, 60 cents per quart; those collected at Put-in Bay,
58 cents; from Monroe Piers, 69 cents.

The loss of fish by disease in the live-boxes was very slight. Of
the 14,706 placed in the subnets and transferred to crates, 13,257
were returncd to the fishermen, 233 died, and 1,216 escaped through
accidents which could not be foreseen: The total number of females
stripped from the pens was 4,432, The average yield of oggs at
Put-in Bay was 36,547 per fish, and at Monroe Pier 23,387. The total
cost of collection at both points was §3,995.

Of eggs collected at Monroe Piers 35,000,000 were shipped to Cape
Vineent and 21,000,000 to Duluth. The balance were transferred to
the Put-in Bay hatchery and later in the season 5,832,000 were assigned
t0 the_Pennsylvania Commission and shipped to their Erie station;
10,000,000 were also assigned to the New York Fish Commission.
The remainder were hatched, and produced 109,890,000 fry, which
Wwere planted in April on the spawning-grounds in Lake Erie.

During the winter a series of experiments was carried on with the
view to determining whether fertilization takes place when the eggs
and milt aro brought together without the admixture of water. On
three successive days, December 17, 18, and 19, several lots of eggs
and milt were so held, great care being exereised to prevent the admix-
t.tlll‘e of any water. They were kept twenty-four hours in corked glass
Jars submerged in running water, and at the end of this period lots of
100 each wore examined separately under the microscope. The first
Beries showed an average of 16 per ecent where the second cleavage was
Complete. About one-third of the rest were in all stages of develop-
ment, from those whore the disk was forming to those where the second
CleaVage was well under way. After these eggs had been twenty-four

ours longer in running water, about half of them showed the second
glea"age complete, and the rest were more or less advanced in devel-
bpment_ The temperature of the water while the experiments were
€Ing made was from 36° to 37°.
‘heAcseries of experiments was also conducted to discover, if p()ssil?le,
auses of monster embryos in fish eggs, especially those partaking
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of the twin character or having more than the normal number of
organs. It is conceded that monsters can be produced in the eggs of
chickens by injury to the eggs at a certain ecritical period, but it is
held by some embryologists that they are alsolikely to be produced by
more than one spermatozoon entering the egg through the micropyle
at a time when sufficient water has entered the egg through its mem-
branes to lift them from the disk.

The first experiments were with the view to producing monsters
by injury to the egg. For this purpose a half ounce of cggs from a
given lot was placed in a strong 4-ounce glass jar, which was then
half tilled with water and securely corked. It was then dropped ten
times into a wooden pail, half filled with water, from a height of 4
feet, striking the bottom of the pail with considerable violence. Nine
lots were subjected to this treatment, commencing with the first lot
half an hour after impregnation, the second lot an hour later, and from
then once an hour until they had all been handled. After the eggs
had been forty-cight hours in running water, 100 of each of the nine
lots were examined under the microscope, and only one twin disk was
found, and that not well defined, showing that injury had not caused
the monstrosity to any extent. The experiment resulted, however, in
what to the writer was a most startling discovery. TFive lots of 100
each, taken from the same lot from which eggs for the experiments had
been procured, showed but 3.4 per cent unimpregnated eggs and but
few ruptured yolks, while those subjeeted to the injury process showed
large numbers that appeared unimpregnated, the disk being hemi-
spherical, semitransparent, amber-colored, and devoid of all appear-
ance of segmentation. It is certain that all of these eggs were dead.

The following table shows the number appearing normal, number
with ruptured yolks, and number having the appearance of being
unimpregnated: .

: T
. 30 min- 14 2¢ 34 v B} [T} 7% 8}
Character. ! utes. |hours.| hours.| hours.| hours. ‘| hours. | hours. | hours.| hours.
Eggs, normal ............ 38 53 61 .8 86 ; 85 66 89 88
Eggs, ruptured yolk ... 57 36 27 15 12 9 8 3 3
Eggrs, unimpregnated ... 7 11 12 21 22 } 28 2 8 9
Twin Aisks - ceoeovoeiifecaaaaan (RPN (R PR PRI PO ) O N P,
|

One twin dise was also found among the five lots of eggs which had
not been submitted to the injuring process. In another experiment
eight lots of eggs were given ten shakes each with as uniform force
as possible with the right arm. The results were substantially the
same as in the above, with the exception that there were more ruptured
yolks than in the former case. There is obviously but one conclusion
to be drawn from these experiments, and that is that the larger portion
of the eggs which seemed under the mieroscope to be unimpregnated
were really fertilized, but that segmentation had been arrested as a
result of the injuries received. If this be true, it demonstrates that
in many instances where eggs have been thought to be unfertilized they
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were impregnated, but segmentation had been stopped on account of
injury to the dise, and as this loss often runs up to one-third of the
Wwhole number in the case of pike-pereh cggs, it is apparent. that much
care should be exercised in handling them up to the point where they
are fully cushioned with water. This view was fully sustained during
the season of 1899, in the caso of several lots of eggs taken from the
boats of the fishermen in the immediate vicinity of the station and
manipulated with great care on the floor of the hatching-house. These
eggs, some twenty jars in all, yielded from 80 to 90 per cont of fry,
and were by far the best in the house.

Four lots of eggs were held for a short time in a weak solution of
common salt before applying the milt, it being maintained by some
biologists that the brine would tend to weaken the resistive power of
the egg, and that therefore more than one spermatozoon might enter
the micropyle. One lot was held 3 minutes in a 24 per cent solution,
washed for 1 minute with several changes of water, the milt then
being applicd. In the next lot a 5§ per cent solution was used, the
eggs remaining in it for 3 minutes before washing, and with the noxt
two lots 24 and 5 per cent solutions were employed, the eggs remain-
ing therein for 4 minutes. Not a twin disc was found among 2,000
eggs 8o treated and examined.

It seems remarkable that this treatment did not appear to materially
injure the eggs. Only in the lots where they were held in the solu-
tion for a period of 4 minutes was there any perceptible difference,
the percentage of unfertile eggs being greater in these than in the lot
normally treated from which they were taken, but this was doubtless
owing to the length of time that elapsed between the taking and the
fertilizing of tho eggs.

On the 1st of April Mr. Stranahan was appointed superintendent
of the Bullochville station, and pending the arrival of Mr. S. W.
Downing, who had been appointed superintendent at Put-in Bay,
the pike-perch work was directed by the foreman, Mr. J. C. Fox.
The season was late. The ice did not disappear until the Iatter part
of March, and by the time the fishermen got their nets sct a large
broportion of the fish had spawned. In fact, there was apparently no
run of spawning fish, only a few scattered ripe ones being found.

As the experiment of penning pike perch had been very unsatisfac-
tory the previous season, it was not attempted this year. The first
eggs were received from the Port Clinton ficld on the 19th of April, and
the last from the same point on April 28. Spawn-takers wero also
Stationed at Monroe, Mich., Toledo, North Bass Island, and Put-in
Bay, the collections from all points aggregating 138,900,000 eggs.
These were of such poor quality that only 57,000,000 of them were eyed,
of which number 25,000,000 were transforred to the Michigan Itish
COmmission, at Detroit. The balance were hatched and distributed,
20,500,000 being planted on the spawning-grounds in Lake Erie and
6,500,000 sent to applicants in Ohio and Indiana for inland lakes.
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NORTHVILLE AND SUBSTATIONS IN MICHIGAN (F. N. CLARK IN CHARGE).

The results attained at Northville and auxiliary stations in Michi-
gan the past year have been most satisfactory, the output far exceed-
ing that of any previous year. The failure of the State legislature
to provide the necessary funds made it impossible for the Michigan
Commission to propagate any of the commercial fishes of the Great
Lakes; hence arrangements were made early in the year for the U. S.
Fish Commission to operate the Detroit white-fish hatchery, including
fishing rights on Belle and Grassy ixlands, and later on it was also
decided to utilize the State hatchery at Sault Sainte Marie for hatch-
ing a part of the eggs collected at Detroit.

Under the provisions of the Milliken aect, passed by the Michigan
legislature the previous year, the U. 8. Fish Commission was author-
ized to collect lake trout and white-fish during tho close season, which
extends from November 1 to December15. Although fishermen from
all parts of the lakes applied to tho agent of the Commmission for per-
mission to fish during the close season, he determined, after careful
consideration, to confine lake-trout operations to three important
spawning-grounds in Lake Michigan—Charievoix, Beaver Island, and
Manistique. It was feared that this decision would arouse the
enmity of influential fishermen in other sections of the State, but
the difficulty was overcome by a candid statement of the facts by the
" superintendent, and the pleasant relations which have always existed
between the U. S. Fish Cominission and the lake-trout fishermen of
Lakes Michigan and IHuron still continue.

The agreement entereq into with the fishermen provided that after
October 30 they should fish under tho direction of the superintendent,
at such times and points as’ he might designate, they to pay the
expenscs of the men and furnish tugs and fishing paraphernalia,
receiving all of the fish taken, while the Commission was to have the
eggs free of expense. About the middle of October, Mr. B. G. Fil-
kins proceeded to Charlevoix and arranged with the fishermen for
fishing and spawning operations at that point. After getting cvery-
thing in satisfactory condition there, the work was left in charge of
Mr. R. K. Robinson, and Mr. Filkins went to Beaver Island to make
similar preparations. "The fish at the latter point commenced spawn-
ing on October 24, but only 10 gallons of eggs wore taken during the
balauce of that month. The fishing was continued until November
10, and resulted in the collection of over 7,000,000 eggs.  Of the total
number seeured here only about 700,000, or 10 per cent, were taken
during the open season; consequently the work would have been a
failure had operations ceased on October 31.

At Charlevoix the fish were very late in making their appearance
on the spawning-grounds and no eggs were collected until after Novem-
ber 1. From that time to the 8th, 1,842,000 were obtained, and on
that date Mr. Robinson was dirccted to discontinue fishing in view of
the tact that large numbers of eggs were being taken at other points.
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Mr. George Platts, who has been in the employ of the Commission
for a number of years, was placed in charge at Manistique, and as the
fish had been observed to spawn there in the past much earlier than
at any other point in Lake Huron or Lake Michigan, it was supposed
large numbers could be collected during the open season, but none
were taken until October 26. From that time to November 10, when
work was discontinued, over 6,000,000 were secured.

As the result of operating at these three points 15,250,000 lake-trout
eggs were obtained and shipped to Northville, packed as usual on
canton-flannel trays, the first shipment reaching the station on
November 2 and the last November 13. From Northville 1,500,000
Wero transferred to the State Fish Commission, 1,000,000 were sent
to Alpena, and 4,117 ,000 were consigned to other. stations of the
Commission, State fish commissions, and private applicants, leaving
8,633,000 to be hatched. These produced about 7,000,000 {ry, 6,535,000
of which were planted in Michigan waters in February, March, and
April. The balance wero retained and at the close of the year they
humber about 145,000. They arc between 2 and 3 inches long and
are apparently healthy and strong.

Although the hatchery was overcrowded with eggs, no heavy losses
occurred from disease or other causes. On December 21, the creek
water ceased to flow about 5 o’clock in the morning, but the incident
was promptly discovered by the watchman and the spring water
turned on. There were a great many eggs in the house at the time,
and but for his prompt action heavy losses would have ensued.

The wisdom of limiting the work to the three points mentioned was
clearly demonstrated by the results, the eggs being collected and deliv-
ered at Northville for less than $700, or about 5 cents per 1,000.

To guard against all of the eggs hatching at once and overcrowding
the hatchery, the development of a part of them was retarded by the
use of creeck water, which is colder than that from the spring, the
creek water at this time averaging about 35° and the spring water 45°.
In this way the distribution was extended from the middle of Ifebru-
ary until April, whereas had the warmer water been used they would
all have come out at the same time, and it would have been impossible
to have handled them. The first eggs hatched on January 17 and the
last on March 8, a difference of fifty-one days.

At the beginning of the year there were 90,000 lake-trout fry on
hand; when distributed in August they numbered 88,000, and ranged
from 34 to 44 inches in length.

On July 1, 1899, there were on hand at Northville 31,493 brook trout.
These were held in ponds which had been lined with stone cement, but
t'I}Oy commenced dying in July, though special attention had been
glven them and the ponds had been kept perfectly clean and were
6Xposed to the sun and air before they were introduced. On August
7, when the distribution commenced, there were only 8,000 fingerlings,

F. 0., 10006
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1,100 two year olds, and 154 two and three year olds. These were
distributed in New York with the exception of the 154, which were
liberated in Sturgeon River, Michigan. In the winter 368,710 brook-
trout eggs were purchased from one of the commercial hatcheries
in Massachusetts. On their arrival at the station 9,675 were dead.
The balance hatched in March, producing 333,518 fry, or 93 per cent
of the good eggs received. They were hatched in spring water between
March 7 and 28, and the fry commenced feeding April 10.  Half of
them were fed on beef liver and the remainder on carp. Those fed
on the liver were in better condition at the close of the year than the
others, being larger and healthier, though it seemed at first that the
carp-fed fry would be superior. The poor results attained with the
latter are attributed to the fact that the use of carp as food pollutes
the water, discoloring it and leaving an oily scum on the surface.
This difficulty is not encountered to any extent in using liver.

On April 12 the distribution of the fry was commenced, and by the
25th of May 257,500 had been liberated.

For purposes of experiment 1,000 grayling fry were held over from
the hatch of the previous year and fed on finely pulverized liver, the
size of the pieces increasing with the growth of the fish. On July 31
the largest of them were an inch long and by the end of August 13
inches. In September, when they were counted and transferred from
the troughs to Pond Q, they numbered 585. They grew slowly during
the winter, but increased in size very perceptibly during the spring
months, and at the close of the year the remaining 300 measured from
3% to 7 inches in length. On the 11th of June 70,000 eggs arrived
from Bozeman. The température at the top of the case on arrival
was 52°, but in the center it registered 47°. The eggs showed evi-
dence of great care in packing, and about 25 pounds of ice remained
in the case. They measured 810 to the fluid ounce. The hatching
was done on trout trays with spring water, the first fry appearing on
June 13 and the last on the 23d. When first hatched the fry lay on the
bottom from two to four days, until the sac was absorbed. They then
rose to the surface and appeared to be vigorous and active. From the
70,000 eggs received 56,000 fry were planted in the various branches
of the Rifle River, Pere Marquette River, and Baldwin Creek.

During February 13,650 rainbow-trout eggs arrived from Man-
chester in very bad condition, and though they yielded 12,860 fry they
were s0 weak that 7,000 of them died before the absorption of the sac.
The 385 rainbow trout hatched at the station several years ago were
given to private applicants in August, it having been decided to dis-
continue the rearing of these fish at Northville.

Of the 3-year-old Loch Leven trout, 195 females spawned in Novem-
ber and December, which is much later than usual. The older fish
also produced a few eggs, but they were of no value, 50,950 being
secured from the entire stock. 'When they were sufficiently developed
for shipment, 20,000 were sent to the New Hampshire Commission and
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8,000 to Prof. W. A. Locy of the Northwestern University, Evanston,
111, for experimental work. The balance were hatched in February,
and after being fed for several weeks 8,000 of the fry were distributed,
and there remained on hand at the close of the year 8,590.

Of the 5,000 steelheads on hand from the hatch of June, 1899, 4,500
were planted in September in Baldwin Creek. In May, 1900, the
2-year-old steelheads numbered 1,633 and the 3-year-olds 469. These
fish showed no signs of spawning.

The hatchery at Detroit, which was turned over to the Fish Com-
mission, is located in the center of the city and is a frame structure
80 feet long by 40 feet wide, with a wing 48 by 36 feet. The build-
ing belongs to the Michigan Fish Commission, and the grounds on
which it is located to the estate of John Pridgeon, the rental being
$425 per annum. The hatchery is equipped with 1,000 Chase jars,
which have a capacity for about 162,000,000 eggs, estimating 162,000
per jar. The water, which is well adapted for this work, is furnished
by the Detroit Board of Water Commissioners, at the rate of 1§ cents
per 1,000 gallons. Its average temperature in March was 33°, and in
April it ranged from 33° to 50°, reaching that point on the day the
hatching was completed.

The three fisheries included in the transfer are the East Point,
Willis Ground, and Grassy Island, the two former being located on
Belle Island, and the other on an island about 8 miles southwest of
Detroit in the Detroit River. At the time of the transfer the hatchery
was in only fair condition, as new sills had to be put in two sides of
the bnilding, the floor needed repairing, and the tanks painting.

To simplify the work arrangements were made with the Wolverine
Fish Company, of Detroit, to operate the fisheries and to receive as
compensation the fish captured after the eggs had been stripped and
turned over to the Commission. Fishing commenced in October and
continued to December 20, resulting in the capture of 33,112 white-fish.
Of these 6,046 undersized ones were liberated, and the balance were
held in live-cars until ripe. The apparatus used at all of the fishing-
grounds was the ordinary haul seine, operated by means of capstans
and horsepower. Fishing was conducted night and day by separate
crews, and the catch was unprecedented, the most successful work
ever recorded before only aggregating about 14,000, less than half the
number captured this year. This is believed to be attributable to the
large plants of white-fish fry made in past years by the National
and State Fish Commissions in Lake Erie and the Detroit River.

The fish caught at East Point were transferred to the Willis Ground
fishery, where the live-boxes and ponds.were established. The live-
car was a boat about 14 feet long, 3 feet wide, and 14 inches deep,
pointed at both ends, with slats on the bottom running lengthwise.
Two water-tight bulkheads were fitted in either end to keep the water
from rushing through and erowding the fish into the rear end and
smothering them. One of these boats can safely carry 200 fish from
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24 to 3 pounds in weight, and as many as 270 have been brought down
on one trip. At first only 100 were placed in the boat, but on arrival
at destination many of them were found to be badly bruised, and after
that they were packed in tightly, so that they would be unable to
move around and injure themselves. The experiment was successful,
and thereafter all fish were transferred packed in as closely as possible.

Owing to the warm weather a great many of the females became
plugged carly in November, 105 being removed at one time. This
condition was believed to be also due to some extent to their confine-
ment in the erates. A pond, 16 feet by 40 feet, was therefore con-
structed in water 3 feet deep, by sharpening 6-inch boards and driving
them into the river bottom, which was covered with 3 inches of soft
mud, with gravel underneath. In this inclosure 2,200 male and
female white-fish were placed, and at the end of 3 days it was noticed
that they had whipped off all the mud, the gravel being plainly in
sight. Commencing & week later, all of the females except 173 were
stripped, and only 10 plugged fish were found. The 173 were trans-
ferred to a crate, and though apparently in perfect health, in less
than a week half of them were plugged. It would thus appear that
it is better to hold the fish in ponds constructed in the river, though
at Grassy Island the percentage of plugged females was less than at
Willis Ground, although tho fish were held altogether in crates. The
‘process followed in stripping the eggs was practically the samé as
in past years, all of the fertilizing being done by the dry method,
though the milt was taken betfore the eggs. '

Fishing commenced at Grassy Island on October 7 and closed the
3d of Decomber, 4,563 male and 5,870 female fish being taken. The
spawning season here lasted uritil the 19th of December, 4,460 of the
females crated, or about 76 per cent, yielding 108,288,000 eggs.

At the other two points fishing commenced on October 23 and con-
tinued to the end of November, resulting in the capture of 7,323
females and 9,310 males. 4,905 females yielded 137,952,000 eggs, an
average of 28,124 per fish.

All of the eggs collected were transferred promptly to the Detroit
hatchery, where they were either placed in jars or reshipped to other
stations. During the season 2,508 hauls of the secine were made. The
average number of white-fish taken per haul (including also immature
specimens) was 13, the eatch of mature white-fish per haul averaging 11.

The total number of eggs collected was 246,240,000, of which
48,020,000 were transferred to the Alpena hatchery, 40,732,000 to the
Sault Ste. Marie, 22,220,000 to Duluth, and 2,379,000 to other stations
and private applicants. The balance were hatched at Detroit and
distributed in April, by tugboats, in the Detroit River, Lake St. Clair,
and Lake Michigan, near Frankfort, Charlevoix, and Beaver Island,
most of them heing liberated in Detroit River and Lake St. Clair.

As the Detroit hatchery was overcrowded, the Alpena station was
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opened on November 27, on which date 47,520,000 white-fish eggs were
received. Later on 500,000 more were transforred. The oggs were
hatched in the Chase and the MeDonald jars and produced 36,500,000
fry, or about 76 per cent of the number of eggs handled. These eggs
were green, having been transferred direct from the seining-grounds,
consequently the percentage hatched was better than would at first
seem. In April the fry were distributed by tugboats in Lake Iluron
and tributaries, inside a radius of 50 miles from the station.

The water supply for the Alpena station is pumped from Thunder
Bay and is quite clear and pure. When the eggs wero first received
its temperature was 42°, but by December 13 it had fallen to 34°,
where it remained until February, when it registered 33°, In March
it ranged from 33° to 35°, and in April averaged 41°.

On February 15th 1,000,000 eyed lake-trout eggs were iransferred
from the Northville hatchery. They hatched with practically no loss
and all of the fry were planted in Lake ITuron during April, with the
exception of 100,000 deposited in Beaver Lake. The plants were
made with tugboats loaned by the fishermen.

To further relieve the Detroit hatchery it was arranged to transfer a
part of the eggs to the State hatchery at Sault Ste. Marie, and 40,732,000
were sent to that point in December, January, and March. In De-
cember the water was cut off from the hatchery for 113 hours by
the formation of anchor ice and the freczing of the wheels belonging
to the electric power company. The eggs were al once placed on
flannel trays and the temperature kept down to 34°. No further
trouble was experienced, but it is probable that the eggs then in the
hatchery were slightly damaged by this aecident. The tomperature
of the water reached 32° by December 24 and remained at 32° until
April 13, when it ranged from 33° to 43° until May 1, when the last
of the fry were planted. Frowm the eggs transferred 25,000,000 fry
were hatcehed, 10,000,000 being planted in Lake Huron, off Detour, and
15,000,000 in Lake Superior and tributaries.

The Commission is indebted to A. Booth & Co. for transferring fry
without expense; also to fishermen at Detour for similar eourtesies.
Thoe work at this point was under the immediate direction of IT. II.
Marks, of the Michigan Commission. At the close of the season the
hatchery was cleancd up and turned over to the State Fish Commission.

Theo following table shows the total nunber of eggs collected during
the year, eggs shipped, and fry distributed:

T .
N Eggs col- Eggs Fry distrib-
Spocles. locted. smﬁfgd. uted.

White-fish .._.... . e ceeana| 40,240,000 24,001,000 163, 500, 000
akeo trout.... 15, 260, 000 5,617,000 7, B30, 000
rook trout. ...... 859,085 |.cenereanen 267, 600
och Leven trout . 60, 060 26, 000 8,000
Raivbow trout ...... ... I 0 8,000
Grayling 70,000 {aeeamancenens 66,000
TROBAL - oo e e e e e e e e an 261,083,036 | 80,244,000 [ 171,854,500
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The following shows the fish on hand at the close of the year:

Calendar year in which fish were hatched.

Species. 1804 or

1800. 1899. 1898. 1897. earlier.
Steelhoad trout ..o oo i iiencireccacanoaan 1,630 “ 400 |aeoaan ans
Loch Leven trout. .. - 244 877 50
Lake trout. ..o . o ci i iiiraiiciccacaees]| 145,000 |l i e
Grayling............. RS PO IR | 2 IS N I,
Brook trout «....cccuceeieecairercniiecaceacaneens 31,01 I R DO RIS IS
Total. ..o i ctececcccccmcanaan. 1,874 1,137 50

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

In the summer arrangements were made for collecting lake trout
and white-fish in the vieinity of Port Arthur, Ontario; Grand Portage,
Minn., and at Isle Royale, Ontonagon, IToughton, Keystone, and
Montreal River, Michigan. Lake trout commenced spawning in the
vicinity of Port Arthur and Isle Royale about September 20 and in
Michigan during October. The collections were unusually large, and
could have been greatly increased had it not bécome necessary to
discontinue fishing in compliance with the closed-season laws of
Michigan and Canada. The total collections aggregated 12,400,000,
as follows: Rossport and Port Arthur, Ontario, 4,177,000; Houghton,

Keystone, and Montreal River, Michigan, 2,076,000; vicinity of Isle
Royale, Michigan, 3,758,000; vicinity of Ontonagon, 2,100,000; Grand
Portage, Minn., 289,000. During January and Mareh 1,550,000 eyed
eggs were shipped to the commissioners of New York, Utah, and Wyo-
ming, and 300,000 transferred to Nashua station; from the balance
9,047,000 fry were hatched and planted during April, May, and June.
The total loss of eggs and fry during the season was 1,503,000.

As white-fish had just commenced spawning in the vicinity of Ross-
port and Port Arthur when the closed-season law took effect, only
200,000 eggs were collected, but in December 44,222,000 were trans-
ferred from Put-in Bay and Detroit. The Michigan eggs arrived in
very poor condition, and the losses among them were very heavy. In
April and May 20,000,000 white-fish fry were liberated.

At the beginning of the fiscal year there were 14,000 grayling fry on
hand. These were planted in August in Baptism River, Minnesota.
On the 12th of the following May 72,000 grayling eggs arrived in
excellent condition from Bozeman; they were placed in McDonald
hatching-jars, 36,000 to the jar, and sufficient water was turned on to
give them a gentle motion. They commenced hatching on the 19th
and finished in four days. As the current of water in the jar was
not strong enough to carry the fry out, they were permitted to remain
in the jars until all of them had been hatched, when they were trans-
ferred to an ordinary trout trough 144 feet long, 10 inches deep, and
2 feet wide, well supplied with fresh water. They remained on the
bottom of the trough, acting very much like lake or brook trout, for
from 36 to 40 hours, after which they began swimming near the surface
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and commenced feeding. Beof liver chopped very fine and strained
through a cheese-cloth bag was given them four times a day. The
fry appeared healthy until May 29, when they commenced to drop
back in the troughs in an exhausted condition and died rapidly. This
was due to the rapid rise in the temperature of the water, which
varied from 60° to 72°. Had they been a week or ten days older
when the warm weather commenced it would not have affected them
seriously, as grayling fry were held the previous summer in warmer
water without loss. Plants aggregating 34,000 were made during the
spring in suitable waters in Minnesota and Wisconsin.

All of the steelhead trout on hand at the beginning of the year were
planted in July in streams in Minnesota and Michigan. On the 17th
of May 100,000 eggs arrived from Clackamas, Oreg., in fine condition.
These commenced to hateh on the 28th, and by June 5 a large propor-
tion were feeding; by the 10th all of them were taking food nicely.
To all appearances the steelhead trout are exceptionally hardy and
grow rapidly at this station, and, judging from reports received from
streams already stocked, are well adapted for the waters of Minnesota.
During the year 148,500 were planted in waters in Minnesota, Michigan,
and Wisconsin.

The 100,000 brook-trout eggs received from Colorado in March were
hatched late in April and retained in troughs and fed until June, when
91,000 were planted, the total loss of eggs and fry being less than
9,000. At this station brook-trout fry are brined once a week from
the time the sac is about one-fourth absorbed until they are distributed.

QUINCY STATION, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT).

The season opened very favorably, young bass being plentiful all
along the shores, though the water was too high to work the over-
flows and ponds. When it receded it was found that the weeds aud
grass had grown so rapidly that it would be impossible to collect from
some ponds which had herctofore yielded large numbers. The bass
handled during the summer were much larger than usual, the bulk of
them having been hatched the previous year. A large number of
adults were captured and shipped.

Crappie were very abundant, but owing to the difficulty in trans-
porting these fish from the fishing-grounds to the station only a
limited number were handled until fall. The catch of all kinds of
fishes in the river has been larger than for many years, especially of
the commoner species, hundreds of thousands of which are saved
annually by the Commission.

As a result of the season’s work 36,248 yearlings and adult bass
were distributed, 9,260 crappie, 2,100 sun-fish, and 22 warmouth bass,
besides 4,480 rock bass transferred from Neosho.

The station was reopened in June, 1900, and many thousands of
young fish captured, and by the close of the year there were over
18,000 on hand for distribution.
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MANCHESTER STATION, Iowa (R. S. JOHNSON, SUPERINTENDENT).

The construction work in progress at tho close of the year was com-
pleted during the summer and a considerable number of improvements
were made by the station force, the most important being the con-
struction of a frame building, 14 by 21 feet, to be used as a fuel-shed
and store-room. The roadways around the 80-foot ponds were graded
and graveled, and the land behind the stone protection-wall from the
upper spring reservoir was filled in and graded; the walls of the
kitchen, mess-house, boiler-house, office, reception-hall, and stairway
in the hatchery building were given a coat of paint, and all of the
hatching apparatus was thoroughly overhauled and repaired; the
rearing-ponds, which were damaged by frost during the winter, were
torn out and rebuilt, and considerable repairing was done to the stone
protection-wall and dam, which had been injured by the ice-gorge.

Fish-cultural operations were conducted on the same lines as in the
previous year, ponds Y, Z, and V being used for the propagation of
large-mouth black bass and rock bass. The propagation of crappie
was abandoned, as they do not do well at the station, and it is possible
to collect large numbers at small expense from overflowed lands at
the substation at Bellevue.

In the summer and fall of 1899 a very peculiar disease appoared
.among the adult and 2-year-old brook trout in the 80-foot ponds,
which resulted in the almost total loss of the younger fish and a large
number of the adults. It first appeared among a lot of 2-year-old
fish during the summer and gradually spread until late in the fall,
the greatest loss occurring just before and during the spawning sea-
son. The symptoms varied greatly, somo of the fish being attacked
with inflammation of the gills, some with a slimy skin disease, some
with tumorous sores, while many died without any outward sign to
indicate the trouble. The majority that died, though, were affected
with the sores, which seemed to originate from some internal cause,
first appearing as a knotty substance under the skin and gradually
enlarging and breaking out in a running sore. The sores were not
confined to any particular part of the fish, but were distributed over
the entire body, sometimes appearing on the head and back, and at
other times on the abdomen and tail. The development of the disease
was rapid, death taking place two or three days after it appeared.
When the epidemic began every effort was made to check it by the
liberal use of salt and clay baths, a change of food, and the trans-
ferring of the diseased fish to isolated ponds, but all remedies proved
unavailing, and it continued until all the brook trout at the station
were more or less affected.

It is questionable whether the disease was infectious, for, while it
spread to all of the ponds, they all have independent water supplies
and drains, none of the water being used more than once. In addi-
tion to chis, the rainbow trout, confined in the same kind of ponds
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and fed on the same food and under the same conditions, were not
diseased in any way. The superintendent is unable to account for
its appearance. The ponds used were 80 feet long, perfoctly new,
and, so far as known, the water supply is absolutely pure. As a result
of this epidemic 457 adults and 4,450 2-year-old fish were lost. It
appeared again during the spring of 1900 and caused the loss of 3,470
yearlings that were held for brood stock.

At the beginning of the year there were on hand 63,000 fry hatched
the previous spring. Of these, 55,565 were distributed to applicants
and planted in public waters during the fall, and 5,270 were held for
rearing, the loss during the summer amounting to 2,165.

The stock of breeders at the commencement of the spawning season
consisted of 5,250 two-year-olds and 957 adults. The first eggs were
taken on November 8, and collections continued daily till January 15.
From the 1,331 ripe females, 513,080 eggs were secured, an average of
385 per fish. Of this number 348,930 fry, or about 80 per cent, were
hatched, and 75,000 eyed eggs were shipped to other stations. The fry
were of low vitality and died in great numbers during the sac stage,
only 55,800 healthy ones resulting from the season’s work. Of this
number, 25,000 were planted in public waters in the vicinity of the
station, and 30,800 are held for distribution in the fall.

The stock of rainbow trout on July 1 consisted of 2,500 three-year-
olds, 4,200 two-year-olds, and 1,900 {ry. The three-year-old fish com-
menced to spawn on December 30 and continued until March 24, only
216 of them yielding eggs. These produced 132,225, of which 45,000
were shipped to other stations and 65,450 fry were hatched. Theeggs
appeared to be in good condition, the pereentage of fertilization being 84,
but the fry, like those of tho brook trout, were of low vitality, and only
15,500 healthy ones resulted. The two-year-old fish yielded no eggs.

On the 1st of July 1,840 fry, hatched the previous winter, were on
hand. Of this number 1,700 were planted in the public waters in the
vicinity of the station during the fall, the loss during the suinmer
Deing 140. At tho beginning of the year the brood stock consisted of
45 adult fish. The spawning season extended from November 18, to
December 6, resulting in the collection of 9,100 eggs. Eight thousand
of these eggs.wero hatched, but losses during the summer reduced the
number of fry to 3,000, which are now held at the station for distribu-
tion in the fall.

The grayling resulting from eggs hatched in June, 1898, wero kept
in ponds at the station with a loss of 626, leaving at tho end of the
year 824 two-year-olds, which should produce eggs next season. On
the 12th of May 50,000 eggs wore received from Montana in good con-
dition, the loss on arrival amounting to only 3,100 and subsequent
losses to 6,450. The fry hatched, numbering 40,450, were liberated
with the exception of 5,000, which will be held.

The breeding-ponds contained large numbers of young bass in June,
but during the next month natural food became so scarce that the
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loss from cannibalism was large. Late in July the ponds were drawn
and the fry placed in troughs, where they were fed on live maggots.
Though large numbers of them died on account of weakness and
insufficient nourishment while in the ponds, their improvement after
being transferred to the troughs was marked. As an article of food
the maggots proved far superior to anything ever used at this station.
They remain alive a long time after being placed in the water, thereby
attracting the notice of the young bass, which snap them up greedily.
It is believed they will also prove a most economical food, as they
can be produced in large quantities from the refuse of livers, at little
cost. As a result of the work with this fish, 4,300 were distributed
in the fall and 200 were held for brood stock.

The rock-bass work has not been as successful as was anticipated,
due to low temperature of water and lack of natural food in the ponds.
The construction of a new pond will permit the extension of this work,
and it is believed that large numbers can be reared in the futuve.

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

Csalondar year in which fish were hatched.

wo. |, | 1ses. 1897. 1896,

30, 800

54,3001 1,810] 4,424 16 2,008

Investigations made during the spring of 1899 indieated that large
numbers of fish could be collected in the vicinity of Bellevue, Iowas,
from the overflowed lands of the Mississippi River, ag it is the center
of a vast territory extending on the Illinois side of the river from
Galena to a point 22 miles south, and on the Iowa side from Dubuque
to the mouth of the Maquoketa River. -Bellevue was also selected on
account of the good railroad facilities and its excellent water supply.
The preparatory work of fitting up a small temporary station was
commenced on July 14 and completed on the 25th. The equipment
consisted of four wooden retaining-tanks, 12 feet by 4 feet by 3 feet,
set up on the levee in front of the city, the city council having granted
permission to use the ground free of charge. The tanks were sup-
plied with water from the city works through a half-inch galvanized-iron
pipe, under pressure of 100 pounds, and escaped into the tank through
a one-fourth-inch pet-cock, which reduced the volume but caused
it to flow into the tank with great force, taking with it large quantities
of air. Tho average number of gallons of water used in each tank
per day was 2,000. This water was furnished at a cost of 10 cents per
1,000 gallons. A light wooden frame was constructed above the
tanks, over which was stretched a canvas cover to protect the fish
from strong sunlight. The daily collections were held in these tanks
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until ready to be distributed. In one tank 2,500 bass, from 2 to 5
inches long, were held for ten days without loss except by cannibalism,
and in the latter part of the season, when the weather was cool, 1,200
crappie, 3 inches long, were held in one tank for two weeks without
loss. The tanks were kept clean, the fish assorted according to size,
and no food given, and to this was attributed, to a great extent, the
success met with in holding them. Of the 95,260 placed in the tanks
during the season not over 100 were lost by fungus, and the loss from
cannibalism was very small.

A gasoline launch 26 feet long, 4 feet beam, with 3-horsepower
engine and twin screws, was purchased for $300 and used for towing
live-boxes and flatboats from the lakes to the retaining-tanks at
Bellevue. The live-boxes were 5 feet by 24 feet by 2 feet. There
was also a flatboat, with a capacity for carrying 15 round-shouldered
cans, which was used for transporting fish in rough weather when it
would have been impossible to tow the live-boxes.

The fish were captured by means of seines, which were operated
under the direction of Mr. Charles Hruby, assisted by five laborers.
Operations commenced on July 25 and continued to November 10,
during which time 95,260 black bass and 41,364 crappie were taken
from lakes and bayous in the vicinity of Bellevue, where they would
certainly have died, and were transferred by the cars to various parts
of the country.

While making the collections of bass and crappie for distribution
large numbers of fish, which it was impossible to hold, were liberated
in the Mississippi River. As it was impracticable to count these they
were handled in galvanized-iron bushel baskets, and on the counts of
individual baskets it was estimated that there were thus transferred
5,000 black bass, 100,000 crappie, 5,000 pike, 8,000 yellow perch,
50,000 bream, 4,000 cat-tish, 15,000 carp, and 20,000 buffalo-—a total of
207,000. This represents a very small percentage of the fish in the
lakes and bayous in the vicinity of Bellevue that died when the
waters dried up. There is little doubt but that the number would
run up into the hundreds of thousands, if not millions.

The total cost of operating this station for the season was $1,387.98
Of this amount $536.51 was used for the purchase of apparatus and
equipment, leaving the actual cost of collection a little over $851.47.

The following table gives the mean temperatures of the air during
the year, arranged by months. The water temperature was stationary
at 50 degroees.

Mean Mean Mean
Month. mill&lii;.:gm. mahxfiezglxllm. u‘%?'zze. Month. minimum.maximum.| average.
1899 oF. of oF. 1800. oF. oF, o
July........... 7’ 88 81 January ....-. -8 327’ LS
August........ 70 90 82 February ... ~2 8 i3
September _._. a7 93 08 March .l...... 8 g 4
%ctober _______ 42 g’é % A ;11_-.. % 88
N AY . ...n
gg:gge: ..... e 4® 2 || June . 86 e
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SAN MaRrcos StaTION, TEXAS (J. L. LEARY, SUPERINTENDENT).

During the snmmer a pond 1 acre in area was constructed on a tri-
angular space lying between the roadways and the circular ponds.
This was built particularly for the propagation of crappie, and receives
its water supply from the current wheel through a 6-inch pipe. Con-
crete walks were laid around the office and artesian well, the office and
buildings were painted, and 200 loads of gravel were procured for
improving the bottoms of the ponds.

The weather conditions during the year were very favorable for
work until January 15, when tremendous rainfalls commenced and
continued until the middle of April, causing floods in many parts of
the State and doing a great deal of damage. On April 7 the San
Marcos River overflowed its banks, flooding the entire pond system
supplied by the artesian well and eausing the loss of all the black
bass that were ready for distribution and a large number of brood-
fish, besides destroying many nests of eggs by depositing on them a
heavy coat of sediment. Over 10,000 fry had been counted out into
one of the ponds for distribution, and it is estimated that the loss of
fish between 2 and 3 inches long was over 50,000. Tortunately the
overflow oceurred during the day, and by stretching a seine across’
Pond 1 as the water receded a part of the brood stock was saved.
The rainfall has been of decided advantage, though, in increasing the

rater supply, the well now flowing 1,000 gallons per minute. The
winter was mild, the lowest temperature being 16° above zero on Feb-
ruary 18. June 22 was the hottest day of the year, the thermometer
registering 102 in the shade. 'The temperature of the water from the
woll is stationary at 73° the year round. The average temperature in
the ponds is about 69°.

The methods employed in the propagation of black bass, crappie,
rock bass, and bream, were practically the same as in the past, the
increase in pond area permitting the utilization of additional ponds
for black bass, the most important fish handled at the station. The
spawning season began on February 2, seven days earlier than usual,
and it was noticed that more fish used gravel for their nests than
over before. As the winter was mild the young fish grew rapidly and
were large enough to be distributed by April 1, but the work had to
be deferred until May on account of the freshet. As heretofore, the
young bass were transferred from brood-ponds to rearing-ponds when
from 1 to 14 inches in length, the seine used for the purpose being of -
bobinet, 40 feet long, 5 feet deep, supplied with the usual float and
lead lines. As many as 2,500 were moved at one haul of the seine.

The method of fceding is the same as in the past, chopped fish
and crawfish being used to a great extent, in addition to live food.
The distribution was commenced as soon after the subsiding of the
water as possible, and resulted in the shipment of 110,455 bass, 5,690
rock bass, 3,195 crappie, and 300 bream, to applicants in Texas.

The calico bass, rock bass, crappie, and bream spawned as usual in
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the spring, and though the brood stock was small, it is bolicved that
congiderable numbers of young fish will be available for distribution
in the fall. The crappie have done particularly well, and the new
pond constructed for them promises to yield a large crop. In orderto
keep the water of this pond stirred up 26 large carp have been kept in
it, as it has been found by experience that crappie do not thrive in clear
water at this station. Although much difficulty has been experienced
in distributing this fish during the warm months, 125 crappie over 2
inches in length were shipped late in June and were carried for 36
hours without any loss, though the air temperature on the trip was
over 100°. Ice was, of course, used for keeping the water cool.

Carp and mud shad are propagated for supplying live food for the
bass and erappie, and answer the purpose well. In one of the ponds
75 adult mud shad were introduced with the bass, and from this pond
27,000 young bass wero taken. Occasionally a young mud shad was
captured with them, showing that the bass had eaton nearly allof them.

Salamander and shrimp continued to come up from the artesian
well until the overfiow in April, but since that time none have been
seen. A female salamander which showed well-developed eggs was
kept in a can, to see if it would produce young. It seemed to do well
for 41 days, but then died without spawning. As heretofore, schools
of science have been furnished with salamander and shrimp.

Very fow aquatic birds have been killed during the year, showing
that the warm weather carried them further south or that they are
becoming less numerous. Turtles and snakes, however, are on the
increase, but it is not believed that they are especially harmful to the
Young fish, as an examination of their stomachs showed that they con-
Sume large numbers of frogs and tadpoles, only a few fish being found.

NEosHO SraTioN, Missourl (H. D. DEAN, SUPERINTENDENT),

The output of fish in the fall was not so large as that of the pre-
ceding year, but it is believed that the improvements now going on
will enable us to increase very materially the effectiveness of this
Station in future. Of the rainbow trout on hand at the beginning of
the year, 57,525 were distributed during the fall, and 2,500 kept for
brood stock—94 per cent of the number on hand July 1. The fish
were held in ponds and troughs as heretofore, and fed on a mush
mnade of liver and shorts. The new ponds, Nos. 17 and 18, were used
for spawning and proved a great convenience, the only difficulty being
to give them a full supply of water when the small ponds were filled
With young trout. For this reason they could not be used until the
distribution was nearly over, it being December 7 before the fish were
assorted and placed in them. The spawning season extended from
December 13 to March 2, and though the brood-fish seemed to be in
fine condition, of the 897,649 eggs collected from the older fish only
212,616, or 53 per cent, were eyed. The 2-year-old fish produced
99,048, of which 49 per cent were eyed. Assignments amounting to
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99,600 were shipped to private applicabts and other stations, and the
balance were retained for hatching. The first of the fry made their
appearance on January 2, and although the eggs had apparently been
of poor quality, the fish were strong and healthy, and at the close of
the year there were 97,000 on hand. The eggs from the 2-year-old
trout were kept separate and hatched about the same percentage as
the others, the fry from them being as strong as those from the older
fish, and the losses among them no heavier.

There were no epidemics of any kind during the year and no losses
of old trout except in one instance, where 425 of the 2-year-old fish
were lost during the night. There is no accounting for this except
on the theory that the water supply was cut off in some way in the
night, though it was running in the morning.

The black-bass ponds were drawn as usual in July and the young
transferred to troughs and supplied with water from pond 5. The
loss during the summer was much larger than usual, and of the 15,145
placed in the troughs only 8,765, or about 58 per cent, remained in
the fall when the distribution was undertaken. In the spring the
brood-fish were again placed in ponds 4, 10, and 11, and though there
appear to be many young fish in them, no estimate can be made as to
the exact number. Several thousand, three-fourths of an inch long,

“were taken from pond 11 and transferred to Nos. 9 and 16, where they
have grown rapidly. Observations this season seem to indicate that
there is a much longer period of time between the hatching of the
young bass and the absorption of the sac than has generally been
supposed. It is believed at this station that it does not disappear in
less than ten days and sometimes lasts two weeks.

One of the ponds which had been set aside for the rearing of straw-
berry bass was drawn on July 24 and 25, but owing to heat and the
difficulty encountered in handling the young fish it was decided, after
5,000 had been taken out, to allow the pond to fill and leave the bal-
ancoe of the fish until cooler weather. On September 11 it was again
drawn and 6,000 young transferred to the troughs. From all of the
ponds 17,279 were taken, but the fish were so frail and so hard to feed
that only 7,804 were distributed. It is noted that the young of this
species are more liable to attacks of fungus than any of the other
basses. The breeders were placed in ponds 3 and 7, but it has been
impossible to make any observations of their spawning habits, owing
to the unusual roiliness of the water; but this feature is favorable to
the production of young, and it is thought there will be a good crop
when the ponds are drawn in the fall. It is believed that these fish
are very prolific and could be distributed in large quantities were it
possible to handle them in the summer like the other basses.

It had been determined not to draw down the ponds containing
the young rock bass until cool weather, but in order to supply appli-
cants from Quiney it became necessary during a very warm spell to
remove them from the pond. The results were very disappointing, as
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only 12,582 were obtained as against 31,000 the previous year. From
one pond that had yielded 20,000 the preceding year only 90 young
fish were found. No explanation of this can be given unless it be
that they were smothered by confervee, which appeared in this pond
in large quantities during the season and entirely stopped the growth
of vegetation. Of the fish taken from the ponds 10,500, or 83 per cent,
were successfully distributed. From observations made it is obvious
that it takes fourteen days for the absorption of the sac—that is, two
weeks from hatching to scattering—with a daily water temperature
ranging from 62° to 75°.

Nearly 2,000 pounds of crawfish were removed from the ponds during
the year and fed to the bass. No special effort has been made to
exterminate them, as it is thought their value as food for the fish
more than counterbalances the damage they cause to the pond banks,
ete., and with proper care in drawing the ponds it is not probable that
their presence is detrimental to the young fish.

The following shows the fish on hand at the end of the year:

Calendar year in which fish were hatched.

Bpecies. 1800 or

1900, 1899. 1898. 1807, | Sarlier.
R&inbow trout .................................... 2,500 870 80
Black bass ........ 1566 8l 5
Rock bass ......... 177 P 50
Strawberry bass . 200 68 {eecnvannnn
[C LG TS T T YRR RSP NUR ARSI EPTR 11
N T A ) ELN R MRS AU
Total. e i i 8,172 500 166

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

The brook trout on hand at the beginning of the year were kept in
troughs and ponds until August, when they were distributed, with a
loss of about 5,000, to applicants in Colorado.

Arrangements were made during the summer for the collection of
eggs on shares from various private lakes. The brood-fish at the sta-
tion commenced spawning early in October and continued until the
8th of December, 214,600 eggs being collected from them. They were
of poor quality, however, and only 117,000 were eyed. Of these 45,000
were shipped and 72,000 fry were hatched. The period of incubation
varied from 131 to 138 days.

The following table shows the number of brook trout eggs collected
at the various points and the period of spawning:

Point of collection. Spawning period. No. of oggs.
Btation. ....o_..iiiciceeiiiencveenes October, November, December -......c.cc.e.-. 214, 600
Musgrove lakes ... .oooooooooonooniden. P T TR .- 282’%
Young's ponds.. .| October and November .. e tod
idgeway's pond _’) November and December . ae, 190
Smith's ponds . .| October and November . 1.956' 400
Wellington Lake - ..| October, November, December . 1508, 40
BOVA LAKE oceeeiniiieiaancaans October and Novembor -. fod
Decker Lake -......o.oooooooeooen oo November. .......eccaemmean
Derry Lakes.—........ oo et November and December .
L e 7Y U APPSR
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The take of eggs was largely in excess of the previous year, but the
quality was exceedingly poor, the best being obtained at Uneva Lake,
where the loss was only 10 per cent. At Smith Lake, where 131,400
wero taken, it reached 44 per cent, as against a loss of 28 per cent the
previous year. At Ridgeway the loss was 774 per cent; at Welling-
ton, 56 per cent; at Young’s, 42 per cent; at Decker’s, 80 per cent; at
Musgrove’s, 56 per cent, and at Derry’s, 544 per cent. This mortality
on brook-trout eggs was greater than has ever been experienced before
at the Leadville station, and is very discouraging, as the work wasg
carried on under the same conditions as heretofore, and all of the
eggs were taken by the superintendent and foreman, the greatest care
being exercised in transferring them from the field stations to the
hatchery. It ean only be attributed to the fact that about three-
fourths of the eggs were taken from young fish-—as at Uneva Lake,
where the fish were 3 years old and over, the loss was light. At
all of the other points where collections were made the owners rear
fish for market and do not care to keep them longer than two years,
as they do not find & ready sale after that age.

During the winter 395,000 eyed eggs were shipped to other stations
and private applicants, all of them reaching destination in excellent
condition except one consignment to Bozeman. On May 1 there were
on hand 1,796,650 fry, of which 760,700 belonged to the Government
and the balance to the owners of the various lakes. The distribution -
of fry began on May 27 and by the end of June 233,000 had been
planted in Colorado waters.

The Loch Leven trout on hand July 1 consisted of 180 two-year-olds
and 300 fingerlings. The fingerlings all died during the year, and the
others were reduced to 120 by July 1, 1900. In November 6,100 Loch
Leven eggs were collected at Uneva Lake and produced 5,400 fry.

The rainbow-trout work was very unsatisfactory. Of the 18,000
fry hatched in July, 8,000 were turned over to the Lake Loveland
Company, and the fry resulting from the halance, together with those
derived from Twin Lakes and Sisson, California, were placed in
one of the ponds at the station, and on September 1 there were 32,000
fingerlings, but by the last of June 28,000 of them had been lost.
Arrangements were made in the winter for the collection of eggs from
fish belonging to Mr. R. M. Ridgway, at Salida, Colo., and from this
source 54,500 were secured. The eye-spots appeared within 63 days,
and the fry commenced hatching in 97 days. These eggs were taken-
from fish 3 years of age, which had spawned for the first time this year,
and though they appeared excollent when stripped the loss was very
heavy, only 11,100 fry resulting from them.

In March 64,700 eggs were collected from Lake Loveland, but they
were also poor. It is impossible to account for their condition unless
it was caused by the unusually warm and stagnant water in the lakes
the provious suminer, and this theory seems untenable in view of the
fact that Mr. T. II. Johnson, State fish commissioner, captured a large
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number of wild rainbow trout weighing from 2 to 10 pounds each
in the Gunnison River, and spawned them during April and May,
and fully one-half the eggs from them were bad when taken. As the
Gunnison is a cold, clear stream and quite rapid, the quality of the
eggs in this instance can not be attributed to the cause mentioned
above. If the eggs of other wild rainbow trout are found in this con-
dition, it would seem that there is a limit to the usefulness of that fish
in the waters of Colorado.

An effort was made in April to collect eggs from Stover Lake, about
50 miles north of Fort Collins, but when the ice melted all of the fish
were dead. Numbers of them were found floating in the water. One
lake near Fort Collins, which had been well stocked with black bass,
was practically stripped of fish, a hole 12 feet long and 5 feet deep
being found full of dead bass. The same condition was found to exiat
in a number of other lakes in the vicinity, and it was thought the fish
had smothered under the ice.

The lake trout on hand at the beginning of the year were carried
through the year with a loss of about 43 per cent. In December
50,000 eyed eggs arrived from Northville in excellent condition, but the
. fry were not strong. Tho loss during the hatching period was only
about 10 per cent, but since then the mortality has been very heavy.

During May 78,000 eyed grayling eggs arrived from Bozeman.
They hatched with a loss of 21,000, and the loss of fry to June 30 was
36,000, leaving on hand at the close of the year 21,000 fingerling fish.

A consignment of 50,000 steelhead eggs arrived from the Pacific
coast in May. They commenced hatching within five days, and fin-
ished with a loss of 300, or about 0.6 per cent. The loss of fry to
July 1 amounted to 1,100.

From the 1,735,000 black-spotted trout eggs on hand in July 870,980
fry were hatched. The eggs collected at Grand Mesa Lake turned
out very badly, about 50 per cent being lost in incubation. This was
attributed principally to the fact that they were eyed at the lake on
trays with such large mesh that they were liable to fall through; con-
sequently it was necessary to cover the trays with mosquito netting,
which collected a great deal of sediment. The fry were carried to
October and distributed with a loss of about 50 per cent. Arrange-
ments were again made this year to collect eggs of the black-spotted
trout at Grand Mesa Lake, and by the close of the year 1,857,400 had
been collected at Grand Mesa Lake and 16,000 at Freeman Lake, or
& total to the close of the year of 1,873,400. These were at once trans-
ferred to the station, and appear to be of excellent quality.

SPEARFISH STATION, SOUTH Dakora (D. C. BOOTH, SUPERINTENDENT).

On July 3 Mr. D. C. Booth was appointed superintendent of this
station, relieving Mr. H. H. Buck, who had directed the work of con-
struction. In addition to the superintendent, the personnel consists

of a fish-culturist and two laborers.
F. C., 1900—8
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The hatchery, which was completed on July 25, is a frame building
66 feet long by 33 feet wide, with a 17 by 17 foot transept for main
entrance. The first floor contains the hatching room (48 feet long by
32 feet wide), the boiler-room, reception-hall and office, and on the
second floor are two bedrooms. The whole building is fitted with hot-
water heating apparatus. - The water supply is obtained from a geries
of springs rising in Amos Canyon within the hatchery grounds, and is
conveyed by closed plank flumes, 700 feet long, to the hatchery.

During the summer various streams in the Black Hills, in South
Dakota and eastern Wyoming, were investigated by the superin-
tendent with the view to the establishment of auxiliary stations for
the collection of brook and Loch Leven trout eggs, but judging from
information so far gained it is believed the collections for a time will
be somewhat limited, though there are many streams in this region
which will eventually become productive if stocked with suitable fish.
A permit was obtained from the governor of South Dakota for seining
fish from Spearfish Creek, and within an area of 8 miles 900 brook
trout and 140 Loch Levens were secured and transferred to the station
ponds. Arrangements were also made with individuals to collect eggs
on shares from private ponds. A temporary retaining-pond was con-
structed on Sand Creek, about 7 miles from Beulah, Wyo., in the
. Black Hills, and 3,000 adult trout, averaging 10 inches in length,
were collected. These commenced to spawn on November 15, and by
January 20 the 1,100 females had yielded 374,000 eggs.

From all sources in South Dakota and Wyoming 581,000 brook
trout and 41,500 Loch Leven trout eggs were obtained, and 100,000
brook-trout eggs were shipped from Leadville. Of those obtained at
Sand Creek 50,000 were sent to the Wyoming Fish Commission and
to an applicant in Idaho; the balance were hatched with compara-
tively light losses and yielded 300,000 fry, or 93 per cent of the eggs
reserved. As a result of the season’s work, 579,568 brook-trout fry
were hatched, 85,145 were lost during the sac stage, 87,423 were
given to the owners of stock fish from private ponds, and 123,000 dis-
tributed, leaving on hand at the close of the year 284,000. A consign-
ment of 100,000 black-spotted trout eggs, shipped from the Leadville
station in July, hatched the following month with a loss of 18,240,
The fry were held in troughs at the station during the winter, but the
losses were very heavy, and when distributed in the spring only 20,260
of them remained; 15,000 of these were planted in May and June.

The superintendent made a trip through northern Wyoming in April
with the view to establishing an auxiliary station for the collection of
black-spotted trout eggs, and after several days of investigation along
the Big Horn Mountains, Tongue River was decided upon as the most
feasible field for operations. An egg-eying station was accordingly
erected near Dayton, Wyo., early in May, and by the close of the
year several hundred adults had been collected and a few thousand
eggs secured, but the outlook was very unfavorable on account of the
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immense quantities of snow on the mountains, which not only retarded
the spawning season, but raised the streams to such an extent as to
practically stop work. Permission has been obtained from Mr. S. H.
Campbell, of the Wyoming Fish Commission, to operate next season
for brook trout in the vicinity of Laramie, where there are a number
of good streams.

The Loch Leven trout eggs collected during the fall hatched in the
spring with a loss of only 2,450. The owner of the pond was given
8,000, and at the close of the year there were 27,000 on hand.

The following table shows the stock at the station on June 30:

Calendar year in which fish were
hatched.
Species.
1900, 1899, 1897. 18986,
BrOOK trOUL. ... cueeeceeeeneeeceecee cereeemaoneannaons: cae 284,000 |.oooo.... 300 600
Loch Leven trout 2;,% B lﬁ 100
b 7 S 318, 000 5,260 404 700

BozeMaN SraTioN, MONTANA (JAMES A. HENSHALL, SUPERINTENDENT).

The freshet which occurred in June prevented the use of the creek
- water for the grayling fry, and as many were dying in the hatching-
troughs, which are supplied by spring water of a low temperature,
300,000 were planted in Bridger Creek early in July. By the time
the rest of the fry were hatched the ponds were again supplied with the
creek water and they throve well in it, though the losses from canni-
balism were heavy. It would seem from the experience at this station
that the methods used in hatching and rearing trout are not entirely
applicable to the grayling. The fry can not be retained in troughs
supplied by cold spring water, as trout are. This is probably because
trout when first hatched have a large yolk-sac, which supplies themi
with nourishment for a month or more, and by that time they are
able to take artificial food. The yolk-sac of the grayling is quite
small and is absorbed in a few days, consequently the fry have but little
Strength when they begin to swim and are apparently incapable of
taking artificial food, and as there is little or no natural food in
8pring water, it is imperative that they be transferred to water con-
taining it. This food can easily be seen with the naked eye. In
holding a glassful to the light hundreds of small crustaceans (Ento-
mostraca), resembling specks of dust, can be seen floating in the
Water. Another reason why the fry of the grayling should be trans-
ferred at an early stage to creek water is that they may get plenty of
Sunlight, as they have been observed to be partial to the sunny parts
of the water. Within a week or two after the absorption of the sac
the fry learn to take finely chopped liver very readily.
Operations at Red Rock commenced much earlier than ever before,
collections of grayling eggs extending from April 30 to June 1. Mr.
G. H. Tolbert, who had charge of the work, secured 3,687,000; of
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these, 119,500 were lost in incubation, 1,625,000 were transferred to
Bozeman, and the balance, 1,942,000, were hatched and distributed in
the vieinity. The eggs were eyed in white-fish hatching-jars, and were
then transterred to troughs and hatehed like trout. The shipments,
many of which were to distant points, reached their destination in
excellent condition. This was attributed chiefly to the use of a new
shipping-case, devised at the station the previous winter. The outside
of this caseis of the usual form, 30 inches square, from 12 to 18 inches
deep, and fitted with hinges, hinged hasps, and staples, in order to
allow ready access for re-icing en route. An inner case of half-inch
stuff, of the same depth as the outer case, but without top or bottom
and about 26 inches square, fits into the outer case, the space between

. the two being packed with dry sphagnum-moss or sawdust. The egg
trays are 12 inches squaré outside and 14 inches deep, and as it has
proven impracticable to place moss over the eggs, the only covering
is a piece of mosquito netting on each tray. The stack of trays is
placed in the center of the space in the case, which is then filled in
with broken ice. On the top of the trays is a hopper of the same size '
with perpendicular sides filled with ice, which allows ready access to
the ice chamber. On the outside is a notice to the express messenger
that the contents are perishable and must be re-iced en route. No
difficulty has so far been experienced in sending eggs to any part.of
the United States in this forfn of case. In every instance they have
arrived in good condition, with a temperature of 40° or less.

The black-spotted trout eggs on hand at the first of the year were
hatched in July, and the fry resulting from them were distributed in
September and October in the States of Montana, Oregon, Idaho, and
‘Washington, the output amounting to 277,000. The season at Henry
Lake was about a month in advance of the usual time. The first eggs
were taken on April 2, the last on June 5, the total collections being
1,441,000. The work at this point was directed by Mr. W. F. Jarvis,
and was satisfactory except for the heavy loss of eggs during incuba-
tion, which was due to the fact that sufficient help could not be
secured to pick out the dead ones. The lossesin hatching were 398,500.
During June 923,000 were transferred to Bozeman and 120,000 were
hatched and distributed in Henry Lake and vicinity.

In the summer of 1897 a number of steelhead trout escaped from
the ponds into Bridger Creek, which flows through the station grounds,
and as aresult some 200 steelheads this year entered the waste ditch
from the creek and 52,000 eggs were secured from them and hatched
with little loss, producing fine healthy fry. The fish from which they
were taken were scarcely three years old, from 12 to 20 inches long,
but were much larger than those of the same age that are confined in
ponds at the station and which did not spawn this season.

The brook-trout fry on hand at the beginning of the year were dis-
tributed with the other fingerlings in the fall, having been carried
through the summer with comparatively light losses.
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In November 60,000 eggs were collected from the two-year-old trout
reared at the station, and two consignments, comprising 100,000, were
shipped from Leadville. The first of these arrived in fair condition,
but the last were of poor quality and the losses consequently heavy.

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

Calendar year in which fish were
hatched.
Species.

1900. 1899. 1888, 1897,

Brook trout..._..._.........
Black-spotted trout. .

teelhead trout
Rainbow trout
Grayling

................................................. 1,672,000 1,600 6,020 7,010

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

During June the racks were put in by the regular employees of the
station, but it was noted that the number of salmon in the pool was
much smaller than in past years. The equipment for the new hatch-
ery, which had been completed just before the close of the fiscal year,
Was installed during the summer and consists of 86 troughs, arranged
in gections of eight, so that the water from each gate of the supply-
trough passes through four troughs of eggs, with a fall of about 9
inches. The upper troughs are 52 inches above the floor and are pro-
vided with platforms for the pickers to stand on; the lower troughs
are 20 inches above the floor. The troughsare 15 feet 64 inches long,
15% incheés wide, and 74 inches deep, inside measurement, and are
9‘1‘111)90(1 with 6 baskets each, 24 inches long, 15 inches wide, and 6%
Inches deep. These baskets are of galvanized-wire cloth, 5 wires to
the inch, $-inch mesh, and are substantially. made, the corners being
Soldered to an L strip of galvanized sheet iron extending seven-six-
teenths of an inch on each side, and the wire cloth attached at the
top to the wooden frame by double-pointed tacks. The compart-
ments in which they are placed are 25 inches long and are separated
by pairs of steel plates placed 14 inches apart. The first division
D¥ate is 12 inches from the upper end of the trough and the lowest
division 14 inches from the lower end. The troughs are fastened
together in pairs by two iron braces made of g-inch by l-inch iron,
Which extend across the bottom and up the sides in the shape of a
double L, and are attached by scrows. This arrangement leaves the
top of the trough open, with no braces in sight, and, moreover, allows
the baskets to be shifted without being lifted from the water.

The water supply for the station, which had been very unsatisfac-
tory in the past two years, was increased by the installation of a No.
4 Byron Jackson centrifugal pump, geared to supply about 450 gal-
lons per minute. The power for operating this pump is furnished by
an undershot, water-wheel, designed by Mr. Leroy Ledgerwood, one
of the regular laborers at the station. It is 13 feet long with a radius
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of 6 feet 14 inches, with 18 paddles 19 inches wide. It runs on a
34-inch shaft, and makes about 6 revolutions per minute when driv-
ing the pump. The power is conveyed by an 8-segment gear of 184
teeth bolted to the framework of the wheel and driving a 24-tooth
pinion, to the shaft of which is keyed the main driving-pulley, 6} feet
in diameter. The pump is operated by a 7-inch pulley, driven by an
8-inch rubber belt 80 feet long. This wheel is so built on its sup-
porting frames that by means of a tackle it can be raised or lowered
to meet the oxigencies of rising or falling waters in the river, as at
certain heights of water it becontes impossible to use the water-wheel.
To meet such emergencies a steain pumping-plant was installed, capa-
ble of furnishing 300 to 400 gallons of water per minute. This plant
consists of a Blake special duplex pump, operated by a 15-horsepower
Atlas locomotive boiler, and is set about 17 fcet above the river at
extreme high-water. level. It is operated when the regular supply
is disabled, and has proved very satisfactory. A suitable building
with corrugated-iron roof was erected over this plant. .

Fish-cultural work commenced August 21 and continued steadily
until September 27, when the summer run was over. The fall run
commenced October 18 and continued until November 9. During the
first run 14,017 females and 8,047 males were captured in the 353

" seine-hauls made; of these, 914 males and 1,222 females were placed
in the spawning-pens. From the trap, which is located in the upper
rack, 108 females were secured and 34 were taken with a dip net.
The total number of fish handled does not indicate the real number in
the pool, as it is customary to count them as often as they are caught.
There were, perhaps, between 3,000 and 4,000 fish in the pool during
the summer run, though not over a third of that number were in the
pool at one time. The fall run was very irregular, and only 173 fish
were captured; of these, 101 females were placed in the pound.

The seining is done in the pool between the upper and lower raeks,
and is carried on daily from 5 to 10 a. m. and from 5 to 10 p. m. The
seine is run out in a fiat-bottomed boat and hauled in by a windlass,
operated by two men and a one-horse whim. While operating the
seine at night it is necessary to keep a fire on the bank for warmth
and light, and lanterns are hung up around the fishing-grounds to
enable the men to examine the fish as they are captured.

Many fish are necessarily held in.the pool for eight or ten weeks, and
it has been noticed that there is a decided difference in the condition
of the ripe fish, some being dark, with fins frayed, noses bitten, and of
a generally dilapidated appearance, while others are bright, silvery,
plump, and pliable. The former are those that have been in the pool
for a long time, the latter are fresh-run fish. It is much more difficult
to take eggs from the old-run fish, but no experiments have been con-
ducted to determine whether they are actually inferior to the eggs
from fresh-run fish.

The methods of taking the eggs are the same as heretofore. After
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the fish are stripped the females are knocked on the head and given to
the Indians for winter stores, though a few were put up by the white
residents during the past season. The males are returned to the river
unless there is a scarcity, when they are retained in the pound to be
used again, as onoc male will frequently furnish milt for several pans
of eggs.

From the summer run 6,228,260 eggs were secured; from the fall
run 186,800, a total of 6,415,060. The summer run averaged 4,896
per fish; the fall run 5,494. After the eggs are taken to the hatchery
they are measured and put in baskets, 40,000 to the basket. As the
©2g8 were much smaller this year than heretofore, it was discovered
later in the season that the first 72 baskets filled contained 48,800
each,

As soon as the water is turned on the baskets are covered and the
dead eggs are picked out every other day until they reach the criti-
cal stage, which is usually the fourth or fifth day at this station.
They are then left undisturbed until the day after the closing of the
blastopore, which usually occurs about the eleventh or twelfth day.
At that time they are uncovered and washed without lifting the bas-
kets from the water, which is done by removing the division plates,
and after that are picked daily until all dead eggs have been removed.

When the eggs were from 25 to 28 days old 1,000,000 were shipped
to the California Fish Commission station on Eel River, and 1,905,000
to the Sisson hatchery. The remainder, with 1,224,000 from Battle
Creek, were hatched at the station. Of the eggs taken during the
Summer rTun 1,115,000 were lost during incubation and from the fall
run 11,880, making a total of 1,126,880, or 17.9 per cent loss on the
eggs taken at Baird. Of those transferred from Battle Creek 24,400,
or 1.9 per cent, were lost.

Very unfavorable reports were received from the California Fish
Commission as to the condition of the eggs sent to Sisson. The shells
Seemed to be spotted by a thinning of the membrane, and this was
followed later by its rupture and consequent death of the aborted
fry. The superintendent, accompanied by Mr. Wallich, the foreman
at Baird, examined the eggs at Sisson and found the disease present,
though not to so great an extent as had been reported. It is believed
by the California Commission that it was due to fungus, but as the
€ggs at Baird during the season had been exceptionally free from this
disease, the superintendent was unable to concur in this opinion.
Later Mr. Cloudsley Rutter, of the Division of Scientific Inquiry, was
detailed to examine into the trouble, but not arriving at Baird until
the affected eggs had hatched and most of the fry had been planted,
he Was unable to make as thorough investigation as was desired.
This is not the first appearance of this disease. It has been observed
Several years previously, but no systematic study involving an exam-
Ination of the parent fish, eggs, and fry has ever been made, nor has
there been any attempt to cultivate the bacteria and determine its
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exact nature. The majority of the eggs retained at the station were
taken from the first run and commenced to hatch on September 27.
They finished on October 27, the yield amounting to 2,208,260.

- The eggs from the fall run and from Battle Creek were hatched
in October and November, and yielded, respectively, 174,920 and
1,187,050. The loss of fry during the sac stage was comparatively
small, amounting to 49,130, or 3.6 per cent of the total fry hatched.
Several days before the eggs commence to hatch at this station the
baskets are placed in clean troughs, two to each trough, where they
remain until all have hatched except a few hundred. The baskets
are then transferred to the last section of the trough, as these eggs
produce a large percentage of deformed fry. This was particularly
noticeable in the eggs from Battle Creek; in some cases both the caudal
fin and the caudal vertebra were apparently lacking. During the
process of hatching the baskets are shaken up twice a day to sift the
fry through and prevent their smothering. The fry are cleaned daily,
but the troughs ean not be thoroughly serubbed until the hatching is
completed. Upon the removal of the baskets the troughs are given a
good scrubbing and the operamon is repeated twice a week until they
are planted.

Early in the season the eggs retained for hatching seemed to show
an unusual mortality late in their development, but the measurement
of losses did not reveal anything to cause alarm. A considerable
mortality occurred in the alevins after they were somewhat advanced
in development, but in most instances the losses seemed to be indi-
vidually selective. The victims showed no preliminary affection, '
and were usually taken from the oldest, strongest, and best lots of
fry. As this loss was not due to the fish smothering, it was believed
that the depth of water in the troughs might be too great; conse-
quently it was lowered from 6 to 4 inches in another line of troughs,
but the results were identically the same. A mud bath was also
tried without effect. 'The greatest loss ocecurred among the scattered
baskets of eggs, which had been retained at the station on account of
extraordinary losses upon first picking. This would seem to point to
the cause as antedating the taking of the eggs from the fish.

The following table shows the daily take of eggs, eggs lost and
mean temperature of water:

Table showing daily take of eggs, egés lost, etc., ot Baird Station.

Females | Eggs E Mea:: F 1 E E Meta. o
g 2441 water emuales 28 14 water
Date. | stripped.| taken. lost. | tomper- || D&% |gtripped.| taken. los%? temper-
ature. ature.

Aug.2l 55 || Ay 20 | 102,200 360 55
- I 7 ot I Rt 21| 108, o5 8

3 b4 Sept. 1

25 14| 80,200 200 g5 || ooPey 0| 20548 | 41100 iy

26 | weenenel 1,200 55 H 50| 218043 9,000 53
2 28 | 161,000 200 55 4 46 , 855 4,000 634
28 24 | 116,500 80 55 b 563 | 254,843 11,000 62¢
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Table showing the daily take of eggs, eggs lost, etc.—Continued.

89

Femalos | E E aator Females | E. E ator
emales 8 water emales g %gs | water
stripped. | ta gu. logs - | temper- || P&t |gtripped. takg:. ]osgt. temper-
ature. . ature.
32 | 164,376 4,000 524 52
54 | 276,978 9,400 53} 63
72| 835,620 7,800 521 49
40 | 208, 000 8,600 504
89 | 844,42 8, 700 b4y 614
73 | 846,054 10,300 54 52
80 | 432, 600 14, 900 b4s 62
78| 857,100 | 16,600 85 844
51 | 254,700 19,300 5gi 63
37 ) 178,500 13, 800 b2
36 | 178,200 15, 600 53% 60
88 | 180, 700 15,000 683 3%
386 | 168,300 21, 600 b4 50
36 | 179,100 24,300 634 48
85| 174,850 20, 700 534 474
20 , 860 16, 600 53 46}
PR P, 22,000 53 474
54 |7150,000°| 22,300 83 i
20, 700 53 45¢
26,700 52 47
20,700 624 40
18, 400 5% 49
28, 600 62 45
84,500 52 43
. 42,700 523 47
82, 000 50 49
27,600 49 84
38, 000 50 45
73,700 50 ha
83,000 49; 40
92,000 40. 48¢
20,700 50 48}
27 000 51 497
59, 900 50: 49
46, 000 49 47
59, 000 183 I
55, 000 46 47
18, 000 45, 4y
8,000 47 44
463 464
404 49
484
49 50
52 51
560 52
50 52
49 61
48 64
47 52
47 48
47 49
47 50
........... 47 50
46 62
47 60
48 50
47 61
48 51
468 52
48 51
48 49
47 49
48 49
48 22 48
49 28 49
63 A 48
66 2% 47
55 28 47
66 2 48
] 28 48
b4 29 50
.51 30 48
50 31 51
53
gg Total .. 1,308 (8,415, 140 |1, 120, 880
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The total of fry lost during the season was 36,280.
The following is a summary of fishing operations:

Sofne | Trap | Males | Females| Total | femmies | , RiPe |Fere®i| Ripe
Month. olne ap ales emales| To elpn es fomales aze o, males

hauls. | hauls. | taken. | taken. ;taken. o 1;1Xxnd-ed. stripped. lejx;:;l‘es stripped.

87 3| 8,602 6,474 | 10,168 224 208 3¢ 133

286 25| 4,425 7,738 | 12,181 1,142 1,064 14 886

10 4 45 42 87 13 13 31 11

11 4 58 69 117 21 21 35 15

374 3 | 8,22 14,811 | 22,531 1,400 1,808 ] .......... 1,045

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

The station remained in charge of a watchman until September 10,
when work was regularly installed by the superintendent, Mr. W. B.
Hunt, an employee of the California Commission, being put in charge
of the hatchery and Mr. A. P. Smiley in charge of work on racks,
ditches, etc. The main rack was commenced at once and was com-
pleted so that no salmon could ascend the stream by September 15,
when the energies of the men were directed to completing racks 2 and
3, clearing the seining-grounds between the racks, cleaning out the
water-supply ditch, and placing the hatchery apparatus in condition
for work.

On October 1, when the first salmon appeared, the water in the Sac-
ramento River was so low that very few fish entered Battle Creek.
On October 11 a heavy rainfall raised the creek and brought down a
large amount of trash, but only a few salmon were brought up by the
rise. Rains continued, and on October 19 racks 2 and 3 had been
damaged, No. 3 being partially carried away, but the main rack was
uninjured. On October 26 the first haul of the seine was made and
about 60 fish secured. Of the 18 females included in this catch only
1 was ripe.

Regular seining commenced on October 28 with a crew of 7 men,
and continued to November 18, on which date only 24 fish were
secured in 6 hauls of the seine. This season the seine was hauled at
intervals of 40 to 60 minutes for about 10 hours during the day,
though in previous years when fish were plentiful it has been cus-
tomary to employ two crews and keep the seine going continuously
night and day. When working at night two locomotive headlights
are used to illuminate the grounds, and fires are maintained on the
banks for the comfort of the workmen.

The season proved a total failure. Only 3,258 fish were captured,
and of these 255 yielded 1,420,500 eggs, an average of 4,984 per fish.
The usual methods were employed in taking eggs. All eggs were
transferred to the hatchery, where they were eyed, 1,224,000 being
shipped to Baird and 20,000 to France.

On December 18 the remaining temporary employees were dis-
charged and the regular men transferred to-Baird, the property being
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left in charge of a watchman. As usual, the adult fish were given to
residents in tho vicinity of the station, who came in large numbers
from 50 miles around for them. '

CLACKAMAS STATION, OREGON (S. W. DOWNING IN CHARGE).

Mr. W. F. Hubbard, who had been in charge of this station since
its acquisition by the Government, was transferred to Nashua on July
1, and the station left in charge of Mr. J. N. Wisner, field superin-
tendent until July 10, when it was turned over to Mr. S. W. Downing,
who had been appointed to the vacancy. The construction of the rack
across the Clackamas River, a short distance above the station, was
undertaken at once and finished July 25. As the water supply had
been very unsatisfactory for a number of years a well was sunk to a
depth of about 20 fcet near the hatehery, 4 feet below the level of the
low-water mark of the Clackamas River, and as the land formation
at that depth is of coarse gravel, an abundant supply of water was
Secured. The water was very clear, of even temperature, and proved
of excellent quality for hatching purposes. During the summer the
8¢ining-grounds below the rack were cleared and a number of other
improvements made.

Operations commenced on Septembér 13, but no ripe fish were taken
until the 15th. As therc were very few fish below the rack, an agree-
ment was entored into with G. H. Oldenburg to furnish eyed eggs at
40 cents per 1,000, and 775,000 were secured in this way. The fishing
at the station resulted in the collection of 619,900, and 620,000 were
transferred from the Salmon River, which was being operated by the
State I'ish Commission. In November 2,436,000 more wore received
from the Littlo White Salmon, making a total of 4,450,900 handled
during the season. Tho fry resulting from these, 4,371,422, were
liberated in the Clackamas River and Clear Creek, over an area of
about 10 miles above and below the station, except 250,000, which
Were held in troughs and fed until they were four months old, whecn
all were liberated except 2,000 retained for further experiment. On
February 25 the fingerlings that were being fed were attacked by
fungus, the dorsal and pectoral fins turning white and little white
Spots appearing on different parts of the body. Salt was applied by
drawing the water in the trough down low and then adding a pailful
of strong brine. The fry were allowed to remain in this until they
showed signs of distress, when fresh water was again turned on.
After several such treatments the disease disappeared. The well
Water was used until November 30, when the water from the spring
Was turned on. The spring water had been tried early in the season
Wh.en the eggs werc received from the Salmon River, but on account
of }ts high temperature they commenced dying within a few hours after

elng placed in it. ‘

With the view to getting additional data relative to the number of
Salmon that return to the streams in which they are liberated, efforts
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were made in Juneto tag the frythat had been held, but although the
greatest care was exercised, all the fish experimented with died in a few
days. Twenty-fourof them were tagged through the mouth, but with
the same result. The difficulty in marking such small fish lies in the
liability of injury to the scales and fins. Every fish, though handled
very carefully with a soft linen cloth, showed white spots or finger
marks within 5 minutes after being returned to the water, and on the
following day they were covered with fungus.

Experiments were also tried to determine how many eggs are left
in a salmon after being stripped by the usual process, and as to the
practicability of taking these through an opening in the abdomen.
The abdomen was opened and all of the eggs found in the ovaries
were washed free of blood and milt applied, but the eggs were of no
value. At the Rogue River station, however, very good results were
secured, 35,800 of the 53,200 eggs taken being successfully eyed. At
that point, in order to avoid possible injury to the eggs by washing,
Mr. Berrian bled the fish by cutting off their tails before placing them
in the spawning-box. The fry hatched from them appeared to be
as healthy and strong as the others, and it was decided that from
400 to 500 eggs per fish could in this manner be saved.

Besides the quinnat-salmon eggs handled here, 150,000 eggs of the
silver salmon were received from the Rogue River in January, from
which 146,000 fry were hatched and liberated in the Clackamas.
One hundred thousand lake-trout eggs shipped from Northville pro-
duced 88,000 fry, which were held until March, and then planted in
suitable lakes in the State of Washington. Two shipments of white-
fish eggs, aggregating 1,000,000, were also received from this station.
The first proved a total loss, having been 8 days en route; the other
yielded 160,000 fry, which were liberated in Lake Washington, King
County, Wash. From the 25,000 rainbow-trout eggs received from the
California Fish Commission 22,000 fry were distributed in Meachum,
Pearson, and McKay creeks, all tributaries of the Columbia River,
necar Pendleton, Oreg., at the request of the Oregon Fish Protective
Association. On the last of May 144,000 steelhead eggs were trans-
ferred from the Rogue River and produced 124,000 fry.

From Bozeman 50,000 grayling eggs were received, which produced
41,000 fry. ]

On May 7 Mr. Downing was transferred to the superintendency of
the Put-in Bay station and was succeeded by Mr. E. N. Carter.

RoGUE RIVER STATION, OREGON.

As the State Fish Commission had decided to operate the Upper
Clackamas and Salmon River stations, the superintendent visited
Rogue River with Mr. R. D. Hume late in July and arranged to
reopen the station there. Large numbers of salmon were to be seen
jumping, and to prevent their further ascent a rack was immediately
placed across the river. Fishing commenced during the latter part
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of August and continued steadily to Oectober 19, when the rack was
carried away by high water and all the fish escaped.

. The indications are that Rogue River will prove a valuable field for
salmon work. There is no doubt but that double as many eggs
would have been eollected this season had not the rack been carried
away. The day it was swept out 264,800 eggs were collected and
there were numbers of green fish in the pool. The water of this
stream is of the very best quality for hatching operations, the high-
est temperature recorded being 53°. The following illustrates what
may be accomplished in water of this character: A basket containing
8,000 eggs was placed in a trough in the river and left undisturbed
for 21 days, when they were found to be perfectly eyed, and only 80
dead ones were picked out; a total loss of 1 per cent.

The take for the season was 4,364,800, of which 1,800,000 were sent
to Mr. Hume'’s hatchery at Wedderburn, Oreg., near the mouth of
the Rogue River. The first shipment of 800,000, although two weeks
en route and hauled about 100 miles over a wagon road, reached des-
tination with a loss of only about 10 per cent; the second lot carried
much better, the loss being only about 1 per cent. They were hatched
at Wedderburn and the fry held until they were 3 or 4 inches long,
being fed entirely on canned salmon. They were then liberated in
the Rogue and its tributaries. The balance of the eggs were hatched
at the station, producing 2,156,000 fry, which were liberated in Elk
Creek and Rogue River.

Efforts were also made to collect silver-salmon eggs. A rack was
Placed across Elk Creek on November 19, and on the 27th, when it
was carried away by a freshet, 200,000 eggs had been secured. They
were of fair quality, and 150,000 of them were eyed, but as the hatch-
ery was overcrowded with quinnat salmon they were shipped to
Clackamas. :

As numbers of steelhead trout had been observed in Elk Creek it
was decided to establish an auxiliary station on that stream, and a
Point about 10 miles above the station, known as Elk Creek Falls,
Wwasg selected. Here the stream forks at almost right angles, the falls
being in the east branch. By February 1 an effectual barrier to the
ascent of the fish up the west branch had been completed in the form
of a solid log dam a short distance from the base of the falls, thus
compelling the fish to ascend the east branch. A heavy log was then
Placed across the creek at the upper edge of the falls and pinned to
the bed-rock, forming so sudden an ascent that the fish were unable
to jump over it. A deep natural channel, with almost level bottom,
about halfway up the falls formed an excellent place for a trap, and
here the greater portion of the fish were secured. Many fish were also
captured on the north side of the falls, where a channel 40.feet long,
2 feet, deep, and 4 feet wide was blasted in the solid rock. A small
shed 15 by 38 feet, without sides, was erected, and two hatching-
troughs set up, the water supply being conveyed to them by means of
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a ditch and 100 feet of flume. The first eggs were secured March 7,
and the season closed May 11, with a total take of 530,000. Of these
315,000 were shipped to various points in the United States, 70,000
were lost in incubation, and the balance transferred to Clackamas on
May 24, when the Elk Creek Falls station was closed.

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

The station was opened August 5 and preparations at once com-
menced for the capture of quinnat salmon. The channel of the
river was found blocked by a mass of débris, caused by the lumber
company fluming lumber down to the Columbia River. On Septem-
ber 2, after much correspondence and several interviews, the company
was induced to discontinue operations, so that in a few days salmon
began to appear in the river, and on the 10th fishing was commenced.
The daily catch increased steadily until September 25, when the num-
ber seemed to have reached its maximum. On that date 1,025,000
eggs were secured, the largest take of the season.

The fish are captured by means of a downstream trap, which con-
gists of a box about 20 feet long by 8 feet wide and 18 inches deep,
made of slats placed 2 inches apart, anchored in midstream. The
end of the trap pointing upstream is weighted to the bottom of the
river and a dam or rack extends from its two sides to within a few
feet of either bank. The fish ascending the stream pass around the
rack to the spawning-grounds above, and as soon as a sufficient num-
ber have collected a seine is drawn downstream at a rapid rate.
Although salmon always swim against the current, when frightened
they turn and go rapidly downstream, and as a consequence they are
brought to a halt high and dry upon the lower end of the trap. They
are then quickly assorted and placed in pens near the traps, the males
and females being put in separate compartments. Most of the fishing
during the season is done at night, the best hauls being usually made
about an hour after dark.

Spawning operations commence in the morning and continue until
all ripe fish have been stripped. The female is first taken from the
pen by the spawn-taker, and if found to be ripe sheis killed by strik-
ing her upon the back of the head with a club. She is then placed
in the spawning-box, which is raised to a vertical position so that the
eggs may be stripped into a pan held by an assistant. Assoon as the
milt is added to the eggs the contents are gently stirred until every
egg has come in contact with it. A little water is then added and the
pan placed aside for 14 minutes, when it is handed to a third person,
" who washes the milt and dirt from the eggs by immersing the pan in
water. The eggs are then carried in buckets to the hatchery, meas-
ured, angd placed in baskets. The buckets hold about 15,000 eggs
each, and are carried in pairs by means of yokes, one man carrying
two buckets. The baskets to which they are transferred on arriving
at the hatchery hold from 25,000 to 40,000 each, depending on the size



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 95

of the troughs used. After being placed in the troughs they are cov-
ered to exclude the light. On the first, second, and third days the
.dead eggs are picked off, after which they are not uncovered for at
least 30 days, provided the water is clear. At the expiration of this
period they are placed in water-buckets and a strong current of water -
turned on, which causes all of the unimpregnated eggs to turn white, .
while it does not injure the good ones. After the dead eggs have
been removed the remainder are returned to the baskets.

The first eggs were secured September 11 and the last on October
10. During this period 10,385,000 were collected from 2,148 females,
making an average of 4,835 per fish; 1,042,125 were lost in incuba-
tion; 250,000 were shipped to New Zealand, and 2,436,000 transferred
to Clackamas. "The eggs retained at the station hatched in November
and the fry were liberated in December and January, as soon as the
sac was absorbed, in the Little White Salmon, Dog Creek, and the
Columbia River, the total loss being only 30,820 during the fry stage.
In all 6,626,947 were planted in the streams referred to.

Several experimental forms of hatching and rearing apparatus were
tried during the season, but proved unsatisfactory. It is believed,
however, that the present forms can be materially improved upon.

Eggs of the blueback salmon were impregnated with milt of the
quinnat and, contrary to theory, hatched nicely, the fry resulting
being strong and healthy. Eggs of the humpback salmon were also
fertilized with milt of the quinnat, giving as good results.

As the result of a number of experiments the conclusjon was reached
that _an average of 825 eggs remain in a salmon after it has been
stripped by the usual operation, and of these 48 per cent might be
impregnated, or 400 eggs per fish; and, consequently, had all the eggs
been removed through an incision made in the abdomen 859,000 more
fry could have been hatched. The experiments seemed to demon-
strate that where the eggs are removed through an incision and fer-
tilized immediately before the blood is removed the loss would be
about 3 per cent, whereas if the blood is quickly rinsed off before
the milt is applied the loss is very heavy, sometimes averaging 99 per
cent. Of the eggs remaining after the fish has been stripped by the
usual method, only 48 per cent could be fertilized when they were
removed through an incison. ’

On one salmon weighing about 40 pounds a lump as largeas a man’s
head was observed immediately under the dorsal fin. The lump was
found to consist partly of a gristly growth resembling a tumor and
bartly of a gelatinous substance, the former being of a light color and
the latter of about the same shade as the fish, The eggs from this
fiSh were good, and the lump had apparently not interfered a$ all with
1S locomotion. A male was also observed with all the characteristics
of a female. Another fish with jaws crossed in such a way as to

Tesemble a pair of shears was noted. The bones seemed not to have
been broken.
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During the early part of December the force at the station was
occupied in building a boom around the premises, cutting down trees
near the buildings and flume, and preparing for high water during
the following summer. The boom as completed protects all the shore
lines from drift. It was made from sticks of timber 40 to 60 feet in
length and 12 to 20 inches in diameter. The amount of drift and
lumber that settled on the station grounds the previous winter caused
very serious inconvenience and necessitated an immense amount of
work before the station could be opened.

During the fall the superintendent visited ‘all the streams on both
sides of the Columbia River, between Viento and Celilo Falls, Oregon,
with the view to establishing auxiliary stations for taking and eying
eggs. The only places that offer any possibilities are the falls at
Celilo, where by running a fish-wheel during the closed season some
ripe fish might be captured. On the Big White Salmon the prospects
are better, except that logging operations would prevent the con-
struction of a rack.

In December the station was closed and placed in charge of a
watchman, and the superintendent was transferred east for duty in
connection with the shad work.

BAKER LAKE STATION, WaASHINGTON (H. H. BUCK, SUPERINTENDENT).

In July Mr. J. N. Wisner was instructed to proceed to Baker Lake
and receive the station from the Washington Fish Commission, from
whom it had been purchased, and turn it over to Mr. W. W. Thayer,
who had been appointed superintendent. Mr. Thayer, after visiting
the station, resigned and was succeeded by Mr. H. H. Buck, but in
the interim Mr. Wisner employed a force of men and commenced
clearing the seining-grounds and getting the equipment in readiness
for the salmon work. By August 1 the permanent personnel, con-
sisting of a superintendent, fish-culturist, and two laborers, had been
appointed, and a good working force of temporary assistants taken on.

All supplies for the use of the station were packed in during August
and September, as it is very difficult, if not dangerous, to bring in
material late in the fall.

Early in September arrangements were completed for fishing for
blueback or sockeye salmon, which seek the lake in large numbers to
spawn in still water along its rocky shores. Gill nets 300 feet long
and 20 feet deep were employed for the work here, as it was impos-
sible to use seines, as the shores of the lake are covered with heavy
timber which must have been killed by a rise of water from 50 to 100
years ago. The task of removing this material would be exceed-
ingly expensive, and as it seems to afford shelter for the young fish
and serves as a breeding-place for their food, it is questionable whether
it would be advisable to do so. The nets are handled from boats, two
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men in a boat, the plan being to attach one end to the shore and pay
it out quietly in the arc of a circle around a spawning-bed. The in-
closed salmon are then driven into the net by movements of the boat
and splashing of the oars. The spawners are put into pens provided
near the spawning-shed, which stands upon a large float in front of
the hatchery, and the same process is repeated upon another part of
the shore. As night approachesthe nets may often be left set for two
hours or more. On the same day or the one following the fish are
handled in the usual manner by the spawn-takers.

The scason practically elosed October 28, though a few eggs were
taken as late as November 10, and resulted in the collection of
11,613,000 eggs from 3,218 females. No record was kept of the num-
ber of males, but it is believed that at least 5,000 were used.

The hatchery, which is a wooden structure, is fitted with 74 troughs,
each 16 feet long and containing 7 baskets. The number of eggs
Dlaced to a basket varied from 30,000 to 40,000, and each trough was
given a maximum flow of 12 gallons of water per minute. The period
of incubation for the first eggs collected was seventy-two days, at a
mean temperature of 45° K., corresponding closely to the rule of fifty
days at 50°, and five days more or less for each degree of lower or
higher temperature, as established by Seth Green.. The hatchery is
Supplied with water from the creek, which drains the hills on the
South side of the lake, its normal volume being about 200 miner’s
inches of water, equal to about 2,000 gallons per minute. It is unfor-
tunately subject to sudden rises, and at such times is muddy, which
will netessitate the erection of a settling tank at some time in the
future, in order to guard against losses of eggs.

Of the eggs collected, 92 per cent hatched, and 10,683,000 fry were lib-
érated in the lake and in Skagit River. No attempt was made to ship
6ggs from the station on account of its isolated position. Hamilton,
the nearest railroad station, is 36 miles away, and 18 miles of this dis-
tance is over a mountain trail. It is hoped that during the next year
4 trail will be opened up on the south side to Baker, where the rail-

-Toad is now extending its tracks.

A few silver salmon appeared in the lake after the bluebacks, but
a8 the hatchery was crowded, no attempt was made to handle them.

An effort was made to collect steslheads when the first fish appeared
at the foot of the lake on March 9, but between that time and May
8 only 81 were captured in the gill nets. These were placed in the
ﬂf)at,ing-pens to ripen, but most of them died, the 14 surviving females
Yielding 52,000 eggs, which hatched in about seventy-five days, in a
Mmean temperature of 404°. The losses aggregated 50 per cent, and
Occurred largely in the early stages of development. The mortality
Va8 supposed to have been due to the parent fish failing to properly
lmature their eggs on account of confinement in the pens.

F. C., 19007
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Details of distribution.

Species and disposition.

<]
=
«
®
I~}
=

Adults
Eggs. finger- and
lings. yearlings.

Shad:
State Fish Commission Ponds, Deep River, Conn............
: Stratford, Conn ..
Brandywine Creek, Wilmington, Del_..... ....

Blackhbird Creek, Middletown, Del..........
Smyrna Creek, Clayton, Del _......_........
Leipsic Creek, Cheswold, Del. 222277100
St. Johns Creek, Dover, Del ..._._...._....
Lebanon, Del ......._....

Murderkill Creek, Felton, Del....._.........
Froderica, Del ......_..

Mispillion Creek, Milford, Del...............
Indian River, Millsboro, Del............ .......

Anacostia River, Bennings Brid%)o, D.C.......
Twining City, D.C ..........
Potomac River, opposite fish lakes,D.C ..._....

St. Lucie River, Fort Pierce, Fla__............

New River, Fort Lauderdale, Fla. . .................
St. Marys River, Macclenny, Fla_..........._..
Suwanee River, Ellaville, Fla....... ... e eeaaen
Ocklocknee River, Ocklocknee, Fla _............

Aucilla River, Aucilla, ffla _.....

Chattahoochee River, Chattahoochee, Fla..........
Tomoka River, Ormond, Fla ......_....._....._
Spruce Creek, New Smyrna, Fla__.............
Savannah River, Augusta, Ga. ... ... ...l
Flint River, Albany, Ga......occ.coeeaa ool
Ocmulgee River, Macon, Ga. ... oL ...

Ogeechee River, Millen,Ga..... ..

Potomac River, off Brvan Point, Md ......_....
Piscataquis Creek, Md .........._.. . ...

Accoceck Creek, Md ..._..................

Pomonkey Creek,Md ...

Bar Landing, Md......._...

Broad Creek,Md...........

Swan Creek, Md............

Point of Rocks, Md._....._.

Chesapeako Bay, Battery Raul, Md _..........__
Battery Flats, Md .._.........

Eastern Flats, Md ..__......_..

.Battery Channel, Md........_

Susduehanna Flats, Md .
Havre de Grace,Md.....
‘Western Channel, Md.

Spesutia Narrows, Md ..
Carpenter Point, Md ..
Narrows, Md .........
Battery Shoals, Md ..

State Fish Commission, Baltimore, Md........c..ceoeeoo ..
BSusquehanna River, Port Del}osxt. Md.........

Garrett .
Cooley Point, Md.......
Gunpowder River, Gunpowder station, Md..
Bush River, Bush River station, Md..........
Mill Creek, Mill Creek, Md .........
S8wab Creek, Swan Creek, Md..
Elk River, Eikton, Md _. ...
Wicomico River, Salisbury, Md. ...
Tuckahoe Creek, Queen Anne, Md.
Chester River, Chostertown, Md. ..
Northeast River, Northeast, Md.
Patuxent River, Laurel, Md.......
Patapsco River, Relay station, Md..
Wankinco River, Wareham, Mass.
Furnace Pond, Hanover, Mass. ... .
Delaware River, off Gloucester, N.
Howell Cove.N. J .. ..
off Bennett’s fishery,
Milford, N. J.......
Lambertville, N. J
Salem Creek, Salem. N. J .
Hudson River, Catwskill, N.
lbany, N.
Glens Falls,
Edenton Bay, Edenton, N. C,
Albemarle Sound, Edenton,
Chowan River, Colerain, N. C
Mouth of Chowan River, Avoca
Ronnoke River, Plymouth, N. C..
Susquehanna River, Peach Botto
Fites Eddy, Pa...
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Details of distribution—Continued.

; | Fryand Adults
Species and disposition | Eggs. = finger- and
| lngs. yourlings.

Shad—Continued.
Delaware River, Lackawaxen. Pa . ............cooo.o...
Delawaro Watergap, Pa
State Fish Comnission, Bristcl, Pa.....
Palmer and Rulin River, Providence, R
Point Judith Pond, Wickford, R. I
Pedee River, Pedee, S. C. ..
Santee River, St. Stephens, .
Cooper River, Monks Corner, 8. C ................. . 400,000 |.
Combahee River, Yomassee, S. C.........o....... 00,

450, 000
450,000 |-

Edisto River, Ponpon, 8. C ... ... .....o..... 400, 000
Potomac River, off Craney Island Swash, Va... 4,587,
Occoquan Bay, Va.. ..._.... 3,799, 000
Mount Vornon, Va.._... 2,199,000
Dogue Creek, Va. .. ... 5,485, 000
Hunting Creek, Va._.... 2,885,
Pohick Creek, Va. ... . 7,805,000
Nansemond River, Suffolk, Va..... ........ N PSR, 5,
Moreton Frowen, Queenstbwn, Ireland. _..................... 700,000 |._.eesaannos
TOtAL. oo e a e e ieen e e e ceemne eeee .| 36,740,000 (202,307, 00

Quinnat sulmon:

State Fish Commission, Sisson, CaY. ..... .. . ocoooeio o] 1,905,000 | L. e,
Eel River, Cal. o 1,000,000 (.ol
MecCloud River, Baird, Cal. ... ...
8hoal Creek, Neosho, Mo .......
Gasconade River, Arlington, Mo

Meramec River, Cuba, Mo. .
Hickory Cruek, McMahon Spr
W. H. Phelps, Carthage, Mo. .......
Clackamus River, Clackamus, Oreg. .
Rogue River, Trail, Oreg ... ... e ..
Little White S8almon River, Chenowith, Wush ._...__..
Skamania County, Wash .
Dog Creek, Chenowith, Wash ... .. .cooceereciieiaonnn

Columbia River, Skamania County, Wush .
Hatchery Croek, Skamania County, Wash . .......... .......|.

Government of New Zealand, Wellington, New Zealand....

J. Willlamson, Paris, FraDCe . .co.ueenonr coeeinemeeinanan..ns

TS 0 - ) R

Atlantic salmon:

Bobec RIVEr, Milo, M6 . . ...oceveeen ioiin ot aiaeecneaeaaal e ccmre caeeiofomaacnaonaan 33,000
Pleasant River, Brownville, Me .. .......cocoiiceoeerioeraees]iemeeemeen|oieecaeaa.s 154, 002
East Branch Penobscot River, Grindstone, Me. 320, 000 107,014
East Branch Mattawamkeag River, Oakfield, Me. ... 330, 000 , 286
West Branch Mattawamkeag River, Island Falls, M 46,505
Alamoosook Lake, Orland, Me . .. 1

Toddy Pond, East Oriand, Me. .
Orland and Surry, Mo e

Penobscot River and tributaries, Brownville, Me
State Fish Commission, Laconia, N. H _.... I,
Adirondack League Club, Fulton Chain, N. Y. e
tate Fish Commission, Allentown,Pa.._...__......_.....___.

B0} ) ORI
Landlocked salmon:

Herbort W. Burdette, Creede, COlO. .-« .o« ocucucianecenae.

State ¥ish Commission, Windsor Locks, Conn ..

Reservoir, Seymour, Conn . -.ccccevrevoreesceuemmaaaannens

Zoological Park, D. C......... ..._

Embden Lake, North Anson, Me........ 2,000
ewfound Meadow Brook, Oakland, Me.. 1,000
anaan Lake, Camden, Me ........ 3,000

Wilson Lake, Wilton, Me...... 3,000

Phillips Lake, Lakehouse, Me. . 3,000

8t, George Lake, Thorndike, Me. 2, 500

Sysladohsis Lake, Grand Lake Stream, 8,000
rand Lake, Grand Lake Stream, Me .. 34,00)

Grand Lalke Stream, Grand Lake Strea; 67,787

Weld Pond, Wilton, Mo .- 2,000
ty Water Company’s resorvoir, Belfast, Mo ._........._... 2,000
oosehead Lake, Greenville, Me. .........o. ..ol , 000

B orrison Ponds, Amherst, Me. .. 2,000
0115 Pond, Mount Desert, Me . R 2,000

Hayden Lake, Skowhegan, Me - oo .cooonrorooee o] 2,000

Meddylemyps Lake, Eagtport Junotion, Me. oo -ooowowmoe o looens oeoono | 3, (KN
oward Lake, Calals, Mo . ... ...ccoioe oo ii el 3,000
yrick Lake, Hancock, Mo v oenvaeeoeecciaem e e 2,000

Round Pond, Bhirley. Me.... L ] R | 3,000

Molasses Pond, Franklin, Mo.. .21 T2 1Ll T Il LT 2,000
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Details of distribution—Continued.

Species and disposition.

¥ry and .

fingor-
lings.

Adults
and
yearlings.

Landlocked salmon—Continued.
Donnell Pond, Franklin, Me. ... .. cooiiinioiciiaa
Moulton Pond, Monlton Lake, Me ... 21127777700
Woods Pond, TSWOIth, Me - eeeoominissseioneis e e
Duck and Junior lakes, Duck Lake, M
Lake Maranocook, Augusta, Me. _.._...
Lake Cobbosseecontee, Augusta, Me.
\})rmg Lake, Carrebassett, Mo...
arnum Pond, Farmington, Me.
Clearwater Pond, Farmington,
‘Wobb Poud, Ellsworth Falls, Me._
Lake Anasuguntlcook, Canton, Me.
Green Lake, ?)tls Mo.......

Squaw Pond, Presque Isle,
Toddy PPond, Orland, Me
Surry, Mo .
Branch Pond, Ded am,
Patten Pond, Ellsworth,
Orland, Me ..
Blunt Pond, Ellsworth, Me.
Silver Lake, Great Pond, Me¢
Crystal Lake, Waldoboro, M
Lako Moo«otocmugunnc ormis,
Lunksoo I’ond, Grindstone, Me.
Hoeart Pond, East Or land, Me
Craig Pond, East Orland, "Me .
btate Fisk Commission, Enficl
Chain Ponds, Farmington, Me
Beven Pouds, Whittins Station, Mass__.. ... ... ... ...
Lakeo Quinsigainond, Worcester. M&ss. ... ..........o....o....
North Watuppa Luke, Wutuppa, Mass ...............
Long Pond and Lake, Falmouth, Mass......................
Lako Pearl, Wrentham, Mags . ... ... ...
Stato Fish Commission, lekinsonvxlle. Mass ..ol
William H. Drew, Plymouth b C- T SN
@G. H. Richards, Wenuumet, Mass ... ... ..ol
State Fish Commission, Paris. Mich .
Crystal Lake, Enfleld, N. H . . o iiiiiiciiinanas
Mascoma Lake, Knfledd, N. { - -7 17T
Penacook Lake, Concord, N. B .....0. L0170
Lake Massabesic, Manchester, N H L
Dan Hole Pond, Center Ossipee. N. H
Bradley Pond, Anduver,N.H._.......
Lake umepo%uukce Laconia, N. H .

=

i

Applicant at Drewsville, N. H .. .. ... .

State Fish Commission, Colebrook, N. H ..
Adirondack League Club, F ulton Chain, N Y
Tuxedo Club, Tuxedo Park, N e imeemeaen
Lake G@orge. Caldwell. N. Y... ..
Lake Champlain, Fort Henr;, N. Y.
Paradox Lake, Ticonderoga, N. ¥.........._.....0 0000
State Fish Commission, Carolina, R. I ..o.......oooaii.
Stato Fish Commission, Maurray, Utah__.... ... .. . ....._..
Derby Pond. Newport, Vit o oeiieiiriaaiiaciccrecacanans
Lake $5t. Catharine, Poultney, Vt . ... ooniiiiiiiniciianoanas
aspian Lake, Greensboro, €.l
oughby Lake, Westmore, Vt .
Lon Pond, Westmore, Vt. ...o.cooiiiiiirrcaiccinaaannns
Little Averill Pond, Averili, Vi..... 0000 11I10IITIII
Lake Dunmore. Salisbury, Vt..
State Fish Commission, t. J ohnsbury. VE et

Stlver sulmon:
Clackamas River and Clear Creek, Clackamas, Oreg.........

Sockeye or blueback salmon:

Baker Lake and stream. Baker Lake, Washington...........

Steelhead trout:

Cobbosseecontes Lake, Winthrop, Me ....... woeeeereemnnnns]

Billings Pond, Bluehill, Me ....._..... e
Canaan Lake, Rockland Me.
Rocky Pond, Otis, Me........
Alamoosook Lale, Orland, Mo . . eteeaaan
Washington Harbor, Washington Harbor. Mich ... L0
Grace Harbor, Wnshmgt,on Harbor, Mich ...................
Baldwin Creek, Baldwin, Mich. ... . coceecmiiiicioiiiniaaes
Pickwick Lake, Pickwick, Minn._ . 0.2 T 00 U
French River, Duluth,Minn._.. ... oo .
Sucker River, Two Harbors, Minn .
Baptism River, Beaver Bay, Minn ...c.ceveecviovio oo

T10.000°| -
10,000 |

“20,000

SN DS CCOCCE T

ysssssessses

=
=

152,774
.} 000

140, 000

13,850
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Details of distribution—Continued.

Species and disposition. Eggs.

Stecthead trout--Continued.
Poplar River, Lutsen, dlinn
Eagle Lake, St. Louis County
Sucker River, Duluth, Minn.
Lester River, Duluth, Minn .................
State Fish Commission, St. Paul, Minn _............_...
Clear Creek and Clackamas River, Clackamas, Oreg ..
State Fish Commission, Murray, Utah............. ...
Willoughby Lake, Westmore, Vt...
Baker Lake, Baker Lake, Wash. ..
A.J. McNub, Lake Nebagemain, Wis._.................
Trout Brook Company, Hudson. Wis...................
Brule River, Winuneboujou, Wis ... .cc.oiimmoereanaennnna.
State Fish Commission, Laramie, Wyo .
Bear Tooth Lake, Bighorn County, Wyo . -..eoocvaeen it
Brooks ahd lakes, Bighorn County, Wyo...

Loch Leven trout:
Hartman Pond, South Bend, Ind...... ceemciiiiiiiaaiiaans
Maquoketa River, Forestville, Iowa .. .._........._.....
Applicant at Plymouth, Mich . ... .cocceemimrreiiinnnn .
State Fish Commission, Laconia, N. H...coocvvviiianiaaaa.ot.

Rainbow trout:
Spring Lake, Soale, Alf ccae oo ionii e
Spring Lake,Springville, Ala. .. ... . oo ioiieiiaiit
Applicants in Alabama ........_...
Liveoak Creek. Flagstaff, Ariz ...
8pring Croek, Denieville, ArK. ... .occccemmniiiiann..
Custer Creek. Batesville, Ark. ... .. cooiiimariiiiaanaie.
1llinois River, Siloam Springs, ArK.......cccevieeenaiiiian
Buffalo Creek, Cove, ATK ..o ieerroaeiieccemacamanaaaeennns
Spring River, Mammoth 8prings, Ark........cccommaio..
Applicants in ATKANSAS . ... .cieoconiieoconimrinmeannnsanann
Tumbling Rock Creck, Woodland Park,Colo...............
Rox Park Lake, Leadville, Colo..........o.ceveeeiieiaiiii.
North Fork South Platte River, South Platte, Colo...... | .
Columbine Lake, Rockwood,Colo_ ... ... ... ...
8t. Vrain River, Lyons, Colo. - -c.ew cv.vonvvooamomn oo
Dick Lako, Telluride, Colo. .- coaiarmmccaiaaacaaeieaaaan
Froes Lake, Cimarron, Colo . . . .
Trout, Creek, COmo, COl0 «a.vormmwam e aeieeaeeeaacceaaaeann
Lake Lenore, Quray, Colo . ..o cecen e ccnciaeceeceecaans !
Dallas River, Ridgway, Colo. . oo oeiieaecieecacaeeanns
Frying Pan Rivex', Thomasville, Colo. ... ..c...ocveee ...
Ruedi, Colo. ... it
Norrio, Colo. .conomiaiiiimiiiinaniianan
Euﬁlo Lake, Thomasville, Colo —-...ooocoiviiioiiiiinnn.
Lake No. 8, Cimarron, Colo. . .c.ouee vt orie cvveceacnras caeees
Lake Alicia, Thomagville, COlO...... oo ceeeenean cceamaaeae.
Fairviow Lake, Thomasville, Colo. e eeeeiaaans
Spring Creek, Thomasville, Colo. ... ceeeveceiaiciannann
eno Lake, ASpen, COlo - e e ceeemcmecc e imnncnan
Applicants in Colorad0. . ...oooeeoioero e caeae e ameeeans -
Stato Fish Commissjon, Hartford, Conn . .....cceceoceeoan.n
State Fish Commission, Wilmington, Del ...........ccoocaeet
Z00logical PATE, D. © - o .vnneerooeen e oemvean ann
Chattahooches River, Clarkaville, Ga. .. ... ..o 10000
ard and Norton creeks, Jasper, Ga. c....cooviiiioaiaannnnnns
Applicants In GeOrgIB. .. oo e ceeee e teeee e e aeas
Spirit Lake, Rathdrum, Idaho
,Applir-nnts F O 1Y Y TS
Thomas Turton, Kilgore, Xdnho . ... . .. ieioiiieiiceeaannas
Black River, Sallisaw, Ind. T .. RO R
Mill Creok, Bellovue, JOW8 oo ccovooooeeeae ceeimeae
Benar Creek, Edgewood. Iows. .
Spring Branch, MANchester, IoWs -........oeoeoereaneeoono..
Avpplicants in Kansas . ........... ey
nawa Lake, Greenville, Mo . .c.coeeomeecrrneecraeeanenen
Canaan Lake, Rockland, Me. ..o cueeomoiie it ce e aaen
Long Pond, Somesville, Me. . R
lamoosook Lake, Orland, Me ......... 0.0 0000000
Black Run, Deer Park, Md ... oo ooeeoeos o0
Mountain Stream, Swanton, Md
Dring Branch, Texas, MA......ccooone @oooeo oo oot
ake and stream, Glyndon, Md ... .0l llIITTITITI
APDHCghts in Maryland ... ........_...
gtate Fish Commission, Worcester, Mass .- ..o oone ounns
tony Creek, Shelbi' Mich............... [ PO
Turk Lake, Greenville, Mich .. 00010001, I007II Ll I
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Details of distribution—Continued.

Species and disposition. | Eggs. (

Rainbow trout—Continued.

Pine River, West Harrisonville, Mich ....... Ceeeenccacanaaan
Paint Creek, Ypsilanti, Mich __.... .. eeeen
Spring Brook trout hatchery, Kalumazoo, Mich. .00
Cowskin River, Lanagan, Mo .................................. .
Railroad Pond, Cedargap, Mo............_.._........ .. ...,
Railroad Pond, Mountain Grove MO e e,
Piney Creek, (,abool MO oI
Bennett Mill Spr ing. Lebanon, Mo .
Baker Lake, Franks, Mo.......cao .o oo iiii ool .

Gasconade River, Arlington, Mo. . Lo

Meramec River, Cuba, Mo ... ... .. .
McMahon Sprin Noosho, Mo. ... .
chkory Creek, eosho Mo ..
Applicants in Missouri. .... e .
Elk Springs, Monida,Mont ... ... ... ... ... ... _.....
Applicant at Red Rock Mon
J.¥. Comee, Missonla, Mont. ... ... "
State Fish (,ummission, South Bend, Nebr. R S
State Fish Commission, Laconia, N. H. ... 0.0 017000000 _ 20,000

Applicant at Drewsville, N. H _ ... ... ... ... ... ...

Musconetcong River, Junctlon NOg
Reeves Pond, ()lassboro,N ..............
Randall Pond. Glassboro, N, J_ .. 0111/ 1 0TI
Pequest Creek, Belvidere, N.J . ... ... ... ... ... ...
Cooper Creek, Hnddonﬁeld N g .
Applicants in New Jersey ........ e
YVermejo Creek, Catskill, N, Mex...
Vermego Creek, Maxwell City, N. Me
Bayado Creek, éprin or, N. Mex...
frout Sprmgs. las Vegas, N. Mex
Rio Bonito Croek, Peters, N. Mex
Chiccrica Creek, Raton, N. Mex
Reservoir, Raton, N. Mex ........
Penasco Creek, Toboggan, N. Me
Fresnal Creek, ¥resnal, N Mex. .
Mal Pais Spring, Three Rivers, N
Mescalero Creek, Tularosa, N. Mex
Eagle Creek, Gilmore. N. Mex .
Ruldosa Creok. Ruidosa, N. Me
Bpring Lake, Herkimer, N. Y .
Gip Creek, Andrews, N. C._....
Green River, Hendersonville, N
Yadkin River, Lenore, N. C.. ..
South Fork Now River Lunore
Grassy Creek, Marion, N.C
Mountain strenm Mation, N C
Sam (Creek, Marion N.C.......
Crabtree Creek, Marion, N, C..
Buck Creek, Mnrion N.C...
Clear ureek Manon N. C
Beaver Creek, Manon N.C..
Toe Creek, \fnrion. N.C...
Pine Branch, Marion, N. C .
Canoe Branch, Marion N.C.
Little Bear Creok Marlon N C
Rose Creok, Murion, N. C ....
Gorge Croek, Marion, N. G..
North Fork Creek Mnrion N ©
Elk River, Elk Park
Baker Creek. I! n.yettevﬂle N.C... ..
French Broad River, Biltmore, N. C...
Blevin Creek, Crnnberry, N.Co........
C. A. 8chenck, Biltinore, N. C .
Apnlicants in North Carolina.
Applicantat Oxford, Ohio.....
Spring Creek, Bridgeport Okla
Rock Creek, Shattuc, Okla ...
Silver Lake. Morvin, Okla.
ﬁp%licants inOklahoma . .......... ... ...l
ay and Pearson Creek, Pendlemn. Orog -
Stream and pond, Wilkesbarre, Pa . ..
Rogue Harbor Creek, Weostovor, Pn
Buckmountain Dam, Ashland.
West Fail Creek, Ashland, Pa....
Bentley Creek Pond I‘iogn. Pn
Mill Creek, Tioge, Pa .._.....
Taurel Creek, ding, Pa .
Blair Kiver, Altoona, Pa. .
Three-Spring Run, Altoona., Pa.
Piney Creek, Altoona,Pa... ...
Clover (;reek Altoona, Pa.
Spruce Creek. Altoona, Pa
Bell Run, Altoona, Pl oo

Fry and Adults
finger- and
lings. - yearlings.

g3gE3888838es
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Details of distribution—Continued.

. Fry and I Adults
Species and disporition. Eggs. | finger- | and
lings. | yearlings.
Rainbow trout—Continued.
Geneseo Fork of Pine Creek, Ulysses, Pa. .. ..oo.iiiiimviiiiii]oeriinineicifannnnn PO 1,000
Dyberry Creek, Honesdsnle, Pa._....._... ... .. ...ooooooo.... 600
Butternut Creek, Honesdale, Pa ... .. Jl100T ] 600
Boyd Brook, Honesdale, Pa.. ... ... ..o iaiiiil 300
Lackawaxen River, Honesdale, Pa. ....................._. .. . 300
East Branch, Honesdale, Pa, .............ooooo ool . 300
Barney Creel{, Smethport, Pa .. . . 200
Robbins Brook, Smethport, Pa................ ... ... AN}
Gallup Brook, Qmethport. Pa e 200
Daly Brook, 8methport, Pa. ..o et 20
Beaver Run, Smethport, Pa....... R 200
Blacksmith .’Brook. methport, Pa ... ... ... ol 200
Boyer Brook, Smethport, Pa. ... ..o ool iiiiiioiiaaios : 200
Lock Run, Ralston, Pa. ... . ... .. ... 200
Frozen Run, Ralston, P& «........... ... .. ............. 400
Lycoming Creek, Ralston, Pa . .._..o...... ... ... 200
ehotﬁ)any Creek, Mehoopany Pa...............o ... 300
West Branch Potato Creek, Colegrove, Pa .. . 200
Black Lick Creek, Ebensburg, Pa............ 450
Zeller Run, Mifflinburg, Pa.... 450
Raritan Run, Miffinburg. Pa. ... . ... .. . ... ... ... 430
Spruce Run, Lewisburg, Pa. ... ... ... ... ... 600
Spruce Creek Tyrone, Pa.._ . 000
Blg Fill Run, fyrone, Pa - 300
McAteer Run, Tyrone, Pa_.. . 300
Brandywine Creek, Avondale, Fa . GO0
Spring Brook, Moosic, Pa......._ ... ... 300
Trout and Monument crocks, Moosic, Pa..........o......... R 400
Lick Run, Roaring Branch, Pa...... ... ... . 300
Roaring Branch, Roaring Branch, Pa. .. . L300
Salt (S:priags Run, Roaring Branch, Pa. R R 200
Mill Creek, Rourin}g Braneb, Pa..... ... eeiiieiei]iaeaan . 1,000
Sugarworks Run, Roaring Branch, Pa........................|............)...... . 200
Lycoming Creek, Roaring Branch, Pa.... ... ... ... ... |-cc.ooo..|o.... . 400
Fnlliug Springs, Chambersburg, Pa. ... ... .q . iooiiiiiis]ieniceraccc] e, 2,600
Park Creek, Penllyn, Pa..... ... ..o cviiiceeea e e, 200
8pring Creek, Penllyn, Pa.. ..o iviiiiiiiiiii]eoiaaeaaa] e aan.. 200
Dodge Brook, Harrison Valley, Pa.... ..o i i . 400
Marsh Creek, Harrison Valley, Pa... ... ... oo |, 200
Spring Run, Reynoldsville, Pa. ... ....o.oooooooosoeooe oo | 2
mott Brunch, New Freedom, Pea. .. . ... .o i |eeaereiifreracamanan. 600
Sprigg Lake, ¥Frazer,Pa...... .... . A 300
SulphurSpring Run, Irvine, Pa. ... .. 300
unkaka Creek and Pond, Shenand sab, .. . 300
Mill Creek, Coudersport, Pa..... ... .... .. . 400
Allegheny River, Coudersport, Pa._............. ... |0l 1,400
Gardiner Spring Brook, Coudersport, Pa. ... .. oomeon oo | 700
Creek, Birdsboro, Pa . ... ... e 900
irdsboro Reservoir, Birdsboro, Pa L. .. 0 101 LI I LTI 700
Sixpenny Creek, Birdaboro, Pa .._....o...... ... .| 0TI 600
Pine Creok, BIrdsboro, Po.. . .....oo.ooooweoeme oo i 300
Hay Creelk, Birdsboro, Pa ... .. ... ...l LIl 300
French Creek, Birdsboro, Pa -._...._..... .00 1 1Tl T I T I IIT £00
Powdermill Creek, Birdshoro, Pa. .. cean 500
Millbach Creek, 8heridan, Pa .. ... .. ... 0T 11 ITTIITIT I 300
Antletam Creek, Waynesboro, Pa . [N 200
foone Creek, Huntingdon, Pa. ... ... o caiooooeao oo el 100
etwiler Run, Huntingdon, Pa. ... .. .o i ae e 200
%pruce Creek, Huntingdon, Pa. ... .......ccoiiiioiiiaiiiiiiice] vmmeceenaeameieaanen. 200
M&ke of Horod's Queen, Huntingdon, e N PO, 200
iddle Fork of Bell Run, Potter County, Pa. 1,000
Me ar Run, Lockhaven,Pa ._................ . 600
F‘cElhnttan Ruun, Lockhaven, Pa . . 1,200
shing Croels, Lockhaven, Pa ........ .. 0 17111 I T 400
Rherry Run, Lockhavon, Pa . ..... ... oo oooimeoon oo oo | 200
?ttlesnuke Run, Lockhaven, Pa. 200
8 Ck Run, LOCKRAYED, P . «.... o ooonoson ooos oo oo oI 200
le‘lng Run, Lockhaven, Pa_ ... . ... .0 L LIl Ll|IlITIIT L 100
8 yner Craek, Lockhaven, P - .. ..o o oooom oo oo e s 200)
RDrin Meadow Brook, Bedford, Pa .. ........ . ..eeoneoo .o ool , X0
Tgck UN, WeStOVer, Pa - ..o ..oceren oo ceeann oot oo i 300
cquan Creek, Rawlinsville, Pa._ .. .. ... ... I |lTTIIIITT I : 300
O0Ver Run, CIresson, PR « ... ...coo.oooooooeoo s oo ] 300
gyailace Run, Bellefonte, Pa L1171 11111 11111 1T I I 0
Bognf Creek, Bellofonte, Pa. -1 1111 111 Il | 1,400
Lolalo Creek, Bellofonte, P& -- ... ...~ .- --v. o oooooesoeoois|ooesieesoe e ! 200
R°8ﬂn Branch, Bellafonte, Pn . | 400
BGOCk Run, Bellefonte, Pa .. i 200
NOD8 Creels, Johnstown, Pa .. | 300
fiuutain Stream,Johnstown,Pa. .. 300
M"o:“:ﬁ?onad Akdx{vmi?ﬁ:reeks Johnete &({3
reek, ms ' .-
Wolt Run, Williamspors, B .o’ 200
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Details of distribution—Continued.

Fry and Adults
Species and disposition. Eggs. finger- and
lings. vearlings.
Rainbow trout—Continued.
Mill Creek, Scranton, Pa . ....ooooeioniiieoiieiaanaii i reeeeaeenas 20
Pennypack Creek,Willow rove,Pa.. ... o.co..... 20
Spruce Creek, Pottsville, Pa. ... ..coooeiem i . .- 3K}
Bear Run, Bear Run,Pa ... .. 1,000
Swamp Run,Bear Run,Pa ... ... ... ... .. . ... . H0
Silver Spring Run,Bear Run, Pa._ .. ... ... ... .. HU0
Beech Creek,Snowshoe,Pa ... oo oo, . - 80
Miller Creek, Hamburg,Pa .. ... ..o, . 300
Beaver Dam Run, Hooversville,Pa. ............_............. .- B
Ruttlesnake Run, Wetbam,Pa ... ... . _.._......... . S00
Starancea Creek, Lanesboro, Pa . .- 200
Ronring Run, Wilkesbarre, Pa. . .cccccuaieemaaaeaia .. -. SU0
Black Creek, Tremont,Pa ... . .. 500
Trout Run, Morristown, Pa. HiK)
McGinnis Run, Ligonfer,Pa .. ..o oooiooinaoiain ciiiei o e .. 300
North Branch Wopwallopen Creek, Wopwallopen, Pa. . .o.o.|. oo oooiofonee. .. R
Spring Brook, Potterbrook, Pa .. . 300
Applicant at Kasiesville.Pa ... _..o.co.o..cocooooioiidool 0 6,000 oo,
Applicants in Pennsylvania . _. S (P, 3, L)
Conneross Creek, Walhalla, 8. C ... ... .. ... || i 400
Drake Springs, Sioux Falls,S. Dak - .. ... ... oo i, 1,000
Cedar Creek Pond, Morristown. Tenn....... ... ... .. oo, 2X)
Stone River, Murfreesboro, Tenn -...c. .. ..o oooiiiiiiii o |uvmens ioeic]eceae e, 300
Spring Lake, Murfreesboro, Tenn . ..... ... ..o |emmiaiammi|ecaneeoaan, 300
Collins Spring Branch, Belmont, Tenn ... o ... | coeaeamiia]iiiaaeea ol 450
Cn.m?aCreek. Greonville, Tenn. ..o ot 400
Richland Creek, Greenville, Tenn ... ... .. .. .o iiianai] e .. 400
Spring Lake, Corryton, Teun ... il ii i i eeeae L 500
Indian Creek, Agee, Tenmn ... ..o it ommnininioes]oieaeemeea|omeeeeaaans 500
Cnne&Creek Rogersville, Tenn ... . ..o i i e, 50
Dry Creek, darbers.'l‘enn...;...... DN PSSP S My
Doe River, Hampton, Tenu.......... I DO i)
Roan Mountain, Tenn. ... ..o .| i B
Laurel Fork, Hampton, Tenn ....... Ceeemvees bty
N Elizabethton, Tonn . ........c. weooiioo oo e - 1,0
Bee and Glade Creeks, Seals, Tenn._.....o....o ool iiiiooanaean. 450
Nolachucky River, Chestoa, Tenn ... ... ... ...............l._..... 1,000
Little River, Maryville, Tenn..... ... ..o oo o i, 50
South Indian Creek, Unicol County, Tenn .. .....cooveeeeees oo eennnn .. 2,000
Rock Creek, Unicol County, Tenn - ... ... ... ..o oo |eemieoa . .. 1,0
Indian Creek, Unicotl County, Tenn. ... ... ... _...|......._.... - 2,00
Granny Lewis Creek, Unicoi County, Tenn ......cooee oo |omaeaen . .. . 4(x)
Dick Creek, Unicoi Countfv. Tenn. ... el - 1,000
Hollow Pop'la.r Creek, Hollow Poplar, Tenn ... ........|o......._.. - 000
Bilver Lake, Johnson County, Tenn ... ... ... ... |eceoeeoio. .. M
Dry Creek, ricreek. Tenn - oo e ieeeaaas . B0
Big Creek, Jacksboro, Tonn ... i, .. b8
Applicants in Tennessee............... .. 470
Colony Fork Lake, Ranger, TexX ... ..covcunomiimmnriiaefeaiiae e . 500
Beaver Pond, Proctor, Vt ... ..o .o it i -. 1,500
South Fork Appomattox River, Appomattox, Va............' ... .... .. 500
Tom Creek, Coeburn, V& - ... ..o uiimi oo i areinaans .. B500)
Pond and creek, Tazewell, Va. . ... .. . iiiiimiiiiaiatoniicnans .. 500
Millpond in Falling River, Brookneal, Va....... N PO, .. 500
Hale Spring and brook,Gate City, Va. ... ..o .o |eiiiianat .. 500
Mill])ond, 8707703211 %: T 14 YU RSN . 200
Little River, East Lexingten, Va _........_.__. . .. 50O
Dry River, Harrisonburg, Va._....__..... ... B - 2,500
Dry Run, Wytheville.Va ...... ............... 8 . 50
Tate Run, Wytheville, Va.. . .. . . 1,014
Dan River, Stuart,Va........ 910
Mlllgond,(}lnde Spring,Va ... ... ... R 00
Big Stoney Creek, Pearisburg, Va _......... 50
Abraham Creek, Winchester, Va . . 600
Reservoir, Crozet, Va...... .......... R 20
Water Company’'s reservoir, Roanoke, Va Bix)
(‘owardin Run, Hot Sﬁrings, Va. ..o.o.... . (1)
Healing Springs Creek, Hot 8prings, Va R 1,000
Reservoir, Lynchburg,Va....... B
Spring Brook, Winchester, o
V‘:;n Clure 8pring, Winchesteor, 20
Mountain Lake, Mountain Lake, V 1,600
Walker Little éreek. Pulaski City, Va 1, 500
Big 8toney Creek, Pembroke, Va....._. 1,000
Tye River, Vesuviug, Va........ 50
111 Creek, Millboro, Va ... ... o uciciionooaoe 1,500
Applicant at Round Hill, Va_ 1120 1I7IITTIITIITT o0
Applicantsin Virginla................. ... .. i 3,500
Snowy Creek. Terra Alta, W. Va ..., . . 300
Indian Run, Borkeley 8prings, W. Va ...__. B0
Meadow Brook, Berkeley Springs, W. Va. .. 500
White Oak Spring Run, Terra Alta, W, Va . . 00
Ice Pond, Bens Run, W. V. P P PO, 250
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Details of distribution—Continued.

' Fry and Adults

Species and disposition. Eggs. fingrer- and
lings. yearings.

Rainbow trout—Continued, ’ : i
Tug River, Naugatuck, W. Vo ... .. ool .
Tuscarora Creek, Martinsburg, W. Va ... ............ i
Spring Lake, Martinsburg. W. Va ... ... .........].
Southwood Spring, Martinsburg, W. Va .. -
Glade Creek, Glade, W.Va . ...oouioeeiiir i cinai e,
Laurel Creek, Alderson. W. VR ..o.cccvvemtauniiecniinnain e
Tygart Valley River, Elking, W. Va ..ol .
Blackwater River,Davis, W, Va......__...
Rocky Marsh Run, 8hepherdstown, W. Va. ... ......._..
Black Run, Huttonsville, W. Va ._........_. e e
Cheat Mountain hatchery ponds, Huttonsville, W. Va._._.
Browning Dam, Preston Count{; W.Va...... e eeeann
Indian Creek, Fort Sprin%. WoVa i i
Trout Run, Romney, W. Va._............

Little Eanawha River, Burnsville, W. Va .
Elk River, Sutton, W. V& . _._............. ..
Tributaries of Spruce Run, Harman, W. Va
A*pxlicants in Wost Virginia ............ -
F. A. Degler, Cheat Briigo, W. Va...
State Fish Commission, S8heridan, Wyo
anmie.‘Wyn.
H. M. Phipps, Inverness, Scotland ._....
Walter Bailley, Malvern ‘Wells, England.

20, 000

John Dinsmore, Ballymena, Ireland...... 20,000
Moreton Frewen, Innishannon, Ireland ... ... .. ... ... | 15,000

L] 7 N ‘ 255, GO0 it 200,602

Linck-spotted trout; ’
Ross Pond, Granite, Colo. . wuee coovvemmer coecaeeee e, 10,000
(Tustlewoo_d Liake, Castlerock, Colo. oo oo it oo e e e e e 20, 000
Brush Creek, agle, Colo._...... TR, 20, (00
Spring Lake, Twinlakes, COlo. ceeo oo iir coinviiiveiranne oo |ieeaoneeaae|ieeaiaccaans 10,000
South Platte River,Alma, Colo.......... ... ........._. R SR 20, 000
South Platte River and tributaries Letween Grant and | ...........[..... . ... 40,000
Bufralo, Colo. .

Grand Lake, Grandiake, Colo. .......oooovoiiimur it oo ie|ieeeieea i, 20,000
State Fish Commission, Denver, Colo. .- 75, Ui
Prospect Lake, Telluride, Colo........................ 20, (000
Mammoth Creek, Mummoth Lake, South Boulder Creek, 20, 000

Jenny Lind Creek, Central City, Colo.
North and south branches of 8t. Vraiu River, Lyous, Colo..
Los Pinos River, Cumbres, Colo ............. R
South Bear and Marshall creeks, iola, Colo
Gypsum Creek, Gypsum, Colo ... ... ...
Texaa Creek, Cotopaxi, Colo .........
Frying Pan River, Thomasville, Colo. ...

urface Creek, Delta, Colo «...ovoeeo. ..
Eaile River, Wolcott,Colo -...............
R.A.Osborn, Rea, 1dabo ... ...
Twin Lakes, Rathdrum, Idaho......
8pirit Lake, Rathdrum, Idako ........
Anderson millpond, Vollmer, Idaho -.
Henry Lake, Fromont County, ldaho -

ake Palmer, near Butte, Mont.........
Little Blacktail Lake, near Butto, Mont ..
8pring Brook, Redrock, Moot ... ... ....
zoman Fork Creek, L.eadboro, Mont. .
ring Creek millpond. Lewis, Mont
Xtaon-mile Crook, Lotween Lombard wnd Dorsey, M
Littlo Boulder Crock. Boulder, Mont . ..........
Sottonwood Creok, Bozeman, Mont...................
Tributaries of Big Holo River, Browns Station, Mont.
%Visconsin Lake, Iif‘w'm Bridges,Mont........_........

incent Lake, Anuconda, Mont.........

ock Creek, Browns Station, Mont .

08;31;‘}'?‘311;. I’i?wiutoni. Mlgmttgg...ﬁ....t. - .

o Roservoir, Portage, Mont ._...._...........
Qold Croek, Pionoer, Mont. cese.ouweees ooeevmeoonn o o
P4 Rring Run, Sholby, MORY - evnveeeonsconnne e eeene ns

Pl‘inf Creel, Salesville, Mont............... .-
Cliff Lake, Monida, Mont ............... .
M“m!‘d’.\ Lake, Sweetgrass, Mont. .o coooooeeeeeeaenn.

111 Creek, Salem, Oreg. - ... ... ... .o ns

outh Fork Spearfish Creek, Elmore, S.Dak.......
ﬂeaver Creek, Buffalo Gap, 8. Dak..................
Rllvex- Creek, Bturgis, 8. Dak. ... .....oocooooooonn

08ebud and Rock creeks, Rosobnd Agency,S.Dak. ...

DPDlcants in South DaKOtR . <. oo ooon oot omee oo nns

amil Lake, Blossburg, Wash . ... .0 . 7T

ake Croek, Harrington, Wash ... ....0 2200770700 .

=}
S
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Deluils of distribution—Continued.

s

X Fryand ;| Adults
Species and disposition. Eggs. finger- | and
lings. | yearlings.
Rlack-spotted trout—Continued.
Little Spokane River, Spokane, Wasl. .. ... ...ccceeecennns 10, 000
Plugh Creck, Spokane, Wash . _. ... e - , 000
Natches River, North Yakima, Wash ... ... .. b, 000
Yakima River, ‘Clo Einm, Wash .. . 5,000
Touchet River. Dayton. Wash. . e e 5,000
Sequllitchew, Tacoma, Wash ... ... .. __..___.. N 10, 000
American Lake, Tacoma, Wash . ... ... ............._. 10, 000
Gravelly Lake, Tacoma, Wash .......................... . , 000
State Fish Commlsuion Laramie, W 0 PR T M 11 ) I N P
Bear Tooth Lake, Bighorn County. 10,000
Sunlight Creek, Bighorn County, W)o ........................ R 10, 000
007 7. | 85,000 120, 000 : 787,000
Brook trout:
Robert Mathis, Cajon, Cnl... 10,000 | .o ..., foeteecsecans
South Platte River, Florissant, Colo :

Hartsell, Colo . .
Liake Louore, Quray, Colo.......__
Mahon Brook. Buenavista, Colo.
Frying IPan River, Basalt, Colo..
Norrie, Colo .
Thomasville, Colo ... 01711110
Ruedi, Colo. ... ..ol
Spring Creek, Montrose, Colo. ...l Lo
Reservoir, Eastonville, Colo. .
Lake Alicla. Thomasville‘ Colo. o I T ITIIIIIIT I
Dallas River, Rxdg GO0l it caeaaee
Lake Isherwood, Salida, Colo. ... ... . 2200700
South Arkanseas Rwor Ballda, Colo. ... ... . .0l 0
Lako No. 3, Cimarron, 'COLO o oI
Big Cimarron River, Cimm-ron, (970 1 S I
Littlo Cimarron River, Cimarron, Colo. .
Spring Lake, Cimarron, Colo. ... .. ... it iamaaaaao.
Eagle Rwer. Berrys Station [ 07 Ve Y
Wolcott, Colo.......
Chaqauqua Lake, Telluride Colo. ...
Lako San Cristobal, Lake City, Colo -
Lako Fork Gunnison River, Lake City, Colo.
Bear Creek, Morrison, Colo
North I'ork Big Thompson ‘River, Loveland Colo.
Summit Y.ake, Sawpit, Colo...............o. L.
Tennessee Creek, Leadville, Colo..
Gooso Creek, \Vagonwhwl an. Colo.
Mount Sopris Lake, Carbondale, Colo..
Applicants inColorado .................
State Fish Commission, Hartford, Conn.

Kettle Brook, Hartford, Conn......._.. i IO

Norwalk Rlver, South Wllton. Conn..
Shotgun Creek, Spencer, Idaho.._. .
-Blue Lalke, Bluelake, Idaho.... .
Fish Lake, Rathdrum,Idabo....
Thorp Lake, Rathdrum, Idaho. .
Elk Creek. Kendrick, Idaho ... .-
R. A. Osborn, Rea, Idaho....._.
Galoon River, Hatch Mills, Ind ..
St. Jo Pond and Creek, South Bond, Ind
Graveyard Run, Mongo. Ind..___..........
8pring Lake, leos. Ind...............
Applicants in Indiana. ... ..o 010000
Canoe and Bear creeks, Decorah, Iowa ..
Mill Creek, Bellevue, Iowa ___............
frmagill Creek McGregor, Iowa._._.
lage Creek, Lansing, 1oW8 «coeen ono.
(,lear Creek, Lamm;: (OWR .« - onees as
Bacon Creek, Lansing, Iowa......
Bear Creek, Edgewood Town.__...
Maquoketa River, bt)xescvxlle, Towa.
Manchestor, Jown
Spring Branch, Manchester, Jowsn .
pplicants in TOWS . oo oo anenn
La o Walking, Milldale, Ky
Lake Isham, View, Ky ...
Applicant at Nolin, Y oeaeaann
Canaan Lake, Camden,Me._...............
Norton Lake, Cmnden, Me..........
Qtter Pond, Bingham, Me ............
Jewaott Pond Bingham, Me....._....._. ...
Reno Pond, ﬁmgham. Me.......
Clear Pond. Bingham, Me_... ... ... .........
Rowe Pond, Bingham, Me

EEEEE2RES388sS

HOETRIC IO IS 10
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Details of distribution—Continued.

Species and disposition.

Fry and Adults
fingor- and
lings. yearlings.

RBrook trout—Continued.
Pierce Pond. Bingham, Me ... ciiiiiiiiiiiaiinnan.
QGreat and Long ponds, Belgrade. Me
Webb Pond, Ellsworth, Me_......
Patten Pond, Ellsworth, Me.....
Lake Anasagunticook, Canton, Me._...................
‘Wapskalugan and Moosehorn i)rooks. Charlotte, Me .
Varnum Pond, Farmington, Me..................... ..
Clearwater and Worth ponds, Farmington, Me.
St. George Lake, Thorndike, Me .............
Pennamaguan Creek. Calais. Me - .
Meadow Brook, Calais, Me ......
Wilson Lake, Wilton. Me.._.
Parmachene Lake, Bethel, Mo.
Craig Pond, Orland. Me .......
Craig Brook, East Orland, Me__....__....
Water company's reservoir, Belfast, Me
Mooseboad Lake, Greenville, Me ...
Jordan Pond, Bar Harbor, Me. ..
Eagie Lake, Bar Harbor. Me -
Lake Thompson, Oxford, Me..
Branch Pond, Dedham. Ma..
Holland Pond, Alton, Me. .
Green Lake, Otia, Me._...._...
Israel Creek, Walkersville, Md..
Lake and stream, Oakland, Md ...
Pond and spring, Brownsville, Md ..
Turkey Run, Emmitsburg, Md .....
Mountain stream, Swanton, Md ..
Henson Branch, Silverhill, Md. ...
Spring Branch, Texas, Md.....
Apﬁlicants inMaryland ............_
Fuller Brook, North Attleboro, Mass.
North Branch Creek, Springfield, Muss
Mistu Pond, Cottage City, Mass. ......
Pond and streain, Cottage City, Mass _
Lake Quinsigamond, Worcester, Masa. .
State Fish Commission, Worcester, Mas
State Fish Commission. Wilkinsonvii.e
moset Ponds, Fall River, Mass.
Mifl Brook, Medficld, Mass ........
Cold Spring Brook, Lawrence,
Applicant at Cambridge, Mass
Spring Brook, Miltord, Mich
edar Creek, Pentwater, Mich..
Boardman River, Travorse City, d
Silver and (Gtold crecks, East Tawa<, M
Witch Lake. Marquette County, Mich ..
Red Run, Dorr, Mich. _......_ "0 .
Burch Creek, Greenvillo, Mich ...
Silver Creek, West Harrisonville, Micl ..
ubbard Lake, West Harrisonville, Mich. .
Vaughn Croek, Ewery Junction, Mich ...
Cedar Creck, West Greenbush, Mich ....._.
orton Creek, Wixom, Mich...... .......
alfway Creek, New Richmond, Mich .
ranch of Paint Creck, Oxford. Mich. .. ..
%})ﬂng Brook, Eau Claire, Mich...... ... 0"
cEwan Creek, Clare, Mich ..................
8ilver Creek, Clare, Mich. ... .10 /711101700
cKinley Creek, Clare, Mich_.........._........ ...
Chippewn lakes and streams, Lako Station, Mich. .
Grand River, Hanover, Mich. ..........oocoooononn
Nottawasippi Creek, Union City. Mich.........
Coldwater Creek, Freeport, Mich...._........
oardman River, South Boardman, Mich.._.
Kalkaska, Mich_ ... _.......
Boyne River, Elmira, Mich ...............o....
%&ttle Manistee River, Canfields, Mich .........
ashington River, Washington Harbor, Mich.......
Sturgeon River. Trowbridge, Mich................. ...
%ook Valley Croek, Kellogg, Minn............
rout Brooks, Northfleld Minn. ... .. ... .r
Beaver River, Beaverbay, Minn. . ..
B&Ptism River, Beaverbay, Minn.........
8hingobe Creel, Walker, &inu ............
Stuart River, Waldo, MINN - .- «ovemr oo ooonn o
Poplar River, Lutsen, Minn. ~......... 1. 70000
ench River, Duluth, Minn__..... .0 77"
Sucker River, Duluth, Minn.. .11 1110
lscher Creek, Duluth, Minn ... .. .
T Gulch Creek, Bozeman, Mont .. .. ...... ...
ver Creek, Fort Assiniboine, Mont. .. .. .
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Details cf distribution—Continued.

Species and disposition. i Eggs. finger- and

2rook trout—Continued.
. I, Comee, Missoula, Mont....................
‘Walnut Creek, Nebraska City, Nebr.
State Fish Commission, Laconia, N. B.
%&ring Brooks, Concord, N.H..... ...
ild Meadow Brooks, Grafton, N. H..
Mc?ueston Brook, Nashua, N, H..._.
‘Whitten Pond West Ossipee, N, H..
A. M. Bigelow, Branchville, N J_. . .
Paulins Kill River, Washingtonville, N
J. Minion, Las Vegas, N. Mex ..._.....
Harrison Brook, Oneonta, N. Y ..
Oneonta Creek, Oneonta, N. Y
Charlotte Creck, Oneonta, N.
Harrison Brook, Oneonta, N. Y
Keyes Brook, Oneonta, N.Y__ ...
Otego Creek, Oneonta, N. Y.._.

1,760 )

Elk Creek, Worcestor, N. Y...... s 80
Owego Creek, OWego, N. Yo ... ... uieiiiimeaaan cceans | emeacemanaae| oo aancans 800
Nigger Hollow Swamp, Sherburne, N. Y. ... .. ... oo faeeeooiiii|iiae ... 750

Tiquin, Limon. and Howard brooks, Sherburne, N. Y.
Montfredy Brook, Syracuse, N. Y. ... ___........_..
Trout Croek, Schenectady, N. Y_......
Yan Epps Brook, Schenectady, N. Y ... ...
Cedarvalo and Judd brooks, Syracuse, N. Y.
Lishas Kill Brook, Niskayuna, N. Y........_......
Tioughnioga River, De Ruyter, N. Y_.___... ...
uaker Brook, Putterson, N. Y. _..._....... ...
tsdawa Creek,i Otego, N. Y. ... ...
Moyer Brook, ¥ranktort, N. Y. _..___....._..
Richmondville Creek, Richmondville, N.Y..
Schenovus Creek, East Worcester, N. Y. ..._...
Canisteo River, Hornellsville, N.Y _......._.....__.
Edwards and Burchard brooirs, Waterville, N. Y.
Tributaries of Stony Brook, St. Regis Fally, N. Y .
State Fish Commission, Watertown, N. Y . __.....
8pring Brook, Littleton, N.C ............._.
Applicant at Morrisville, N.C _._....... .
SPriug Lake, Sheldon, N.Dak..........._....
Silvor Lake, Bellefontaine,Ohio........... _.
Spring Lake, Bellefontaine, Ohio .....
ApplicantsinOhio .. ........_.........
Applicant at Junction City,Oreg.....c............
Tobyhanna Creek, Tobyhanng Mills,Pa......... .. ...
Butternut Creek, Honesdale,Pa . ........._.._.........
Swamp Brook, Honesdale,Pa ..... -._._...._...... ...
Middle Crevk, Honeadale,Pa..... ............... ...

Lackawaxen River,Honesdale,Pa. .................. ........|........... 600
Goodrich Brook, Honesdale, Pa . ................. ... ... |....__..... 300
Paddy Rubn, Renovo,Pa ..o .ooouoei e e e o R 300
_Drury Run,Renovo,Pa ...... ... .o | 300
Pond and streawm, Berwindale, Pa...........o...ooooi o eaiie e, 200
Sandy Run, Edgehill, Pa.... .. .. ... .. oL 300
Mill race and pond, Bedford, Pa R F 500
Clover Creek, Altoons, Pa. ... ..cooooi i it eaaaaes 300
Valley Creek, Valley Forge, Pa. Y B, 600
Bear Run,Bear Run, Pa. _............ ... ... ... - 600
Al]oghen{River and tributarjes, Coudersport, Pa _......... 1,000
Crescent Lake, Cocono Summit, Pa..... . ...o ... ... ... .. . 300
Painter Creek, Moosic, Pa.... ... ... .. ... . ............. 300
Laurel Run, Cresson, Pa. ... .o oo iiiee caaaamannanns J00
Lick Run, McElbattan, Pa. .. .. ... i, 1K)
Rock Run, McElhattan, Pa..... . ... ... ..., 200
Spring Run, McElhattan, Pa..... . . S00
Rhodes Branch, New Freedom, Pa ...._... ecepamenan 300
Solomon and Adamns crceks, Johnstown, P . 300
Spring Creek, Bellefoute, P . .......ocoiuieoiin e . 2N
agoerman Run, Willinmspory, Pa ... ... ... .. ......._. 600
Mountain Stream, Wetham. Pa._. ! 500
Rattlesnake Run, Wotham, Pu.. . 1,10
Plumb Run, Lockhaven, Pa ... 300

Beoch Creek, Snowshoo, Pa OO DOSURRRN M R 200

Coonk Creck, Troy, Pa . ... ... o e N
Ballard Creek, Troy, Pn ... .. e oo e e - 31
Morgan Creek, Troy, Pa......... 300
Slannera Creek, Susquehanna, Pa . 12,5000 0 ...
Starruca Creek, Susguehanna, Pa . 15,000 | ...,
Applicants in Pennsylvania . _.... e 1,100
Bartlett Brook, Providence, R. I W
Applicant at Providence, R. I ... .. ](]) g);: e

gueons River and tributarics, l(i'név;q-b;).yi‘ IR .
ittle Spearfish Creok, Deadwood, 8. Duk ..o oo, ol H000
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Details of distribution—Continued.

: Fry and Adults

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

Brook trout—Continued.
South l*ork Spearfisb Creek, Englewood, 8. Dak ......._....
Whitewood Creek, Englewood, 8. Dak ..
Rapid Creeck, Rapid City, S. Dak
Spring Lake. Fairfax. 8. Dak_......
Cascade Itiver, Cascade, 8. Dak
Pond and stream, St*)em'ﬂsh. 3. Dak
Crow Creek, Spearfish, & Dak ... ..
Horso Creok, Sheridan, 8. Dak .....
Beaver Creck, Buffalo Gap, 8. Dak ... et
Falsebottom Creek, Minnesela, 8. Dak .
Resebud and Rock creels, Rosebud Agency,S. Dak.. ...
Lake Creck.Pine Ridge Agency,S.Dak. .. oo oovveeaaa..
Wolt Creek, Pino Ridge Agency,S. Dak.................. ..
Anerican Horso Qroek, Pino P.uige Agoncy,S.Dak . ....o....
Box Jlder Creek, Nemo,S.Dak......... ... .. ...l
Applicants in South Dakota. ...
8tone Creek, Murireesboro,Tenn ...........cc.oooooeooi ...
Spriug Lake, Murfreesboro, Tenn..... ... _........
Plne and Falling Wator crecks, ‘Watertown, Tenn
Fall Creek, Hohenwall, Tenn ...........cccceomuuen-
Buffulo River, Linden, Tenn . ... ....
Big Stony Creck, Elizabethton, Tenn .
Martin Creek, Unicol County, Tent .
Mill Creok, Unicoi County, Tenn ...
Granny Lewis Creek, Unicoi County, Tenn. .. ooovooenmoood oo 20000
Crow Branch Fishery, Tenn. ...
Rock Creek, Rock Creek, Tenn ..
Ponds and springs, Erwin, Tenn.
Applicants in Tennesseo. ........
newoond I.ake, Clarksville, Tenn.
State Fish Commission, Murray,
rson Saunders, Salt Lake City, U
Caspian Lake, Greensboro, Vt.
Little Leach Pond, Averill, Vt,
Henderson Brook, Salisbury, Vt.
Vermont State Fish Commission
. J. Robinson, North Underhill, Vt..
8. L. Griffith, Danby, Vt .. ......o...oo ... .20 100,000 -0l
Sprinﬁ Brook, White River e
Frog Pond, Waterford, Vt.........
Mill Brook, Newport, V¢ . .
Masort Pond, Randolph, Vt
atch Brook and pond, Rand
ﬁyer and Peth brooks, Raundolph,
olly Brook, West Danville. Vt._._._.
Caledonia Trout Ponds, St. Johnsbury
astings Brook, St. Johnsbury, Vt....
assumpsic River, St. Jolnsbury,Vt..
Tributaries of Sloiper River, 8t. Johnsbury, Vt
arr, Scales, and Rousing brooks, East Concord, Vt .
OWitt Brook, Bristol, Vb .o oo coeeeceeeemeneeeeenns
Lake Mitchell, Weust Norwich, V...
uinby Mill Pond, Sharon, Vt...... -
0@ Brook, Walden, Vt............... - .
%&ring Branch, Brownington, Vt ... .. ...c....olo.o.
ater Andrick Brook, Passumpsic, Vt ... ..........._.
8 Danville, Vt...ooooaenn. IS I
Staunton Brook, North Danvillg, Vo...222 212210 I I I
Taven Brook, North Danville, Vt.......ooo. ...
whke Factory Brook, East Barnett, Vt ...... 100100 .
L aterford Brook, Passumpsic, Vb e... -oome noen--
BGWIS Creek, Vergonnes, Vto .. ... ooooeoooeoans
pranch Brook, South Wellingford, V. 2., ...... ...
co Pond, Rutland, V

5D ot b et
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vens Brook, Barnott, V¢t ....
Ealdwin Pond, Starksboro, Vt .
plicants in Vex'mont e eeiees
& ountain stream, Linden, Va..
arb Creek, Winchester, Va
DPDlicrmts in Virginia._..... ..
Lalll(mond Lake, Camden, Wash ... .. .
Litt? Wildwood, Now Whatcom, Wash..
8 Bpokane River, Spokane, Wash . ..
tanum River, North Yakima, Wash ooooo o oo eeoe oo
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Details of distribution—Continued.

Species and disposition.

Eggs.

Fry and Adults
finger- and
lings. yearlings.

Brook trout—Continued.

Touchet River, Dayton, Wash _..... ... ... ... ..........
Cbambers Creek, Tacoma, Wash
Lake Steilacoon, Tacoma, Wash .. e
F. A. Degler, Cheat Brid 0, W, VR oo oo e e eaes
Salt Lick Creek, Terra A ta, W. Ve .. iiiieoiiiii .
Big and Mendow Runs, Huttonsville, W. Va. .......2 100100
Spring Lake, Martinsburg, W. Va... .. .. ... .coooo.
Applicants in Wost Virginia ..o ool
Trout Brook, Woodruff, Wis_......
Lake Nebagemam, Lake N ebagemain Wis ......
Black River, Foxboro, Wis.
State Fish Commission, Sheridan. Wy e
Laramie, W .

Brooks and lakes, Bighorn Countg A yo ..
Bear Tooth Lake, Bighorn Count 3' Wyo . R
H. M. Phipps, Inverness, Scotland ................_ reeeevmnnan

Total. . e

Lake trout:
State Fish Commission, Windsor Locks,Conn._.. ......__....
uouninnué Lake, New Haven, Conn ........
State Fish Commission, Enﬂeld. Me..
Donnell Pond, Franklin Me..........
Long Pond, Great Pond, Me_.....
Morrison Lake, Green Lake‘ Me..
Rocky Pond, Otis, M
Green Lake, Otis, M
Holbrook Pond. Holden, Me
Little Fitz Pond, Holden, M
Phillips Lake, Dedhum Me.
Tunk Pond, Sullivan, Me...
Schoodic Lake Schoodic, Me.
Belgrade Lake. Belgrade, Me.....
Meossalouskee Lake, Belgrade, Me
Watuppa Lake, Fall River, Mass
Lake Huron, Aﬁpena. Mich .....
East Tawas, Mich
Cheboygan, Mich ..
Lake Huron, off Scarecrow Island. Mic
North Point, Mich......
Middle 1sland, Mich .
Thunder Ba Islnnd Mlch .....
Lake Michigan, Charlevoix, Mich......
Mnnisthue. Mich .
Lake Superior, Bay Mills, Mich . ......_..........
Ontonagon, Mi(,h._. [
Long Point Mich .. o..ooomoa .
Firesteel River, Mich. .0 17110700
Fourteen-mile Point, Mich_ ... ... 000000
‘Washington Harbor, Mich ... 1711
Keystone, Mich .
Little Montreal River, Mu.h.“ e
Rock Harbor, Mic
Fish Island, Mich..
Tobins Harbor, Mich - e et e

Todds Harbor. Mich ........._..... ..o ... .

Hamlin Lake, Ludin{i&on, Miebi.. ..o oo
Straits of Mackinac, Mackinaw City, Mich. .....
‘Walnut Lake, North Farmington, Mich.. .. ..................
State Fish Commission, Reed City, Mich._........c........
Sault Ste. Marie, Mich_......_.......
Portage Lake, Ypsilanti, Mich ......oooiviiinnniinnian-ms
Union Lake, Commerce, Mich. ......comrveeiiioeniiiiiaen
Pine Lake, Charlevoix, Mich _.___. .. .. .ol
Round Leke, Hanover, Mich ... ... .0l 0000
Beaver Lake, Alpena, Mich..__....
Turtle Lake, A]i)ena County. Mich oot
Eagle Lake, Willmuar, Minn_ ... .. ooooeoiiie i eiaiaannns
Bear Lake, Akel( Minn e ettt emeeace e
Lecch Lake, Walker, Miun ..
Lake Superior, Duluth, Minn . .__..
Grand Por tngo. Minu. .ot e e
Hovland, Minn...... ..o i,
Beaver Bav Minn.
Lutsen, Minn . ....
Lake Winnisquam. Laconia, N. H. .
Granite Lake, Hudson Center, N. H ..
Lake Winnepesaukee. Weirs, N. I{ .

New Ifound Lake, Bristol, NN H . ... ......oooeoeeeenam ...

125, 000
125,000
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Details of distribution—Continued.

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

Lake trout—Continued.

Lake Asguam, Ashland, N. H...

Babosic Pond, Amherst, N. H

Dublin Lake, Dublin, N. H ..... e ces
Lake Masabesic, Hillsboro and Rockingham counties,
Adirondack League Club, Fuiton Chain, N. X .......
State Fish Commission, Caledonia, N. Y. .......
. Coldspring Harbor, N. Y .

St. Lawrence River, Cape Vincent, N. Y ... i feecaaiiioa
Lake Ontario, off Grenadier Island, N. Y. __ .-
Tibbetts Point Lighthouse, N.

Lower Tumbling Run Lake, Pottsville, Pa .. c.c.cocoeocnniecfaacmcennann
State Fish Commission, Murray, Utah..
State Fish Commission, Roxbury, Vt

Lake Dunmore, S8alisbury, Vit ... .ocemne i iieienacca]aececannas 50, 000
Willoughby Luake, Westmore, Vt 20, 000
Harvey Pond, Barnett, Vt.... .. 15, 000
Great Averill Pond, Averill, Vt 10, 000
Stone Pond, Barton, Vt _..._... 10, 000
Newman Lake, Hauser, Wash 14, 955
Loon Lake, Loonlake, Wash. .. 26, 030
Lake Washington, Seattle, Wash ... 21,0856
Lake Whatcom, New ‘Whatcom, Was 17,822
Applicant at Wenatchee, Wash 5, 000
Lako Superior, Bayfleld, Wis. . 280, 000

Sand Island, Wis .. 700, 000

Madeline Island, W' 280, 000

Bark Point, Wis. 560, 000
Lake Xebageroain, Lake Nubage , 400, 000
Crooked Lake, Woodruff, Wis.. ... ... .. .coooi i coiiieiindieinnnaannnn 30,000
State Fish Commission, Laramie, Wyo

heridan,
Lake Supqrior. Port Arthur, Ontario, Canada

Scotch sea trout;

Heart Pond, Orland, Mo .........

Toddy Pond, Orland, Me .......

Patten Pond, Orland, Me .........

Ellsworth,Me . ...._.................
Loxig Pond, Bar Harbor.Me,.._........_......
G. H, Richards, Wenaumet, Mass .............
Big 8andy Pond, Marshfleld, Mass ..-.........coveueeeenn....

Golden trout:
Harriman Pond, Dedham, Me

Hybrid trout.

Applicant at Cambridge, Mass ..

Caspian Lake, Greensboro, Vt

Grayling:

South Platte River, Florissant, Colo
Platte Rivor, Webster, Colo.......

Frying Pan River, Ruedi, Colo

Eagle Rivor, Berry Station, Colo.... ......_. .
FRast IFork of Bi%Wood River, Hailey, Idaho.......c........

funchester, Towa ... . ..o ooooiiiei.
aquokoeta River, Forestville, Towa _ ... ... oo cen. .

%{u‘ing Branch,
Village Creek, Lansing, lowa.__.

State Fish Commission, Paris, Mich
Spring Brook, Westbranch, Mich ... .
Pere Marquette River, Baldwin, Mich ... ... . ... .0 000 .
Buldwin Creek, Baldwin, Mich..
Buptism River, Lake County, Minn

ester Rivor. Duluth, Minn . ........_.

ributaries of Big ole River, Brown Sta

Elk Creek, Redrock Luke, Mont

ridger Creek, Buzeman, Mont .

MCKn}:.and Pearson Creeks, Pendletan, Oreg
Fish Commission, Murray, Utah

State
Cas?inn Lake, Groeenshoro, Vt ..
Brule River, Winneboujou, Wis

Elk Lake. Redrock Lake, Mont ...
Picnic Creck, Redrock Lake, Mont

«

tion, Mont........|.

5
1,628,100 .. ... ..
160,000 i,

.............................. e 10,000 [1IIIIII0
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Details of distribution—Continued.

. Fry and Adults
Species and disposition. | Eggs. finger- and
lings. yearling.
Grayling—Continued. !
State Fish Commission, Sheridan, Wyo ... : 50, 000
Laramie, Wyo .. . 50,000
TOtal. ot it i et i ceac i caeena - 372, 00
White-fish:
Henry A. Mowor, Worcester, Mass 300,000 |...........
Lake Erie, Monroe, Mich ....__..__. 8, 840, 00
Lake Huron, near North Point, Mich.. 11, 000, 000
Scarecrow Island, M 9, 700, 000
Presque Isie, Mich. . 7,000, 0
Sturgeon I’oint, Mic 3, 500, 000
off Forester, Mich ... ..._.. 3, 000, 000
Detour (north shore), M . 16,000,000
Lake Michigan, Charlevoix, Mich_... .. 16, 000, 000
Frankfort, Mich 16,000, 000 {.
8t. James, Mich . .. 4,000,000 |.
Lake Superior, off Szult Ste. Marie (cast ot 8,500,000 .
Ontonagon, Mich ............... .. 2,800,000 |.
X Graco Harbor, Islo Royale, Mich | 2,200,000 |.
Detroit River, off Belle Isle, Detrolt, Mich......_... .1 58,000,000 |.
Lake 8St. Clair, off Belloe Isle, Detroit, Mich.. .1 8,000,000
Thunder Bay, off North Point, Mich..__..._. | 2, 300, 000
8t. Marys River, off Sault Ste. Marie, Mich. .. 8,500,000
Whitefish Bay, off Tequamenon Island, Mich. .-| 5,000,000
Lake Suporior, off Sousic Island. Minu ... ...l 400, 000
State Fish Commission, Plymouth, N. H... 500,000 \_........... .
St. Lawrence River, Cape Vincent, N.Y ... .o loiooo... 22,000, 000
State Fish Commission, Caledonia. N. Y .. 10,000,000 {............
Lake Ontario, off Grenadier Igland, N. Y. .. . . . .l U 00 5, 000, 000
Lake Erie, Peach Point Reof, off Put-in Bay, Ohio.. .. 6,58),000
Buckeyeo Island IReef, off Put-in Bay. Ohio... . 3,600,000
West, Sister Island Reof, off Put-in Bay, Ohio. | 5,250,000
Rattlesnako Islangd Reef, off Put-in Bay, Ohio... 8, 360, 000
North Bass Island Reof, off Put-in Bay, Ohio... 23, (00, 000
Middle Bass Island Reef, off Put-in Bay,Ohio....}.._. .. -1 10,100,000
Niagara Reef, off Put-in Baly, Ohio. ... |ooiies .| 5,600,000
Starve Island Reef, off Put-in Bay,Ohio ....._._.|...... 5, GO0, 000
Ballast 1sland Reef, off Put-in Bay, Ohio .. 4,800,000 1.
Moore Point Reef, off Put-in Bay, Ohio.. .| 4,320,000
Sugar Island Reef, off Put-in Bay, Ohio. ol 2,000,000
. Green lsland Reef, off Put-in Bay, Ohio. 3,250,000
Kel]{ Island Reef, Erie County, Ohio . 2,560,000 |.
Put-In Bay, cast side, Obio ...--...... 4,130, 000
Port Clinton, Ohio.......... 5, 600, 000
Toledo, Ohio ... oo i eeeee e 6,300, 000
State Fish Commission, Erie, Pa ._.. ... 5,832,000 §...... .
Silver Creek Lake, Pottsville, Pa .. ... oo iiiiiiaiomaans Joeoeaaon. 256, 000
Lake Champlain, Alburg, Vit . ... ..o 400, 000
Lake Washington, Scattle, Wash _._._. 160, 000
Lake Superior, Port Wing, Wis. . ......... o oiiiiiiiamer]annanen 4,200, 000
Bark Buy, Wis._.._.... 4, 200, 000
Sand Bay. Wis .. ... ciiiiiin i i e 4,200,000 |.
Port Arthur, Ontario,Canada .. ..cceeeeaoees| cooi ool 2,000, 000
Total......._... O N 18, 632,000 321,208,000 |- ...........
Pike perch:
Lake Maxinkuckec, Culver. Ind ......oo.oooceeiiaucannnnn. 800,000 |...... _....
Bluo River, Rome City. Ind __............... 500,000 |_......_ ...
Mississinewa Lake, Ridgeville,Ind......... 500, 000
State Fish Commission, Boston, Mass ... 1,000, 000
Deotroit, Mich .........coo..o.o..o....] 25,000,000 |.-.... ..-...
Merrimac_River, Concord, N. H. ..._........ 1,000,000
Raquette River, Potsdam, N. Y. ... ......... 900, 000
8t. Lawrence River, Cape Vincent, N. Y. ... 19, 500, 000
Thompson & Warner's Lako, Altamont, N. Y. .. 900, 000
Spring Luke, Cleveland, Ohio......... ... .. 1,000,000 |
Grand River, Eagloville, Ohio ................... 1,000,000 |.
Western Reservoir, Midland City. Ohio...._.. 1,000,000
Baker l.ake, Mechanicsburg, Oh¥o ........... 500, 000
Tuscarawas River, Zoar, OBio oon Tl 1,000, 000
Lake Erie, Peach Point Reef, off Put-in Bay, Ohio ....... 6, 600, 000
Rattlesnuke Island Reef, off Put-in Bay, Ohio 5,700, 000
Ballast Island Reef, off PPut-in-Bay, Oblo. ..... .. 5,200, 000
North Bass Island Reof, off Pat-in Bay, Ohio. 3,000, 000
Susquehanna River, Susquehanna. Pa.. ......... .. ... 2,000,000
State IMish Commission, St. Johnsbury, Vet . ... ... .. ... 2,600,000 |..
b o2 2 64, 700, 000




REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Detuils of distribution—Continued.

113

Adults || Adults
Spocies and disposition. ! and i Species and disposition. and
! yearlings. |: yearlings.
1
{ﬁ l ! Rlack bass—Continued.
id isisisip?i Rigilr, B%llopyue. Ioﬁn 4,000 Wuixl-lm gpr{ngs Brunch. Bulloch- | a
ake Irvine, Church Ferry, N. ; ville, Ga
[0 Y S, 10 ‘ Applicnnts in Georgia ........... 3,330
We!r%m%le}x{- Lake, Church Fer- | 14 gfﬂotliak%illﬁléa'L k-mC ......... 100
T DBK et ectric ake, Cartors-
o (g 139 v - 100
TOAL «oooeeeeeeemeeeeee oo ! 4,024 | Millpond, Paris, 11’ 150
o [ Horseshoe Lake, Carbondale, 111 . 100
Pike: : Bang Lako, Wauconda, Il _...... 200
PMissigsippi River, Bellevue, Iowui 5,000 | kittﬁ Cretgli nlf?irshie;ll. nm........ 5(3
ickere ; pplicants in Illino:
Devils Lake, Devils Lako, N. Dak | 185 ! L(iatgnerwood Creek, 0
=== - hi]
Yellow perch; | Upper Sault Creek, " Bedford, Ind 5650
Mississippi River, Bollevue Iowa 8,000 || Guthrie Creek, Bodford Ind.. 200
[;( .
Devils Lake, Devlis Lnke.N Dak 100 Indian Creek, Bedford, Ind...... 400
Lnko Irvine, Church Ferry, N. I 2 [ BVIH ux‘x)m. 1u<li T 51',83
.............................. 35 wensburg, Ind ..
Weirc’i\mgle‘x{- Lake, Church Fer-! 5 I White River, Bedtflogd II dd. ...... 213658
ry, N.Dak. ... maee s ! 35 Castloton, Ind...... L
|-— Noblesville, Ind 200
Total ... el 8,170 || Spring Lake, Evansville, Ind. 1650
g At e Cook Park Lake, Evansv illo, Ind. 150
Black bass: | Sult Creek, Heltonville, Ind.. ... 250
Cahaba River, Birmingham, Ala ! 400 Patokn Riv er, Huntingburg, ind. 200
SavagcA 1& Willetts Lake, Anuniy- | 200 & StIon(f Qunrry Lake, Kokomo, 250
Mz?urty .i\.l'li]'x;é-n-t-i'"liji:i)'c;l-\;i-l.l.e..' 150 l {lvacgoolx‘:l fgreekwpﬁ?ogn, Il;g; -d é(%l
abas ver, Williamsport, In F
Barrex};}oxztl Fiint River, New- 200 | Ti pecunoe River, Monticello, 0
market. a.. . D § £ Y o SR PR Y B
gm;lds(}n knkDe lelliontoAv;'n Ala % Bx]'golé;'llle anii %(otamom Canal, 200
iving Lake, Dunham, Ala_...... 2 etamora, Ind..................
Alubn&;nn River, Mnntgomery i Fish Trap Lake, Laporte, Ind .. 250
G l I‘ith St %38 Suf;nr and Young crooks, Frank- N
u co sh Lake, Eufaula,Ala...] 8001 o, Ind....ooo miimaea ..
é&pg]ica}nti in Alubmnﬁ ; - 2,15% i IV;annsh EOEd g]}incex}goa‘rhad i&%
’ , Princeton
Sg; Egannhgko?%slggeo ‘;le 3 AN 75 ( pf&'&? nl‘:e.ePlymguth lnr:i ..... 250
Indian School Lake, Phosnix, Spring Lake, nghtstown Ind.. 25
P28 3 U 200 Lake Maxinkuckee, Culver, Ind. 5,198
%iv?oa}iC]x;oe)é Fl&gst:ﬁk Ariz. 1((% VVlutgrworka Lake, Bloommgton, 150
pring Lake, Benton, Ar b
Grf.yson Milipoud{ Bnrhmg Ark. 150 Kale Lako, South Bend Ind. .o " ?00
Bolhond xoservoln Ashdown. oy || ARGUcantsn indivne - “ 100
lBJig Lnk%le Iﬂ“k)f Ali:rl}{( e 200 bi{npsim Spriug Brauch, Ponto- 200
Ppper ackfls ake, Iarle, oC. ¢
p ............................. 200 pﬁcants in indian Territor) 400
Pplicants in Arkansas .......... 750 nquoketn River, Mnnchestox‘
Spring Lake, Kiowa, Colo . w|f - Iowa....... 1,800
Resorvoir‘ Pueblo,Colo.......... 200 Porestvillo.
Lake Minnequan, Pueblo, Colo 201 0 - lowB..---e. 606
anerritck Iﬂall(‘e, IIJ)ittlotonéColo % M(Imticello\ 300
arston Lake, Denver, Colo ... .. OWR - - oooo.
Lake Wauconda. Perry Park, Lake Edgewood. Corning, Iowa.. 450
(071 TR - 100 Plum Creek, Earlville, oWt ... 300
Applicants in Colorad 140 North River, Winterset, lows. .. 500
{tiié)?radlillpogd Seymoxér Conn. % | g(&ddlecRivi:rDWh;%grlsot JTowa.. %
tle River, Seymour, Conn . 350 || ver Croe, oW owa.
LakeWononscogomus Lakeville, 500 | V(Iax-non Spring Millpond (,rosco 000
Conn . . 2 D,
l[])plicants inConnectient........ 200 Turkey River, West Unjon, Jowa._ 300
ﬁas;\penkoxg}gD%luware Canal, 300 Fx;%’zhee c{mdd ILeﬁnwcll lakes, 200
elaware City,Del ... ..._..... oatland, Jowa ... ........
Stnte Fssh Comnﬂssion Wilming- 500 Shell Rock River. Northwood, 500
Mﬂlpond Rome, Ga ... Z'..' .' o 100 Lake S Okobogi, Spirit Like, Towa. 10,000
Ruby Lake, Fort Valloy, Ga ... 100 Cedar River, eé,ar ands. Iowa. 5,250
ahoola Creek, Gainesvhle, Ga.. 100 Clear Lake, Clearlake, Iowa...... 300
Lake Juliette, Cedartown, Ga... 100 m%)plicant inJowa . ... 1,740
urkey Creek, Carro]lton. Ga .. 200 iasi gi River, Bellevuo, fowa 6,000
S U B T i
......... eo ans.
Gmborley Mmpond Lumpkin, % s;;: 1n§(0reok Lake, Smith Cen- 0
) or, Kans . ......_.o.ooiiiaaiiin ;
Clﬂmdale Laie, Washington, Ga. 100 ( Baldevin Creock, Manhattan, Kans. 140
izlcfbl?{’ee}zx Mﬁcon 0’3 . % | SQVenmﬂe Creek, Manhattan, 0
all Lakes, Macon,Ga ........| 500, Kans. ... .. ...
State Fish Commission, La- [ Eureka Lake, Manhattan, Kans. . 140
Brange, Gl .....eoceeveioanannnnn 500 ||  Wildcat Creck, Manhattan, Kans. 210

F, C.1000-8
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Species and disposition.

Black bass—Continued.

Deep Creek, Manhattan, Kans. ..
McDowell Creek, Manhattan,
Kans_ ._................ ...
Willow Lake, Bauxter Springs,
Kuns. ..o ool
Hazeldell Lake, Garnett. Kaus. ..
Crooked Creek, Fowler. Kans. ...
Hinchy Creek, Ellsworth, Kans. .
Little Arkansas River, Wichita,
Kans. ... ..ol
C.. R. 1. and P. R. R. reservoir,
Herrington, Kans_....._......_.
Spring Creek, Atchison, Kans. ..
Forest Lake, Bonner Springs,
Kans............
Applicants in Kansas. ....._...__.
Spring Lake, Peewee Valley. Ky.
Fennessy Luke, Culberson, Ky...
Spring Lake, Anchorage, Ky ...
Cemetery Lake, Milldale. Ky .. ..
Cadle Lake, Somerset. Ky._.._._.
Elkhorn Creek, Frankfort, Ky...
Stoner Creek, Winchester, Ky...
Howard Lower Creek, Winches-
ter, K
Wt%ter company’slake, Winches-
Spring Lakes, Winchester, K* ..
lake,

ark County Poorhouse
Winchester, Ky......._.
Spring Lake, YLebanon. Ky.......
Lake Ellerslie, Lexington, Ky ..
Spring Lake, Nicholasville, Ky..
Byars Lake, Guthrie, Ky.........
Spring Lake, Paducah, Ky.......
Cemetery Liake, Newport, Ky ...
Crystal Lako, Ryland, Ky........
Avplicantsin Kentucky ... .
Sandy Creek, Clinton, La .
Bayou Macon, Wisner, La........
8St. George Lake, Schriver, La _,..
Black River, Now Orleans, La....
C prossBrnl(o Lake, Bastrop, La.
Cgaplin Lake, Natchitoches, La .
Lake Julia, Bermuda, La.........
Applicants in Louisiana.._._.....
Little Youghiogheny River, Ouk-
land, Md. ... ... ...
Chovy Chase Lake, Montgomery
County, Md .___................
Potomac hiver, Woodmont, Md..
Applicants in Maryland.__._..__.
Horn Pond, Woburn, Mass. ......
Connecticut River,Holyoke, Mass
Cannon Lake, Sharon, Mass .. ...
Mabnessett Pond, West Chelins-
ford, Mass __...._..
Triangle Pond, Sandwich, Mass. .
Segreganset River, Segreganset,
Mass
Applicants in Massachusetts. ...
Deovils Lake, Devils Lake, Mich..
Loon Lake, Wixom, Mich
Pleasant Lake, Leslie, Mich...._.
Baldwin and Burgess Lakes,
Greenville, Mich.............._.
Lake Como, Greenville, Mich....
Turk Lake, Greenville, Mich ....
Fish Lake, Greenville, Mich . ...
W;;i)iog beck Lake, Greenville,
c!

d g Lakes, Green-
ville, Mich. . oo ioceeanaaai o ..
Lake ﬁnwbeoso, Hillsdale, Mich
Boar Lake, Clarion, Mich ..
Lake Huron, Alpena, Mich
Long Lake, Alpena, Mich..._....
Fox Lakeand Lake Harbor, Mus-
on,
Big Platt Lake, Benzonia, Mich..
Cli(f})(ilygun River, Cheboygan,
T DO,

Adults | Adults
and Specics and disposition. and
yearlings. yearlings.
Black bass—(ontinued.
140 Hamlin Lake, Ludington, Mich.. 135
Little Big Stone Lake Evart,
210 Mich. . i iiiirccanan 135
Clark Lake, Clark Lake, Mich ... 125
100 Round Lake, Hanover, Mich..__. 125
140 Murray Lake, Ypsilanti, Mich. . 85
100 Rawson Lake, Schoolcraft, Mich. 300
140 || Pine River, Alma, Mich ... . ... 200
Black Lake, Onaway, Mich ...... 125
200 Stony Lake, Oxford, Mich.. ._.._. 85
Pentwater Lake, Pentwater,
140 Mich. _o.ooi.iicciaai L 135
140 Big Lake, Gaylord, Mich......... 135
Caribou Lake, Duluth, Minn .._. 1,000
200 Conocia Lake, Duluth, Minn..._.. 1,000
4,845 || Sevenmile Lake, Fulda, Minn .. 1,000
200 Big Lake, Barnum, Mjnn._....... 1,000
100 Sexton Lake, Hazlehurst, Miss .. 100
200 Idlewild Lake, Huzlehurst, Miss. 100
100 Lake Ann, Hazlehurst, Miss..... 100
200 Lake Leroy, Hazlehurst, Miss. .. 100
100 Chatauqua Liake, Crystal Springs,
100 MiSS L. ieeiiiiee i ceeaaan 250
| Trinity Creek, Osyka, Miss...... 250
100 Spring Creek, Waterford. Miss.. 200
Spring Lake, Canton, Miss ....... 250
300 orest Home Lake, Fayette, Miss 100
000 Millpond, 8ilver,Miss......... ... 200
Cade Leke, Jackson, Miss .. 150
10 || Epring Lake, Jackson, Miss 200
100 '  Factory Pond, Meridian, Miss ... 250
300 |;  Park Lake, Tupelo, Miss _........ 100
100 Horseshoe Lake, Macon, Miss. ... 400
200 Rose Lake, Oxford, Miss ... 250
200 AFp]icauts in Mississﬁ)pi. 5,746
100 Big River, Irondale, Mo.......... 200
1% Springwater Lake, Independ-
4,900 ence, Mo .........i.oieia il 140
600 Dickinson Lake, Independence,
100 b 140
200 CrisiLake. Independence, Mo. .. 100
200 Chick Lake, Excelsior Springs,
200 ) R 140
, 200 Cutoff Lake, Brunswick, Mo ..... 280
200 Park Lake, Clinton, Mo ... .. 140
950 Park Lake, Noel, Mo ... 100
Hampton Spring Lake, Seneca,
BO0 || T MOna e s n o 100
Hickory Creok, Neosho, Mo 1,686
100 Applicants in Missouri........... 1,050
500 Oberfelder Lake, Lodgecpolo,
425 DO L2103 N 5
300 Spring Lake, Humphreys, Nelr. 550
300 an Sickle Lake, McCook, Nebr 100
300 Applicants in Nebraska. ....... 1,150
Dark Pond, Harrisville, N. H.... 490
J00 Sprin%‘Lake Spring Lake, N. J.. 200
500 State Fish Commission, J ersey
City, No.J o eamecceeieeees 8,400
300 Sunset Lake, Sewell, N. 300
6 Mirror Lake, Browns Mills, 600
200 I Applicants in New Jersey........ 600
80 | Spring Lake, Las Vegas, N. Mex. 200
250 Baker Pond, Fayetteville, N. C.. 400
i Stewart Pond harlotte.'N. C... 100
135 Applicants in Worth Carolina. ... 100
135 Gordon Lake, St. John, N. Dak.. 800
1385 Sargent Lake, Amenia, N. Dak.. 400
135 8piritwood Lake, Jamestown,
.Dak e e 2,000
135 Blanchard Lake, Blanchard, N. 200
UK . eeeias cmeccrcvmscnnn s b
135 | Mayville Reservoir, Mayville, N.
12 ) 579 - SR SRR 225
135 Stump Lake, Lakota, N.Dak ... 1,000
125 Devils Lake, Dovils Lake, N. Duk 1,630
200 Harmonson Lake, Devils Lake,
R B ;Y N 200
285 Sweetwater l.ake, Dovils Lake,
135 CDak L.l 200
Weiremiller Lake, Church Ferry,
133 b 79 i 200
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Adnlts | Adults
Species and disposition. and Species and disposition. | and
yearlings. ’ yeariugs.
Tl
Black bass—Continued. | Black bass—Continued, |
Lnkoklrvino. Church Ferry, N, 200 I P?{kw?’wn Creok, Yerkes Sta- J 100
Dak............. on, Pa_. ... ... ...
HunsonRescrvoxr Churchl‘erry. o [ (,onocochengue Creek, Mumon. 100
.......................... 25 .
Lowis Pond Church Ferry, N. i levcr Lnke, Montrose Pa.. . 15
............................. 25 5 Ruso Luku Andrews Sottle-
McKinney Lake, Church Ferry. t,Pa. .. - 100
__________________________ 25 'l‘idnll Mill Pond, leer:on. Pa.. 35
Lake Metlguslm, Bottineau, N, " i}uil‘lo Cro@{, (ﬁhe.]s;tlekr, Pn.i... i(())g
.............................. 4« [} arm Lake ins, Pa.__..
Flsh Lake, Rolla, N. Dn ......... 300 ! S )r1¥1g Creok, Cherr ytree, Pa.... 100
Willow Lake, Rolla, N. Dak._.... 30 || Harney Lake, Shawanesc, Pa.... 300
Steel Ranch bming\RoIlu. I\ Dak 7 Susquehanua River,Goeorge-
Ueland Lake, Edgely, N. Dak.... 25 , town, Pa. 150
gorkms Iﬁlke‘ Oaj esFN. Dak ¥ 300 Lllvu‘pool 100
Forman Reservoir, Forman,
............................. 300 ! Crystal and Norton lakes, Car-
gg; iucunts({n Nﬁrtgxl Dako:am.l.l.. 100 ! Lb}gm}{ll;}.ll’x. i BT gXB
water Cree easan ake Ariel, Aviel, Pa......._.
Ohio 5 | Appllcants in Pennsylvanin 100
stillwater (reek. Daytou “Obio. . 200 l State Fish Commission, Wes-.

Bush and McCulloch creeks, Mc- terly, R.I.. 1,000
LCl:zllxch. O.;x;: berion. ORieTT ‘2.3(0()0 | Stéxte 1'1;%1 ICommiss:on, Prou 1000
ako Anna, Barberton o ... ) ence, R
Raccoon Croek \ewar‘k Ohio.._. 100 |l A’pphumt at Charleston,S.C ... 100
South F(l)lx;kl Jicking Rivor, New- ool Big Stone Luk\ciuw}:hﬂoé % I?(ak 80

James River, Mitche! ak.... o
North Fork Licking River, New- l Scotland, S.Dak . 400
ark, Ohio....._ ... .o .ooo.. 100 |i Lake Cuwmpbell, Brookimzs 8. Dak 500
Rucl}({yl‘gz{'k Licking River, New- 100 | LxgrokHendricks, Brookings, S. 1000
ark,Oblo_....__.. ... ... ... ; ,
Twin Lakes, Earleville, Ohio ... 200 | Lake Kampeska, Watertown. S,
Dir Lake; Doylestowy, Ohic 300 || slean Like) Guster, & Bk 1720 b
e, Springfie 10..... b ylvan e, Custer ak......
Sprin, ?leld uk(,,gALkrou O(I)xlo... 200 I Lako Madison, Madison, S. Dak . 700
est Branch Mill Creek, Glen- | pplicants in South Dakota ..... 2,060
dale, Ohio.......... 200 | uHalo River, Perryville, Tenn.. 15
Muskmgum River, Drosden, Ohio 200 Spring Lake, Woodstock, Tenn .. 250
Eigtfdisﬁx;inliv%. Fr nncklin Oﬁ)io 200 B'i‘zebuck Creek, Centor ville. 200
e Miami River, Columbia, enn
............................ 200 Swan River, ‘Centervillo, Tenn . - 200
thtle MiamiRiver,Waynesville, "0 , %unix)bs ér orli (‘ﬁci’lﬁ iDe'}‘Rlo Tenn }%
............................. k: . osby Croo e o,Tenn ......
HopkinsLuku Willoughby, Olifo. 100 I Water company's lake, Jackson,
W(l)xhtewntex River, Harrison, 300 ATeﬁn e in Fomieaaes T 1 %((B
............................. u cants in Tennesseo ._..._... 34
Applicants in Ohio .. 1,325 ! Ltlx)llt)o Blanche, Austin, Tox ....... 500
én ian (ﬁrel;ak,vgv%%dward (l){llxlu 1’(0.(()) | xnlnu‘{taSpru‘]&gs,gus’tI!n Tex .... 1 %
pring Lake, Woodward ... s ano River, Austin, Tox..._..... s
Spring Creek, Woodwnrd Qkla.. 100 I Llanoand Coloradoriv ors, Kings-

Ivanhoe Creek, Shattuck, Okla.. 300 land, ToX _....ocooin oo, 5, 000
Crutlcho (t:r?ORO lgk]nhomn. Okla. ) & | u{.)én (,Il:e?{k lw\}unc%lmca :{“ox ..... - %&
hlicants in ahoma.......... . olden Lako, Manchaca, Tex. ._.. 5,
Wmidner Millpond, Rouding, Pa. . 425 f Little Brazos River, Heamc Tex. 2,600

Reservoir, Phonixville, Pa ... 100 |  Spring Lake, Hearne Tex........
Lz{.)ko '.[‘aminent East Strouds- 150 ! I‘\E g%dl l*o'lx‘n er Club Lake, > 050
urg. Pa.. ... ... L.l utchins, Tex........ ......... 2,05
%Udt un, lglnst btrﬁugsbur P%. 160 I v&rli]ng Lﬂgﬁ Bﬁ]land q’{‘ex RO, 3&;
unter an ake as ace ¢, Moore, Tex._ ......
Stroudebur, goPa.... . 200 l Moore Lake, Moore,Tex... ...... I
Koeney Lake, New Froedom, Pa. 100 [ Sprine Lake, Vernon, Tex... ... 100
Hgffmalx;ville Lake, New Free- 100 | E mondorf Lake, San Antonio, 1 000
om, Pa <. S O R
Wissahlckon Croek, ﬁenl!)lyn I1:::. ilgto) l So.n Podrobprings San Antonio, 50
mbier, Pa. I A <> A :
Cloverly Farm Lake, Westchos- | Snrmg Lake, Ennis. Tex. 300
tor, P .ot e e 60 || Guadalupe Ri\'er,K(’rrville Tex 3,000
French Creok St. Peters, Pa ... 100 |: Cuero, Tex . 4,700
Juniata ijer‘ gvozaztt.dl’ B %B | Hpngg(ljuokti{ \ﬁ\lmétin'g Tox ..... . é(:))
untin on, Q.. 300 [; ndo Croe ondo, A
Bhade Creck, Shadega g ...... 100 | Spring Lake, Spofford, '.[‘ex ...... 500
Schuylkill R{ver. Birdsboro Pa.. 150 (i S!m Gu.briel R ver, Georgetown,
Connenut River, Conneautville, 200 \ s i e K T e l,gg
............................... i pr n e, Amarillo, Tex ......
Bil%nnd&.igtle Conewago Creeks, 100 ISaakie §I£D§11 h, PThelps Teox. .. g(()lx;
ew Oxford, Pa................ pring Lake, Waco,Tex._........ .
0‘8;;!)\( oCéeekkS§iu lﬁ}wuse,Pn {% %)u L}glkei, W‘n‘;'o T?I}‘(..... [, gg(({
o Croee ockhill, Pa..... ke Eloise, Waco, Tex...........
Aughwick Creck, Rockhill . 100 ;| © Washita River, Cenadian, Tex . 3,000
hi rlays‘[)urg, ) Gageby Creek, Canadian, Tex. .. 1,500
(- O 100 Spring Brook, ‘Canadian, Tex. ... 500
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Adults

Spocies and disposition. ne'::ll ‘ Species and disposition.
ings. |
i
Black bass—Continued. | Small-mouth black bass:
é};?élsg;cézllfé&ulg;dlfggia'lr‘)ex’rb.x. ....... 1 600 Stﬁte Fish Commission, Westuly.
anlmrtCrecﬁ, Canudiuﬁ,'l‘ex. ' 500 TTTTmmmmnTm s
South Concho River, San Angelo, Crappie;
Littl .jn-l;“.é-“i("-‘ir"l.f“""'f ..... III{)() btate Fish Commiasion, Wilmington,
o Joshua Crec elfaro, 'Tex .
Colony Fork Reservou-, Ranger Tex. 400 |; "\{un‘a ¢ Hill Take, Augusm. Gn o
Spring Creek, Marfa, I ...| 1,700 i Horseshoe Lake, Wynwm)d Ind. T..
Qreen Creek, ¢ lairette, ’I‘ex 2,500 Applicants in Indian Terrvitory._.....
Bosque River, luuoLto Tex ... 5,000 Lake Okoboji, Spirit Lake, Iowsa. .
g}shdngl?lll(xb %iizkeé(}atesvﬂlc Tex.. 1 I’?ZX) U per Iowa River, Lxmcsprmgq,
aude Lake, Claude,Tex ............ 51 dowa .ol il
Nueces Rive‘r, Cotulla, Tex .......... ;000 ! Maquokt,ta River, Manchester, Iowa.|
Sweetwater Creek, Sweetwater, Tex 725 |1 Clear Lake, Clear lake, Towa. ..
Iatan Lake, Iatan, Tex .. 800 Clear River, Orchard, Towa, -

Spring Creek, Colorudo, Tox

Spring Lake, ‘Richland, Tex

San Marcos Rwor, San ’Marcoq,

Avpplicants in Texas

Connecticut River, Wells River, Vt..

bt%rom and Derby ponds, I\ewpmt
t

Lake Duumoro, Norfolk, Va_
North AnnaRiver, Mineral (,ity Va .
Peak Croek. Pulaski City,Va .. _......
Millpond, Burkeville, Va .
Mattapony River, Guinens. Va .
Baker Millpond, Widewater, Va.
King Pond, Auhlnnd Va ....
Great Run, Warrenton, Va .
Mountain Lake, Mountain L
Falling River, Brookneal, Va ._.
Canterbury Pond, Richmond, Va.
Difficult Creek Pond, Clover, Va
Cowpasture River, Millboro, Va
Jackson River, Cedar Creok, Va
Millpond, Ra )him. Va
Blac Pond ienna, Va .
Bluestone Ri\'m‘ Puuls M
Millin ton Pond, Green Sprmgs bo
ot,
Axptlﬁ(ml Lako, Rapldnn Va.
Ice Pond, Mount Holly, Va
North River, East Lexington, Va ...
James River, Gllmmo Ml 18,Va ...
Abert,V
Hollywood Cemetor y Luko, “Rich-
mond,Va ........
Silver Spring Lake, Gordonsv lllc Va.
Applicantd in Virginia
Decker Creck, Morgantown, W.Va
Buffalo Creck, Fairmont, W.Va

Bethan W Va..
Tygarts Valley River, oxlmll W.Va
Elkins, W.Va

Elk Creek, Clarksburg, W. Va.. . .....
West Fork Rivor, (Jlm'k'«xburg.\v Vu
Lako Terra Alta, Terra Alta, W V

Snow{ Creek and Lake, Torra Altn.

W
Sl{;snundouh Rivex Churlestown W

Back Creek, Martinsburg, W. Va._ .
Opequan (,reok Martins )urg.W Va.
Potomac River, Martinshurg, W. Va .
Elk River, Charleston, W. Va
South Branch Potomac Riv er, Itom:
nef ®.
Littfo Kanawha and Eik rivers, Sut-’
ton, W.Va
Applicants in West Virginia . .
‘Wanby L.ake, Lakewood, Wis
Ll}})ow and Newton lnkt.s Wausuu-
o¢

Wis
Elk Lake, Phillips, Wis.........
Butternut Lake, Butternut, Wis . ...
Applicants in Wisconsin..............

1700

275

~éed

Cedar Ruplds Towit.

Middlo River, Winterset, lowa .
North River, Winterset, Jowa.
Silver Creok. Dowitt, Iowan
Frazee and Lefinwell lakes, Whea

land, Jowa ......
MisslssippxRivor Bollevue, lowa
Applicants in Iowa . .. _
Lakeside Lake, Olathe, Kuns ..
Eureka Lake, Manhattan, Kansg ...
McDowell Creok, Manhattan, Kans. .
Little Arkansas River, Wichita,

Kans _ .
PrmrmDop:Dam Dxesd(-n Kuns.

lin, Kunq. ..
Forost Lake, Bonner bpx i
Applicants in Kunsas
Spring Lake, ’aducab, Ky... .
Stoner Cr(,ek Winchester, Ky ...
Howard Lower Creck, Winchest

Ky......
Wa.tcr compun

Clm k Lounty Poorliouse lake, Win-

chester, Ky ...
Lake Lllerslle L(.xmgton Ky
Ritter Lake, ¥z almouth, Ky ..
Applicants in Kvntm,kv
Little Xoughloghvny Rive
land, Md .
Potomac River, Wooidmont, Mc
Applicants in Maryland
Stlﬁ'zcon Lake, Sturgeon Lake,
1] JPR
Cutoft Lake, Brunswick, Mo
S]irmgwutor Lake, Indopendence.

Crisp Lake, Indepl,ndem.c ‘Mo..
Lake McDonald, Independ(mce.
Hickory Creek, Neosho, Mo
Park Lake, Clinton, Mo ......
Applicants in Missourd .....
McPherson Pond, Fa etceville N.C.
Johnston Mill Pond. Littleton, N.C-.
It&tle Alamance River, Bur]ington,

Mo.

C..
Lako Rhett, F]ntrock NG
Toe River, Marion, N.C
Applicants in Nor th Carolina....
Deovils Lake, Devils Lake, N. Dak
Wdligmklllm Lake, Church Forry,
H

Lake Irvine, Church I'ex'ry N.Dak..
Lewis Pond, Church _Ferry, N. Dak.
Whitewater River, Harrison, Ohio .
@Glendule l.ake, Glendale, Ohio. .
Bm'glex Fish Pond Lake, Pondcreck,

Ok
Spring Lake, Enid, Okla .
Applicants in Okluhowna
Mud Run. Penllyn, Pa.. ..
Lake Melinlio. bensburg, e .
Conocochengue Creek, Marion. Pa.
Lake Hopateong, Bethlehewm, Pa
Juniats River, Huntingdon, Pa.... ..

Adults
and
year-
lings.
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Adults’
Specios and disposition. 'L’:g__ | Species and disposition.
ings. [ .
| .

Crappie—Continued. | Rock bass—Continued. i
In 'l&side I"ish Luke, Summerville, 50 Il " Howard Lower Creek, Winchester, i
> T g ~ o 2 O VR

Clitton Millpond. Clifton, S.C........ 50 | Stoner Creek, Winchestor,Ky ... ...
Sycamore, S. C.... 60 Strode Creek, Winchester, Ky .......
Saluda River, Pelzer,S.C ............ 100 | Water Company's Lake, Winches:
Fair Forest Creek, Spartanburg, S.C 50 | (X3 20 - 2N
Broad River, Blacksburg. S.C.._..... 130 Spring Lake, Winchester, Ky ....._..
Applicants in South Carolina ..._....| 276 Lake Ellerslie Loxm%;.on,Ky... -
Sylvan Lake, Custer, $.Dak ......... 30 Applicants in Kentucky.... .. .
Buffalo River, Perryville, Tenn ... . 800 Moose Lake, Hancock, Minn..... .
South Fork Holston River, Bluff %prmg Creek, Marionville, Mo ..
City, Tenn. ... ... iooooeoeeeoa.. 125 ickory Creek, Neoshio, Mo ._..... .
Watauga River, Watauga, Tenn..... 125 Rogers Lake, I'rederickstown, Ohio .
French Broad River, Leadvale,Tenn. 228 Odell Lake, Lakeville, Ohio. _.........
Alamosa Lake, Wichita Falls, Tex... 60 Dohner Lake, Dn?'lestown, Ohio
?ring Lake, Wichita Fallg, Tex..... 60 Applicantsin Ohlo ..._....... ....._..
Millpond, Amarillo, Tex ............. 7 8portsman Creek, Bridgeport, Okla .
Spring Lako, Brownwood, Tex ...... b0 Gnﬁ:b Creek, Amarillo, Tox___...._.
Barton Creek, Clarendon, Tex....... 2K Ga eek, Amarillo, Tex ...........
Myers Pond, San Angelo, Tex ...._.. 125 Amarillo Creek, Amnarillo, Tex e
South Councho River, San Angelo. Chicken River, Amarillo, Tex........
g 25 Buffalo Springs Croek, Tascosa, Tex.
Flag Springs Luke, Taylor, Tex -.... %5 Barton Creek, Clarendon, Tex .......
Lake Olmos, Taylor, Tex —-co.oooeaae 30 Sprinlé Lake, Tyler, Tex...... .
Burns Lake, Taylor. Tex ..._........ 20 Lake View, Brownwood. Tex .
Turner Lake, Taylor, Tex ........... 23 Sabine River, Greenville, Tex.
Moore Lake, Taylor, 'fex ............ 20 Willow Lake, Pittsburg, Tex .
Reservoir, Brownwood, Tex . ........ 30 Long Branch, Kingsbury, Tox.
Fairland Lako, Brownwood. Tex..... 60 Artificinl Lakeo, Austin,Tex....... _.
ILake 1'horne, Lnngvlew. Tex o...... 150 Aughtaugh [.ake, Richmond, Tex ...
Hill Lake, Longview, Tex. ... 15 Dry Creek, Richmond, Tex...... .
Lovelaco Lake, Hii lshoro, Tex. &0 Fairchild Creek, Richmond, Tex
Lake Gibbons, Paris, Tex 106 Gibbons Lake, Paris, Tox
Oak Lake, Waco, Tex ... 50 Cottonwood Creock Lak
Bold Springs Lake, West, K ()
uion Creek, Manchacu, Tex 60 Applicauts in Xas. .
‘rystal Lake, Pittsburg, Te 40 Spring Brauch, Mosley
Artificial Lake, Austin, Tex 205 Lake Raymond, Potorsburg, Va
Walnut Stream, Austin, Tos 5 Millpond, Roxbury, Va ..
Running Stream, Llano, Tex 100 Little River and(ioose Cr
Marcudo Creek, Victoria, Te. : Station, Va............ .
TRoservoir, Victoria, Te:x . 20 Glen AllenLako, Glen Alle
Spring Creek, Victoria, Tex.. 25 Applicants in Virginla .
gulmguo Creek, Canyon City, ‘Te. 30
uadalupe River, Kerrville, Tex. 2H5 Total L oeeee o ciicri e
Cuoro, Tex 50
Millpond, Kerrville, Tex - 25 |i Strawberry bass:
San Pedro springs, San Liveonk Creek, Jerome, Ariz
Tox.o.oooouo. . 75 Flagataff, A
Applicar 1,085 Big Lake, Biglake, Ark...
Jackson River, Cedar(C Kt Cgpress Brake Lake, Bastrop, I
Cowpasture River, Millboro, V. 360 Chaplin Lake, Natchitoches,La._....}
James River, Gilmore Mills, Va. 120 Applicants in Louisiana........ !
Abert, Va .._... 60 Gasconade River, Arlington, Mo.
Applicants in Virginia -- A0 Hickory Creek. Neosho, Mo.. !
Deocker Creek, Morgantown, W, Va . 100 Applicants in Missouri .........
Tygurt Valley River, Foxhall, W.Va. R Colony Fork Lake, Ranger,Tex....
EIK Creek, Clarksbuyg, W. Va. ... 100
Lako Terra Alta, Terrn Alta. W, Va . 150
Snowy Creok and Lake, Terra Alta,
WV o e e 160 || Warmouth bass:
Back Creok, Martinsburg, W, Va.. ... 300 Magquoketa River, Manchester, Iowa ‘
Opequan Creek, Martinsburg, W. Lako McDonald, Independence, Mo. .
Potomac River, Martinsburg,W. Va. 400 Total .,
L1k River, Charleston, W. Ve ... . 600
Buffulo Creolk, Bethany, W. Va. 000 {| Sun-fish; ,
Applicants in West Virginia_........ 600 Lake McDonald, Independence, Mo. .|
- e
Total i cieaiicccaaae 151,633 | Bream: |
= Millpond, Pittaboro, Ala......_._.....0
Rock bass: Clamdale Lake, Washington, Ga. ...}
Oxford Lako, Oxford, Al ........... 200 Sprinﬁ; Branch, Utopia, Ga }
Spring Branch, Birm{ngham, Ala ... 658 East Lake, Atlanta.Ga ..... .
Applicants in Alabama. ......... 718 || McCall Lnke, Macon,Ga .............
y veoak Croek, Flagstaff, Ariz 200 Appilcants in Georgif..c..o...coe.--.
Pplicants in Arizona......... 300 Mississigpl River, Bellevue, Towa ...
Dhlicants in Arkansas ....... 900 Crystal Lake, Palostine, Tex _....... |
orseshoe Lake, Wynwood, Ind 100 1
Phlicants in Indian Territory. .. 200 TOtA] - oenccevencmamaeccanccannnn i
Phlicants in Kansas. ...ooo..loon oo 1,260 ‘

Adults

. and
year-
lings.




118 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Details of distribution—Continued.

Species and disposition. Fry.
Cod:
Tangier Sound, Cnsﬁeld, Mad. 2,000, 000
Vineyard Soun

Near anpnulin Cove Light,

MaSS. . e aans 37, 503, 000

Robinson Hole, Mass. .. 11,807,

ff Jobs Nock, Mass ... 24, 625, 000
uicks Holo, Mass __........| 11,064,000
g Head Light, Mass...... 5, 040, 000
ska Light, Mass ........ 17,085,
Can Buoy, Mass...... .| 6,327,000
Bow Bolls, Mass. ......oooem ... 419,
Atlantic Ocean:

Off Gay Head,Mass...._........0 3,047,000
Gloucester, Mnss , 392, 000
Rockport, Mas: . , 500, 000

Ipswich Bay, Rock ort Mass ... , 511,000
Eel Pond, oods Hole, Mass ..... 4,935,000
‘Woods Hole Harbor,Woods Hole,
B €: 7.1 S P 4,903, 000
Total ... .ooomioa ool 285,324,000
Flat-fish: - I,
‘Woods Hole Harbor, Woods Hole, I
Mass. . i eeeai e 66,317,000
Eel Pond, Woods Hole, Mass..__. 518, (0
Waquoit Bay‘ Waquoit, Mass.___| 17,590, i)
Buzzards Bay, o Weepecket
Island,Mass.. .. .......ocoocoo... 2,660,000
Total ... ....o.....ll.. 87,115,000
Lobster: .

Fisher Island Sound, off—

Fisher Island,Conn............. T4, 000

Noank,Conn -...eeoooomeaao... 1,123, k)
Seal Harbor,between Whitehead

and Sprucehead, Me............ 500, 900
Owls Head Bay, near western :

shore of Owls Head,Me ........ 500, 000
Rockland Harbor (southwestern

side), Rockland,Me . ........._.. 1,000, 000
Atlantic Ocean:

Kittery Point, Me _......__..__. 1, 500,

York Harbor, Me..__....... 4,750, 000

Portsmouth Harbor,Me.. o L 625,000

Neowcastle, N.H .....__... 1,625, 000

Gloucestor,Mass__.._...........| 15,720,000

Rockport,Mass .................| 2,270,

!

Species and disposition. Fry.
Lobster—Continued.
Atlantic Ocorn—Continued.
Scituate, Mass 1,933, 000
Cohasset, Mass. . 2, 530, 000
Lanesvillo, Mass 1,800, 000
Beverly, Mass. 3, 930, V00
Woods Holo Hm-bor, off Grass
Yedge Island, Mass .__....._..] 1,150,000
Eel Pond, Waquoit, Mass.__.... 1,258, 00
Kata.mn. Bay, off Edgartown,
Mass 1,274,000
Wellﬂeot Hurbor. off Mayo :
Beach, Mass. ...ocoommnnne.... 875, 000
Casco Bay, off—
Diamond Island, Me............ 1,200, 000
Long Island. Me._... 1, 500, 000
Cow Island, Me . 1, 500, 000
Small Point Me. ... .. 500, 000
Pohobscnt, Bny. off Tsle au Haut,
Gulf of Maine, off—- |
Boothbay Bay,Me .............. 1,500, 000
Port Clyde, o.... . 500, (X
Cape Maddick. Me .. 1, 000, 000
Kennebuukport Me 1, 000, 000
Cape Porpoise Me . 2,000, GX)
‘Wood Island, Me..... , 000, 000
RRichmond Island, Me . . 1, 000, 000
Matinicuy Island, Me....... ... 500, VO
Gulf of ane, near Halfway
Rock, M 3,000,000
Indian Harbor Indian Harbor,
Me. 200, 000
Moose River (mouth “of), Som-
erset County . Me._............ 300, 000
Harpswell Harbor, Harpswell
Harbor,Me.................... 2,500,070
Orr Island Harbor, Orr Isl-
and,Me.. . ... ... £ 1,000,000
Hadley Harbor, Gosnold, Mass | K,088,000
Vineyard Sound:
Off Cedartree Neck, Mass.. 6589, 000
Menemsha Bight, Mass . ....... 243, 000
Cuttyhunk Cbhannel, Cutty-
hunk, Mass......._. 407,000
Buzzards Bay, off Ponikese Tsl-
and, Mass . ....occoiociman. o 333, 000
Total eenoiie viaaaee . *TT, 100000

*In addition to the above, 3,767,000 lobster fry were produced, which were dclivered to Dr.

H. C. Bumpus for scientiflc purposes.



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

By HuaH M. SMiTH, Assistant in Charge.

OYSTER INVESTIGATIONS.
LYNNHAVEN RIVER, VIRGINIA,

During this year the oyster-fattening experiments at Lynnhaven
River, Virginia, have been continued with encouraging results. The
special objects have been to secure by artificial means a more abun-
dant growth of the minute plants on which the oyster feeds in order
that the oysters may more readily and surely attain a marketable con-
dition. The use of commercial fertilizer as a pabulum for the diatoms
was continued with increasing success. The claire, wholly shut off
from the influence of the tides, was refilled in August with water hav-
ing a density of 1.012, and a good quality of fertilizer was applied at
the rate of 400 pounds to the acre, the claire having a mean depth of
24 feet. The oysters, introduced at intervals between October and
January, ultimately became as fat as any market requires, and some
sent to Washington in March were exceptionally fat. It was found,

“however, that the time required for oysters to attain the desired con-
dition was too long for practical purposes, probably because the proc-
esses of respiration, feeding, etc., are not sufficiently active on acecount
of the absence of tidal motion. The next step in the experiments will
be the artificial produection of currents throughout the claire, so that
the water will be aerated and the vital processes in the oysters stimu-
lated at the same time that the food organisms are being regularly
supplied.

NORTH CAROLINA.

In pursuance of the general policy of the Commission to assist the
States in the development of their fishery resources, the steamer Fish
Hawk was detailed for a thorough survey of certain oyster-grounds
of North Carolina, the special object in view being the devising of
methods for promoting the oyster industry and the determination
of the factors which underlie the failure of oyster-culture in the State
during the past ten or twelve years. A consideration of these points
involved a complete study of the biological and physical characters of
the oyster-grounds. The extent of the North Carolina waters adapted
to the existence of oysters prevented an examination of more than a
small part of the grounds in one season, and the work was therefore

restrieted to certain areas of special interest, 118
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In September, 1899, the investigations were begun in the vicinity of
Beaufort and Morehead, and included Newport and North rivers, the
Straits, Jarrett Bay, and Back Sound, which waters were completed
in December; then the Fish Hawk moved into Pamlico Sound, where
it was engaged until March, 1900, in work on several important areas,
including Swan Quarter Bay, the most productive oyster section in
the State.

The general axamination of the oyster-beds was under the immedi-
ate charge of Mr. James A. Smith, the commanding officer of the ves-
sel, who was assisted by Mr. W. E. Hill and Mr. O. F. Bellows, who were
detailed from the office at Washington as surveyors and draftsmen,
and by Dr. Caswell Grave, of Johns Hopkins University, who gave
particular attention to the biological features of the inquiry. Prof.
J. A. Holines, director of the North Carolina geological and natural-
history survey, took great interest in the work and his suggestions as to
the especial regions to be examined were followed. The State Qyster
Commission, at the request of Professor Holmes, detailed their steam
launch to assist in the survey in Pamlico Sound. Special reports on
the work have been submitted by the commander of the vessel and
Dr. Grave, and large detailed charts delineating the natural and
planted oyster-beds have been prepared in the office by Mr. IHill from
data obtained in the field.

EASTERN OYSTERS ON THE PACIFIC COAST.

Although the eastern oyster has been acclimatized in the Pacific
States for a number of years, it ig only in California that natural
reproduetion is known to have taken place. If the oysters in Oregon
and Washington have reproduced, the young have not survived the
free-swimming stage. This matter is naturally engaging the atten-
tion of the State fishery authorities. References to the studies of the
eastern oysters planted in Yaquina Bay, Oregon, have been made in
previous reports of the division. In 1899 the condition of the oysters
in Willapa Bay, Washington, received attention. The Commission
had planted 80 barrels of eastern oysters in this place in 1894, with
the understanding that they would be properly guarded and left to
multiply. The absence of recent reports from this lot, together with
requests from the State that the physical conditions in the bay be
considered with reference to oyster propagation, led the Commission
to undertake a preliminary examination in the present fiscal year.
Dr. H. F. Moore, naturalist on the Albafross and an oyster expert,
having been detailed to visit the bay in August, 1899, while en route
to join the vessel, made the following report:

Pursuant to orders, I have visited Willapa Bay for the purpose of examining the
eastern oysters planted there by the Commission and ** to determine whether nat-
ural spawning has taken place, and if not, whether there are physical conditions
which prevent it.” 1have found that the oysters planted there by the Commission
have been almost exterminated, « somewh:t lengthy search resulting in finding



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 121

but five. The reasons for this are not to be defined from the brief examination
which it was possible for me {0 make. They may have becowe buried by shifting
of the bottom or by the deposit of silt, but from the condition of the shells found
I am inclined to think that neither explanation is adequate, and I suspect that
some, at least, of the transplanted oysters have found their way to market. I
understand that these oysters were bedded rather thickly, and if they and thedead
shells have not hecome buried they have certainly been carried off through somne
agency. I have learned from the oystermen that at the end of the first year a
large proportion of those planted had survived and were on the beds, but after that
they becamo gradually fewer. It would appear, therefore, that they had with-
stood the vicissitudes of transportation with a fair degree of success.

During the last two or three years several private beds of eastern oysters have
been established in different parts of Willapa Bay and they are reported to be
doing well, possibly because it is somebody’s interest to protect them from depre-
dations of unprincipled persons,

In this connection I should counsel against further plantings of oysters on this
coast by the Commission unless satisfactory gharantee can be offered that they
will be protected from theft. A general assurance from the oystermen of a given
locality is not sufficient, as then no one feels the responsibility and no one wishes
to assume the onus of prosecuting tho offenders even it they be detected.

In two of the five oysters found the ovaries were well developed and apparently
ripe eggs could be squeezed from the oviduct. The other three were not sexually
mature, and as no males were found the possibility of fertilizing the ezgs could
not be tested. I understand, however, that Professor Doan, of the State Agricul-
tural College, succeeded in fertilizing some eggs earlier in the summer, Heissaid
to be carrying on experiments on the line of artificial fecundation as a solution
of the difficulties in establishing self-sustaining beds,

So far as 1 could learn, there is no evidence that tbe eastern oyster has ever
naturally spawned here, or, rather, that there has over been a set of spat. I think
that the cold water here will prevent that under ordinary conditions, but I believe
that in shallow ponds suitably constructed, and with proper precautions against the
deposit of silt on the cultch, spat may be raised for subsequent planting in the
open bay. If the Commission is to attelnpt oyster-culture on {his coast, it seems
to me that this line of research is the one indicated as most reasonable and most
likely to yield results of value. The water during my stay was about 61° F., 8 or
9 degrees lower than usually suftices for the development of oyster fry.

We have no series of temperature and density observations extending through-
out the year on this coast, and I have left a set of salinometers with Mr. Bush, who
will make and record observations.

Concerning tho native oyster, I made the interesting observation that, like its
European relative, the eggs undergo a very considerable development in the gill
chamber of the mother. When discharged they are, in fact, about at the stage of
fixation. The eggs and embryos are very mnuch larger than the eggs of tho east-
ern oyster. 1domnotremember to have seen this fact mentioned by those who have
called attention to the hermaphroditism of the species.

The failure of the eastern oyster to reproduce in the colder waters
of Oregon and Washington has suggested the desirability of trans-
blanting to our west coast some of the fine large oysters found in
northern Japan, notably in Akishi Bay, on the castern side of Hokushu
Island. 'This step has been recommended by the Commission to some
of the oyster-planters of Washington, and it is understood that nego-
tiations are now under way for the shipment of a ecargo for trans-
Planting in Willapa Bay and other waters of Washington.
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WORK AT THE BIOLOGICAL LABORATORIES.
WO0ODS HOLE, MASSACHUSETTS.

From the report of Dr. II. C. Bumpus, the director of the hiological
laboratory of the Commission at this place, the following outline of
the work there carried on has been taken:

The year has been characterized by general improvements in the
equipment of the laboratory, increased facilities for collecting materal,
enlarged library accommodations, and a gratifying increase in the
amount of scientific work accomplished. The Commissioner was at
the station during the greater portion of the summer, and through his
advice many needed changes were made in and about, the laboratory.

The steamer Fish Hawlk was at the -station at the beginning of the
fiscal year and remained until September 6. During the summer the
trawl was lowered 71 times, and Mr. J. D. Milligan kept a careful record
of all the animals taken. The efficiency of the Fis Hawk as an instru-
ment of biological research was largely due to the skill, interest, and
experience of the commanding officer, James A. Smith, mate,U. S. Navy.

The Grampus made three trips to the Gulf Stream, and Captain
Hahn secured valuable data respecting the distribution of thetile-fish.
The steam launches Blue Wing, Cygnet, and Merganser were in daily
use during July and August.

At the close of the summer of 1899 Commissioner Bowers recom-
mended that a large room, heretofore used as a museuin, be repaired
and made into a library. Nothing during the year has occasioned
more general approval from men of science than the furnishing of
this room for the growing library and as a resort for those who wish
to study. The card catalogue shows a gratifying increase in the num-
ber of contributions to the library, and already the list of acquisitions
numbers over 3,000 volumes and pamphlets. The librarian of Brown
University has kindly loaned sets of the more immportant scientific
journals, and the authorities of the Marine Biological Laboratory have
extended the use of their library to those working at the Commission.

The number of those who pursued investigations at the laboratory
is somewhat larger than in the previous year, and while it includes
many who worked on problems solely of economic importance, the
director did not hesitate to call upon any or all for advice or assistance
when the interests of the Commission could be thereby subserved.
Indeed, the following list represents a body of able and willing volun-
teers: Warren K. Babcock, M. D., Ogdensburg, N. Y.; Barton A.
Bean, U. S. National Museum; James E. Benedict, Ph. D., U. S.
National Museum; R. P. Bigelow, Ph. D., Massachusetts Institute of
Technology; Maurice A. Bigelow, M. S., Harvard University; R. E.
Blount, A. B., Chicago, Ill.; H. C. Bumpus, Ph. D., Brown Univer-
sity; R. 8. Breed, M. 8., Harvard University; T. J. Burrage, A. B.,
Brown University; H. L. Clark, Ph. D., Amherst College; I. A.
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Childs, B. S., University of Iowa; F. P. Drowne, Brown University;
W. H. Dudley, Wisconsin State Normal School; G. W. Field, Ph. D.,
Rhode Island Agricultural College; W. W. Francis, Johns Hopkins
University; Peter Frandsen, A. B., Harvard University; Erik II.
Green, A. M., Massachusetts Institute of Technology; C. W, Hargitt,
Ph. D., Syracuse University; Harold Heath, Ph. D., Leland Stanford
University; C. J. Herrick, M. 8., Denison University; S. J. l{olmes,
Ph. D., University of Michigan; Freeland llowe, jr., A. B., Harvard
University; J. M. Johnson, Harvard University; R. II. Johnson, ITar-
vard University; J. L. Kellogg, Ph. D., Olivet College; C. R. Knight,
American Museum of Natural History; T. G. Lee, M. D., University
of Minnesota; A. B. Lewis, A. M., University of Nebraska; Edwin
Linton, Ph. D., Washington and Jefferson College; C. G. Maywood,
A. B., Albion College; A. D. Mead, Ph. D., Brown University; I’. Cal-
vin Mensch, M. D., Ursinus College; E. C. McKibben, Denison Uni-
versity; W.J. Moenkhaus, Ph. D., Harvard University; C. C. Nutting,
A. M., University of lowa; G. II. Parker, D. S., ITarvard University;
H. F. Perkins, A. B., Johns Hopkins University; Charles W. Prentiss,
~ A. M., Harvard University; Herbert W. Rand, A. M., Harvard Uni-

versity; Jonathan Rissor, Grinnell College; Porter E. Sargent, A. M.,
Harvard University; I1. Sherwood, A. M., Brown University; ArthurJ.
Stewartson, Washington and Jeflerson College; Myron W. Stickney,
A. M., Worcester Academy; R. M. Strong, A. B., Harvard University;
Oliver 8. Strong, Ph. D., Columbia University; C. I'. Sylvester, Prince-
ton College; G. W. Sylvester, Princeton College; Millett T. Thompson,
A. M., Brown University; Edward L. Thorndike, Ph. D., Columbia
University; R. W. Tower, A. M., Brown University; E. E. Tyzzer,
A. M., Harvard Medical School; Ira Van Gieson, M. D., Pathological
Institute of the New York State Ilospitals; 1. E. Walter, A. M.,
North Division High School, Chicago; L. B. Walton, A. M., Brown
University; I. K. Watson, A. M., Brown University; W. A. Willard,
A.M. IlarvardUniversity; W. M. Wheeler, Ph.D.,University of Texas;
S. R. Williams, A. M., Harvard University; G. M. Winslow, Ph. D.,
Auburndale, Mass.; R. M. Yerkes, A. 3., Ilarvard University.

Dr. James L. Kellogg, assisted by Mr. George 1I. Sherwood, has
conducted a series of experiments to test the rate of growth of the
clain and the feasibility of clam ecultivation. The results of these
experiments will be published in a special report.

Mr. George . Sherwood has carried on a series of observations for
the purpose of determining the cause of the migrations of fish. Mr.
Vinal N. Edwards’s valuable records of the times of arrival and
departure of various species of fish visiting the Woods Iole region
have proved of great service in this work.

In 1898 Professor McClure, assisted by Mr. C. F. Sylvester, began
a comparative study of the circulatory system of fishes, which has
been continued during the present year. The nets and traps of the
Commission have provided him with material for this work.
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Mr. E. II. Green has made a chemical examination of the connective
tissue of the ocoan sun-fish to determine its value as a glue-produeing
material; and has begun an analysis of the chitin of the lobster for
the purpose of finding for it some commercial use.

Mr. E. E. Tyzzer, of Harvard Medical School, and Dr.. Cushing, of
Jefferson Medical College, have begun investigations on the diseases
of fishes, in which they have had the assistance of Dr. Edwin Linton,
who for many years has confined his studies to the entozoa of fishes.

During July and Aungust, 1899, Dr. J. E. Benedict was given oppor-
tunity to collect material for the U. S, National Museum, and in
August and September Mr. Barton A. Bean collected fishes for the
same institution. In August Mr. Freeland Ilowe, jr.,accompanied the
Fish Hawk on a dredging excursion to the Gulf Stream. Ilis aceount
of the biological results will appear in an early paper of the Bulletin.

For many years workers at Woods Iole have needed papers of gen-
eral reference in which they might find deseriptions of the numerous
animals which occur in this region. The publications of Professor
Verrill on the invertebrates of Vineyard Sound have been for a long
time out of print, and it has been decided to issue a serics of faunistic
papers which will ultimately embrace all of the invertebrate groups.
The copepods and hydroids, two groups of invertebrates contributing
largely to the general food supply of fishes, have been given speecial
attention during the past year. Prof. W. M. Wheeler, of the Uni-
versity of Texas, has already prepared a paper on the former group,
which will appear in the Bulletin for 1899, and Prof. C. C. Nutting,
of the University of Iowa, has a paper on the latter group, which will
be ready for the printer at an carly date.

Prof. Mubert L. Clark, of Olivet College, Michigan, hm in prepara-
tion a paper on the <_roneml anatomy of the star-fish, and Thomas J.
Burrage, of the Ilarvard Medical School, has contributed an anatom-
ical paper on the alimentary tract of the flounder.

Excellent photographs of living fish have been taken by Mr. M. W,
Stickney, and sketches of living marine animals have been made by
Mr. Charles R. Knight, of the American Museum.

Much interest has been manifested in recent years in the photography
of living fishes and other animals in the water. While considerable
difficultics are encountered, they are more than counterbalancéd by
the satiscaction in securing illustrations that actually represent the
form and attitude of the live animals. In the United States great
suceess in this line has been attained by Dr. R. W. Shufeldt, to whom
‘the Commission extended facilities at the aquaria in Washington, and
whose paper entitled ‘‘Experiments in Photography of Living Fishes”
was printed in 1899 as a part of the Bulletin for that year. The plates
in this paper, and also the text, have been extensively reprinted, both
here and abroad. Working along independent lines, My, M. W. Stick-
ney has achieved some creditable results in the photography of marine
fishes at the Woods ITole laboratory.
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BEAUFORT, NORTH CAROLINA.

The opening of a laboratory at Beaufort, N. C., on June 1, 1899,
was noticed in the last report, which contained an outline of the
operations during the last month of the fiscal year. The laboratory
remained open until September 15, and was occupied by Prof. W. K.
Brooks, Dr. Caswell Grave, and Mr. A. M. Reese, all of Johns Ifop-
kins University; Prof. E. W. Berger, of Baldwin University; Prof.
J. I. Hamaker, of Trinity College (N. C.); Prof. 0. G. Pearson, of
Guilford College; Prof. J. Y. Graham, of the University of Alabama;
and Mr. C. A. Shore, of the University of North Carolina, in addition
to Prof, I, V. Wilson, of the same institution, who was in charge.
The laboratory reopened under the same direction on June 1, 1900,
during which month tables woere taken by Prof. E. B. Wilson, Dr.
II. E. Crampton, Mr. IL. B. Torrey, and Mr. J. C. Torrey, of Columbia
University; Dr. Grave; Professor ITamaker; Prof. R. K. Coker, of
the Goldsboro (N. C.) public schools; and Mr. J. W. Turrentine, of
the University of North Carolina.

Among the numerous speecial inquiries conducted by the laboratory
corps, the following may bo mentioned: Prof. II. V., Wilson, assisted
by Mr. Shore, gave attention to the breeding conditions of certain
fishes, sponges, and crustacean parasites, among tho last being a
small barnacle (Dichelaspis) on the gills of the common edible crab
(Callinectes). Professor Coker and Mr. Turrentine, under Professor
Wilson’s supervision, investigated the spawning habits of various
fishes, including the following edible forms, from all of which eggs
were artificially taken and fertilized: Woak-fish (Cynoscion regale),
spotted squeteague (Cynoscion maculatum), hog-fish (Orthopristis),
porgy (Chelodiplerus), and king-fish (Menticirrus). Tho eggs of the
silverside (Menidia nolata), important as an article of food for the
other fish, were also obtained, and some interesting and valuable
observations on another small species, a blenny (Hypleurochilus), were
made. The character of the food of the hog-fish and croaker (Micro-
pogon) was studied. The former species is regarded by many persons
as having a distinetly unpleasant flavor and hence much less valuable
as food than the same fish taken in the vieinity of Norfolk; one cause
for the inferiority in flavor has been found to be a large species of the
peculiar worm-like animal (Balanoglossus), which is very abundant
on the flats in Beaufort Ilarbor and is freely caten Dy the hog-fish.
Dr. Gravestudied the life-history of the brittle-stars (Ophiurans), and
during the spring of 1900, while attached to the Fish Hawlk, used the
facilities of the station in eonnection with hisexamination of the oyster-
grounds of the region. Dr. Crampton was occupied in investigating
the effects of abnormal conditions on the development of the eggs of
the oyster and other mollusks. Mr. Torrey considered the early
development of one of the most abundant annelid worms (Awxiothea),
an important article of diet for somne of the bottom-feeding fishes.

In the course of an extended article on ‘“Marine Biology at Beau-
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fort” in the American Naturalist for May, 1800, Professor Wilson,
director of the laboratory, makes the following statements concerning
the studies of the various animal forms of the region:

It is planned that the record of each species shall include mention of the locali-
ties in which it is fairly abundant, most convenient collecting methods, time of
year during which breeding goes on, brief natural-history notes on habits of adult
(food, enemies, parasites, rate of growth, time and extent of migration, etc.), and
on the life -history (character of eggs, where and how deposited, possibility of
artificial fertilization, period of embryonic development, character of larva and
period of larval development. habitat, food, and enemies of larva). The economic
value of such a knowledge of the natural history of the region will be readily
understood, and it is equally obvious to what an extent it will aid naturalists
engaged in the study of abstruse problems of morphological and physiological
embryology, of comparative anatomy and physiology. Its value in connection
with similar results of the work at other coast stations. to the study of the vari-

ability of organisms, may be here alluded to.

To carry out such a scheme of work for a rich fauna like that of Beaufort will
require years. An excellent basis has, however. been built up, and profitablelines
of study marked out by the members of the Johns Hopkins marine laboratory
and by other naturalists, At the Fish Commission laboratory many of the pre-
viously known facts, some recorded, some unrecorded (in the possession of former
workers at Beaufort), have been brought together and confirmed, and important
additions have been made. The forms actually collected during the season of
1899 include 238 species of marine invertebrates. some 70 fishes, 50 birds, a number
of reptiles. amphibia, insects, and arachnoids, and a very considerable number of
land plants and alge. In the case of a good number of species, notes along the
lines indicated above were made. In another season's work doubtless all the
recorded forms will have been taken and identified. Further progress can only be
made by a formal division of labor among the members of the laboratory. With
the great awakening of interest, which is so apparent to-day in the phenomena
exhibited byanimals and plants regarded as living units, it should not be difficult
to find naturalists who will gladly work up the local natural history of the groups
embracing the particular forms on which they may be investigating problems of a
morphological or physiological character.

The variety of fishes that may be taken in a short time in Beaufort Harbor and
adjoining waters is so great as to make it evident that the number recorded (Jen-
kins gives 134) for the region will be greatly increased when systematic collecting
has been carried on for a few years. Some 9 miles from Beaufort inlet the coast
line makes a sharp right-angled bend, with Cape Lookout at the angle. From the
end of the cape a narrow line of shoals extends much farther out. The cape and
ijts submerged continuation form a wall, as it were, reaching seaward for 15 miles,
Cape Lookout itse.f is 8o shaped as to embrace a bay, a quiet and beautiful sheet
ot water, Lookout Bight. The coastconfiguration thus forms a remarkablenatural
trap into which fish migrating northward fall. It is doubtful whether a better
place can be found anywhere on our coast for the carrying out of observations on
oceanic species and on bay and river species during the oceanic period of their life.
The seining at Cape Lookout has 1 een extremely interesting and successful, both
as regards the variety of forms and the number of individuals taken.

It is a source of great satisfaction to the Commission and to biolo-
gists that at the last session of Congress an act was passed providing
for the establishment of a permancnt station on the coast of North
Carolina, at which the biological problems c¢onnected with the marine-
fishery interests of the South Atlantic region may be investigated.
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MISCELLANEOUS MARINE AND FRESH-WATER INQUIRIES.

SPECIAL LOBSTER AND CLAM INVESTIGATIONS.

In the urgent deficiency bill approved February 9, 1900, provision
was made for special investigations having for their object the insti-
tution of measures for the arrest of the serious decline in the lobster
and clam fisheries, which has been referred to in previous reports of
the Commission. The intelligent consideration of the condition of
these important fisheries and the steps needed to reverse the present
downward tendency involve & comprehensive study of their history,
methods, regulation, ete., but it has been apparent that the chief aid
which ean be rendered by the General Government lies in the direction
of increased production through artificial means.

The hatehing of lobsters on a4 large scale is a comparatively simple
matter; but the rearing of the young to a point where they leave their
defenseless free-swimming stage and assume the habits of the adult is
a difficult problem which has heretofore not been successfully solved.
With regard to the clams—more especially the soft-shell species
(Mya arenaria)-—it has seemed clear that the future of the industry
depended largely on the inauguration of planting methods similar to
those so successfully adopted with the oyster. This procedure presents
few difficulties and gives promise of large returns in a short time, at a
very small cost.

In April, 1900, the following special commission was created by the
Commissioner for thoe prosecution of the investigations authorized by
Congress: Dr. II. C. Bumpus, chairman; Mr. W. de C. Ravenel, Capt.
E. E. Hahn, and Dr. II. M. Smith, secretary. It is chiefly to the bio-
logicaland cultural problemsinvolvedinthe developmentof practicable
rearing methods that the commission will give attention. Already
some important and significant results have been attained.

MACKEREL.

The question of the existence of different races of mackerel (Scomber
scombrus) on the east coast of North America was studied by Mr.
M. C. Marsh in continuation of inquiries begun in the preceding year.
For the purpose of securing ample material, Mr. Marsh in July and
August visited several places in New England, and in Boston was able
to examine large series of specimens from the Canadian provinces.
Special facilities wereextended by Mr. J. R. Neal and Messrs. Potterand
Wrightington, of Boston, and Capt. A. W. Rich, of Provincetown.
In May Ion. K. G. Blackford, of New York, forwarded 200 mackerel
caught off New Jorsey. About 2,000 specimens have now been exam-
ined, and their detailed study justifies the following conelusions:

(1) The existence of a marked racial distinction between American
and British mackerel, as indicated by the studies of Mr. Walter
Garstang, is strongly confirmed.

(2) The cvidence thus far accumulated fails to disclose the exist-
ence on the American coasts of distinet bodies of mackerel, charac-
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terized by color or structural features, such as are found on the shores
of the British Isles. The examination of further material from
extreme southern and northern localities is desirable, however, before
the question can be considered settled.

Certain minor points in the relations of the characters have been
determined. Thus a decrease in the number of dorsal spines with the
growth of the fish, as shown by Garstang’s material, holds good for
American fish, as does a correlation between the dorso-lateral spots
and the size of the fish, not exhibited by British mackerel. A pre-
ponderance of male fish, in the ratio of 2 to 1, is shown. No selective
process, so far as known, would account for this disparity in the
material examined.

‘COBBOSSEECONTEE AND SEBAGO LAKES, MAINE.

The study of the fish fauna of Sebago Lake by Dr. W. C. Kendall,
referred to in the last report, was continued during July and part
of August, 1899. ITon. L. T. Carleton, chairman of the State board of
fish commissioners, having expressed a desire that the character
of the fish life of Lake Cobbosseecontee be determined, Dr. Kendall
devoted the last two weeks of August to this investigation.

Cobbosseecontee is the largest of a connected group of lakes in Ken-
nebee County, the other important ones being Amabessacook and
Maranacook. It is irregular in shape, about 9 miles long, 0.5 to 2.8
miles wide, and consists of two wide areas connected by a narrow
portion. The shores are mostly rocky, with a few sandy beaches and
a swamp at the southern end, through which several inlets pass. The
lake discharges into Kennebec River through a small stream.

The fishes of the lake are not numerous as to species, but are as to
individuals. Among tho most abundant are the small-mouthed black
bass (Micropierus dolomiew) and the white perch (Morone americana).
The latter are protected by law and reach a large size, somo weighing
3 pounds having been caught. Schools containing thousands of the
season’s young, from 3 to 6 inches long, were noticed along the sandy
shores, where the black bass were feeding on them. Trout (Salvelinus
Sfontinalis) are fairly common, rcach a weight of 8 pounds, and afford
good fishing in spring. Salmon (Salmo sebago) have been planted in
the lake, but not with much success, as but few have been caught,
The character of the lake water seems to be well suited to the salmon,
whosc apparent inability to maintain itself naturally may be due to
restricted spawning-grounds and the abundance of predaceous fishes.
An interesting ichthyological discovery is the existence in the lake of
the brook stickleback (Fucalia inconstans), which has not heretofore
been known from Maine waters. Other fishes found in the lake are
the hornpout ( Ameiurus nebulosus), sucker ( Catoslomus commersoniz),
chubs (Semotilus corporalis and S. atromaculatus), roach, locally called
herring (Abramis crysoleucas), eel (Anguilla chrysypa), smelt (Osme-
rus abbotti), pickerel ( Lucius reticulatus), long-eared sunfish (Lepomds
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auritus), common sun-fish (Eupomotis gibbosus), yellow perch (Perca
flavescens), and five other minor species, which raise to twenty-one the
list of forms known from the lake.

SENECA LAKE, NEW YORK.

This is one of the largest of the interior lakes of New York. No
critical examination of its fish fauna appears to have been made,
although it is extensively resorted to by anglers, has certain ichthyo-
logical features of special interest, and at one time or another has
supported commercial fisheries of some importance. It also appears
to be a field in which fish-cultural work may profitably be conducted.
In August, 1899, a brief visit to the lake was made by Dr. H. M.
Smith for the purpose of determining the nature and abundance of
the fish life, and arrangements were made by which the fishes were
collected throughout the year. When the extent of the fauna has
been fully determined, a special report on the fishes of the lake will
be issued. Meanwhile, a few notes on the principal species will here
be given.

Seneca Lake is about 36 miles long and 1 to 4 miles wide, with a
maximum depth of 500 to 600 feet. The lake, whose surface is about
450 feet above sea level, occupies an eroded valley flanked by bold
hills. It is fed by small streams and discharges into Lake Ontario by
means of Seneca River, Cayuga Lake, and Oswego River,

Various forms of commercial fishing are permitted in the lake, as
shown by the following extract from the fishery law of New York:

If shall be lawful to fish in watersof Seneca Lake with nets or seines, the meshes
of which shall not be less than a 2-inch bar, from the 15th day of April to the 15th
day of August, both inclusive. It shall also be lawful to fish with spears in the
waters of Seneca Lake for all fish except black bass from the 15th day of April to
the 15th day of June, both inclusive.

The number of species of fishes known to inhabit Seneca Lake is
small in comparison with the number recorded from the neighboring
Cayuga Lake by Dr. Meek,* although further inquiry will doubtless
show the existence of a considerable number of other species. The
occurrence in the lake of about 50 species has thus far been deter-
mined by the writer, of which about a third are food-fishes.

The alewife (Pomolobus pseudoharengus) is one of the most abun-
dant fishes of the lake. The presence of this anadromous species
has given rise to much speculation, such as has been indulged in
With regard to the alewife in Lake Ontario and other New York lakes.
It is generally believed that this species was introduced into Seneca
Lake by Seth Green about 1872, but there is evidence to prove that
88 early as 1868 it had, probably unassisted, reached the lake. The
chief interest now attached to the species is the annual mortality to

S *Notes on the Fishes of the Cayuga Lake Basin, Amnals N. Y. Academy of
Clences, 1889,
F. C.,1800—0



130 REPORT OF OOMMISSIONER OF FISH AND FISHERIKS.

which it is subjeet, as in Lake Ontario, large numbers dying each
summer and causing much annoyance by decaying on the lake shores.

The lake trout (Salvelinus namaycush) is rather common, reaches
a large size, and is caught with lines and spears. Several species of
white-fish existhere. Thecommon white-fish ( Coregonus clupeiformis)
was formerly numerous, but for about 15 years has been compara-
tively scarce. Another species, locally known as the ‘‘greenback,”
is rather abundant. A rare species is the ‘‘smelt” (Argyrosomus
osmeriformis), known only from this lake and Skaneateles Lake.

The small-mouthed black bass (Micropterus dolomieu) is very abun-
dant, as are also the rock bass (Ambloplites rupesiris) and the sun-fish
(Eupomotis gibbosus). The yellow perch (Perca flavescens) is numer-
ous and reaches a large size, examples from deep water weighing 2
pounds. The wall-eyed pike was formerly abundant, but disappeared
about thetime the common white-fish became scarce, and is now prae-
tically absent. - The remaining species include pickerel (Luctus), eel
(Anguilla chrysypa), two or three suckers, about eight kinds of min-
nows, all of which are abundant, two species of cat-fish, and several
darters. A very destructive species is the lamprey (Petromyzon
marinus unicolor), which attacks cat-fish, pickerel, black bass, and
other species, and kills many of them.

WEST VIRGINIA.

Investigations begun in West Virginia in 1899 had for their object
the determination of the character of the fish life of the several large
river basins draining into the Atlantic Ocean and into the Missis-
sippi River. A party in charge of Mr. W. P. Hay entered the State
in July and remained for a little more than two months, during which
time numerous streams were examined in the basins of the Mononga-
hela, Potomac, Greenbrier, and Elk rivers. Special attention was given
to the Monongahela, of which about sixty tributaries were visited,
chiefly by team, including the Cheat, Blackwater, Buckhannon, and
ether rivers. Large collections of the fishes of each stream were made,
and extensive notes on the nature of the fish fauna were taken.

As a rule the streams of the Monongahela basin are swift, cool,
with rocky beds and numerous falls, and naturally well adapted to
sustain fish life. It appears that within comparatively recent years
they have been able to sustain large numbers of the finest kinds of
food-fishes, but at present the tishes are far from abundant and are
becoming scarcer each year. The agencies which have cooperated
to destroy the fishes are clearing of forests, reduction of food supply
by changes in the character of the banks, pollution of the water in
various ways, logging operations, dynamiting and damming to fit the
streams for log ‘‘ running,” and several others, mostly incident to the
industrial development of the country.

It is the purpose to continue the exploration of the streams of this
State, giving special attention to those of the southwestern part trib-
utary to the Ohio.
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LAKE ERIE.

The systematic study of the biological features of Lake Erie was
resumed on July 1 and actively prosecuted for two months under the
direction of Prof. Jacob Reighard, of the University of Michigan.
Those assisting in the work were Prof. H. B. Ward, of the University
of Nebraska; Dr. IL. S. Jennings, of Dartmouth College; Dr. Julia
Snow, of the University of Michigan; Mr. R. H. Pond, of the Uni-
versity of Michigan; Mrs. H. 8. Jennings, Mr. J. H, MeClellan, Dr.
Charles Hill, and Mr. A. B. Lewis. The hatching station of the Com-
mission at Put-in Bay was used as a laboratory as heretofore, and was
the headquarters of the party. Those who pursued studics at Put-in
Bay were Dr. Jennings, Dr. Snow, and Mr. Pond.

Dr. Jennings resumed the studies in which he was engaged in the
previous year, namely, experimental investigations of the reactions
of the protozoa of the lake to stimuli. The principles underlying the
movements of these small organisms are probably applicable to the
higher animals, including young fishes. Three papers of Dr. Jen-
nings, based on this work, have appeared in the American Journal of
Physiology for January and April, 1900, and the American Naturalist
for the latter month,

Dr. Snow continued the investigations of the previous season, iden-
tifying numerous species of algse and determining the life-histories
of several, especially those occurring in the plankton. The nature of
Dr. Snow’s investigations are thus stated by Professor Reighard:

In order to have any permanent knowledge of the plankton alge it is necessary
that they be cultivated in the same manner as bacteria in culture media of differ-
ent sorts, When so cultivated, it is found that algs assume different forms. The
different, forms of the same algm also occur in nature, and have been in many cases

described as distinct species. We can not know what species are present in the
lake until the life-history of each has been worked out 8o that we may know the

various forms that it assames.

Mr. Pond considered the guestion of the nutrition of the larger
aquatic plants, conducting some work at the University of Michigan
after the close of the Lake Erie work. The nature and importance of
the subject studied by Mr. Pond are thus stated by the director:

It is the purpose of this investigation to find out whether the rooted aquatic
Plapts use their roots chiefly as anchors, as has been hitherto supposed, and draw
their nutrition wholly from the water, or whether they are nourished like other
plantg largely through the roots. In order to determine this point Mr. Pond
cultivated one of the species of plants common at Put-in Bay under two sets of
conditions—i, e., so that the roots were in the soil and so that the roots were
unable to reach the soil. Some of the plants were grown in aquaria in the labor-
at““)t, while others were grown in the lake. The results in both cases were very
Ptﬂkmg. and showed that in a comparatively short time plants that were rooted
in th.e 80il made a gain of about 80 per cent over those that were not thus rooted,
1f this rule holds for other species of plants it is a matter of considerable practical
impor?ance. If rooted plants draw their nourishment only from the water they
add n‘othing to the sum total of the primary food supply of the water. They take
certain materials from the water for their growth and return these materials to
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the water again when they decay. If on the other hand the rooted plants draw
nourishment from the soil, when they decay this material or a part of it passes
into solution in the water. Thus the plants would serve as a continual go-between
between the soil and the water, extracting from the soil and adding to the water
plant food materials. These food materials would then serve for the nutrition of
the aquatic algze, upon which all of the animals of the water depend either directly
or indirectly for their food. .

During August a 90-foot steam yacht was hired and used in trans-
porting from point to point a camping party in charge of Dr. Hill,
engaged in collecting animal forms along the shoresof the lake. Mr.
Lewis gave special attention to the parasites of the lake fishes. All the
organs of cach fish examined were systematically searched for para-
sites, the results recorded, and the parasites preserved. Mr. McClel-
lan collected bryozoa, flatworms, and leeches, and Dr. IHill and Dy.
Jennings the remaining invertebrates. The material preserved, which
is without doubt the mnost complete invertebrate collection from the
region, hasbeen distributed to well-known specialists for identification,
including Prof. E. A. Birge, of the University of Wisconsin; Dr. J. P.
Moore, of the University of Pennsylvania; Dr. C. M. Child and Dr.
C. B. Davenport, of the University of Chicago, and Mr. Raymond
Pearl, of the University of Michigan.

The hired vessel was also employed in work on the plankton, under
the immediate charge of Professor Reighard and Dr. Ward, and many
deep-water hauls were made. The steamer Shearwater, belonging to
the Commission, was likewise used to a limited extent.

Mrs. Jennings was engaged as artist and gave her time to making
pen-and-ink and water-color drawings of algse and living animals,
especially those which do not retain their colors in the ordinary pre-
gerving fluids. Mrs. Jennings’s work, which is of a high grade, has
been placed in the hands of those who are studying the various groups.

WABASH BASIN, INDIANA.

In the summer of 1899 the Commission entered on a systematic
study of the physical and biological features of the Wabash River
and its tributary lakes and streams, under the direction of Prof. B. W,
Evermann. Some inquiries were made in behalf of the Commission
by members of the biological station of the Indiana University at
Winona Lake, at Bass Lake in Starke County, and Bruce Lake and
Tippecanoe River in Fulton County, and several other waters were
also examined; but the principal work of the season was addressed
to Lake Maxinkuckee, in Marshall County. In view of the intimate
relations which exist between the fishes, other aninals, and plants of
a lake, it seemed desirable for the Commission to make a compre-
hensive survey of some small body of water representative of the
numerous lakes of glacial origin in the Upper Mississippi Valley.
Maxinkuckee was selected as being typical of that class, and, in
addition, is conveniently located, is a popular resort for fishermen,
and has a rich fauna and flora.
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Investigations were begun July 1 and continued until the latter
part of October. Professor Evermann was assisted by Dr. J. T Sco-
vell, Prof. C. H. Eigenmann, Messrs, T. B. Evermann, R. S. Gillum,
C. Juday, Leonard Young, and 7T. Large. Both the biological and
physical conditions of the lake were carefully studied, and much
useful information was collected for the period mentioned. Many
lines of soundings, with conjoint temperature observations, were
run across the lake, and the location and extent of the bars and deep
holes were determined. A sounding machine adapted for use from
a rowboat was especially designed and constructed for this work.
Material for cataloguing most of the groups of animals of the lake
was collected, and many data were obtained regarding the habits,
distribution, food, growth, abundance, ete., of the various animals,
the fishes naturally receiving most attention. 7The species of plants
in the lake were determined, together with the maximum and minimum
depth at which each is found; many of the patches of vegetation on
the bottom were mapped out, and the animals associated with each
kind of plant were noted. It is proposed to continue the investigations
and provide for observations at other seasons of the year.

LAKE MATTAMUSKEET, NORTH CAROLINA.

In the winter of 1899-1900, while the Fish Hawk was engaged in
surveying the oyster-grounds of Pamlico Sound, Dr. John D. Milligan,
of the vessel, was detailed to visit Lake Mattamuskeet and determine
the nature of its fish fauna and the fisheries therein prosecuted. A
number of trips were made, specimens were collected by means of a
fihe-meshed seine, and information was obtained by personal observa-
tion and from the people living near the shores. Although the winter
is an unfavorable time for examining the lake, much information was
gathered and a good idea of the character of the fish life was obtained.

The following account is taken from Dr. Milligan’s report:

. This, the largest lake in North Carolina, is situated in Hyde County; its length
18 14 miles and its greatest width 7 miles. The water is very shallow, being only
21}‘ feet deep over a large part and having a maximum depth of 7 feet in the
ml.ddle of the western end. In winter and early spring the lake is muddy and
roily, owing to strong winds stirring the bottom and to the suspension of light soil
and vegetable matter brought from the swamps and farm lands; but in summer the
Water is generally clear, with a brownish color, and is what is known as** juniper
Wwater.” The bottom is mostly of fine sand mixed with mud, and is fairly hard.

This section was at one time inhabited by a tribe of Indians, and the lake has
received the tribal name of Mattamuskeet. The Indian tradition as to the origin
of the lake—which is the popular one to-day—is that it was due to a fire which
burned many months, affecting a far larger area than is now covered by the lake.
In Support of this thcory the people point out the blackened and water-worn
CyPress stumps everywhere abundant near the shores, and argue that the
Surrounding territory, being swampy and peaty and covered with cypress trees, is
©ven now liable to have just such another fire. Prof. J. A. Holmes, of the North
Caroling Geological Survey, states that this tradition is untenable and that
Matta.muskeet, like others with the same story of origin—Lake Drummond, in
the Dismag] Swamp, for instance—is a natural lake,
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The lake is fed by draining from swamps and farm Jands and discharges throngh
a canal which hegins near Lake Landing on the southeast shore and ends in Yeo-
socking Bay, Pamlico Sound. The northern and western shores are swampy and
marshy, while on the south and east there are extensive farms, generally dry and
very fertile. Cypress and willow trees form an almost continuous border around

_the lake and grow far out into it,

The lake supports but little sport hshmg and no market fishing, although con-
siderable quantities of fish are taken for local consumption with rod and line and
gill net. The turbid and brown water renders the nets less conspicuous and this
increases their effectiveness.

‘While the variety of food-fishes found in the lake is rather small, it embraces a
number of first-class species. The most highly prized and the most imnportant
from a local standpoint is the white perch (Morone americana), which is exceed-
ingly abundant, reaches a large size, and occurs everywhere in the lake and drain-
age ditches. The yellow perch (Perca flavescens), locally called ‘redfin,” is also
abundant, but less 8o than formerly. The blue bream (Lepomis pallidus) is very
common and ranks next to the white perch in popular estimation. The large-
mouth black bass (Micropterus salmoides), having the local names of ‘‘chub” and
‘‘wvelshman,” is present in considerable numbers. The pike (Lucius reticulatus)
attains a large size and is numerous, and the pickerel ( Lucius americanus), called
““jack,” also occurs. Cat-fish (Ameturus catus, and doubtless other species) and
eels are abundant. The latter are not much used, although at one time a religions
sect called ‘*The Sanctified ” made a business of catching eels in the lake and ship-
ping them north.

The only effort to stock the lake seems to have been with carp, about 10 years
ago, and was fairly successful, although the fish is not highly regarded in the
community. After the West Indian hurricane in August, 1899, a cartload of
large carp was found in a hole near the south shore of the lake.

Other species found in the lake are the little sun-fish ( Enneacanthus gloriosus),
the common sun-fish or pumpkin-seed ( Eupomotis gibbosus), the darter (Boleich-
thys fusiformis), theroach or shiner ( Abramischrysoleucas), the stone cat (Noturus
gyrinus), the dog-fish (Amia calva), the hog-choker (Achirus fasciatus), the
silverside (Menidia beryllina), and minnow (Notropis).

Besides fishes, shrimp (Palcemonetes) and crayfish (Cambarus) are abundant,
and the blue crab (Callinectes) has been found in the canal and in the lake near
the outlet. Turtles and terrapin abound, and water snakes are numerous, the
‘““moccasin® (Tropidonotus) being most plentiful. Alligators are present, but
are not common.

CALIFORNIA, OREGON, AND ARIZONA.

During the first half of the fiscal year Mr. Cloudsley Rutter resumed
his special study of the chinook salmon of the Sacramento Basin, and
at the same time carried on an investigation of the general fish fauna
of the region. He also visited the headwaters of many of the eastern
tributaries of the Sacramento River, where no salmon run, and made
interesting observations on the fishes and large collections. Between
December and July Mr, Rutter was engaged in laboratory work, study-
ing the collections, preparing his reports, and compiling data for an
article on the embryology of the salmon as a part of the monograph
on the life-history of the species now in course of preparation.

In continuation of the ichthyological examinations of the Pacific
coast, referred to in previous reports, a party under charge of Prof.
Charles H. Gilbert, of Stanford University, visited the streams between
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the northern boundary of California and the Columbia River. The
field work began on July 1 and continued until September 27. The
results of this season’s investigations will be combined with those of
1897, when a similar party explored the coastal streams between San
Francisco and the Oregon line. A report on this work is shortly
expected from Dr. Gilbert.

Dr. P. I. Kirsch continued his volunteer services in determining
the fish fauna of the San Pedro River, devoting a few weeks to the
work in the summer of 1899. Only a short streteh of the river now
remains to be canvassed, and on its completion a report on the fishes
of this interesting tributary of the Colorado will be issued.

AQUATIC FAUNA OF PORTO RICO.

The extensive collections made by the Fish Hawk in Porto Rico in
the winter of 1898-99 have been distributed among specialists for
- study and report, with a view to the publication of a comprehensive
work on the animals found in the fresh and salt waters of the island.
The absence of information regarding the water fauna, the influx of
new people, and the inevitable development of the fishing industry,
appeared to the Commission to warrant the publication of a work con-
taining deseriptions of the animals and illustrations of many of the
most important, so that it might be possible for those persons not
experts to identify them. The specimens representing the following
groups were assigned to the specialists named:

Fishes and other vertebrates, Prof. B. W. Evermann and Mr. M. C.
Marsh, U. S. Fish Commission; tunicates, Dr. George Lefevre, Balti-
more; mollusks, Dr. W. II. Dall and Mr. Charles T. Simpson, U. S.
National Museum; stomatopods, Dr. Robert P. Bigelow, Massa-
chusetts Institute of Technology, Boston; macrurans and brachyu-
rans, Miss M. J. Rathbun, U. S. National Museum; anomurans, Mr.
James E, Benediet, U. S. National Museum; isopods, Dr. 1I. . Moore,
U. S. Fish Commission; leeches, Dr. J. Percy Moore, University of
Pennsylvania; polychwztes, Dr. A. .. Treadwell, Miami University,
Oxford, Ohio; oligochmtes, Dr. H. IF. Moore; nemertean and planarian
Worms, Dr. Wesley R. Coe, Yale University; sipunculids and echiurids,
Prof, Henry B. Ward, University of Nebraska; holothurians, echini,
Stafl*ﬁshes, and ophiurans, Prof. IHubert L. Clark, Olivet College,
Ollvet, Mich.; crinoids, Prof. W. M. Wheeler, University of Texas;
aleyonarians and gorgonians, Prof. C. W. Hargitt, University of Syra-
Cuse; corals, Dr. 1. Wayland Vaughan, U. S. Geological Survey; sea
a'11‘.3m0nes, Mr. J. E. Duerden, Kingston, Jamaica; sponges, Prof. H.V.

}lson, University of North Carolina; foraminifera, Dr. James M.
Flint, U. 8. N.; marine alga, Prof. O. I. Cook, U. S. National Museum.

The study of many of the groups has been completed, and the
Publication of the reports thereon has begun. It is thought that
reports on all the groups will be published during the fiscal year 1901,
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THE ALBATROSS SOUTH SEA EXPEDITION.

By H. F. MoORE, Naturalist of the Albatross.

In advance of the complete reports of the scientific expedition to
the South Seas of the U. S. Fish Commission steamer Albalross, which
will be published in the Bulletin of this Commission, the following
outline of the cruise is submitted:

The vessel, under the command of Commander Jefferson F. Moser,
U. 8. N., sailed from San Francisco on August 23, 1899. The scien-
tific work was under the direction of Mr. Alexander Agassiz, assisted
by a civilian staff composed of Messrs. A. G. Mayer and W, MeM.
Woodworth, of the Museum of Comparative Zoology; Mr. Maximilian
Agassiz, of Newport, and Messrs. C. I1. Townsend, H. F. Moore, A. B.
Alexander, and H. C. Fassett, of the Fish Commission. The naval
officers attached to the ship at all times showed great interest in the
work of the expedition and furthered it by all means in their power.
They were Lieuts. Hugh Rodman and B. K. McMorris, Ensigns A. J
Hepburn, C. R. Miller, and C. S. Kempff, Surgeon J. C. Pryor, and
Paymaster Grey Skipwith.

Between San Francisco and Nukahiva, in the Marquesas Archi-
pelago, the first objective point, 26 soundings were made, resulting
In the development of a basin from 2,500 to 3,100 fathoms deep, lying
between latitudes 24° 30’ N. and 6° 25' N., and probably extending at
least between longitudes 120° W. and 140° W.  For this great oceanic
depression Mr, Agassiz has proposed the name of Moser Basin. The
floor of the Pacific over this depression, as, indeed, in a larger part
of the deep waters explored by the Albatross, appears to be pretty
completely covered with a deposit of red clay and manganese. The
?hara.cter of the deposit varies at different stations, being sometimes
I the form of slabs, but more often composed of rounded nodules of
various sizes up to 6 inches in diameter, sometimes smooth and some-
times mammilated, and often inclosing or partially inclosing the teeth
of sharks and the hard ear-bones of cetaceans. In the deep waters
Where the manganese is not found the bottom consists usually of
globigering ooze, gradually changing to pteropod ooze as the depths
fiecrease, then to fine and finally to coarse coral sand as the coral
lsila.nds are approached, or to volcanic mud and volcanic sand in the
Vicinity of voleanic groups like the Marquesas and Society islands.

On the morning of September 14, 22 days out of San Francisco, the

high island of Ua-Huka, in the Marquesas Group, was sighted, and
187
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the afternoon of that day and the early hours of the following morn-
ing were spent in sounding and using the beam trawl and tow nets in
the channel between that island and Nukahiva. Between the islands
a depth of 830 fathoms was found and the trawl hauls developed an
apparently rich bottom, but the nets were so badly damaged by the
rocks that comparatively few specimens were obtained. -

At 9.30 4. m. on September 15 the anchor was let go in the harbor
of Tai-o-hae, Nukahiva Island. 7This harbor, with a comparatively
narrow entrance, is surrounded by high hills sloping almost from the
water’s edge, and hag the appearance of an ancient crater, the seaward
walls of which have broken down and admitted the waters of the
Pacific. Tai-o-hae is the seat of the French government in the Mar-
quesas Islands, and the members of the expedition were received with
great kindness by the government officials and residents. Two days
were spent in coaling and the members of the scientific staff utilized
the time in making collections on shore. 'The natives in the vicinity
of Tai-o-hae have adopted many of the outward forms of civilization,
and many of them live in houses of European architecture of a simple
type. In the interior, however, more of the ancient life is to be seen
and houses of pure native construction, invariably built on stone
platforms, are common, in fact, almost universal. In the forests are
found the sites of many old villages, now overgrown with large trees
and in some cases almost hidden by vegetation.

The population of the island is decreasing, probably as a 1esult of
changes in their mode of life and the introduction of diseases unknown
before the advent of the whites, and as a rule the people are subdued
in demeanor and apparently convinced that their race is doomed to
extinetion. The Marquesas Islanders are among the few South Sea
Islanders (of whom the ancient dwellers on Easter Island are the most
notable) possessing the art of stone carving. Several specimens of
rude idols were seen, and the members of the party who had the best
opportunity for observing are of the opinion that they are still objects
of some veneration, if not of worship.

About noon on September 17 anchor was weighed and the Albatross
stood out of the harbor for the northwestern end of the Paumotu
Archipelago, en route to Tahiti. Soundings were made on this line
which, when considered in connection with those obtained before
reaching Nukahiva, appear to indicate that the submarine plateau
from which the Marquesas Islands arise has a depth of about 2,000
fathoms and a width of 50 miles.

On September 20 Ahii, the first of the low islands, was sighted and
before noon of the following day the ship, under the pilotage of a
native, entered the lagoon of Rairoa, through Avatoru Pass, and came
to anchor. Three days were spent in examining the atoll and making
collections, A line of soundings was run across the lagoon, which
is the largest in the Paumotus, developing the fact that it has a prac-
tically level floor with a depth not exceeding 20 fathoms. This line
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was subsequently extended seaward at each end for o distance of
several miles, in order to develop the submarine insular slope.

After leaving Rairoa the atolls of Mataiwa and Tikehau were exam-
ined from the ship and a landing for a few hours was made at Makatea,
an elevated coral island of considerable interest. The cruise was then
continued to Tahiti, in the Society Islands, where coal and supplies
were to be obtained for the cruise through the Paumotus.

Tahiti was sighted at daylight on September 27 and the anchor
dropped in Papeete Ilarbor on the afternoon of the same day. A
week was spent at this port in coaling, laying in supplies, and making
minor repairs and overhauling the engine. The naturalists of the
party utilized the time in collecting on shore and on the reefs. The
harbor is protected from the sea by a barrier reef, part of a long stretch
which practically encircles the island, changing from fringing reef to
barrier reef, and conversely, as it establishes or loses its connection
with the main island. Opposite Papeete the reef is interrupted by a
pass, one of many which occur at intervals, through which shipping
gains access to the harbor. Papeete is the seat of the French colonial
government in the South Sea Islands. It has a garrison of about 200
men, and a cruiser is usually lying in the harbor. The United States
and several European governments are represented here by consuls,
who are aceredited to the French South Sea possessionsasawhole. The
population is said to be about 5,000, of whom a large number are whites
engaged in trade or connected with the government of the island.

On October 5 the Albatross sailed from Papeete for a cruise through
the Paumotu Archipelago, during the course of which Makatea was
reévisited and about twenty-five other islands, of which Pinaki was the
easternmost, were examined. During this cruise much information
wasg gathered concerning the formation of the islands of the Paumotus,
which furnish a fairly complete series, from the typical atolls like
Rairoa to the elevated coral platean of Makatea.

A landing was made at Makatea and a party crossed the island to
a village on the east side. The top of the coral table-land exhibited a
slight depression in the interior, and the rocks are eroded by subaerial
agencies into a picturesque diversity of caverns, small canyons, and
Pinnacles, unlike anything seen elsewhere on the cruise. The pre-
cipitous walls, which in places rise sheer from the sea, and elsewhere
are fringed with narrow beaches and reef flats, by their terraces and
lines of caverns eroded by the waves, indicate that the island has
bassed through four periods of elevation. The cliffs are most precipi-
tous on the weather side, and the terraces best developed on the more
sheltered shores. The vegetation is richer and more varied than on
the low islands of the Paumotus subsequently visited.

Stops varying in length from six days to an hour or two were made
8% a number of the islands, and wherever opportunities occurred

_Collections were made by the naturalists of the expedition. The
trawl and dredge hauls, which were in depths of from 725 to 2,440



140 REPORT OF COMMISSIONER OF WISH AND FISHERIES.

fathoms, yiclded but meager results, and the surface and intermediate
tow nets also took but little. The collecting on the reefs and in the
shallow water was unproductive, as compared with similar collections
in the West Indies, although some interesting forms occurred in con-
siderable abundance. About 100soundings were made in this part of
the eruise, and the contour of the bottomn and the extent of the main
Paumotu plateau west of Pinaki were fairly delineated.

In that part of the Paumotu Archipelago visited by the Albaiross
the natives showed, in their habitations, boats, utensils, and mode of
life, the influence of somewhat intimate contact with the whites. On
some of the larger islands are stationed gens d’armes, the local repre-
sentatives of the French colonial government, and traders and mis-
sionaries are found almost everywhere. Nukatavake was the only
island where the expedition noted any approach to primitive condi-
tions, and the stop there was too short to enable the members of the
party to make more than the most casual observations. It is prob-
able that in the eastern islands more of the old life obtains than in
those parts of the archipelago in more immediate communication with
Tahiti. The people are much under the influence of missionaries,
mostly Tahitians, although some are whites, and while their morality
is perhaps not all that could be desired, they exhibit considerable zeal
in their religious observances and some rivalry between the various
gects. At Pakaka, on Apataki, with a population of perhaps 200, the
members of the expedition observed four churches, and were informed
that there was one more, a representation which it would be difficult
to duplicate in & village of the same size in the United States.

Three days were spent at anchor in the lagoon off Rotoava on
Fakarava, where is located the French residency for the Paumotu
Archipelago. Like most of the larger villages of the eastern Paumo-
tus, Rotoava is well kept, with a broad main road shaded by cocoanut
trees stretching along the lagoon front, the coral soil compacted to a
smoothness resembling concrete. The usual eollections and observa-
tions were made and the ship sailed on October 14. A stop of very
short duration was made at Anaa, an island rich in cocoanut trees
and supporting the densest population in the archipelago. A curious
fish trap or weir, constructed of coral rocks, was observed on the
reefs at this place, the fish being removed from it at low water with
dip nets. The lagoon of Anaa is one of great beauty, and its brilliant
colors reflected on -the clouds were visible many miles away, long
before the island itself was sighted.

After leaving Anaa the islands of "Tahanea, Tuanaka, Raroia,
Takume, and Taenga were visited, but the first stop, six days, was
made at Makemo, where bad weather delayed the arrival of a coal
supply ordered from Papeete. The naval officers utilized the enforced
stay in making a survey of Northeast Pass and its anchorage, which
have been inadequately charted, and in carrying on magnetic and
astronomical observations of value to mariners. The reef flat in the
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sea face of Makemo is narrower than at Rairoa, and its outer edge is
extremely rugged, with gnarled tongues of nullipore-covered rock
thrust seaward, leaving between them gullies in which the water wells
with the surf. In places where the end walls of the gullies are abrupt
the heavy swells, which roll almost unceasingly in this region of the
trades, dash vertically aloft in spouts sometimes 20 feet or more in
height. The nullipores grow most luxuriantly in those parts of the reef
which arereached by the spray, and consequently the sea verge of the
reef is raised above the level of the flats behind, and around the
blowholes there is usually a partial rim, which slopes away like the
flanks of a crater. At Makemo and nearly all islands where the outer
edge of the reef has a nullipore ridge with a comparatively narrow
reef flat behind there is a channel about a foot in depth, through
which the water dashed over the rim flows in rather swift currents
parallel with the shore, until it finds a lateral channel permitting it
to flow back to the sea. In some places at Makemo, Fakarava, and
elsewhere this canal is incompletely eroded, and consists of a net-
work of small channels from 6 to 18 inches in depth, where the sand
and fragments of coral rock washed back and forth by the currents
show clearly tho mechanical agents by which the scouring out of the
ledge rock has been effected. At Makemo there is also a narrow cut,
as yet but 2 to 4 feet deep, through which the tide rushes into the
lagoon at high water and which is doubtless a pass in embryo. A
contemplation of this and various other cuts in different stages of
formation was convineing that passages through the rims of atolls are,
at least sometimes, formed by erosion rather than by discontinuity in
the growth of corals. After the cut has once reached a depth where
the sea has access to it at or near low water the cutting away of the
rocks must proceed more rapidly, as swift currents are continually
discharging through the gaps on the lee side of the atolls the vast
quantities of water which the waves wash over the-low rims of reef
on the weather side. In some of the passes of the Paumotus there is
& current of 7 or 8 knots flowing from the lagoon seaward which is
Sometimes merely checked and not reversed, even at high water.
Hikueru was visited principally for the purpose of examining the
bearl fishery in the lagoon, which has no entraice sufficiently deep to
float even a large boat, the small sloops and catboats used in the
fishery being dragged and carried over low places in the reefs. The
lagoon is opened to fishing one year out of three, when the small resi-
dent population is augmented by a heavy influx from most of the
Paumotu Islands and some of the Society group—at the time of the
Vigit of the Albatross it being estimated that over 3,000 persons were
Ofl the igland. The fishery is carried on entirely by naked native
dlvel‘S~men, women, and the larger children. The men frequently
80. to a depth of 15 fathoms, staying under water from two to three
Minutes, and the best divers are said to sometimes reach & depth of
20 fathoms. "The members of the party saw a man bring up several
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shells from water 14 fathoms deep, after an immersion of two minutes
and forty seconds. The yield of mother-of-pearl is large, but appar-
ently decreasing. Pearls are not so frequently found here as in other
islands of the archipelago where the shells are less abundant.

After leaving Hikueru a stop was made at Nukatavake, as before
mentioned, and a landing was also made at Pinaki, where the lagoon
was found almost inclosed, shoal, with over 100 small islets of
Tridacna shells, and apparently in process of filling up.

From Pinaki the Albatross went to the Gloucester Islands, where
valuable observations were made, and then via Mehetia to Tahiti.

On November 6 the expedition again arrived at Papeete, where it
remained until November 15, coaling and refitting. During both
this and the first visit the expedition was received with much cour-
tesy by the people of Papeete, who, in addition to the extension of
hospitality, in a number of cases provided facilities and rendered
assistance to the members of the party in carrying on their work. In
addition to the shore and reef collection, several members of the
party examined most of the valleys in the vicinity of Papeete, and
made soundings and observations in Lake Vaijhiria. The population
of the island is restricted to a narrow fringe around the coast, the
interior, with its high peaks and narrow spurs, separating equally
narrow valleys, being ill adapted to the temperament and necessities
of an ease-loving people like the Polynesians. A road, mostly in
good condition, encircles the island, and, with the sea, affords the sole
means of communication. The reef skirting Tahiti is principally of
the barrier type, sheltering a channel from the sea and affording a
smooth passage for small craft navigating the coast. In some places
the channel is of sufficient depth to afford passage and harbor to
vessels drawing 15 feet, and the steamers, which come several times
a year to load fruits for the Australasian colonies, are able to take
berths near the plantations from which they draw their supplies.

The so0il of Tahiti, as is usual in voleanie islands, is fertile and the
vegetation luxuriant. Cotton and sugar are produced, but appear to
be less important than formerly. Coffee grows almost within reach of
the sea. There is an increasing production of vanilla, which is said to
be of excellent quality} and the oranges grown on the island are unsur-
passed. The plantations are all on the strip of lowland along the
coast and in the lower and broader portions of the numerous valleys
which furrow the island radially from the high interior. Papeete,
the capital, has a trade of some importance, being the distributing
point for the entire Ifrench South Sea Establishments and the port of
transhipment of their products of copra and pearl shell.

The beauty of the island is unsurpassed by anything seen on the
cruise. Its high, rugged mountains, one exceeding and several others
almost equaling 7,000 feet in height, the mmany cascades and water-
falls plunging over precipitous valley walls or leaping from ledge to
ledge on the flanks of the ridges, its dales and valleys, with rapid
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coursing streams and wealth of tropical verdure, form the elements
of a picture as rich in detail as it is bold in ensemble.

The shore line is fringed with cocoanut palms, and the small sandy
islands on the reef are given up to the culture of the same tree. Much
of the uncultivated land along the coast and in the lower parts of the
valleysis given up to dense thickets of guavas, which, since their intro-
duction some years ago, have, together with the lantanas, spread with
such amazing rapidity that they have become a nuisance. In the
upper parts of the valleys the wild plantain, or ‘‘ fei,” with its great
upright bunches of fruit, as distinguished from the drooping bunches
of the banana, grows in abundance and is an important item in the
dietary of the natives, who carry it to their homes along the coast.
Wild oranges, limes, and shaddocks are common and excellent in
quality; calladiums grow in the marshy spots; tradescantias in places
almost choke the streams; and along their damp margins, where level
tracts free of rocks occur, a species of wild ginger, the rhizomes of
which are used in making a native curry, grows in dense thickets, and
in November exhales a delicious aromatic odor from its flowers, just
Peeping a few inches above the ground. Higher up the valleys dra-
canas and tree ferns oceur, tillandsias and the bird’s-nest fern depend
from the larger trees; clambering vines, creeping pandanus, and the
giant fern abound among the rocks; a variety of trees, including an
occasional sandalwood, clothe the hillsides, and a host of small and
delicate plants cling to the precipitous rock faces, where dripping
Wwaters keep them perennially moist.

In the streams the gamy little perch-like Dula lies in the pools,
shrimps of the genus A#ya court the shelter of stones and aquatic
vegetation, and a crab of the family Thelphusidce scales the vertical
faces of the overhanging rocks with astonishing celerity and always
out of reach. A little kingfisher is always found along the streams
and their dry beds, apparently depending more upon insects, which
it catches on the wing, than upon the usual food of its kind, and in
the woods are at least two species of pigeons and other smaller gpecies,
A large hawk was also several times observed attempting to catch the
ducks which make Lake Vaihiria their home, but it is said to be an
imported species. High up the valleys the frigate bird is always to
be seen sailing about the almost inaccessible crags where it makes its
lest; and a little white tern is commonly seen in Tahiti, as at Nuka-
hiva, far inland, and occasionally resting upon the irees.

. On the reefs the fauna is hardly more rich than in the Paumotus.
,P he living corals are in most places neither abundant nor varied.
The solitary fungia is scattered over the reef flats, in shoal water, and
there are patches of reef-forming corals about the edges of the dead
rock, and more or less impoverished-looking clusters on its submerged
top, but nowhere apparently are there flourishing masses such as were
Seen in the pass at Rairoa. Gorgonians and Aleyonaria generally are
boorly represented in both the Society and Paumotu arghipelagOOS;
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several species of starfish are common, but not abundant, and there
are 4 or 5 species of sea-urching and several holothurians. A species
of Grapside. is common about the rocks along the shore and exposed
on the reefs, and by raising the coral fragments and breaking them
in pieces several small ecrabs were found, together with stomatopods
and shrimps and prawns and other species of crustacea, and a num-
ber of worms were collected in the same manner, although less exten-
sively than in the Paumotus.

Tahiti proved interesting and attractive, especially on the second
visit, after the monotony of the atolls of the Paumotus, and it was
left with some regret on the morning of November 15.

Some of the Leeward Islands of the Society group were visited, with
anchorages overnight at Tahaa and Bora Bora, and a short stop was
made at Aitutake, in the Cook group. The Leeward Islands, like the
rest of the Society group, consist of bold and picturesque voleanic
peaks skirted by coral reefs and reef islets on a broad shore platform,
and Aitutaki resembles them, but its peaks are low and its structural
features in general on a smaller scale.

The next place visited was Niue, an isolated, elevated, coral island,
with bold precipitous terraced walls, rising to a height of from 150 to
200 feet above the sea. The sgurface of the island is comparatively
level and less elaborately sculptured by erosion than is Makatea, which
it resembles in a general way. The vegetation is far inferior in
luxuriance and variety to that of the Society Islands, but excels that
of the atolls of the Paumotus. Some attempt has been made to raise
gsugar, but the fields did not look promising.

From Niue the Albatross steamed to latitude 21° 18’ 8., longitude
173° 31’ W., where a sounding and Blake trawl haul were made in
4,173 fathoms, the greatest depth at which a trawl has ever been used.
A species of sponge, allied to a form before known only from com-
paratively shallow water, was taken. In latitude 21° 18’ 8., longitude
173° 51’ W., a sounding of 4,540 fathoms was obtained,

Early in the morning of November 28 the magnificent cliffs of Eua
were sighted, and just before noon, after coasting the east, south, and
part of the west shores of the island, anchor was dropped in English
Roads, off Ohonua village. The east side of Eua presents the high-
est and finest coralliferous limestone cliffs séen during the cruise,
and they excited the admiration of all on board. Eua was left on the
following morning after an examination of its general features, and
a short run was made to Nukalofa, the capital of the Tonga Islands,
where the members of the expedition were kindly received by King
George, the officers of his government, and the people. The govern-
ment of the Tonga group is a limited monarchy under the control of
the natives, and the islands appear to be well conducted and orderly.
Tongatabu, on which the capital is situated, is somewhat elevated in
its southern part, but slopes gradually away to the northward, where
it is continued over the plateau as a number of small islets and reefs.
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The interior of the island is level and the soil apparently fertile and
cultivated more or less by the natives, who ship their fruits to the
English colonies in Australasia. A large proportion of the people are
owners of a horse or two, which they use in their agricultural opera-
tions and for the transportation of their products to the coast.

The collections here were not extensive, as the reef and waters in the
neighborhood of the anchorage exhibited an unusual paucity of life.
A trip was made to the village of Hihifa, where there is a remarkable
rookery of fruit bats, occupying about fifteen adjoining trees and
estimated to contain upward of 6,000 individuals. Although these
animals destroy considerable quantities of fruit, they are ‘“tapu” and
under the immediate protection of the chief of Hihifa. They are not
permitted to be shot or molested in any manner, and it was only after
considerable negotiation that the members of the expedition were
allowed to catch three specimens, which were taken back to the ship
alive. Nowhere else on the cruise were fruit bats of this or any other
species found in colonies of more than a score.

After leaving Nukalofs, the Namuka and Vavau groups of the
Tonga Archipelago were visited and examined with relation to their
exposed and submarine structure. At Namuka Iki there is a small
area of stratified voleanic rock, soft and friable, and said to resemble
somewhat the so-called soapstone of the Fiji Islands. Namuka Iki
isthe convict settlement of the Tonga Islands. A number of rude huts
were séen on the island, some of them showing indications of quite
recent habitation, and several recently cultivated yam plantations
were observed, but the inhabitants, who are few in number, kept out
of sight. Namuka Island, from Namuka Iki but a few miles distant,
is ‘composed of uplifted coralliferous limestone, the weather shore
being extremely rugged and much eroded by the seas. 1In the interior
are several rounded eminences of moderate height, but upon exami-
nation these were also found to be composed of limestone.

Residents of Namuka stated that some of the islands of the group
arevoleanic, and those seen from theship appeaved tobe. The Namuka
Group is, therefore, of mixed formation, partially volcanic and par-
tially of elevated coral limestone.

From Namuka the course lay between the western chain of volcanic
islands and the plateaus of the Namuka, Hapai, and Vavau groups.
Lette, of the voleanic chain, is still active and some of the others have
been the scene of recent activity. Falcon Island, which appeared
above the sea in 1885 as a low voleano, with a cone of loosely com-
bacted ash and scorim, had been entirely washed away by 1898 and
reduced to the condition of a breaking reef, much as it appeared when
first discovered in 1865.

Nolandings were made on the islands of the Hapai plateau, but some
of the westernmost were seen to be limestone islands of considerable
height. The Vavau Group, comprising the most northern islands of
the Tonga Archipelago, is one of picturesque beauty. The northern

F.C,1900-10 '
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part of the principal island, Vavau, is high and bold, with precipitous
shores, but it slopes away to the southward where it breaks up into
an intricate maze of headlands and islands, gradually decreasing in
size and height until they are lost beneath the sea as breaking reefs
on the southern edge of the plateau. This archipelago of islets is
evidently the eroded remnant of a single high coral island, of which
Vavau is the largest fragment, which formerly covered the entire
plateau and was, perhaps, connected with the Hapai Group.

The Albatross anchored at Neiafu, Vavau, on the morning of
December 4 and left in the afternoon of the following day. The har-
bor is well protected, but the water is rather deep. It is approached
through a fine fiord with precipitous coralliferous limestone walls,
from which a number of flat-topped rocks and islets have been cut off
by the erosive action of the sea. . At Neiafu the rocky walls of the
fiord are interrupted and a broad slope extending into the interior
gives room for the village and an ample cultivated acreage behind it.
Several trading stations are situated along the cove, one on the star-
board side in entering being in a situation of almost idyllic beauty.

The island is generally well wooded and produces a variety of
fruits and vegetables. The natives are of the Maori race, like those
of Hawaii, Samoa,; and the islands which the Albatross visited to the
eastward. Here, as in the other islands of the group, tapa, the bark
cloth of the South Seas, is produced in considerable quantities, and the
rap rap of the tapa club is heard everywhere and all day long. ' A few
corals were collected at Neiafu, but the other collections were poor.

From Vavau the vessel ran to the Fiji Islands, making a short stop
at Kambara in the Lau Group, and then proceeding to Suva, where
nine days were spent in refitting and coaling. A number of cases of
specimens were packed up and shipped from this port, previous ship-
ments having been made from Papeete.

Suva is the seat of the British Government in the Fiji islands, and
the expedition was kindly received by the colonial officials, who,
among other courtesies, provided an excellent guide and carriers for
a party which visited the interior. The town has a population of less
than 2,000, of whom a large proportion are whites. The harbor is
good, protected trom the prevailing easterly winds by a high point
and from the swell of the open sea by a coral reef traversed by a deep
pass which forms the entrance. The anchorage is good, and vessels
of considerable draft can lie alongside the wharf. Kxtensive collec-
tions having beeu made by Mr. Agassiz on a former expedition to the
Fijis, but little collecting was done along the coast, and three mem-
bers of the party made an excursion into the interior of Viti Levu, the
principal island of the archipelago.

This island is the largest and 1nost populous visited by the Albatross.
Its interior is mountainous, but the peaks are neither so high nor steep
as those of Tahiti, about 4,000 feet being the greatest altitude, and
the valleys are broader. The principal river, the Rewa, entering the
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sea a few miles east of Suva through an extemsive delta, is a broad
stream navigable for light-draft steamers for a distance of 30 miles or
more from its mouth. Launches make daily trips from plantations
up the river to Suva, and it is important as an avenue for the trans-
portation of cane to the mills, substantial steel barges towed by
laanches being used for the purpose. The natives also carry their
fruit and produce on bamboo rafts, which are floated downstream to
the delta and thence to Suva. The valley of the Rewa is populous
and fertile, and a number of plantations are located on its banks.
Oranges and related fruits, which in a feral state abound in the Society
Islands, were rarely seen growing wild in Viti Levu, and the fei,
although it probably occurs, does not hold an important place in the
diet of the natives, who subsist largely on fish, yams, taro, and bread-
fruit. As in all the volcanic islands visited, as contrasted with the
atolls, the meat of the cocoanut is not much eaten, though its oil is used
in preparing certain dishes and its water is used as a beverage. A
sort of glutinous pudding, prepared by pounding up cooked taro with
cocoanut oil, is highly regarded as a delicacy, and the stone pestles used
in its preparation are found in every household. The Fijians,like the
Samoans, Tongans, and other Polynesiaus, drink kava, which is an
infusion of the comminuted roots of a species of pepper (Micropiper).
Formerly the green roots were reduced to a pulp by mastication, but
for hygienic reasons this has been prohibited, and the dried roots are
now pounded in a mortar or grated. The beverage is not fermented,
and intoxicating properties are denied to it by recent investigators.

The weather side of the island is well wooded and fertile, the veg-
. etation is luxuriant and in general more massive in character than in
Tahiti, and the filmy growths of tropical forests are less conspicuous.

The Fijians are a sturdy, independent race with dark skins and
fine physiques. The women have less beauty than those of the Maori
race, but many of the men are fine specimens of vigorous, athletic
manhood. As a rule they are not given to toil, and to supply labor for
the plantations there have been large importations of Indian coolies,
Wwhose physical inferiority to the natives is striking.

In the coastal regions of Viti Levu there is more or less admixture
of Tongan blood, and the color, especially of the chiefs, is lighter
than among the mountain people of purer Papuan descent. For the
most part the natives live in houses of pure Fijian architecture, those
of the chiefs, especially, being well constructed and often neatly kept.
Some of them have the beams and pillars neatly and ingeniously
ornamented with wrappings of cocoanut fiber sennit in various’
designs and colors, and in the house of the chief at Rewa the wood-
work is hardly to be seen for the closeness of its ornamentation.

As chiefs of districts and villages the old native ruling classes have
been given a certain amount of authority under the British colonial
8overnment, and the natives are well satisfied and contented without
having lost their natural independence of character. As & race they
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are intelligent, and some of the chiefs have been well educated in the
schools of the Australasian colonies, speaking English with fluency
and being well informed of the events of the world.

The common people and some of the chiefs live much as they did
before the advent of the whites, excepting that they have, of course,
long given up their tribal wars and some of the practices arising there-
from., Most of them are professed Christians and in form, at least,
are more devout than some of their white neighbors. In the vicinityof
Suva white influence is seen in the dress of the women, a cotton gown
reaching to the ankles, and the men wear cotton loin cloths, or sulus,
and shirts, the chiefs dressing in white. In theinteriorof Viti Levu,
however, and at Kambara, the dress of many of the women is a skirt of
fiber reaching to about the knees, and the men wear the sulu without
covering to the upper part of body. Exceptin a few places, practically
all of their household utensils are of home manufacture after their
ancient models, and their villages are innocent of corrugated iron. A
few large, double-sailing canoes are still to be seen, but there are none
approaching in size the great war crafts of former times, and in the
neighborhood of Suva, at least, they are fast giving place to sloops
and cutters, whose general superiority the native appreciates.

Before reaching Suva four soundings, ranging between 324 and 600
fathoms, were made among the southern islands of the Lau Group,
and another of 990 fathoms was made about 13 miles west of Kam-
bara. After leaving Suva no soundings were made until in latitude
12° 43’ S., longitude 179° 50° W ., a depth of 1,445 fathoms was found
about midway between Fiji and the Ellice Islands. The trawl and
tow nets were used at this station with rather meager results and this
constitutes practically the only work of the kind between Suva and
Yokohama, although the surface net was used on several occasions.
The following day asounding of 245 fathoms was found at a point about
half a mile south of Nurakita Island. This island, usually known as
Sophia Island, is owned by a white man who has erccted an apparently
substantial building, and is inhabited by Samoans in his service.

From Nurakita the Albatross proceeded to Funafuti, when anchor
was dropped in the lagoon off the village of Fongafale on the after-
noon of December 23. Funafuti is one of the few atolls which have
been well surveyed. It is almost 15 miles long and about 10 miles
wide, its greatest length being nearly due north and south, and
its width east and west, magnetic. The depth of the lagbon will
average 24 fathoms, but it is considerably shoaler on the west side,
and there are many reefs and coral patches scattered everywhere over
the lagoon, these being readily recognized in the sunlight by the light-
green color in contrast with the blue of the deeper water. Outside
of the atoll the water is deep, soundings of 1,000 fathoms being
obtainable within 2 or 3 miles of the shores and still dceper water
being found beyond. Funafuti is, in fact, the summit of a steep sub-
marine peak. Theland lies on the eastern and southeastern rim of the
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atoll and consists of a number of long and extremely narrow islands
on the reef flats. It is widest, about 600 yards, at the easternmost
point, where the village is situated, but elsewhere it is varely a third
as wide. A large part of the land consists of coarse coral shingle
and rubble overgrown by an almost impenetrable scrub, but near
the village it has a more sandy soil, supporting a growth of cocoanut
trees. There is also in the vicinity of the village a slightly brackish
sink or shallow pool where taro is grown and whose verge supports a
few banana and breadfruit trees, the first that the expedition found
growing on an atoll. In 1897 a boring 1,100 feet deep was made at
Fongafale to determine the depth of the coral formation and the char-
acter of the underlying structure of the atoll.

The population of IFongafale, which is the only inhabited island on
the atoll, is stated to be about 250, with a native government under
the protection of the British flag. The natives are all Christian and
extremely devout, Sunday being entirely devoted to religious observ-
ances and services at other times being frequent. On Sundays the
men dress in shirts and trousers and some wear coats, and the women
appear in loose flowing wrappers of cotton stuff and hats of a style
never seen elsewhere, but which are the pride of their owners and the
glory of Fongafale. On ordinary occasions the womsan wear nothing
but a short skirt of pandanus-leaf strips sewed to a waistband.

The chief and one or two others have houses built of coral rock and
Plaster upon European models, but the majority of the dwellingsare of
native design, but of several types, asif extraneous influences had been
at work. 'The most common type, and the one probably indigenous to
the island, has a floor or platform over the whole or a large part of the
8pace occupied by the house, raised about 2 feet above the ground, a sort
of picket fence preventing the encroachment of pigs and dogs beneath.
Another type is without a platform, but the ground is covered with
a neat layer of white coral shingle and pebbles, over which mats are
8pread when one wishes to sit or lie down. Houses of this character,
Probably of Samoan origin, usually have no permanent walls, but a
80rt of native ¢ venetian blind,” made of broad mats of cocoanut leaves,
is arranged so that it may be raised or lowered as occasion requires.

The natives of Funafuti are quite different in appearance from
those of the Fiji Islands, belonging to the Maori race, which inhabits
the islands to the eastward. During recent years, at least, they have
pad considerable intercourse with the Samoans, whom they resemble
I appearance, and it is not improbable that the Ellice Islands were
Populated by emigration from the Samoan Archipelago, which is dis-
tant between 500 and 600 miles. A Samoan teacher was present on
the .island at the time of the visit of the Albafross, and so far as could
be Judged his influence was paramount to that of the chief. The
Datives were hospitable and kindly disposed, and exerted themselves
for the Pleasure and entertainment of the members of the expedition.
With the exception of two Roman Catholic missionaries, who contem-
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plated leaving on account of the coldness of their reception by the
already Christianized natives, there were no white men resident on
the island. The white trader had died several months before and no
one had taken his place. The rupply of tobacco, soap, and some
other necessaries was exhaunsted, and the members of the partyavailed
themselves of an active demand for these articles in making collec-
tions of ethnological specimens, a fairly complete collection of fishing
appliances being secured.

During the two days spent at Fongafale the naturalists of the party
made collections of corals and other specimens on the reefs. Great
difficulty was encountered in getting specimens of fish, not only at this
island, but everywhere in the South Seas. It was rarely that fish could
be taken on a line, and the few captured -generally belonged to spe-
cies of which specimens were easily obtainable. Places presenting
opportunities for hauling the seines were comparatively few, owing to
the coral growths on the bottoms of the lagoons, and on the outside
of the atolls there were usually no places whatever where a net could
be set. Gill nets were tried in a number of places and in several ways,
and traps of various types were set where strange and gorgeously
beautiful fish were swarming, but only the most meager results were
obtained. Fishes.in considerable numbers and variety could always
be seen about the corals, but on the slightest alarm they would with-
draw into the numerous holes and crannies, where they were secure
against all attempts to catch them.

Attempts to secure specimens and fish for the officers’ mess from
the natives were no less abortive. The South Sea Islanders every-
where pay more or less attention to fishing, but in a desultory way
and upon a small scale and, except when they go out to sea after flying-
fish and bonito, rarely make catches of considerable size. In lagoon
fishing they usually catch barely enough for a meal for themselves.
They use a large variety of apparatus—traps differing in typein every
group, but all made upon the principle of our own lobster pots, seines,
dip nets, scoop nets, hooks and lines, and spears. The netsare nearly
all made by the natives of twine composed of fibers indigenous to the
islands, and many of the lines are also of home manufacture, although
the cotton line of the whites is used more or less in many places. The
natives generally exhibit considerable skill in making twine and
cordage, and examples were seen which in strength and workmanship
were not inferior to the products of machinery. Iron hooks obtained
from traders are now extensively used in most of the islands, but in
some cases barbless ones are preferred to the ordinary type, and for
some kinds of fishing the native hooks of pearl shell and bone are
found more effective. For catching the bonito and kindred species
the natives and white residents of the islands claim that nothing
equals a sort of native ‘‘fly,” which, with slight modifications, was
found everywhere from the Paumotus to the Marshalls. It consists
of a pearl-shell shank to which a slightly curved and retrorse point
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of bone or shell is firmly lashed and furnished with a tuft of stiff fiber
to serve as a lure. For lagoon fishing a hook made of a single piece
of lamellibranch or gasteropod shell is sometimes used, and for shark
fishing recourse is still occasionally had to the anecient hard-wood
hook; but both of these types have been largely displaced by iron and
steel, in some cases the natives adapting the new materials to the old
familiar models.

Iron wire has also almost displaced hard wood for the armament of
the fish spears, although the old model, with its crown of six or eight
points, is still adhered to from the Paumotus to the Carolines. Spear-
ing fish is practiced on the reefs at night when the flaring lights of
cocoanut-leaf torches are used to lure the fishes from their hiding-
places among the corals.

The Albatross left Funafuti on December 26, and sailed for the
Gilbert Islands, coasting the island of Nukufetau en route. Between
the Ellice and Gilbert islands she encountered much bad weather, with
wind and rain, and it was found impossible to make soundings. In
the Gilberts the islands of Arorai, Onoatoa, Taputeuea, Apamama,
Maiana, Tarawa, Apaiang, Maraki, and Taritari were coasted and
examined. Landings for a few hours were made at most of them,
excepting Taritari, where the ship entered the lagoon and lay at
anchor for a day and a half off the village of Butaritari. ,

Eleven soundings were made in the Gilberts, and the indications
are that these islands, like the Ellices, are the summits of rather steep
Submarine peaks rising from a depth of about 2,200 fathoms. No
landing was made at Arorai, but natives who came off in a boat stated
that there was a small sink or pond, but no lagoon. Maraki has a
lagoon of considerable relative size, but, with the exception of two
Small, shallow passes, practicable for boats only, it is entirely inclosed.
With the exception of Arorai and Maraki, all of the Gilbert Islands
}'isited by the Albatross have lagoons, which are only imperfectly
Inclosed by land, the western part of the atolls, as a rule, consisting
of reefs, without the sandy linear islets which characterize the weather
side. Some of the atolls have a double fringe of islets, a peculiarity
Wwhich was nowhere seen in the Paumotus, but which was afterwards
Doticed in certain of the atolls of the Marshall Archipelago.

On the morning of January 5 the ship entered the southern passage
of Taritari atoll, under the guidance of a white pilot, and early in the
afternoon came to anchor off the village of Butaritari, where she
Temained until the morning of January 7. The lagoon is full of coral
Patches of all sizes, from a few feet in diameter up to reefs of consid-
erable size, and a collection of the characteristic species was obtained.
The shore and reef collecting proved poor in those portions of the
atoll within reach of the ship, and circumstances did not permit this
branch of the work at any considerable distance from the anchorage.
h} company with some of the white residents and natives & trip was
made to the reefs near the entrance for the purpose of making a colleoc-
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tion of the reef-dwelling fishes by means of explosives, but the attempt
was attended with but poor success, owing, the natives stated, to the
fish having been scared away by previous operations. Explosives for
catching the fishes on the reefs and poisons for taking them in the
small tidewater pools, where, from their shy and secretive habits, it is
difficult to secure them with nets, are perhaps the only feasible means
of making extensive ichthyological collections under the conditions
prevailing in the South Seas, and the expedition was handicapped
by not possessing the means for working along these lines. On the
whole, the biological collections on the coral islands were disappoint-
ing, and far less than similar effort would have yielded in the waters
of the West Indies or on the coast of Japan.

At the various islands where stops were made a few ethnological
specimens, principally fishing and canoe implements and articles of
adornment, were gathered, but as a rule the time was too short for col-
lecting of any sort. The houses differ somewhat in different islands,
but typically consist of rather high eocoanut-thatch roofs supported
on blocks of coral rock or posts about 3 feet high. Many of them,
but not all, have floors on a level with the eaves, a scuttle or hatch
giving access to the compartment above, which is used for sleeping
purposes and as a storehouse. On some of the islands where no land-
.ing was made, e. g., Taputeuea, the corner stones, which are usually
about 10 or 12 inches square in cross sections, were seen in places
along the beach, sometimes quite in the open, on bare sand flats, the
rest of the house having disappeared.

On all of the islands visited more or less attention is given to the
cultivation of a large rank-growing species of taro, which has proba-
bly been introduced from some of the voleanicislands of other groups
where it is indigenous. The taro patches are artificially constructed
trenches dug in the sandy soil and usually for some distance into the
underlying coral rock and filled with an accumulation of vegetable
mold, which lying, as it were, in a more or less impervious basin, is
kept constantly moist by the rains. These beds are carefully culti-
vated and fertilized by household refuse and other materials, the soil
from time to time being loosened up and added to by materials sifted
through a sieve of cocoanut fiber. At Apamama a spade made of a
pearl shell lashed in a cleft stick is used in agricultural operations.
Bread fruit grows sparingly, and in general the fauna is more varied
than in the Paumotus.

The uatives are smaller and of slighter build than those of the
Ellice Islands, and their color is somewhat darker and the hair gen-
erally straighter and coarser. The men wear a pandanus-leaf mat
reaching to below the knees, and the women are clothed in skirts of
stripped leaves, whicn form a very scant covering. As a rule, they
are a wild-eyed people, especially the women, and formerly they were
fierce and warlike, completely clothing themselves for battle in armor
made of closely woven cocoanut-fiber sennet. ‘I'hey are still under the
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government of native chiefs, but under the protection of Great Britain.
There are white and Chinese traders on a number of the islands, and
at Butaritari there is a little colony of whites, mostly Germans.

Between Taritari and Jaluit soundings were made at intervals of
about 50 miles, which indicated a remarkable uniformity of depth of
between 2,411 and 2,505 fathoms, and at a point 5 miles off the south
point of Jaluit atoll 1,937 fathoms was found. Jaluit was reached
on January 9, and after a stay of five days, spent in coaling, the expe-
dition left for a cruise through the Marshall Archipelago, the course
being through the Ralick chain as far as Rougelab and thence back
to Jaluit via the Ratack chain. ‘The following atolls were visited in
order: Jaluit, Elmore, Namu, Kwajalong, Rongelab, Likieb, Wotje,
and Arhno, stops being made at the last four and at Jaluit.

Twenty-six soundings were made during the exploration of the
Marshalls, which indicate that the islands rise rather abruptly from
a depth of 2,000 to 2,600 fathoms. A depth somewhat less is found
between some of the atolls, but in general the soundings do not indi-
cate the existence of the two extended ridges from which the Ratack
and Ralick chains have been supposed to arise. The Marshall Islands
are nearly all atolls of considerable size, Kwajalong having a length
of about 65 miles, and all of the others visited except Arhno being 30
miles or more on their longest diameter. With hardly an exception
their rims are composed principally of reefs awash or but slightly
submerged, making them dangerous objects to approach at night or
in heavy rains. The islets on the reefs are almost invariably small
and in sbme cases are ranged in a double series, one near the outer
and the other near the inner edges of the reef. The studies of the
Marshalls, Gilberts, and Ellice islands on the one hand and of the
Paumotus on the other supplemented one another in a very satisfac-
tory manner, the former furnishing data concerning the action of the
formative agencies producing the several varieties of land masses and
the latter exhibiting the characters of the substructure upon which
the islets rest. The dynamic studies in the Marshalls and Gilberts are
doubtless of general application, but the character of the underlying
formations in these groups can not be predicated from the knowledge
gained in the Paumotus. The Carolines may in a measure serve as a
8uide, but the differences between the Society and Paumotus islands,
Which are even more intimately associated geographically than are
the Carolines and Marshalls, induce caution in drawing conclusions
based on relations of propinquity.

There are ship passes and anchorages in most of the lagoons, but
as they are more or less studded with coral patches it is dangerous to
enter them except in bright weather. The Albaiross was detained
over three days at Arhno Atoll on account of heavy rains and overcast
8kies, which made crossing the lagoon hazardous. Considerable rain
Was met with in the Marshalls, which appear to have a moister climate
than most of the low islands.
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The vessel returned to Jaluit on January 29, and a week was spent
in coaling and overhauling the machinery. During this and the pre-
vious visit the naval officers of the expedition were engaged in making
magnetic and astronomical observations and in a survey of that
part of the atoll in the vicinity of the anchorage and Southeast Pass.
Opportunities for doing such work were few during the cruise, but
whenever a chance presented itself it was embraced with enthusiasm.
A collection of corals and other biological materials was made at
Jaluit and Arhno, but as usual the reef collecting was not prolific,
and neither trawl hauls nor tow-net collections were made in this part
of the cruise nor afterwards. From the time the ship entered the
Paumotus until she left the Carolines specimens were taken by means
of the submerged electric light and scoop net whenever she came to
anchor in the lagoons or lay to off the islands at night. In the aggre-
gate a good many specimens were taken in this way, and they repre-
sent practically the entire pelagic catch after leaving Suva, but being
almost invariably taken in the lagoons or close to shore, the proportion
of larvee and immature individuals of reef-dwelling animals is very
large. Judging from the appearance of the water and the specimens
taken in the scoop net, the pelagic life of the waters west of the Mar-
shalls is richer than among the eastern islands of the Pacific, where

.more pelagic work was done. )

The flora of the Marshall Islands, like that of all atolls, is limited,
about equal in richness to that of the Gilberts, but excelling the
Paumotus. At Jaluit the white residents have imported several
gpecies from the Carolines, but most of them can be made to grow
only with difficulty. There are 8 few bananas, pineapples, limes, and
other plants, some of them set out in soil imported for the purpose from
the voleanic islands to the westward, and one or two small gardens of
European vegetables have been painfully established in the same way.
It is almost pathetic to see the struggles of some of the Europeans to
surround themselves with the familiar things of their far-away homes
and to supply a few vegetables to break the monotony of the diet to
which they are necessarily restricted by residence on an atoll.

The breadfruit flourishes better in the Marshalls than in the low
islands of the gouthern groups, and the jack fruit is also common.
The natives subsist principally on the cocoanut, the fruit of the
pandanus, and fish, although the breadfruit and jack fruit are used
to some extent where they have been introduced and taro is grown on
some of the islands. Arrowroot starch in cocoanut shells was seen at
one or two of the islands, but the pia plant, from which it is obtained,
was not observed, and the product may have been imported. During
the season when the pandanus is ripe it appears to be almost the
sole vegetable food, and piles of the woody portion of the fruit are
geen in the refuse heaps of every domicile. It is eaten raw, when it
has a sweet taste something like sugar cane, and is also scraped and
made into large sheets or cakes, which are smoked and dried for
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preservation. Asin all of the low islands, the kernel of the cocoanut
is eaten, and the oil expressed from the grated meat is used in the
compounding of the few ‘‘made dishes” affected by the natives.

The Marshall islanders exhibit much sgkill in canoe building and
navigation. The canoes were formerly made of driftwood, as most
of the islands did not furnish trees of sufficient size or suitable
structure, but material derived from the whites is now used to some
extent. The sailing canoes are often of considerable size, and are
made of & number of pieces sewed together with cocoanut fiber sennit
and calked with pandanus leaves, cocoanut fiber, and the gum of the
breadfruit or jack trees. The hull is skillfully designed, and with
the large triangular mat sails trimmed close they point up well and
are quite speedy. Like all South Sea canoes, they are provided with
outriggers, always kept to windward. These islanders also used a
chart made of sticks and small shells, indicating the positions of the
islands and the currents. They are said to be quite expert in navi-
gating their canoes from island to island by means of these charts,
but are sometimes not as successful with the white man’s sloop, which
is coming more and more into use by the natives, especially the chiefs.

The women are adepts at mat making and often show considerable
taste in the border designs, which are worked in black, brown, and
Yellow, in contrast to the white body color. The material used is
Prepared pandanus leaves, with another fiber for some of the stitch-
ing, and the dyestuffs are of native production. These mats are worn
as clothing, the women using two, held at the waist by a girdle to
form a gort of skirt, and the men wearing one as a breechcloth. The
men also, with ludicrous effect, occasionally wear a pair of garments
made of strips of pandanus leaves, one being thrust beneath the girdle
in front and the other behind, so that they hang over like a pair of
hOI‘Setails, reaching to about the knees.

At Jaluit and some other islands the natives, especially the chiefs
and their families, dress in clothing fashioned after that of the whites,
and at one island the men wear calico petticoats in lieu of trousers.

Tho Marshall islanders appear to be slightly larger in stature than
f»he Gilbert islanders and with somewhat heavier frames. Their color
I8 also darker, although in this respect our observations do not agree
With some of the published statements concerning them. They are
less hospitable than the Fijians and Maoris, but everywhere exhibited
8 friendly disposition. There is much sickness among the islands,
Usually of 4 type introduced by tlie whites, and the German Govern-
ment has established a hospital at Jaluit, where the natives receive
excellent treatment.

During both visits of the Albatross to Jaluit, which is the seat of
the German government of the Marshall Islands and the headquarters
Of_ the several trading companies, the members of the expedition met
With the kindest and most hospitable treatment from the Herr Landes-

auptmann, his officers, and the white residents.
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Jaluit was left on February 5 by way of the Southwest Pass, which
has deep water, but is skirted on the lagoon side by a long fringe of
reefs. Namorik was passed in the night, and on the afternoon of
February 7 the Albatross reached Kusaie, the first of the Caroline
Islands. A boisterous sea was encountered in this part of the cruise
which not only prevented sounding, but made it inexpedient to enter
Chabral Harbor, as contemplated, its mouth being open to the full
force of the trade winds, and it was nightfall when the ship came to
anchor in Port Lottin, the approaches to which were in smoother
water. The room in this harbor is circumscribed and the published
plan is inaccurate, and a hurried survey was made by the officers of
the vessel during the day and a half spent there.

Kusaie, which is 10 or 12 miles in diameter, is a high volcanic island,
with its central peak, Mount Crozer, rising to a height of 2,155 feet, and
several others almost equaling it in altitude. The shores are largely
formed of mangrove swamps traversed by a network of confluent
channels and bayous, in which respect it resembles the delta regions
of Viti Levu and some of the other large islands of the Fijis, and
differs from the Society Islands, where the mangrove was not seen
anywhere. Many of the streams of Kusaie have no definite mouths,
but in their lower courses become lost in the mangrove swamps. The
entire coast of the island is fringed by reefs lying outside of the man-
grove swamps and interrupted in but three places by harbor mouths,
and, by using the bayous and the shallow channels back of the reefs,
canoes can travel around considerable parts of the coast in smooth
water, even when a heavy sea is running outside.

The vegetation of Kusaie is dense and varied. Here the vegetable
ivory tree, the most majestic of the South Sea palms, was first met
with by the expedition. Its fruit is an article of commerce, being
utilized in the production of articles for which ivory was formerly
used. Fruits and vegetables and some excellent beef were obtained
here for the use of the ship.

On February 10, the day following her departure from Kusaie, the
Albatross reached Pingelap, where she lay to without sending a party
ashore. Pingelap is an atoll of irregular shape and hardly 3 miles in
diameter. There are three islands on the reef, between which fierce
war was formerly waged until one gained the ascendency and brought
all under its rule, since which the population has increased sorapidly
that the people can barely support themselves upon the scanty yield
of the soil and the fisheries, their only resources. A party of natives,
including the chief, who came off to the ship, stated that although the
people are all professed Christians, the missionary vessel never calls
there, and they are left to the religious ministrations of a native.

Ponape, the capital island of the former Spanish administration of
the Carolines, was reached on February 11, and a stop of less than a
day was made at Kiti Harbor, on the south side, Jakoits, the northern
port and seat of government, not being visited. The inner harbor has
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good water and bottom, but the approach through the narrows is much
restricted by coral reefs on each side, and as the stay of the Albatross
was to be brief she anchored in the outer harbor, the entrance to which
is easy. Ponape closely resembles Kusaie in its general characters,
but is somewhat larger, having a diameter,of about 15 miles, with a
central peak rising to an altitude approaching 2,900 feet. The reef
platform surrounding the island is, however, much broader than at
Kusaie, being upward of 2 miles across at Kiti Harbor and much wider
on the north shore. There are a number of islands on the reef, some
of them of voleanic origin, probably detached portions of the main
island, while others, for example those near Kiti Harbor, are, like the
islets of typical atolls, composed of reworked coral sand and frag-
ments from the reefs. Behind the sandy islets, which are mostly on
the edge of the reef and near the harbor mouths, there is, at least to
the eastward of Kiti Harbor, a channel with some depth.

A small river, about 100 feet wide at its mouth and several feet
deep, flows into the head of Kiti Harbor, but the entrance to it is so
obstructed by a bar that the boats could only enter it with ease near
high water. It contains many small fish, though apparently of but few
Species, and its banks support a rich vegetation. There are several
white men at Kiti Harbor and some small plantations of bananas and
other fruit trees. The breadfruit, jacktree, and vegetable ivory palm
all attain a large size, and the royal poinciana, with its scarlet blossoms
on otherwise almost naked branches, was found in abundance.

The last stop made by the Albatross in the Caroline Archipelago
was at Moen or Uala Island, in the Truk group, which was reached
on February 14 and left on February 17. The Truk group consists
of about a score of voleanic islands and islets surrounded by a bar-
rier reef, with a diameter of about 70 miles, and supporting numerous
low, sandy islets having the appearance, as viewed from the ship, of
the islands usually found on atoll rims. The northern part of the
reef is said to be much broaderthan the southern, where it varies from
about one-third to one-half mile in width, with many interruptions.
The highislands, which are voleanic in formation, vary from 12 milesin
length to inconsiderable islets, several of them possessing peaks 1,200
or 1,300 feet high. Each of these islands is surrounded by a narrow
fl‘l_nge of reef, and in fact the group as a whole looks like an exagger-
a'('l.on of the conditions observed at Kusaie and Ponape, the lagoon
being merely the reef channel of those islands enormously widened
and considerably deepened and surrounding a group of smaller
18lands instead of one large one.

In addition to the islands at which stops were made, the islands of
Andem&, Namu, Losap, the Royalist group, and Namonuito were
Coasted, and their general characters observed from the ship. S

The land fauna of the Carolines is much richer in proportion to the
l?md area than in any of the other islands visited by the Albatross.

1 the Ellice, Gilbert, and Marshall islands land birds are extremely
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uncommon and of but few species, the avi-fauna being poorer than in
the Paumotus. The Society and Fiji islands are progressively richer,’
but it was not until the Carolines were reached that the woods and
thickets seemed full of birds and resounded with their songs and
cries. Parrots and pigeons of several species, white-eyes, flycatchers,
kingfishers, and many other species were observed at Kusaie, Ponape,
and Truk, and the collections, which, in spite of effort, had languished
for lack of material after leaving Suva, began to offer some returns to
the shooters notwithstanding the brevity of the opportunities, which
made it impossible to secure a really representative collection. Two
species of herons, seen nowhere else, resembling one another more
or less in color, but differing greatly in size, were taken at Ponape.

Four species of bats, three of which are represented in the collec-
tions, were observed in the Carolines. Three of them belong to the
Frugivora, wlile the fourth is insectivorous, the only species of its
kind observed except at Viti Levu. The fruit bats appear to subsist
mainly on the flowers of the poinciana, and especially on the island
of Ponape must exist in large numbers, as from one to twenty were
seen in almost every tree of that species. Several species of lizaras
were collected, and it is probable that careful collecting in all parts
of the islands would show a much more extensive reptilian fauna than
. that observed in the eastern islands of the Pacific. ]

The natives of the several Caroline islands visited differ more or less
in appearance and present customs and social conditions. In Kusaie
and Ponape they have been brought into more intimate contact with
the whites, from whom they have copied their clothing and in a measure
their houses. The women wear long loose gowns or ‘‘mother hub-
bards,” and the men usually dress in the shirts and trousers—the
former, in regulation tropical style, worn outside—and most of them
have hats. In Truk, however, this dress, although occasionally seen,
is rare, the men wearing a breechcloth reduced to the utmost limit and
the women a cincture or loin cloth of cocoanut fiber reaching to the
knees. The upper part of the body is usually naked, but is covered
on occasion by a sort of poncho, a straight strip of cloth about 6 feet
long, with a slit in the middle through which the head is thrust.

The people of Truk, especially the men, are much given to personal
adornment. The face is heavily powdered with turmerie, the hair is
worn in a high knot on the erown of the head and bound with strips of
bright cloth, necklaces of various materials are worn in profusion, and
from the pierced and extravagantly stretched lobes of the ears depend
looped chains of cocoanut-shell rings, which are often 4 or 5 feet long
and form a bunch 6 inches long and 2 inches in diameter.

The natives of Truk are taller and more slender than the people of
Kusaie and Ponape. The men are well formed and athletic looking,
but with somewhat effeminate faces, owing in a measure to their lavish
adornment and the manner of wearing the hair. The younger women
are often comely and both sexes are more yellow than the Kusaie
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and Ponape people, an effect which is heightened by the profuse appli-
cation of turmeric to their complexions.

At Kusaie the houses which appear to represent most nearly the
native type are built of half-round sticks lashed horizontally to a
framework and are thatched with cocoanut leaves. Some of themn are
elevated on platforms, provided with porches, and divided into rooms,
but there is reason to believe that all of these features, excepting
Perhaps the first, are copied from the whites. At Moen Island in
the Truk group the houses are larger, with the ends open or closed by a
Sort of shed leaning against the main structure. Several families, or
the married members of the same family, reside under the one roof,
& vow of small compartments for their occupancy stretching along
each side of the house, leaving a broad central aisle, or hall, which is
used as a general living room, workshop, and storehouse. Canoes are
housed and sometimes built in the main hall, and the various house-
hold utensils and fishing appliances are stored there.

The women of some of the Carolines—e. g., Kusaie and Truk—
Weave a coarse cloth from the fibers of the banana, whieh is spun into
& thread by rolling several fibers together upon the naked thigh and
knotting the lengths into a continuous piece. In Kusaie the warp is
laid up on small ornamented benches with pins, and at Truk the
Same purpose is attained by laying the thread around pins driven into
the ground in proper relationships of distance and position. The hand
looms are of simple type, alike at the two islands mentioned, but much
larger at Truk. The cloth is still extensively used for clothing at
Truk, but, not so much at Kusaie. :

The people of Kusaie and Ponape are mild, peaceable, and friendly,
but those at Truk still engage in tribal wars and are said to be warlike
and treacherous, a reputation which the members of the expedition
believe t0 be justified. They still fight with spears, but many of them
are provided with good firearms.

Six soundings were made, one near Namu Island, where 525 fathoms
Wwas found; anotherabout three-quarters of a mile south of Port Lotton,
KHSaie, where the depth was 371 fathoms, and four others at places
rémoved from insularin fluence, which show apparently that the islands
of the archipelago rise rather abruptly from a depth of upward of 2,000
fathoms, the extremes being 2,162 and 2,533 fathoms. After leav-
Ing the Carolines the soundings gradually deepened until, in latitude
12°51' N, , longitude 145° 46’ E., about 100 miles southeast of Guam, 4,813
fathoms was found, but in latitude 13° 08' N., longitude 145° 25' E.,
3Dproaching the Ladrones, the depth had decreased to 2,337. A few.
Months before, ag was learned at Guam, the U. S. S. Nero, while sound-
Ingout a cable route, had found over 5,000 fathoms somewhere near the
Same place, and the Challenger, during her famous cruise around the
Wo_l'ld, made a sounding of 4,475 fathoms farther to the westward, but
Svidently in the same basin, which is established asone of the deepest

les in the world, almost equaling in depth the-great Tonga Deep.
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Guam was sighted the morning of the 21st of IFebruary, and after
coasting the eastern, northern, and part of the western shores the
ship came to anchor in the harbor of San Luis d’Apra. The coast of
the northern part of the island resembles that of Makates and Niue,
with limestone cliffs in places several hundred feet in height, but the
southern part is volcanie, and near Agafia contacts were found which
indicated that the igneous rocks had burst through the preexisting
limestone, though there is reason to believe that some of the elevated
caleareous rocks farther south are more recent than the igneous rocks
with which they are in contact. The northern part of the.island is
flat-topped, although considerably eroded, while the southern half is
rolling and hilly.

The harbor of San Luis d’Apra is well. sheltered, in part by high
land and in part by a long stretch of reef with a narrow opening, and
since the occupation of the island by the United States it has been
thoroughly surveyed by the naval officers stationed there. There is
only a small village at the harbor, but a good road leads to the popu-
lous town of Agafia, the capital, several miles distant, and a telephone
line now connects the two places. Agafia lies on the seacoast, but a
reef with but very shallow passes makes it useless as a harbor, except
for very small craft. It is built partly in the Spanish style, partly

.native, and partly a mixture of the two, and under the energetic
administration of Governor Leary many of its unsanitary features
have been corrected and it presents a clean and orderly appearance.
Its principal buildings are the palace and the offices of administration,
the barracks, and the hospital, all built by the Spaniards, and which
either face or immediately adjoin the parade or plaza in the center of
the town. The population is said to number over 6,000.

The island is about 27 miles long and 7 or 8 miles wide, and its gen-
eral topography has already been indicated. It has a moist climate,
not excessively hot, and is fairly well watered; the streams, however,
are small and are said to be shrinking as a result of cultivation and the
clearing of the forests. Oranges, shaddocks, limes, bananas, bread-
fruit, and all the tropical fruits are found, and corn, rice, sugar, tobaceo,
sweet-potatoes, and other imported plants are cultivated.

The population is a mixed one, consisting of the natives or Chamor-
ros, with a few Filipinos and Caroline Islanders, and a mixture of the
first two with Spanish blood. The Americans complain of the extreme
indolence of the native population, a characteristic which their Span-
ish predecessors appear to have recognized, as they imported natives
of the Carolines for labor on some of the public works. A small vil-
lage of Caroline Islanders near Agafia, left stranded by a contractor
who had imported them, still maintains in a measure the Caroline
manner of living. Most of the people speak Spanish, but some are
endeavoring to learn English since the cession of the island to the
United States.

The Albatross left Guam on Febxuzuy 25, and after coasting Rota,
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a high limestone island, laid a course for Yokohama, Japan. The
only other island of the long Ladrone chain sighted was the northern-
most, Farallon de Pajaros, an active volcano, with an elevation of
over 1,000 feet, which, from a distance of 25 miles to- the westward,
appeared to have steam and smoke issuing from several vents. At its
southern end there is a smaller, less lofty portion, either detached or
with a low connection with the main island.

On March 4 the Albatross came to anchor outside of the breakwater
at Yokohama, but she afterwards moved into the inner harbor. Until
May she was refitting, repairing engines, and in dry dock at Uraga,
but early in that month she proceeded on a dredging expedition in
the direction of the Inland Sea. About 70 dredge, trawl, and tangle
hauls were made in Sagami and Suruga bays, and the Sea of Ise and
adjoining parts of the coast. The work was practically all inside of .
the 100-fathom line and on the edge of the Kurosiwa or Black Current,
the great warm stream which flows from the south along the east coust
of Japan and sweeps northward along the Kurils and the Aleutian
Chain, where it becomes the great North Pacific Drift. This great
stream bears much the same relation to the shores of Asia that the
Gulf Stream bears to the east coast of North America, and in the same
manner its warm waters bear a rich pelagic fauna, furnishing food
and a congenial environment to the host of animals which live on the
bottom. The trawling was very good, and rich collections of fish,
crustaceans, worms, echinoderms, and mollusca were obtained. Two
large tanks were filled with specimens of Metacrinus, a ‘“‘stone lily,”
formerly rare, and stalkless crinoids of several species were obtained
in large numbers. The Aleyonarian fauna is rich and varied and a
considerable collection of these beautiful organisms was obtained, and
& number of silicecus sponges, including half a score of the beautiful
glass-like Venus’ flower basket ( Euplectella), were taken in the trawls.
For taking these delicate organisms in an uninjured condition the
apparatus used by the Albatross is not so good as the long lines used by
the Japanese fishermen, which have adventitiously yielded to science
the fime collection of sponges in the Imperial University of Tokyo.

The crustacean fauna of the edge of the Black Current and the
“Oastal slopes of Japan is especially rich in the suborders Macrura
and Brachyura, to which the shrimps and the hermit crabs, spider
Crabs, ete., respectively, belong.

After finishing the dredging operations the Albatross returned to
YOkohamn, where she coaled and sailed for lHakodate on June 1.
Severa] trawl hauls were made en route to the latter port and a short
“D_d unsuccessful search was made for a reported dangerous rock off

Inkwazan. The ship was much delayed by fogs and reached Hako-
date on J une 8.. After coaling she sailed June 12 for Alaska, where
8he was at the end of the fiscal year.

F.C., ltou—11
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REPORT OF THE DIVISION OF STATISTICS AND METHODS
OF THE FISHERIES.

- By C. H. TowNsEND, Assistant in Charge.

At the commencement of the present fiscal year, most of the statis-
‘tical field agents of the division were engaged in canvassing the fish-
eries of the New England States. Maine was canvassed by Mr. John
N. Cobb; New Hampshire by Messrs. W. A. Wileox and T. M. Cogs-
well; Massachusetts by Messrs. Wilcox, Cogswell, and Ansley Hall;
Rhode Island by Mr. E. 8. King, and New York and Connecticut by
Mr. C. H. Stevenson. Atthesametime Mr. W. A. Roberts was engaged
in statistical work in New Jersey, and Mr. John B. Wilson was tem-
borarily engaged in canvassing the wholesale fishery trade of Boston.
Upon the completion of the work in the fall, all of these persons were
employed in the arrangement of the data collected and in other neces-
sary office work.

Mr. C. H. Townsend, assistant in charge, after a brief visit early
in July to eertain fishery centers of the New England States in com-
bPany with the statistical agents, returned to the office. In Augusthe
was, on account of previous experience in deep-sea investigations,
detailed as a member of the scientific staff to assist Prof. Alexander
Agaisiz on board the steamer Albatross, then starting upon a voyage
of deep-sea oxploration through the South Pacific Ocean. Mr. Town-
send accompanied the expedition as far as the F'iji Islands, from which
pPoint he returned to Washington. Arriving there in January, he
Temained in charge of the office until near the close of the fiscal year.

In October Mr. Stevenson began work in North Carolina in connec-
tion with the steamer Fish Hawk, then engaged in investigations
Tespecting the oyster-grounds of that State. His inquiries were in
large part prosecuted on shore, and were continued, with some inter-
Tuptions, until March.

In December Mr. Cobb commenced a canvass of the fisheries of

ake Erie, the work being completed in February.

Mr. Wilcox left in May for the Columbia River to commence a can-
Vass of the fisheries of the Pacific coast. The fisheries of Oregon and

ashington were taken up first, in order that the extensive salmon
figheries of the Northwest coast might be studied while the canneries

Were in operation. The work is still in progress.
168
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Capt. S. J. Martin and Mr. F. F. Dimick, local statistical agents of
the division stationed at Gloucester and Boston, continue to submit
monthly reports on the fisheries at those places. The information is
tabulated in the office and distributed regularly to the fishery trade
in the New England States. 4

The results of the work of this division are presented elsewhere
from year to year in the publications of the Commission as detailed sta-
tistical reports on the commercial fisheries of different sections of the
country, or special papers on the methods of canducting the fisheries.

Single-sheet bulletins containing advanco statistics in condensed
form are distributed for the information of the fishery trade in the
regions to which they refer. The following have been issued during
the year: o

No. 18, Fisheries of New York and New Jersey, 1898,
No. 14. Statement of quantities and values of certain fishery products landed
at Boston and Gloucester by American vessels during the year 1899,

No. 15, Fisheries of the New England States, 1898,
No. 16. Fisheries of Lake Erie, 1899.

FISHERIES OF LAKE ERIE.

An inquiry respecting the commercial fisheries of Lake Erie in 1899
shows an important increase in the yield of these fisheries since they
were last canvassed. This applies not only to the quantity of prod-
ucts, but also to their value, the amount of capital invested, and the
- pumber of persons employed. Decided increases are shown in the
yield of white-fish and lake herring. The yield of pike perch continues
to be large, although it has not increased over that of former years.
These species are extensively propagated artificially, and it is believed
that their cultivation is producing excellent results. In 1899 the fish-
eries of this lake yielded 58,393,364 pounds of products, valued at
$1,150,890. The total number of persons engaged was 3,728, and the
investment amounted to $2,719,654.

The vessels employed numbered 104 and were valued, with their
outfits, at $439,077. The apparatus of capture which represented the
greatest value was pound nets, of which 1,298 were in use, valued at
$313,125. Gill nets are next in importance, 41,678 being in use, and
valued at $229,182.

Among the products herring are preeminent, 33,470,633 pounds hav-
ing been taken, worth $431,804. The catch of pike and pike perch
was 9,325,991 pounds, valued at $302,296. White-fish was taken to
the amount of 2,066,314. pounds, worth $152,009. It is interesting to
note that carp, now abundant in this lake, are exteunsively utilized,
the catch amounting to 3,633,697 pounds, worth $51,456.

The two following tables show the persons, apparatus, and capital
employed in the fisheries of Lake Erie in 1899, and the quantities and
values of the different species obtained in the fisheries of the lake in
that year.
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Table showing the persons, apparatus, and capital employed in the fisheries of Lake
Erie in 1899. : .

New York. P ggg;azl- Ohio. Michigan. Total.

Items.

No. | Value.| No. | Value.| No. | Value. | No. |Value.]| No. | Value.

Peraons employed:

essel fishermen...._.... 65,
Transportersand shores-\
MON ounnecivanaeennn-n
Boat fishermen .......... [ 817
Veasals, apparatus, ote.:

Steamers fishing... _..... b1y

Tap nets . . i
DR RN FUR D T S 535 15,130] 62| €20 617 15750
NO8,BLC. ceee i iiieiaaaaa]anaeas|  2,8200..... 80.-..... [0/ A FORRRN 8,812
ore property and cash
capital.. ... ... oociieoifooaens 227,145 ... 2756,265|... ... 1,071,110|. ...... 16, 107] ...... 1,588, 627
Total investment -...|-..... 321,893)...... 456,102). ... 1,871,62)...... 70, 637I ...... 2, 719, 054

Summary of the quantities and values of the species of fishes obtained in the
fisheries of Lake Erie tn 1899. :

Pennsylvania, Ohijo. Michigan. Total.
Lbs. |[Valuo| Lbs |Value| Lbs. Value.| Lbs. ! Value.
g,200 83,001 63,714 35,00 1104 ge0 13,740 50,800
12,105) ' 244( 3,417,004 47,176| 104,003 ,B46| 3,033,607 51,456
100,727 8,022 704,029 21,508| 61,705 1,839] 1,002,704 30,451

v000| 18001 | cemanee i | 700,000 10800

10, 742, 515104, 14219, 380, 8221383, 809] 17,938, 500133, 471, 033! 431,904
815,553 10,011 2,174, 564! 80,3100 07,447 1,013 3,315,400 52,626

.......... SR a4 I\ O b Ry 91
87,003 "580( 1,043,818 0,702 85,181) " i7i| L 14m, 122 7,081
00,670/ 7,000  50,004| 4:519| 12,805 786| '780.402| 53,362
120,245\ 1,330| 1,171, 782) 12,9201 183,337 2,760) 1,508,734 18,077
125,000 3,750 ' 36,800 407 18,640] 206 '175,440] 4,362

22 6l 20000  163.....l... o] B0 LTS

1,600,040 48,575 6,871, 407(194, 093 504, 310] 26,350| 9,325,001 802, 206
464, 434] 8,030/ 1,065,951 20,046  40,707) 1,010 1,5696,524) 80,003
615,821 46,600( 1,040, 578/ 76,270] 228,459| 18,136| 2,000,814 152,009

100 18 108 9 T as0l wol 1,048 (i

................. os2) 172l o8z 172

................ DT enenn) 2,8 U et 2
—— !
"otal .5, 634, 324[140, 10]14, 853, 04175, 88730, 624, 00(G77,305|1, B0, G3¢ 50 770158, 303, 41,150,800

For purposes of comparison the following table is given, showing
the yield and valuo of the fisheries of Lake Erie in former years:
—

1897 (fis-

1803, cal year).

1880. 1885. I 1860, |
Bpecies. Lo |
|

Lbs. |Value| Lbs. | Value. Lbs. lValue.“| Lbs. |Value.| Lba.

lsl,OOO,QO542

All varg ’ : [

W eties. 20, 087, 300:8474, 88051, 466, 51781, 100, 096,04, 850, 873 068,825 $805,070,  (*

Be’;}l}ie-ﬁsh... 8,833,800 ... ss.nssss 2,341, 4510 L. 11202,410'%’.... 083.006
ng....: 10, 74,400] 7221, ao 000 111U a8, 808, 283) 111111 20, 041, 078]. . ... 19, 038, 289

* Information on all species not obtained.
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FISHERIES OF LAKE ONTARIO.

The commercial fisheries of this lake, after several years of decrease,
now show a gratifying increase, the produects being, in quantity and
value, nearly three times as great asin 1897, the year when last inves-
tigated. The same increase isshown in the amount of capital invested,
and the number of persons employed is much greater. Fish-cultural
operations here are apparently giving good results, the plantings of
white-fish and pike perch having been noticeably beneficial.

The total number of persons engaged in the commercial fisheries
in 1899 was 391. The capital invested amounted to $80,350. The
fisheries yielded 2,407,132 pounds of products, worth $101,130.

Among the products cat-fish are prominent in quantity and value,
518,423 pounds, worth $18,834, being taken. The yield of perch was
407,017 pounds, valued at $11,822. The catch of sturgeon was 189,955
pounds, worth $17,843. Pike and pike perch, 297,801 pounds, were
worth $16,127, and white-fish, 161,935 pounds, were worth $10,978.

The figures for Lake Ontario include, however, the fisheries of the
St. Lawrence and Niagara rivers. In the St. Lawrence 69 fishermen
obtained 81,900 pounds of produects in 1899, valued at $6,988; in the
Niagara River 7. fishermen procured 13,170 pounds, worth $484.

Table showing the persons employed in the fisheries of Lake Ontario in 1899,

How engaged. No.

On vessels transporting ... ... i i ciieiccitecccaeciccecnieeaacinaaean 5
In shore fisheries . . ... .o i imeieiiiaeeecececcseccacmaccaaeacaaa 873
1 1Te T T T T S iR SR T PO R PP 13
b 03 7 RN 891

Vessels, apparatus and capztal employed in the Lake Ontamo j‘ sheries in 1899.

|’
Items. No. | Value. || Items. - | No. | Value.
Vessels transporting.......oeee-.. 21 $1,000 ABDM'MllB—Continued I
TONNARE - «cevneere-- ) |........|| Dipmets. ... ... .0 eveee 4
Outfit __........ R P 90 Set and hand lines............. peeese 1,355
Boats ..... e et eceeeen———. 287 8,482 Spears. . ... .oiiiieeieeaaa. 9 7
Agparatus Fishing machines.......... 4 400
eines. .. . ] A 420 ;) Shore and accessory property . ..-| 18,440
Gill nets . .11,187 | 18,674 || Cash capital 200
Pound nets . .- 1 60
Trapnets ............ . 144 5,790 Total
Fykenets. ... .oceiemuemnenann. 451 5,412

Table showing the species and yield of the fisheries of Lake Ontario in 1899,

Products. Lbs. Value. ! Products. Lbs. Value.

Black basgs . ................ 48, 046 $3,183 || Bucker .......ccceeeean-nn 278,788 , 101

Cat-fish . 518,423 18,834 || Sun-fish .....__..... 148, 449 sg, 099

1,000 5 15, 432 853

128,840 8,163 || Piko and pike perc. 207, 801 16,127

. 85,478 3,736 || Whitebnss......-. 2,300 92

Long-jaw or bloater-...... 1,300 77 || White-flsh ........ .- 161,985 10,978

Minnows. . 22, 700 1693 | FIogs...occoucrmvneeennnns 1,750 308

gerch yellow .11 00 10000 %279.3%; }7 %

1780 {107 « . 5 84 Total ..cveereennn.. 2,407,182 101,180

Rockbass......cocoo......| 102,468 2,323 !
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FISHERIES OF BOSTON AND GLOUCESTER.

The reports of the agents of the Commission stationed at these
ports show a large increase in the quantity and value of fishery prod-
ucts landed during the year. The figures for 1899, as compared with
those of the previous year, exhibit an increase of 33,370,561 pounds,
valued at $1,204,564. The total quantity of products landed by Amer-.
ican vessels was 176,774,301 pounds, worth 84,193,652. The total
number of fares was 7,820.

At Boston there has been a slight increase in the total quantity and
value of produects as compared with 1898. This is shown both in the
sSupply derived from the eastern banks and from fishing-grounds oft
the New England coast. There has been an increase in the quantity
of both fresh and salted fish and in the value of fresh fish, with a
Small decrease in the value of salted fish. The increase in the quan-
tity of fresh fish landed was 9,956,659 pounds and $390,831 in value.
In the salted fish the increase amounted to 88,500 pounds, with a
decrease in value of $1,125. The total increase in fresh and salted
fish amounted to 10,045,159 pounds, and $386,706 in value.

The total quantity of products landed at Boston was 64,724,729
pounds, valued at $1,428,346. The number of fares was 3,866, of
which 183 were from the eastern banks and 3,683 from grounds off the
New England coast. The fresh and salted fish from the eastern banks
amounted to 9,908,910 pounds, valued at $246,206, and from grounds
off the New England coast to 54,815,819 pounds, valued at $1,182,140.

Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass.,
n 1899 by American fishing vessels.

No.of Cod, fresh. Cod, salted.| Cusk, fresh. |Haddock;fresh.
Fishing-grounds. |33
P8. | Lbs. |Value.| Lbs. [Value. Lbs. |Value| Lbs. [Value.
East of 65° W.long.:

Have Bank........ B4 | 786,500 818,481 [.oeaoloaen... 220,000 (83,172 | 552,010 |$14,107
Western Bank........ 48 | 1,263,400 [ 25,262 |50,000°|§1,250 | 56,000 | 687 [ 170,800 | 4,074
Grand Bank ... ...... F: R PR ISR OO MOt SRR SRR TSR PRt
Burgeo Bani . .... = 2 : .
Bacaiien Bank. ... ... 1.

o Newfoundland ... b7 R T
GipeShore...........l 42 407,000 73
ulf of 8t. Lawrence. 8 6,000 ceeee
183 | 2,462, 900 25,654
65 | 1,114,500 21,814
378 | 3,000,400 181,405
Ba 31| 220,000 8,725
nk 4 24, 500 1,750
1 3,000 18
le Bank ._. 336 | 648, 400 37,628
go¥reya Ledgo 281 | 563,200 80, 867
outh Channel ....... 552 | 4,694, 300 193, 050
?fntucket Shoals....| 161 { 2,058,200 8, 880
of Highland Light .. 81| 266,100 11, 464
8 Chuthem .._...... 87 | 353300 15,494
Ore, general. ....... 1,728 | 4,185, 760 77,676
Total......._...... 3,883 (17,221, 650 528, 644
Grand total......... 3,880 |10, 884,550 487,756 [50,000 | 1,250 (1,102,800 {18,358 (25, 145, 160 |554,168
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Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass.,
in 1899 by American fishing vessels—Continued.

Hake, frosh. Pollock, fresh. i Hallbut, tresh.
Pisting-grounds.
Lbs. Value. Lbs. Value. Lbs. Vaulue.
East of 66° W. longitude:
La Have Bank . ........._...... 297, 000 $3, 992 33, 600 $468 164,400 $15, 258
' Western Bank . __..._... 211, 600 2,087 8, 000 173 341,100 28,459
Grand Bank..__._..... 150, 000 7,600
BurgeoBank ......... b, 760
Bacalieu Bank.. .. d,b00
Off Newfoundlan 10,600
Cape 8hore ......... 077
Gulf of 8t. Lawrence. 15,000
Total ... eiiaeae 87,744
‘West of 66° W, longitude:
BrownsBank.........._._....._. 165, 000 1,885 © 8,000 98 119, 300 9,163
George« Bank.____._.. 870, 700 4,986 68,400 041 85, 060 7,977
Cashes Bank ......._. 276, 500 3,043 8,600 a4 2,000 217
Clark Bank.._....... - 10, 000 75 1,500 18 1,400 168
M njes Bank .. . 15, 000 150 1,000 10 |ccecaa o] en
Middle Bank ..... 758, 300 8,940 34, 500 489 8,700 914
Jeoffreys Ledge. .. 1,106, 100 12,166 257,400 2,846 2,700 255
South Channel..... ... 8,089,700 42,236 236, 000 2,183 39,250 4,434
Nantucket Shoals. . .- 82, 300 482 120, 700 1,281 1,400 L8
- 256, 200 3,464 11,400 140 575 80
261, 800 3,060 86, 500 384 200 16
902, 500 11,941 443, 850 4,241 13,400 1,388
7,874,200 02,414 | 1,227,750 12,175 274,585 24,718
8, 489, 800 99,708 | 1,286,850 | 12,883 | 1,608,585 112,462
Mackerel, fresh. : Mackerel, salted. i Other flsh, fresh. | Other fish, salted.,
Fishing-grounds. o !
Lbs. Value.| Lbs. Value. | Lbs. Value.| Lbs. Value.
East of 08° W. long.:
Western Bank . ... | .. .. | i |eeemi el 2,000 10, 000 £225
Off Newtoundland...|.. ... |. o |-ccccoeoi]eeaoaot 3,020,000 | 62,975 | 1,005,000 | 13,850
b {61 7 R FORR ORI PPN PO 3,022,000 | 53,035 | 1,015,000 | 14,075
West of 66° W. long.:
Gteorges Bank... ... 1,073,700 ; 48,884
Middle Bank .... P
Jeffreys Ledge. 1,5 111
South Channel....... 1,400 )
Nantucket Shoals ...| « 0,000 | 875 .. .......loioii]aemiiiieiiaaaa]o
Off Chatham ......... 1,500 160 , 000 8 1,782 689
8hore, general ....... 723,052 | 87,141 171,400 | 12,195 | 1,235,450 | 21,671
Total ............. 708,752 | 43,005 196,400 | 14,005 | 2,813,832 | 70,831
798,752 | 4,005 | 196,400 | 14,695 | 5,835,882 123,806 | 1,028,000 | 14,270
. Total, fresh. Total, salted. Grand total.
Fishing grounds. Rl e
Lbs. Value. Lbs. ., Value Lbs. |- Value.
‘Waest of 66° W. longitude:
BrownsBank ............... .. 2,802, 800 64,6840 | ...l 2,902, 300 534, 640
QeorgesBank. __..___... . ___. 11,221,360 268, 11,221, 360 , 888
CashesBank . _....._. ... ____ 735, 700 735, 700 12,211
ClarkBank..............._..... 157, 400 2,51 167,400 2,611
Fifg)enies BankK...oeooooou ... 20, 000 20, 000 248
Middle Bank.__.._.._...__._... 3,048,300 | 65,761 | ........... 3,048, 800 85,761
Jeffreys Ledge.. 3.148, 800 60,885 |.....c..... .| 8,148,800 60, hsh
South Channel.... - 17,076,850 | 863,078 |__......... -1 17,976,850 | 853,070
Nantucket Shoals 2,439, 800 81,207 | e .. 2,439, 800 87,207
Oft Highland Ligh 988,176 | 21,718 (... ... .. 988,176 21,718
Off Chatham ..... 1,202,482 1,317,482 , 589
Shore, general.. 0. 10,861,852 | 275,508
Total «cvueemimecccicaians 54,600,419 | 1,167,250 209, 400 54,815,819 | 1,182,140
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Summary, by fishing-grounds, of certain fishery products landed at Boston, Mass.,
in 1899 by American fishing vessels—Continued.

Total, fresh. Total, salted. Grand total.
Lbs. Value. Lbs. Value. Lbs. Value.

Fishing-grounds.

East of 66° W. longityde:

La Have Bank .. 2,084,810 $55,468 .
Western Bank 2,121,900 82, 827
Grand Bank. .. 50, 000 7,500
Burgeo Bank. . 116, 000 6, 760
Bacaliou Bank. ... 60, 000 3, 500
Off Newfoundland.. . 4,205, 000 77,425
CapeBhore............. R 891, 700 18,640
Gulf of St. Lawrence...-.-.... 201, 15,000
Total . oo 9,908,910 | 246,208
Grand total _...............

&3,450,829i1,808,131 1,274,400I 30,216 | 04,724,720 | 1,428,340

There were 112,049,572 pounds of fish landed at Gloucester, valued
at $2,765,306, an increase over the previous year of 23,325,402 pounds
and $817,858. The increase is shown in the quantity and value of both
fresh and salted fish, in the former amounting to 9,436,768 pounds,
worth 252,391, and in the latter to 13,888,634 pounds, worth $565,467.

The fares landed at Gloucester numbered 3,954, of which 867 were
from the Eastern banks and 3,087 from grounds off the New England
coast. The total of fresh and salted fish from the Eastern banks was
72,924,652 pounds, valued at $1,750,896, and from grounds off the New
England coast 39,124,920 pounds, valued at $1,006,410.

S‘uﬂmlary, by fishing-grounds, of certain fishery Iproducts landed at Gloucester,
Mass., in 1899 by American fishing vessels. '

No.|  Cod, fresh. Cod, salted. | Cusk, fresh. |Cusk, salted.
Fishing-grounds. of | - '
trips.l Lbs. !Value.| Lbs. | Value. | Lbs. {Value,| Lba. |Value.
East of 66° W. long.: ! i
La Have Bank..... 2000 4,102,386 fm,w 485,400 313,854 1,025,002 $13,570) 11,000 $248
Western Bank..... 172 s,u45,or>s| 42,0850 2,142,500 59,348 158,710 = 1,975] 18,000 461
uereau Bank..... 216 7,641,420 120,000| 5,043,867| 185,757] 46,000 3 6,000 135
reen Bank ....... 2 76,000 1, 53,0000  1,478|..........
Grand Bauk....... 1000 oo eas 17,878,605 444,443 .
2180 Bapk........ 177 777,0000 1,880 ..o feeeineai]ans
Burgeo Bank ...... [/ P I, PO PRI N
Bacalieu Bank.....| 60/, ... ... 21,500 618|__.
Off Newfoundland | 100, 30,000 405| 201,380,  5,788|. .
Cape North........ 8 50,000 9350 897,000 10,528.... .
ape Shoro .. m| 25,0000 65,2320 . 135,000 4,181
Total........... 807| 21,805, 864 857.458] 25,857,742, 676,491 1,237,672 10,278 85,000 834
Wast of 66° W. long. : i | |
Browns Bank...... 48, 802,287 16,3121 244,000, 0,804) 192,188 2670 ... | . ...
Georges Bank ..... 2,828,002 58,786 10,208,534/ 825,213| . 874,077 4, 814| 186,122 4,107
Cashes Bank.._..... 55, , 180 030) 6, 805! 78
}38%' of Fundy .....
Middle Bank. ... .
German Bank .....
Jeffreys Ledge ....
Ipswich Bay ... "

South Channel ....
Nantucket Shoals.
Block Island ... ....

hore, general. ...

Total...........| 8,087 7,803,174j 148,121) 10,807,007 847,025 1,071,077| 14,007| 192,987 4,851

Grand total....| 3,054 28,600,(118' 500,574 38,855, 049]1,022,516( 2,308,748 80,285 227,087 5,185
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Summary, by fishing-grounds, of certain fishery products landed ut Gloucester,
ass., i 1899 by American fishing vessels—Continued.

Haddock, fresh. \Baddock,aalted. Hake, fresh. Hake, salted.

Fishing-grounds. i
Lbs. Value.! Lbs. |Value. Lbs. Value.| Lbs. |Value.

East of 68° W. long.: |

La Have Bank ....... 1,962,008 | 28,279 3,485,154 |$20,837 | 15,000 $188
Western Bank ___.._. 900,025 | 10,037 786,670 | 6,885 [ 12,000 200
uereau Bank _...... 108, 000 925 124,440 | 1,088 4,000 110
ape Shore........... 10, 000 150 45, % 3 PN S,
Total ..o 2,990,033 | 89,391 f...__....io.o.... 4,441,264 | 37,091 | 31,000 498
‘West of 86° W. long.:
Browns Bank .___.... 342,300 861,260
Georges Bank........ 4,183,012 418,548
Cashes Bank .. . 165, 818 1,104, 440
Clark Bank.... 13,150 205,320
Middle Bank .. 7,000 35,000
German Bank. 5,450 , 360
Jeffreys Ledge 1,000 20,000
Ipswich Bay... - 1,970 1,445
antucket Shoals.... , O P
Block Island.......... 30,000 225 9,000 113 |.o.o...o....
Shore, general . ....... 406, 460 1,359, 167
Total ...c.........| 6,158,175 | 79,612 15,279 187 | 8,725,540 | 40,017 | 22,500 309
Grand total ____. 8,146,208 | 119.003 16,279 187 | 8,160,804 | 78,608 | 53,500 807

Pollock, fresh. | Pollock, salted. | Halibut, frosh. | Halibut,salted.

TFishing-grounds. -
: Lbs. l!Value. Lbs. |Value.]| Lbs. |Value.] Lbs. |Value.
East of 66° W. long.:
La Have Bank ._..__. 84,514 8588 [ oioa.a
Western Bank .___... 65, 458 3712 6, 500
uereau Bank . ...... 9,000 88 1. ...
reen Bank...
rand Bank.
Canso Bank .
Burgeo Bank..
Bacalieu Bank
Off Newfoundland
Cape North ... ... j.acc___.
Total .......co.o.e 158,972
West of 66° W. long.:
Browns Bank ........ 10,859 | 68 ... .....]..... ..
Georges Bank . __ 36,767 319 181
Cashes Bauk .... 15,077 {13 PR FR X
Clark Bank...... ,120 0 22 )Ll
German Bank... . 2 R S
%})swich Bay.......... 3,010 ) (131 P D
antucket Shoals. ... 540 3 12
Block Island . .... . oliiiiiiiiaiai]ecenians 25
Shore, general ._._... 5,828,537 | 39,616 )TV I
Total ...eeuneen... 5,897,280 | 40,119 1,718 | 429,344
Grand total ._.._. 8,056,252 | 41,147 1,799 ] 8,629, 807

Mackerel, fresh. | Mackerel,salted. | Other fish, fresh. | Other fish, salted.
Fishing-grounds.

Lbs. |Value. Lbs. Value, Lbs. Velue. Lbs. |Value.

East of 66° W. long.:

uereau Bank .. .| o o 952 J{: I .
ff Newfoundland. . . N PRI DR 3,302,000 | 72,045 | 6,407,000 | $81,910
Cape 8hore........... 11,274 Lo SRR P
Total . oeeemeeen.. 11,274 | 3,302,352 | 72,604 | 6,407,000 | 91,810
West of 66° W. long.:
Georges Banks....._.l_.... .| ___ | 177,200 9,242 38,611 | 1,308 {..coiivcieaennnnn
Middle Bank (........ 18,540 | $1,702 | 475,400 | 85,45 |.ceeunnvnnn O P .
Ipswich Bay.....coo|oooo . fo oot T
South Channel ......| 380,960 988 40,000 | 8,477 .
Block Island .........[ 18,776 [ 1,075 72,000 4,046 229 16
Shore, general .......| 362,512 | 23,008 | 2,788,800 | 212,388 | 134,720 | 1,601 61,000 { 1,080
Total .............| 430,788 | 27,373 | 3,503,800 | 264,206 | 173,560 | 2,015 | 68,000 | 1,186

Grand total 430,788 | 27,873 | 3,665,500 | 275,670 | 3,475,921 | 75,600 | 6,475,000 | 93,00
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Total fresh. Total salted. Grand total.
Fishing-grounds. —
Lbs. Value. Lbs. Value. ; Lbs. Value.
East of 66° W. longitude:
La Have Bank --............| 10,870,755 11,882,165 $178, 625
Western Bank ............. 11,010,704 13,180, 704 234,001
uereau Bank .............. , 644, 856 14, 098,223 897,208
reen Bank..ocooeaeeaoen 92,167 , 167 3, 568
Grand Bank._...ocovummnn-a- 696, 794 18,015,179 483,040
CansoBank . c..oco.oooooo. , 000 &1, 000 1,026
Burgeo Bank............. 80, 450 2,924
acalieu Bank «............. 2,109,932 2,908,432 205, 669
Off Newfoundland ......... 4,608,962 11,217,842 218,611
Cape North ................. 50, 440,000 11,558
Cape Shore. .cocevceveemnana. 392, X 21,380
Total _ . ... .. ool 39, 838, 620 | 72,924,652 1,758, 406
West of 86° W, longitude:
Browns Bank - 1,772,783 2,016,783 33,650 -
Georges Bank 8,305,181 18, 905, 087 500,143
Cashes Bank 2,468, 554 2,475,419 81,587
Clark Bank . 477,005 477,085 4,650
Middle Bank 04, 540 , 940 37,820
German Bank. .. 224,361 224, 861 2,401
Jeffreys Ledge...cccoveeaun. 23, 000 23, 000 373
Ipsw)ch Bay - cceeiceaaaas 141,770 148,770 2,085
Bouth Channel....._........ 30, 960 , 5680 4,465
Nantucket Shoals .......... 87,490 287,863 1,520
Block Island .......... 1,783 238, 000 8,832 812,005 10,115
Shore, general 146,184 | 3,075,870 | 219,137 | 18,648,087 , 321
Total ..o eceenaaanna- 24,186, 947 387,338 | 14,937,073 | 616,072 | 89,124,920 1,008,410
Grand total .. ........... 83,823, 567 | 1,300, 928 ' 48,226, 005 ix, 458,878 (112,049,572 | 2,765,806

Statement, by months,
at Boston und

%f quantities and values of certain fishery products landed
loucester by American fishing vessels during 1899,

. No. Cod, fresh. Cod, salted. Cusk, fresh. | Cusk,salted.
Months. of
trips Lbs. Value. Lbs. Value. Lbs. ,Vn]ue. . |Value.
1,080,150 51,500 (81,024 |.._...__|.......
635, 650 70,000 [ 1,200 [........|.ooeen
1,386, 850 89, 500 800 | .oiii]ieeneen
1,514, 400 162,300 1 1,818 {.....oof-enn.es
2,183,200 207,000 2,460 |.__.__..|.......
2,039,350 109,500 | 1,085 ceeeen
2,297,950 87,000 408 coeee
2, 195, 800 42,000 403 ceeeeee
1,888,700 80, 500 393 [Looeoiitennns
1,760, 700 65, 000 702 ool
1,307, 400 76, 500 (53 21 I
1,403,900 148,000 | 2,001 |._....__|-......
19, 684, 6550 1,102,800 18,868 {..__.._. ceeen
604,281 113,823 1,488 |... .. |---....
003, 500 131,330 | 1,886 | 6,000 $185
1,660,263 , 001 004 | 8,000 i
2,045,042 54,010 | 8,300 | 28,000 630
2,008,474 2 : 619,200 | 8,052 | 41,087 944
1,043,807 2,786, 62 320,088 | 4,000 | 43, 000 969
1,728,327 7,313, 7. 108,484 | 462,340 | 65,657 | 76,000 | 1,743
240 | 4,047,543 | 78,165 | 4,268,005 | 124,114 | 122,000 . 1,554 | 10,000 225
eptember. 370 | 8,300,115 | 63,654 | 5,248,031 | 140,127 38,000 ( 1,479 { 9,000 198
thober____ 878 | 5,014,950 | 00,447 | 6,068,183 | 176,456 89,000 | 1,263 | 11,000 218
DOVOmber. 417 | 2,627,035 | 42,738 | 4,882,700 | 129,807 31, 335 410 | eeanenn
ecember ........... 246 | 1,088,401 | 19,072 | 1,260, 280 40,115 64,123 1 1,274 | ... |oeeeens
Totalat Gloucester|s, 85¢ (28,609,038 |500,574 30, 855, 040 (1,022,516 |2, 808, 749 (30, 285 (227,087 | 5,185
Grand total........ 7,820 |48, 208, 538 |944,33() 80, 905, 640 (1,023, 766 |3, 411, 549 |43,088 227,087 | 5,186
Llinded at Boston in | |
L 808 . iciee. , 401 114,882,500 317,079 70,000 1,650 1,764,100 24,141 j........|. vennee
anded at Glouces- | -
terin 1898 .. ...... , 441 16,782,005 279,872 26,416,021 | 606,819 (3,163,933 (86,070 (107,190 | 2,806
|
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Statement, by months, of quantities and values of

and Qloucester

American fishing vesse

hery products -landed at Boston
during 1899—Continued.

Haddock, fresh. |Haddock,salted.| Hake, fresh. l Hake, salted.
Months. |
Lbs. Value.| Lbs. |Value. Lbs. Value. i Lbs. |Value.
2,044,910
2,337,760
2,350, 600
2,558, 350
1, 545, 900
1,752, 850
2,081,200
2,225,300
2,478,800
2,677,700
1,629, 400
1, 486, 400
25,145,160
JAnuary. ....ceccomoeo. 1, 406, 866
- February. .| 1,404,080
March 1, 705,155 53,158
April .. 1,217,560 360, 458
May ... 802,720 1,388,902
June .. 233, 269 1,335,728
July .. 831,078 2,082,168
August , 750 642, 703
September .. ._.....__ , 810 84, 888
QOctober ....... , 706 767,232
November 490, 580 036, 0856
December ............. 467,185 202, 455
Total at Gloucester.| 8,148,208 8,166,804 | 78,608 63, 500 807
Grand total ......_.. 33,281, 368 (673,201 16,279 187 ] 16,656,604 | 178,316 53, 500 807
Lianded at Boston in l
.................. 21,760,800 [378,944 |- oo oo o.oof..oooo) 7,882,430 | 70,635 |oo.ooiiiiieacaas
Landed at Gloucestor
inl898 ..ooeeiiea. 10,712,623 |124,300 36,820 439 | 10,119,143 | 783,081 18,800 230
Pollock, fresh. | Pollock, salted. Halibut, fresh. Halibut, salted
Months.
Lbs. Value.| Lbs. |Value. Lbs. Value. Lbs, |Value
JANUBTY - ceeioiiiaeaen. 42,682
February ............. 3,326 |.
March .coeeeninninnnn. 5,620 |
i&{gﬂl .- 12, 481
aee 15, 188
June. , 237
July... 14,483
August .. 12,378
Septembe 1,640 |.
Oc 10,160 |.
November 3,751 I_.
December 10,61
Total at Boston . ... 1,606,685 | 112,462 |..
January ............... 214,415 | 21,055
February ............. 5,410 | 25,021 |.
March 693,445 | 40,901
548,412 | 31,339 |.
600,629 | 27,815
1,144,452 | 40,148
724,080 | 62,745
484 114 5, 287
818,572 | 49,579
700,642 | 49,711
235,828 | 28,150
,309 | 21,678
Total at Gloucester.| 6,050,252 | 41,147 | 144,000 | 1,799 | 6,029,807 | 428,329 N
Grand total ..._...._ 7,313,102 | 54,030 | 144,000 | 1,799 | 8,236,802 | 630,703 = 788,790 | 59,218
Landed at Boston in | .
I8l 1,412,100 | 11,885 | .. . .. .|.o._.... 768,685 | 65,133 | 250,000 7,650
Landed at Gloucester
in 1808 ...............| 3,062,130 | 18,278 20, 000 250 | 7,012,431 | 449,264 11,747,165 | 56,836
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Statement, by months, of quantities and values of fishery products landed at Boston
and Gloucester by American fishing vessels during 1899—Continued.

Mackerel, fresh. Mnckorol,saltod.! Other fleh, fresh.* Oggﬁggﬁh’

Months.

Lbs. Value.| Lbs, |Vn1no.' Lbs. Value. | Lbs. |Value.

—_— . JR—

et )
ovember _ K ¢ 288 | 878,000 | 3,680 f--..o .. |one.aoo.
December. ... 0. o (.. LT 124,800 | 1,558 | 640,000 | 8,300

Total at Boston...... 708,752 | 43,906 | 100,400 | 14,605 | 5,835,832 | 123,860 (1,028,000 | 14,270

January ..
ebruar

Total at Gloucester. 430,788 | 27,373 (3,605,800 (275,570 | 3,475,021 \ 176,600 6,475,000 | 93,000

Grand total.........| 1,220,540 | 71,278 (3,862,200 200,265 | 8,811,763 | 109, 475 |7,503,000 | 107,368
Landed at Boston in i
1808 ... ... ... 430,755 | 26,280 | 414,900 | 18,335 | 5,084,000 | 113,633 | 451,000 | 6,805
Landed at Gloucester :
Inl8es . _.._._........ 434,000 | 27,004 |1,806,800 1102,017 | 2,600,626 | 45,018 |4,184,576 | 64,428
—_— ! |
Total, fresh. Total, salted. |  Grand total
Months |
Lbs. | Value. Lbs. Value. | Lbs. Value,
$110,607 360, 000 $5,400 | 4,735,760 | $116,007
104, 824 5,000 160 | 4,900,900 | 104,974
4,537,425 | 184,402
4,676, 050 , 662
4,064, 900 96,406
5,013,250 99, 201
5,705,950 | 125,024
6,133,610 | 138,878
5,812,809 | 185,142
145, , 3,018 | 7,724,176 | 149,587
127,676 3,600 | - 288 | 5,644,000 | 127,863
107,746 640, 000 8,800 | 4,725,900 | 118,048
1,898,131 | 1,274,400 80,215 | 64,724,720 | 1,428,346
01,070 | 1,681,065 20,630 | 5,614,463 [ 120,100
02,476 461,610 1,022 | 4,227,766 | 103, 4
114,022 879, 389 27,851 | 5,897,101 ,
. 1,106, 946 85,274 | 6,476,600 [ 186,707
) 2,267,787 ,32 ) 8,036,856 [ 163,382
81,051 | 3,285,121 101,526 ; 7,303,020 [ 183,477
112,536 | 8,116,528 237,851 | 18,675,982 | 849,887
121,179 | 5,182,685 184,263 | 10,722, 391 \
114,541 | 7,802,031 811,082 | 12,005,690 | 426,623
188,741 | 7,166,383 217,928 | 10, 897, 401, 669
114,574 | 6,074, 700 163,618 | 14,775,806 | 277,902
79,660 | 8,911,080 74,708 | 6,985,521 | 154,808
1,306,028 | 48,226,005 | 1,458,878 (112,040,572 | 2, 765,306
2,705,059 | 49,500,405 | 1,488,593 176,774,301 | 4,193, 652
}j:uged at Boston in 1898. ... 53,463,670 | 1,007,300 | 1,185,000 81,810 | 54,079,570 | 1,041,640
1ded at (1loucester in 1808.| 54,886,709 | 1,054,587 | 84,337,871 842,011 | 88,724,170 | 1,047,448

m;{gé“ll‘lii&%agrring from Newfoundland, 6,082,000 pounds frozen, $123,820, and 7,412,000 pounds
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FISHERIES OF THE NEW ENGLAND STATES.

There has been a decrease in the fisheries of this region, since their
canvass in 1889, of 259,814,470 pounds of products, amounting to
$877,813 in value. A large part of this decrease is represented. by algs,
which, if eliminated from the figures of both years, leaves an actual
decrease in fish produets of 111,030,570 pounds, worth $825,512.

The catch of menhaden has largely decreased. In 1889 the quan-
tity was 173,632,210 pounds, worth $428,228, whereas in 1898 only
23,140,177 pounds, valued at $63,175, were taken, a decrease of
150,492,023 pounds, worth $363,053. The reduction in this fishery is
traceable chiefly to the transfer of the industry to New York State. It
is therefore apparent that the food fisheries of the New England States
have increased in quantity and have deereased but slightly in value.

One of the most noticeable changes is in connection with the lob-
ster fishery. The total catch of lobsters in 1889 was 30,449,603 pounds,
worth $833,736, and in 1898 14,661,808 pounds, worth $1,276,968. The
yield of this fishery has therefore diminished more than 50 per cent
in quantity and increased more than 50 per cent in value.

The total number of persons engaged in the fisheries of the New
England States was 35,445, distributed as follows: Maine, 16,954; New
- Hampshire, 154; Massachusetts, 14,177; Rhode Island, 1,687; and
Connecticut, 2,473. A total decrease of 1,091 is shown since 18589.

The amount of capital invested in the fisheries was $19,637,036, an
apparent decrease of $437,758, caused by the transfer of the menhaden
fishery and the omission of certain valuations which were included
in the former canvass.

The vessels employed in the ﬁsherles numbered 1,427, and were
valued with their outfits at $4,224,339. The apparatus of capture was
valued at $1,218,898. Pound nets and weirs represent the greatest
value among the apparatus, aggregating $405,424. Hand and trawl
lines are next in importance, valued at $278,815. Lobster pots were
worth $219,045; seines, $132,140, and gill nets, $100,679.

Massachusetts leads in the New England States in respeet to impor-
tance of the fisheries, the products being worth $4,454,139. Maine is
next, with fisheries valued at $2,654,919, followed by Connecticut at
$1,559,599, Rhode Island at $955,058, and New Hampshire at $48,987.
The yield of the entire region amounted to 393,355,570 pounds and was
valued at $9,672,702.

The fishery for cod, cusk, haddock, hake, and pollock leads all the
others, being valued at $2,798,109. The oyster fishery of Connecticut
and Rhode Island, worth $1,910,684, ranks next, followed by the lob-
ster fishery, valued at $1,276,967; the herring fishery at $596,688; the
halibut fishery, at $569,515, and the mackerel fishery at $481,933,

Other important fisheries are those maintained for alewives, smelt,
blue-fish, scup, and sword-fish.
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Table showing the number of persons engaged in the fisheries of the New England
States 1n 1898.

Fisher- | Shores- .
States. men. men. Total.

Maine............ : 8,717 8,237 | 16,054
New Hampshi 143 11 154
assachusetts. . 10, 205 3,072 14,177
Rhode Island ... - 1,340 HT 1,687
CONNECEICUL oo oo oo oo eeeee cmeeee e cceceamneeeaccmeaanaranecean maaenn 1,826 047 2,473
] - RPN | 22,231 13,214 35,445

Table showing the investment in the fisheries of the New England States in 1898,

| Maine. New Hampshire. Massachusetts.

Itews. :
i No. Value, No. Value. No. Value.

Ves8els «.oenceeccacaeeaaes 497 $538, 400 5 $3,900 . 837 81,776,025

efrs...... e eeeenas
Lines, hand and trawl..
Pots, eel ...............

Pots, Iobster .

&rpoons.....
Spears........_.... . 1l 145 127
Dredges, tongs, rakes, hoos,
and forks...........ceeooon 2,082
ther appAratus...... . ..ocofececccaceaccfecrocaaaa.s
e?};e and accessory prop- 1,103,478
Y e iccaeremca e aaen
Cash'capital... ... 0 ool 1,886,089 [.cceeenne... 15,000 [--eceeeenns 4,797,250
Total oooceit ceecccclereeecaans 4,018,053 |._.......... 52,648 |..oeeo ... 18,872,902
Rhode Island. Copnecticut. : Total.
Items.

No. Value. No. Value. No. Value.

Weirg oo it oniiio ey

Liues,
Potg, eeff‘_d_ and t"“WI ..............

Pots; lobste
H&rpoong__r' IR
sDears__
Dredges.
andforks__............
gﬁhe“ apparatus..
e")}t‘e and accesso:

844,880
172,250

L 057,142 | oceoenne. 1,241,200 | ceueennn... 19, 637,038
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Table showing the quantity and value of products taken in the fisheries of the New

England States in 1898.

8pecies.

Alewives, fresh ............
Alewives, salted
Alewives, smoked .
Blue-fish

Cusk, fresh
Cusk, salted
Eols c oo ot
Flounders and flat-fish

Haddock, fresh
Haddock, ralted
Hake, frosh

Hake, salted
Halibut, fresh. ...
Halibut, salted. ..
Herring, fresh ...
Herring, salted ...
Herring, smoked...
Mackerel, fresh.._.
Mackerel, salted . ..

Maine.

New Hampshire.

Massachusetts.

47,017,814 | 174,313 |
1,400, 20, 159
3,738, 63,005

Value. Lbas.

Value.

Lbs. Value.

I
$250
2,500

Menhaden......
Pollock, fresh
Pollock, salted
Salmon .-
32 T« I
LT V- - e
Shad ... 861,879 19,752 |.
Smelt. ....... 139,345 |.
Bqueteague . ........o....o|iaeioiaollfl e ieean
Striped bass
Sword-fish .
Tautog .-...
Tomecod -.........
Misace!
Refuse fish....__.
Squi
Lobsters ......
Shrimp... ..cceooon
Quahogs or hard clams
Clams gsof t),fresh........ .}
Clams (soft), salted
Oysters ..........
Scallops. -
Irish moss
Ofl, flsh. . ..... 13,963
........ , T80
169, 023
27,100 85,876
Other produ 935, 562 18,791 | e e 107,062 , 810
Total -.................|128,404, 561 | 2,654,010 | 3,020,715 48,087 (202,156,481 | 4,454,139
Rhode Island. Connecticut. i Total.
Species. - -
Lbs. Value. Lbs. | Value. Lbs. Value.
Alewives, fresh...._........ 4,323,018 , 501
Alewives, salted . 1,847,400 sﬁ,cm
Alewives, smoked 814, 630 18,761
Elue fish.... 2,128,424 88,461
Bonito.... 213,588 5,025
Butter-fish 812,700 9,543
Cod, fresh 52, 976, 425 901, 242
Cod, salted 36,232, 550 878, 566
Cununers.. 230, 950 8,376
Cusk, fresh 7,060, 874 4.
Cusk, salted .. 215,530 3,418
Eelg. . cccveunenarnsn 1,240,001 64,750
Flounders and flat-fish . 4,107,930 78,2569
dock, fresh........ 44,585, 208 562, 289
Haddock, salted. 1, 000, 887 13,761
Hake, fresh.... .| 34,544,727 , 432
Hake, salted .. 2, 639, 468 28, 063
Halibut, fresh .. 8,908, 333 509, 789
Halibut, salted .. 1,859, 854 59, 726
Herring, fresh 53,647,162 431,
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Table showing the quantity and value of products taken in the fisheries of the New
England States in 1898—Continued.

Rhode Island. ‘ Connecticut. Total.
Species.
Lbs. Value. Lbs. Value. Lbs. | Value.

Herring,salted. ..o eveeeeofooemcooiii)iomeenanne. S ISR 7,201, 809 $102,371

OTYing, BIMOKGA . . ..ee e |iceraeanran|ccceac oean T R, 3, 788, 500 83,
M&ckorel, fresh ... veee 359, 900 $15, 004 40,913 $1,763 | 5,001,853 302, 647
ackerel, 8RIEOA - ...veoeeooifon e e oefoiecazaioen 25, 000 2,000 [ 3,103,131 170,288
enhaden. ...........cc.... 3, 140, 000 7,601 | 11,182,910 26,834 | 23,140,177 65,175
Po]lock,frosh e 50, 000 500 |... .. ceeee] 7,923,534 48,778
Polloek, salted . 1,521, 553 15,714
almon . 53, 882 10,039
7,584, 800 93,353
788, 030 29, 063
1,415, 649 44,018
- 1,624,824 140,912
squeteague 4,001,188 08, 046
Striped hass . 154, 680 17,403
1,617,831 90,130
608, 174 17,890
858, 833 8,075
562, 643 18,156
1,087, 000 1,578
1,200, 325 16, 145
7,876 575
5,020 1,676
14,601,808 | 1,276,907

27,450 1,
994, 232 112440
0, 585, 701 417,447

711,200 )
8, 543, 504 1,910,648
1,105,231 , 392
770, 000 24,825
7,674, 000 38,008
531,007 18,020
472, 600 20, 700
3,119, 460 199, 023
27,100 65,8756
. 1,080, 402 24,003
935,008 | 31,920,417 | 1,559,599 (398,356,570 9,672,702

.THE FUR-SEAL ROOKERIES OF THE PRIBILOF ISLANDS,

Near the close of the fiscal year Mr. Townsend left for the Pribilof
Islands to ascertain the condition of the fur-seal ro_okeries, in accord-
ance with the requirements of the law respecting the relations of the
Fish Commission with the fur-seal fisheries. The customary records
Telating to the size of the rookeries in 1899 were secured in part by
the resident Treasury agents upon the islands. The American seal
!lerd i still declining on account of the continuance of pelagic sealing
In Bering Sea and the North Pacific Ocean.

or a number of years all the seals born on several of the more
accessible rookeries have been counted systematically. The counts,
when compared with those of previous seasons, show more or less
decrease in the number of seals born from year to year. The dimi-
Dution of the herd is shown also in the annual photographs and
f’hal'ts of the rookeries. The total number of seals taken on the Prib-
Uof Islands in 1899 by the lessees under Government supervision was
18,812. Seals of tho class available for killing, the surplus males,

Come Jess in number from year to year.

' %10 pelagic catch made from the American herd by the Canadian

Sealing fieet of 26 vessels during 1899 was 33,755. Of this number

23 28¢ were taken in Bering Sea and 10,471 in the North Pacific Ocean.
F. 0.,1000—12
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To the vessel catch should be added 892 seals taken off the Northwest
coast by Indian canoes. The only Canadian vessel sealing in Asiatic
waters took 699 seals, but a fleet of 11 Japanese vessels secured 7,308
geals from the Asiatic herd. One American vessel obtained 336 seals
from the American herd in waters south of the award area.

NOTES ON THE FISHERIES,
THE WHALE FISHERY.

The vessels engaged in whaling during the year 1899 numbered 48,
3 additional vessels having been lost; 22 vessels were employed in
the Pacific Ocean and 26 in the Atlantic. The yield of the whale
fishery for the year amounted to 11,903 barrels of sperm oil, valued
at $583,274; 3,827 barrels of whale oil, valued at $133,945, and 320,100
pounds of whalebone, valued at $864,270.

CARP.

Investigations of the fisheries of the Great Lakes and the Missis-
sippi and its tributaries, now being made by field agents of this divi-
sion, reveal the fact that an important quantity of carp is finding its
way into the fish markets—chiefly those of the larger Eastern cities.

The catch of carp in -Lake Erie in 1899 amounted to 3,633,679
pounds, valued at $51,456. Theé report of the Illinois Fishermen’s
Association shows that the eateh of carp in the Illinois River is
- greater than that of all other species combined, the quantity of carp
taken in 1899 amounting to 6,332,990 pounds, valued at $189,980.
The yield of carp from the Ohio River and two of its tributaries, the
Cumberland and Wabash Rivers, during the same year, amounted to
113,387 pounds, worth $6,654.

These figures show an increase in the quantity of carp derived from
the above-named waters amounting to nearly nine times the quantity
yielded six years ago. During the same period the total fishery prod-
uets of Lake Erie increased more than 15,000,000 pounds and those of
the Illinois River more than 5,000,000 pounds. There are, therefore,
no indications that the presence of the carp has produced any injuri-
ous offect on the native species associated with it, but, on the contrary,
its presence may have a salutary effect, the young of the carp doubt-
less being food for black bass and other species. It is certain that the
black bass has increased in the Illinois River along with the carp, the
yield of black bass in 1899 being greater than ever before, amounting
to over 70,000 pounds. The last canvass of the fisheries of the Middle
Atlantic States, made in 1897, shows the yield of carp from the coastal
waters of these States to have been 1,333,263 pounds, valued at
$63,567, whereas in 1891 the catch amounted to only 46,798 pounds,
worth $1,715. More than half of the catch of carp in this region in
1897 was made in New Jersey, most of the fish being taken in partly
brackish water. Complete returns respecting the interior waters now
being investigated will probably show that the carp is entering largely
into the food supply of the country.
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EASTERN OYSTERS IN SAN FRANCISCO BAY.

This industry has reached large proportions. From 1887 to 1900
more than 11,000 tons of eastern yearling seed oysters have been
shipped to the bay of San Francisco and laid out for further growth.
The time required for seed oysters to become marketable is from two
to four years, according to the sizes demanded by Pacific Coast
consumers. The beds of transplanted oysters occupy flats or tide
‘lands and are exposed during the lowest tides. The areas where they
are laid out are inclosed by fences of closely set stakes, which lessen
the action of the waves in these shallows and keep out stingrays and
other marauders. The value of the mature oysters sold is consider-
ably over $500,000 a year, the quantity and value being on the increase.

An important fact in connection with the maturing of large quan-
tities of eastern oysters in the bay is the extensive degree of propaga-
tion that has been going on. The writer has investiguted this subject
8everal times during the past ten years, finding each time evidences
of greater natural increase.

For a numberof years considerable quantities of oysters of volun-
teer growth have been picked at low tide from areas remote from the
transplanted beds, and it has been ascertained that oystering of this
character has been carried on without decreasing the supply.

Oyster spat from extensive planted beds along the west side of the
bay drifts with the prevailing winds, toward the east side, where a very
considerable set takes place, over an area more than 20 miles long.

Here there are broad stretches of shell banks of the small worth-
less native oyster of San Francisco Bay, upon the shells of which the
Young of the eastern oyster find lodgment. The strong winds of mid-
Summer create a heavy wave wash over the reefs, drifting the light
8hells of the natives and burying many of the eastern oysters growing
among them. Fencing lessens the action of the waves and protects
the interests of the owners. From a tract of 150 acres in this section
of the bay, recently inclosed, over a million oysters were picked before
any imported seed was laid out. It appears that the amount of spat set
free from the transplanted beds is increasing, and the indications are
that with the fencing in and planting of the shell banks of the east side
the increment from natural propagation will grow in importance.

Tabie showing the quantity of eastern seed oysters shipped to San Francisco Bay
Jrom 15887 to 1900,

Year. Pounds. Year. . Pounds.

EEEIESRE

83383888
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THE LOBSTER FISHERY.

The lobster fishery is prosecuted to a greater or less extent in all
the States on the Atlantic coast from Maine to Delaware, but nearly
75 per cent of the total annual yield is from the waters of Maine.
The statistics show that the total yield in 1880 was 20,128,033 pounds,
valued at $488,871, and in 1889 it was 30,771,573 pounds, valued at
$861,297, an increase of 10,643,540 pounds in quantity and of $372,426
in value. There has since been a great reduction in the quantity of
lobsters annually produced, but the value has been constantly increas-
ing. In 1898 the total yield was 15,188,062 pounds, valued at
$1,318,209, a decrease, as compared with 1889, of over 50 per cent
in quantity and an inerease of over 50 per cent in value. The greater
part of this decrease in quantity has occurred in Maine and Massa-
chusetts. From 1889 to 1898 the lobster yield of Maine declined
about 55 per cent in quantity, while it increased about 70 per cent
in value. In Massachusetts there has been an almost steady decline
in the yield since 1880. In that year the catch was 4,315,416 pounds,
valued at $158,229, and in 1898 it was 1,693,741 pounds, valued at
$147,702, a decrease of 2,621,675 pounds, or 60 per cent in quantity,
and of 810,527, or about 6 per cent, in value. '

The following table shows the quantity and value of lobsters taken
in each of the lobster-producing States in each year for which -this
fishery has been investigated from 1880 to 1898:

1880, f 1887. i 1888,
States. |
Lbs. Value. I Lbs. Value. ,  Lbs. Value.
Maine ...coecoamanooaal 14,234,182 me 739 22,910,642 8512,044 | 2, 694 731 $515, 880
New Hampshire ...... 250, 000 7,500 14 2 8?4 1§, 268 ,350 6,258
Masgachusetts ........ 4,815,416 158,220 3,511,015 156, 204 3,743,475 172,938
Rhode Island.......... 423, 250 lo 871 5 0 039 27,128 588, 28, 47
Connecticat. . . 613, 385 2,002 1,487,020 82,504 1,437,228 85,723
New York.. 136,000 | - 5,002 114, 000 6,850 248, 000 13,000
Neow Jersey - 158, 800 5,488 101, 580 7,719 181, 688 12,9685
Delaware....coeoeevee|omint cvccmmeafoiicneannns 39, 000 010 89, 000 910
1889 | 1890, 1801 1802
States.
Lbs. Value. | Lbs. |Value.| Lbs. |Value. Lbs, Value.
Malne . .cooooanna . 25,001,351 |8674,165 |.coomieni]iannnnn. . 17,642,677 (3063, 048
New Hampshire ...... 187,176 6,415 |.. 196,350 | 11,700
Massachusetts ........ 8,853,787 | 148,492 38,182,270 | 205,688
Rhode Island N 21, 774,100 | 53,762
Connecticut - .... .| 1,501,200 t 83,009 1,614,530 | 101,858
New York.__.......... (124,023 | 12,780 | 160,400 (314,764 | 185,003 (815,665 [-ceeoeoiiae]iannn...
New Jersey ..c....... 188,347 | 14,301 143,005 | 10,861
Dela are.............. ; 9, 600 480 y
Fiscal year 1807. - Calendar year 1867. ] 1898.
States.
Lbs. Value. Lbs. Valuo. * Lbs. Value.

Main® .. cecooeeaool
Noew Hampshire
Massachusetts .. -
Rhode Island. OO
Connecticut [
New York..
New Jersey .
Delaware. ... ..ccemeeifemcciiinsierarmananaaann
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THE PEARL FISHERY OF THE TUAMOTU ARCHIPELAGO.,

During the voyage of the A4lbaiross in the South Pacific Ocean in
1899, the writer made some investigations respecting the pearl fish-
eries of the Tuamotu Islands. This archipelago, more than 1,500
nmiles in length, consists of atolls, or low coral islands having large
inclosed lagoons, within which the pearl fisheries are prosecuted.

The yield of pearl shell fluctuates according to the sections of the
archipelago thrown open for pearl diving each year, and the methods
of conducting the fishery have changed somewhat since it was inves-
tigated for the French Government, in 1884, by Mr. G. Bouchon-
Brandeley. Until 1889 the pearl fisheries of the Tuamotus were free
to all, and were participated in by both natives and whites, the latter
as well as some of the natives employing diving suits. TFrom 1890 to
1892 the use of diving apparatus was subject to special regulations,
but since 1892 it has been prohibited, with the idea of restricting the
taking of pearl shell and preserving the industry for the benefit of
the native inhabitants,

Under present methods pearling is permitted each year in certain
lagoons only, others being closed for periods of two or three years to
bermit the growth of shell. The different pearl-bearing lagoons are
thus worked in succession. The diving season begins October 1, the
hatives concentrating at the most favorable places upon the official
announcement of the list of islands to be fished. The industry
employs about 20 small sail vessels and 600 boats or canoes.

The more important pearling islands are: Hiqueru, IIao, Raroia,
Katiu, Takapoto, Ahe, Manihi, Apataki, Marutea, Aratika, Faka-
rava, Kaukura, Marokau, and Mangareva. Hiqueru is by far the
most important of the group. It is worked at intervals of three years,
Its output of shell averaging over 250 tons per season. In 1896 the
first month’s diving produced about half the entire yield of the archi-
Pelago. Hao Island is next in importance for pearl shell. Pearls
appeur to be derived chiefly from Kaukura.

At the opening of the season of 1899 the Albatross called at Hiqueru,
Where over 3,000 persons were gathered, representing the majority
of the pearling population of the Tuamotus. The bulk of the pearl
Shell wag being taken from depths of 8 to 10 fathoms. Less than 25
ber cent of the divers work at depths greater than 12 fathoms, while
a few only can descend to 20 fathoms. When conditions are best,
800d divers earn $2.20 to $2.50 (Chilean silver) a week.

The industry here as olsewhere is based on pearl shell or mother-of-
bearl, worth in the European market $375 to $800 per ‘ton, according

O the grade. Pearls when found are usually secreted by those dis-
coV?I‘ing them, and disposed of privately. There are no statistics
available respecting this feature of the fishery; although the total
Value of the pearls that come from the islands through various chan-
Bels is known to be considerable. :
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The following statement respecting the quantity and value of
mother-of-pearl shell from the Tuamotu Archipelago, exported from
Tahiti during the period from 1873 to 1898 was secured with the assist-
ance of Mr. J. L. Doty, consul of the United States at Tahiti:

Quantity and value of mother-of-pearl shell from the Tuamotu Archipelago,
exported from Tahiti from 1873 to 1898.

Yol | Yelieln

n y n

¢ Year. Tons. States Year. Tons. States

coin. coin,

328 | $38,572.80 162 | $59,585.00
410 | 150,597. 00 271 99, 6502.
240 | 95,080.00 887 | 118,778.00
390 | 76,340.00 683 | 214,252,
234 | 57,830.00 646 | 287,713.70
501 | 173,654.00 598 | 242,275.00
470 | 138,180.00 593 | 248,140.80
28] | 82,614.00 5666 | 226, 760.00
602 | 106,784.00 676 | 274,640.00
471 | 207,711.00 296 01, 844. 80
834 | 1689,344.00 691 | 289,955.00
843 | 134,456.00 445 | 238, 953.60
249 | 75,407.00 437 | 181,887.680

A more extended acecount of the Tuamotu pearl fishery is being pre-
pared, as the facts relating to it may prove of interest in connection
with the pearl fishery of the Philippine Islands.

THE CHINESE SHRIMP FISHERY OF SAN FRANCISCO BAY.

The fishery for shrimps has been conducted in this bay for many
years. The products are marketed fresh in California, or dried and
exported to China, together with certain dried fish also yielded by the
fishery. The industry is a declining one. When visiting the camps
and fishing grounds in 1891 the writer counted 46 boats. The number
from which licenses are collected at the present time is 31. The
export of dried shrimps is decidedly less than in former years, while
the quantity of dried fish exported is not great, the total amount
from 1890 to 1898 being a little more than 3,600,000 pounds, or about
equal to the export of shrimp products for any one year prior to 1894.

The following table shows the yield and value of the shrimp fishery
in San Francisco Bay in 1889, 1890, 1891, 1892, 1893, and 1898, though
the figures for 1898 are probably incomplete:

Year. Pounds. Value.
5,522,104 1, 637
5,812, 848 3%234
4,886 568 222,451
paio s
s 62, 769
1,750, 492

The following table shows the exports of dried shrimp, shrimp shells
and dried fish from 1890 to 1898.
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Table showing the quantity of products of the Chinese shrimp fishery of San
Francisco Bay exported to China during the period from 1890 to 1898,

1890. 1891. 1882,
Months.
Fish. %Shrimp. Bhrimb | migh. | Shrimp. | S3FI0P | pieh. (Shrimp.| Shrimp
: Lbs. Lba. Lbs. Lbs. Lbs, Lbs. Lbs. Lbs, Lbs.
January ....| 4,260 . 218,705 850 18,192 | 257,567 8,900 | 18,800 179,100
February...| 8,403 8,780 843,216 8, 567 39,736 | 790,788 |.._...... 38,400 670, 500
March...... 4,325 3,407 72,322 8,210 1,680 | 333,354 | 762,600 | 43,400 N
April. .. 13,181 | 17,792 38,530 | 57,537 83,820 | 235,813 3,500 1 83,000 , 800
ay.. S| 1,835 | 80,035 156,505 | 88,338 03,828 | 238,300 1,067 | 61,200 1569, 700
June 138,737 | 208,310 417,172 | 281,480 01,750 | 285,127 , 78,000 , 800
July. 71,001 { 106,807 238,224 | 112,240 188,408 | 304,520 | 114,810 | 128,400 , 500
Augus 87,579 | 181,240 82,077 | 69,105 | 104,919 38,753 | 100,200 | 80,400 174,800
Septem 24,184 | 118,785 12, 77,542 210, 308 39,153 | 104,800 | 188, 600 59, 400
October . 20,280 | 45,457 37,804 | 80,000 | 150,800 | 88,000} 23,200 | 187,400 39,300
Novembe 8,921 | 05, 7,600 ..o ... 23,800 |eerevecilooennn. - 77,000 17,100
ecember.. . |......... 7,630 | _eceenen.. 900 106,200 | 189,800 1,400 | 47,800 ,
Total.. 391,802{786,82‘ 2,205,854 | 684,787 | 1,107,348 12,746,271 | 697,077 | 976,400 | 2,009, 800
1893, 1894 1806,
Months.
Fish, |Shrimp.,| SEFIEP | pign | Shrimp, | SEEmD | Fyen, [shrimp.| Shrime
Lbs. Lbs, Lbs, Lbs, Lbs.
72, 200 278,700 f.ceee--.. 15, 400 145,200
2,000 243,600 {........ 15,800 96, 000
27,200 483,500 [......... 28, 000 47,400
50, 600 210,300 |.........| 63,000 | 104,400
42, 200 167, 400 8,400 | 81,200 112, 600
69, 400 175,800 | 26,400 | 82,000 185, 100
50, 200 ,100 | 31,800 | 78,400 114,900
50, 600 112, 500 1,200 | 83,800 170,700
81, 800 17,400 | 4,600 | 88,800 , 700
100, 200 5,700 | 15,000 | 53,600 A
Dovember .- 600 { 53,000 ,600 | 83,600 | 119,000 |..........
®comber ..| 5,000 18,200 27,800 |.........| 81,600 |.......... 19,800 | 74,100 {. ..o ....
Total..| 203,600 | 617,600 1,884,600 | 188,800 | 778,100 } 1,090,800
1896, 1897 1898,
Months
. Shrim Shrimp- Shrimp
Fish. |8hrimp shellsp Fish. | Shrimp. shells. Fish. [Shrimp.| 3} s,
Lbs. Lbs. Lbs. Lbs, Lbs. Lbs. Lbs, Lbs, Lbs,
14,800 |* 6,200 }.......... 48,010 22.400 . 900
15,400 | 308,200 186, 500 40, 200
2,600 10,400 , 000 66, 200
47,200 77,400 | 170,700 | 183,800 56, 500
15,200 19, 600 , 600 1, 38, 600
54,400 44, 600 800 |..o.... . 88, 000
| 163,600 | 83,400
48,600 06, 000 200
10, 800 85, 600
13,400 | 162,000 32,700
15,600 70,000 27,300 |......... 1,000
19, 200 62, 200 2,100 2,600 1,000
Total 418,700 1,034,600 | 038,400 | 201,521 494,190 l 782,828 || 275,700 | 568, 800 44,3800

There has been considerable local discussion respecting the bearing
of the shrimp fishery upon the food of important fishes frequenting
the S8ame bay. The fishery can not be conducted sucpessfully without
the use of small-meshed nets, which involves the taking of the young
of many gpecies of fishes which are either themselves valuable fish or
8upposed to be the food of such species. Many of these are sculpins
Or other unimportant kinds. A careful search was made for young
Shaq, salmon, and striped bass, but none were found. The food of

® Important fishes of this region is not yet well known.
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Investigations of this subject by the writer in May and November
revealed the presence of the following fishes in the shrimp nets as they
came from the waters:

List of fishes commonly taken in shrimp nels.

Food-fishes, Unimportant species.

Scientific name. Common name. Scientific name. | Common name.
Platichthys stellatus ........| Flounder. Liparis pulchellus........... Sea snail.
Parophrys vetulus ._._..__... 0. Lampetra cibaria ........... Lead-colored
Psettichthys melanostictus . Do. . lamprey.
Engraulis mordax ........... California an- || Biphostoma californiense...| Pipe-fish.

chovy. Pholisornatus. .............. Butter-fish.
Clupanodon ceeruleus .. .....| California sar- || Leptocottus armatus ._.._..| Sculpin,
ne. Porichthys margaritatus...| Midshipman.
Osmerus thaleichthya. Smelt. Lepidogobius lepidus ..
Genyonemus lineatus Little roncador. || Mylobatis californicus Sting ray.
Sebastodes juv.. Rock-flsh. Rala binoculata .......... Skate.
gprinus CArpio . Scale carp. Notorhynchus maculatus .. Spotted shark.
icrogadus proximus. -.| Californin tom- || Galeus californicus .... .| Hound-shark.
cod. ‘Triakis semifasciatum.. ....| Leopard-shark,
Cymatogaster aggregatus...| Viv ilp arous | Rhinotriacis henlel.......... Small dog-shark,
porch.
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A METHOD OF RECORDING EGG DEVELOPMENT, FOR USE OF
FISH-CULTURISTS.

By CrLauDIGS WALLICH.

In watching the development of fish embryos it is observed that the
rate of growth of the embryo is dependent almost directly upon the
temperature of the water. It has been customary to refer to the vari-
ous stages of growth as making their appearance in a certain number
of days or hours at a given mean water-temperature. As this mean
is obviously subject to great variations, the lengths of time at which
8iven phenomena appear are subject to correspondingly great varia-
tions. Then, too, in the embryonic life of each separate species of
fish there are a number of definite periods that must be well known
to the fish-culturist, for efficient work; such, for instance, as the begin-
ning of the critical stage, the ending of the same, the earliest shipping
age for eyed eggs, the latest shipping age for a given distance and
conditions, the length of the incubation period, and the time required
for sac absorption—all very important questions, concerning which
accurate and immediate knowledge is often required. Again, the
8iven mean water-temperature for the varying lengths of time at which
these definite phenomena appear is not and can not well be computed
until the phenomena have actually occurred, and it is therefore impos-
8ible to closely predict their time of oceurrence.

The complexity of these data, as well as their importance, makes
Very desirable a simpler, more convenient, and more efficient terminol-
08y expressive of the rate of growth than the one above mentioned.

During the season of 1898 and 1899, at the United States Fish Com-
Mission station at Baird, Cal., there was tested a system of recording
©8g development which may be termed the ‘‘temperature or thermal
Unit system.” By temperature unit (t. u.) is meant 1° F. above 32° for
4 period of 24 hours. Thus a mean temperature of 36° F. for oneday
IS oquivalent to 4 temperature units, ete. One degree centigrade for

he same period would make a more convenient unit, as it would do
away with the subtraction of 32 each day to find the resultant units;
ut as Fahrenheit thermometers were in general use the Fahrenheit
Scale was employed in this case.
To use this system of recording egg development, subtract 32 from
16 mean water-temperature of the day the first eggs are taken. This
glves the age of the eggs in temperature units on the second day.

he temperature units of the second day are added to those of the
187
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first, and in this manner those of each succeeding day throughout the
season are added to the total of the day previous. At a station where
the temperature units are reckoned daily from the opening of the
season the age of any lot of eggs may be at onece known by subtract-
_ ing from the reading on the day of examination the reading of the day
on which the eggs were taken. In practice it is found simple and
convenient, and as the season advances the answers to many questions
may be had from this interesting column of figures.

The result of the tests at Baird shows that the incubation period of
the quinnat salmon is about 900 t. u. From irregular data and some
observation, it seems that this is also the number required for brook
trout (Salvelinus fontinalis), while from similar data it is thought that
rainbow trout (Salmo irideus) require a somewhat less number. Each
species undoubtedly has its peculiar norm.

This unit seems preeminently to include the factors determining
the length of the incubation period. Without going deeply into the
merits of the old rule, ‘“in 50 days at a mean water-temperature of
50° F. trout eggs will hatch, and for each degree warmer or colder 5
days less or more will be required, the difference, however, increasing
the farther we recede from 50°,” it will be seen at a glance that the
law is an empirical one, and while recognizing perhaps the factors of
incubation, it is not sufficiently accurate and explicit to he available-
in determining the entire period when the mean is slightly removed
from 50° and is entirely silent as to intermediate stages. There are
but two important variable factors that affect this period, namely,
time and the temperature of the water. There are many other con-
ditions that affect incubation, such as quality, volume, aeration, ete.,
conditions of such importance that success is not possible if they are
not right, and these conditions must in some degree affect the length
of the incubation period. The two main factors, however, as before
stated, are time and the temperature of the water.

As water freezes at 32° I., and will, of course, congeal all life within
it when frozen, rendering growth, if not life itself, impossible, it is
only rational, so far as temperature is concerned, that this be the
pointof starting. Inmany stations, it is true, hatching operations are
conducted in waters that are very cold, and it would -seem that the
eggs of Salmonide could hardly be subjected to as many as 900 t. u.
before hateching. Cod work in winter time is also done at very low
temperatures. It must be remembered, however, that the growth of
the embryo salmonoid in such stations takes place mainly in the fall
before the waters reach extremely low temperatures, and again in the
spring when they begin to warm up. It is also conceded that cod
work at 32° or 33° is very unsatisfactory. :

It is hardly necessary to say that neither the ‘‘ temperature-unit
system,” nor any other *system,” will give uniform results in waters
which through unsuitable temperatures will not produce healthy fry;
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such, for example, as the extremely low temperatures in cod work and
abnormally high temperatures for those species of Salmonide that
naturally seek glacial waters for their spawning-grounds.

The accompanying extract from the temperature sheets of Baird
Station shows the record of water-temperatures and the manner in
which the age of the eggs was kept. It will be noticed that the daily
mean is compiled from the morning and evening temperatures only,
a8 by repeated trials they were shown to be the maxima and minima.
It would have been better, perhaps, to have had readings every 3
hours, as the times during which these temperatures prevailed would
have been more accurately gauged and a slightly different norm would
probably have been found. The test, however, was thought to have
been sufficiently thorough to show the value of the system.

Extract from Baird water-temperature record.

T ro. N
Dato. Temperature Temp. Dato. Temperature Tomp.
6a.m.| 12 m.| 6p.mn.| Mean. unit. 8a.m.|12m. | 6p.m. | Mean. | UBIt
1898, 1808,
Aug. 16 65 50 61| 68 feee.... Oct. 19 47 49 51| 49 1322.5
17 B4 00 00 | b7 26 20 46 49 51| 48.6| 1330.5
18 b4 59 50 | 50.5 51 21 46 49 51| 485 1
19 5 59 59 | 56 75.5 22 46 49 61| 48.5 | 13712.5
Sept. ¢ 51 6 68| b4.56] 409 23 490 50 51 1
7 52 56 57| b4.5| 621.5 24 47 48 8.5 1
8 51 56 57 | b4 b4 25 45 47 49 | 47 1423.5
9 51 56 57| 54 5608 28 46 48 49 | 47.5
10 50 53 56| 63 588 27 46 48 60| 48 1
11 50 53 65! B62.5| 609 28 48 50 | 47.6| 1470
12 50 55 66| 53 620.5 29 46 47 49 | 47 5
13 50 I 55| 62.5| 650.5 80 48 48 50 | 48 1500.5
14 50 52 B5: b52.5| 671 31 48 49 49 1518.5
15 50 54 50 53 6915 || Nov. 1 48 48 49 | 47.5: 1533.5
16 50 54 68| 83 712.5 2 44 40 47| 45, 1549
17 50 63 65 62.5| 783.5 3 45 46 471 40 1562.5
18 2 b4 56! b4 754 4 44 49 50| 47 1576.5
19 51 bt 56 b53.5| 716 5 40 49 B0 | 48 1581.5
50 53 65| 62.6| 797.6 8 46 47 48 | 47 1607.5
21 51 62 531 62 818 7 44 46 471 455 | 1625
22 61|, 62 64| 52.5| 838 8 43 40 5 4 1036
z 53 bd | b2 858.5 9 42 44 45| 48.5 | 1048
% 50 52 68| b61.5| 8785 10 41 43 45| 43 1660.5
25 50 52 53| 51.5| 808 1 42 “ 45( 48.6| 1070.56
28 51 53 54| 52.5| 9175 12 42 44 45 | 43.5| 1682
27 51 63 55| 63 0938 13 42 44 45| 48.5| 10603.5
28 50 52 631 51.5: 05 14 42 44 46 | 43.5| 1705
29 48 5l 52| 50 978.5 15 42 44 45| 43.5 1716.5
Oct, ¥ 42 49 60 | 46 16 4“4 45 45 | 44.5| 1728
ct. 1 45 47 40| 47 1010.5 17 4 46 47| 45.5| 1740.5
2 48 48 49 | 47.5 | 1025.5 || Dec. 30 48 40| 80 2208
3 47 49 40 | 48 1041 31 38 89 80 215
.4 48 49 60| 49 1057
] 48 49 | 47.5 | 1074 1899
] 40 51| 49.5| 1080.5 | Jan. 1 M 34 84| 84 20222
7 49 50 40.5 | 1107 34 36 37| 8b.5| 2224
8 48 50 51| 49.5 | 1124.5 || Feb. 18 40 50 57 | 48.56 | 2000
9 49 51 BL| 50 1142 19 41 57| 49 2712.5
10 49 51 52| 50.5 | 1160 20 52 53| 46.5 | 2720.5
i1 53 83| 615 1178.5 21 87 60 2| 44.5| 2748
12 49 53 52! 50.5| 1198 40 62 566 | 48 2755.5
id 49 62 54| 51.5| 1218.5 2 40 52 B5 | 47.5( 21715
14 49 51 b0.5 | 1236 37 b B0 | 43.5 | 2187
15 48 51 61 | 49.5 | 1254.5 25 87 49 40| 43 2708.6
117! 49 51 51| &0 1272 306 55 50 | 43 2809.5
i 48 49 48 1200 27 41 50| 45.5| 2820.5
46 49 61| 48.5 | 1308 46 48 48| 47 2884
\——ﬁ_

113 the table following is submitted a list of eggs hatched at Baird
urmg the season of 1898-99, showing, for each lot of eggs, the date
of taking, date of hatching, and number of days and number of tem-
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perature units required for incubation. It will be noted that although
the period of incubation varied from 48 to 90 days, yet the greater
number of eggs hatched at veryclose to 900t. u. The failure of a few
lots to obey the general rule in most cases seemed to be due to some
special cause, such as a sudden fall in temperature when near the
hatching stage; forexample, those hatching on January 8 and 13. Fry
had already begun to appear at the top of the baskets before January
1, when a heavy snowstorm caused a drop of 5° in the temperature of
the water and delayed hatching for several days. A sudden rise in
temperature at hatching time also unduly accelerates hatching; note
those hatched on February 19, 22, and 28; about this time abnormal
variations of temperature prevailed, reaching a maximum difference
between morning and noon of 19°, ’

Record of eggs hatched at Baird, Cal,, 1898-99.

Tem- Tem-
Reading|Reading)| Reading|Reading
When | When por- ‘When | When per-
onday | on day Days. on day | on day Days.
taken. hatched| et lhtehed| Bture takon. [batched| PV |, O HA5: lature y
units. unite.
" 1868. 1898, 1898. 1808,
Sept. G [ Oct. 24 499 1407 48 °|| Nov.17 | Feb.14 | 1740.5 | 2645 004 89
7 25 521.6 | 1423.5 48 141 1754 2846 801 88
8 27 b44 1454 49 10 15§ 1707.8 9 801 88
10 30 588 1600.56 012 50 20 16 | 1782.5 | 2071 88
11 31 609 1516.6 50 18 | 1795 2000 901 ]
12 | Nov. 1 629.5 | 1533.5 50 22 18 | 1805.5 800 88
14 871 1501.5 020 52 24 19 1827.5| 2712.5 885 87
18 7 712.5 | 1622.5 910 52 25 10] 1838.5 | 27126 874 86
18 11 54 1670.5 018 54 26 2 1849 2720.5 880 86
22 17 838 1740.5 002 66 28 1869 2765.5 886 86
1809. 29 1881.5 | 2755.6 874 85
Oct. 20 | Jan. 8| 1339.561| 2272.5 933 80 30 24 | 1898.56 | 2787 890 86
23 13| 1380 2815 926 82 |l Dec. 1 p 1910.5 | 2809.5 889 87
27 18 | 1454 2341.5 887 81 2 21 1924.5 | 2820.8 806 87
29 19| 1485.5 | 23790.5 Bg4 82 3 1938.6 | 2834 807 87
30 1500.6 | 2404.5 904 a3 4 1847.5 | 2334 886 86
31 21 | 1510.5 | 2404.5 888 82 5 ‘ 1958 2834 87¢ 85
Nov. 1 24| 1633.5 | 2440.5 0907 84 6 | Mar. 3| 1060.5 | 2882.5 913 87
5 28 | 1691.6 | 2489.6 804 8¢ 7 31 1080.5 | 2882.6 902 88
0 29 1 1607.5 | 2503 00 84 8 5 19915 | 2011.6 920 87
7 30| 1622.5; 2516.56 804 84 9 5| 2 2011.5 010 86
*4 30 | 1576.5 | 2516.6 940 87 10 5 2010 2011.6 901 85
8 1 Feb. 4| 1638 7.5 16 71 2049 2043 804 82
10 6| 1859.5 | 2570 910 87 16 8 2059.5 | 2050.5 000 42
11 6| 1870.5 78 87 17 10| 2000.5 | 2083.6 014 83
12 9| 1682 2583 011 89 20 1 2108 2902 880 81
18 11| 1693.5 | 2812.6 019 090 18 12 .5 | 8008 027 84
14 12| 1705 .5 o0 22 13 | 2120 8021 802 81
15 12| 1716.5 | 2623.5 907 88 27 17 | 2178 8078.5 900 80

* Very fow oggs in this basket. Hatching always seems slower with a single layer of eggs than
in full baskets; probably less animal heat.

The main advantage of this system of recording egg development
lies in the fact that information is secured at a time when it is needed.
By this it is not intended that entire reliance should be placed upon
the record for determining the condition of the eggs. On the con-
trary, the chief dependence shounld always be placed on their appear-
ance, especially in determining how far along they are in the tender
stage and when they are well out of the same. The information
obtained from the record is corroborative of our work and enables it
to be checked up. For example, when selecting eggs for shipment a
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short calculation will tell just what eggs are most snitable. Suppose
a foreign shipment requiring a two or three weeks’ journey is to bYe
made. It is desirable to select the oldest eggs that will arrive before
hatching, with a margin for safety besides. By estimating the prob-
able temperature of the package, the number of temperature units
required for the journey can be readily computed. Thus, if the tem-
perature of the package be maintained at about 50° F., in 20 days it
will be subjected 20 times 18, or 360 t. u., and if 100 t. u. be allowed
for excess in temperature or delay on the journey a total of 460 t. u.
is required. By subtracting these 460 t. u. from 900 t. u. it is seen
that eggs of an age of 440 t. u. are required—so young that the eye-
8pot is barely visible when viewed in the ordinary way, butold enough
to stand shipment. If this 440 t. u. be now subtracted from the read-
ing on the day of shipment, the remainder corresponds to the reading
of the day on which the required eggs were taken. Eggs for long for-
eign shipments are especially difficult to select, and any evidence
corroborative of the exact age of the eggs at a time when mistakes are
barticularly to be avoided is very gratefully received.

In handling quinnat-salmon eggs at Baird Station it is safe and
Practical to pick them till they have an age of 100 t. u., when they are
carefully picked for the last time before entering the tender stage.
It is not thought that the entrance on this stage involves any sudden
transformation, but the eggs are believed to increase daily in sensi-
tiveness from the time they are taken until a time when, with the
apparatus employed, it is nolonger safe to handle them. Afterenter-
ing the tender stage they are left undisturbed until the germ disk has
Completed its growth around the egg. In the ‘‘summer run” eggs
this occurred very close to 225 t. u. At this time it was found safe to
Uncover them; that is, to raise the baskets gently until the contained
0ggs are near the surface of the water and then suddenly, but care-
fully, to- lower it, thus forcing the water up through the eggs and
Temoving any accumulations of sediment that may have been depos-
1ted upon them, until they are clean or nearly so. Sediment usually
c?llects only upon the upper layer of eggs. In performing this opera-
tion care must be taken to allow all the oggs to settle before it is
Tepeated. After they have been treated in this manner for several
days and have an age of about 300 t. u., they are quite out of the
tender stage and may be subjected to daily pickings, the same as older
eg'gs_ .

In observing eggs from time to time while in the tender stage the
MO8t striking phenomenon and the one most readily seen with the
Unaided eye is the ring or loop which defines the germinal layer in its
8rowth around the egg. This ring is visible to the unaided eye as
early ag the sixth day, at 57° F., or at an age of 125 t. u., as seen in

8. 6 of the accompanying sketches, when it is apparently not yet
fully formed. It retains its circular shape until it passes the equa-
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torial position, which occurs on the eighth day, at 57° F., or 175 t. u.,
after which it gradually agsumes a loop-like or pear-shaped form while
traversing the lower hemisphere. This shape becomes the more pro-
nounced the more nearly it approaches closure. This thickened blas-
todermic ring is the seat of the greatest vital activity in the layer,
and any shock sufficient to cause the death of the egg first manifests
its effects in the whitening of the ring and its surrounding tissue.
The distinct outline of the fish is first seen when the ring is well
down to the equator of the egg. This appearance of the outline of
the fish, however, does not indicate that the tender stage is passed,
for it is seen that a rupture of the germinal layer is quite fatal and
is liable to occur until the egg is completely enveloped and some
little time has elapsed to allow for the hardening or toughening of the
layer.

The experiment that seemed to force the above conclusions con-

sisted in taking a few eggs at a time and allowing them to fall from
different elevations upon the canvas trough-covers, after which they -
were at once replaced in the water. Death following a severe jar for
a given stage was indicated by an almost immediate whitening of the
egg, but in the case of a less severe jar this clouding of the substance
of the egg took place only after the lapse of several hours.
* During the entire summer run of 1898 the blastopore closed, with .
very slight variations, at 225 t.u. When, on examining the eggs, it
was found necessary to uncover a new lot, the record was always first
consulted to find the age in temperature units, and the uniformity of
the record in this respect established the fact that the ring closed at
225 t.u. However, when it came to the fall run, with its colder water,
it was found that the same phenomenon occurred at 250 t. u., and this
number was likewise uniform for the entire fall run; but as fall-run
eggs, with but few exceptions, hatched at as close to 900 t. u. as did
the summer-run eggs, it must be concluded either that up to a certain
period of its growth the progress of the embryo is more rapid (when
measured in temperature units)-in warmer temperatures than in colder
ones, or else it might be considered a point in favor of the argument
that the spring and fall runs are made by distinct and separate vari-
eties of fish. The former is probably the case, as the slight variations
observed in a long summer-run series seem to point that way.

In attempling a description of the accompanying sketches of sal-
mon embryos one is almost necessarily restricted to terms that are
not always scientific. Phenomens that appear to the unaided eye in
the entire egg are often quite different from the real biological changes
taking place in the egg and which can only be seen by means of sec-
tions and a high-power miecroscope. Thus, when reference is made
to the ‘“‘nuclens,” the dark central spot or kernel that is visible to
the unaided eye is intended. The true nucleus is microseopic in size
and is situated in the upper part of the germ disk, where, after the
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two processes of cell division resulting in the extrusion of the polar
bodies, it unites with the male nucleus derived from the spermatozoon,
which in the meantime has entered the egg through the micropyle, has
become embedded in the germ disk, and has separated into a nucleus
and its accompanying aster. The union of these two nuclei and the
formation of an aster inaugurate the process of segmentation. All
these processes are microscopic, and not even a suggestion of what is
taking place could be inferred from the external appearance.

These sketches are intended simply to give an idea of what can be
8een with the unaided eye during the tender. stage; and as landmarks
showing progress in that stage it is hoped that they may be of some
Practical value. They show stages in the growth of summer-run
quinnat-salmon eggs with the water at a mean temperature of 57° F.
Sketches were made daily, and the age of the stage in temperature
units was noted. Asthe water grew colder, it was noticed that while
it sometimes took several days longer to reach a certain stage, yet
the number of temperature units was always, within narrow limits,
the same for a given stage. This uniformity of results at the given
8tages is the feature of the system that seems most strongly to recom-
mend it for general use, and while different stations, with their differ-
ing conditions of water and weather, may produce slightly different
results, still, as the conditions at any one station, year in and year
out, are the same, the resultant differential will be the same.

Fig. 1 represents the egg about 1% hours after impregnation and
shows the contentration of minute vesicles at the pole; also their gen-
eral distribution over the entire surface of the egg. They are quite
Sparsely scattered, however, and soon draw up into the upper third of
the egg. A bluish translucent substance occupies the upper quarter
of the egg, always rising to the top as the egg is turned. As no
icroscopic work was done at this time, this substance can not be
Positively named, but it is believed to be the germ disk attached to
the inner egg or yolk mass, the whole inner egg turning with the disk.

he eggs are extremely slippery when young. This quality is retained
until they enter the tender stage, but is lost before they emerge from it.

Fig. 2 represents the egg 1 day old at a mean water-temperature of
57°F., or at an age of 25 t. u. It shows a distinct ‘‘nucleus” sur-
Younded by a clouded band of very minute vesicles. The width of
this band is about equal to the diameter of the nucleus. Around it
re vesicles which extend down to about one-third the depth of the egg.

Fig. 3 is very similar to Fig. 2, the nucleus and band being larger.

t represents 2 days’ growth at the same water-temperature, or an
age of 50 t. u. : .

ng- 4 shows a partial clearing up of the clonded band; also a dimi-

Rution in the size of the central nucleus. Age, 3days at 57° F. mean

tenlperat:ure, or75t. u. .
. F. 0. 190013
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Fig. 5 shows the egg 4 days old. Central area clearer than at 3
days.

Fig. 6 represents the egg at 5 days old, or an age of 126 t. u., and
shows now for the first time the presence of a secondary ring, not
quite complete, with vesicles on both sides of it. The inner ring is of
about the same appearance as on the day previous. This secondary
“ring” is the outer edge of the germ disk or blastoderm and forms
the margin of the blastopore.

Fig. 7 shows the egg with 6 full days’ growth at 57° F., or 150 t. u.
The blastoderm is now well developed and has grown sufficiently to
pass the zone of vesicles. It is a very interesting as well as very
delicate stage of the egg. Phenomena appear that are not seen the
day previous nor the day following. It isat this tiine that the laying
of the ‘“‘neural keel” or forming of the body outline of the fish takes
place. This outline can be quite readily detected the following day
at the same water-temperature.

Fig. 8 represents the growth of the germinal layer halfway down
the egg. Its edge, previously referred to as forming the ‘“‘ring” or
‘“loop” or blastopore, has the appearance of an addled ring. The
body outline of the fish is now seen for the first time, the tail extend-
ing down to the edge of the ring. The relative positions of the tail
of the fish and the ring do not change. The edge of the germ disk, in
its further growth finally encircling the egg, seems to remain attached
at this point and closes up in the shapeof a contmuously diminishing
loop, disappearing after the tenth day at 57° F. b

Fig. 9, at 200 t. u., shows a partial closing of the loop and a-faint
differentiation of the head into two eye-spots; also the appearance of
a line crossing the body back of the head, which in a few days seems
to deflect from this position and extend out forward. This line finally
branches out and assumes the bright color of an artery.

Fig. 10, at 8% days old, or an age of 215 t. u., shows the loop dis-
tinctly as such. Body outline clearer.

Fig. 11 shows the egg on the tenth day, or 9 full days old, 225 t. u.
The loop is closed, and its remains may be seen hanging to the tail of
the fish. The artery may now be seen extending out from the head,
although it has not yet assumed its bright-red color. The fish is now
practically formed, though the germ layer is still quite tender and
liable to rupture.

One of the commonest monstrosities among young salmon is that of
tailless fish; and as this thickened blastodermic ring forms the caudal
plate, it is thought that an injury to the embryo caused by rough
treatment at this time may be respansible for the loss. .

Fig. 12 shows the egg at 14 days old, or 350 t. u. The artery pro-
jecting out from the head Las assumed color, the tail is bent upward,
and the fish is capable of motion. It is now well out of the tender
stage, and must be kept free and clean to insure that degree of aera-
tion which the increasing color of the artery shows that it requires.
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INTRODUCTORY NOTE.

The following report on the fisheries of the Middle Atlantic States
has been prepared from data collected by agents of this Commission
in 1898 and 1899, the information relating to the year 1897, with sup-
plementary statistics on New York and New Jersey for 1898.

The statistics presented for the various States of this region relate
wholly to the commercial fisheries of the coastal waters, in which are
included the lower sections of the coast rivers. The fisheries of the
interior waters have not been considered.

The general results of this work have already been published in
Statistical Bulletins Nos. 11 and 13, and in the report of the Com-
missioner for 1899. ‘

The report bas been prepared under the direction of Mr. C. H.
Townsend, assistant in charge of the division of fisheries.

The inquiries in the field were made by agents of the division, as
follows: C. H. Stevenson in Maryland and New York; W. A. Wilcox
in Virginia; T. M. Cogswell in Virginia and Maryland; Ansley Hall
in Virginia, Maryland, Delaware, and New Jersey; John N. Cobb in
Maryland, Delaware, Pennsylvania, and New Jersey; W. A. Roberts
in Virginia, Maryland, and New Jersey; and E. S. King in Maryland,
Delaware, and Pennsylvania.

Mr. Townsend spent a few days in visiting certain fisheries in
New Jersey and New York, and Mr. J. B. Wilson was employed
temporarily in Virginia and New York.

The field agents have assisted in the preparation of the statistical
tables and have made contributions to the explanatory notes relating

to the States canvassed by them.
Gro. M. Bowgrs, Commessioner.
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STATISTICS OF THE FISHERIES OF THE MIDDLE ATLANTIC
STATES.

GENERAL NOTES AND STATISTICS.

The number of persons engaged in the coast fisheries of the Middle
Atlantic States in 1897 was 95,316. Of this number, 73,169 were
fishermen and 22,147 shoresmen. The States which had the greatest
Dumber of persons employed in their fisheries were Maryland and
Vil‘ginia, the former having 42,812 and the latter 28,277. New Jersey
COmes third, with 12,494, followed by New York with 7,443, Delaware
With 2,392, and Pennsylvania with 1,898.  Since the general canvass of
the fisheries of this region in 1891 there has been an increase in the
Dumber of persons employed of 5,808.  This increase has taken place
In four of the States here considered, while in two States there
bave been decreases. The largest increase has occurred in Virginia,
8mounting to 4,682 persons.

The capital invested in the fisheries of the region amounted to $15,-
188,615. 1In Maryland the investment was $5,821,610; in Virginia,
$2,391,536; in New Jersey, $2,371,258; in New York, $2,094,869; in

ennsylvania, $1,601,528, and in Delaware, $407,819. As compared
With the year 1891 the capital invested in the fisheries is shown to
have increased $787 ,807, the increase being largest in New York.
he number of vessels employed was 8,874, having a tonnage of
58,315 tons, and a value, with their outfits, of $4,167,469. The boats
€mployed in the shore fisheries numbered 32,290, and were valued, with
Accessory scows and floats, at $1,875,965. The apparatus of capture
WaS. valued at $1,515,723. The value of shore property and cash
‘apital wag §7,629,458.
he products of the fisheries, aggregating 594,172,210 pounds, were
Valued gt $14,324,463. This amount is apportioned as follows: Mary-
a0d, $3,617,306; New Jersey, $3,614,434; Now York, $3,391,595;

Tginia, $3,179,498; Pennsylvania,$269,507, and Delaware, $252,123.
v ]e oyster fishery, which is the most important in this region, was
leued at $8,866,829. The shad fishery ranks next in importance, being
; ued at $981,246. The clam fishery was valued at $937,872, Other
Mportant species were bluc-fish, valued at $581,563; menhaden, at

&73,359; squeteague, at $380,371; crabs, at $337,264, and alewives,
at $229,983,
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The fishery products since 1891 have increased 3,717,841 pounds in
quantity and bave decreased $4,699,011 in value. The States whjch show
an increase in the quantity of their products are New Jersey, Dela-
ware, and Virginia, while there has been a decrease in value in all of
the States except New Jersey. It is interesting to note that the yield
of shad, a species which has been the subject of extensive artificial
propagation in this region, has increased 5,655,151 pounds in quantity
and has decreased $235,348 in value. The yield of cod has increased
2,480,537 pounds and $25,205 in value. The cod has also been exten-
sively planted in the inshore waters north of this region.

In making comparisons of the present:condition of the fisheries of
this region with their condition in former years, the following earlier
publications of the United States Fish Commission may be consulted
advantageously:

The Fishery Industries of the United States, section 11, Geographical Review of the
Fisheries for 1880. Parts vi1 to x1, inclusive. :

The Fishery Industries of the United States, section v. History and Methods of the
Fisheries. )

A Statistical Report on the Fisheries of the Middle Atlantic States, by Hugh M.
Smith, M. D. Bull. U. S. Fish Com. 1894, pp. 339-4867.

The Oyster Industry of Maryland, by Charles H. Stevenson. Bull. U, 8. Fish Com.
1892, pp. 203-297.

The Sturgeon and Sturgeon Industries of the Eastern Coast of the United States, by

. John A. Ryder. Bull. U. 8. Figh Com. 1888, pp. 231-328.

The Sturgeon Fighery of Delaware River and Bay, by John N. Cobb. Rept. U. 8.
Fish Com. 1899, pp. 369-380.

Notes on the Oyster Industry of New Jemey, by Ansley Hall. Rept. U. 8. Fish
Com. 1892, pp. 463-528. ’

The Shad Fisheries of the Atlantic Coast of the United States, by Charles H. Steven-
son. Rept. U. 8. Fish Com. 1898, pp. 101-269.

Notes on the Extent and Condition of the Alewife Fisheries of the United States in
1896, by Hugh M. Smith. Rept. U. 8. Fish Com. 1898, pp. 31-43.

The three following tables show in detajl the number of persons
employed, capital invested, and the quantity and value of the products
in 1897: '

Table showing the number of persons engaged in the fisheries of the Middle Atlantic States

in 1897.
. Fisher- | Shores-
States. men. men. Total,
New York 6,937 506 *7,448
New Jersey...... . .eoof 11,884 610 12,494
Pennsylvanis . 1,461 437 1,808
Delaware..... eeeeeeaean 2,008 884 2,362
Maryland ...t eeeiaaereeeaas ..o 26,627 16,186 42,812
4 L2 3 (3 T PN ceen| 24,252 4,026 28,277
Total .......... T 73,169 22,147 95,816

sExclusive of persons engaged in the wholesale trade of New York city.
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Table showing the invesiment in the fisheries of the Middle Atlantic States in 1897.

New York. New Jersey.
Items,
No.' | Value.*| No. Value.
Vessels 643 | 8810, 575 675 | 649,451
Tonnage 9,664 |.......... 8,452 f..........
11§ | S PSP RN 201,075 |........ 117,898
ats 4,089 ,181 | 6,365 485, 06!
BCOWR, lOBLS, €10 - ... venennsseneenssnesaseneaaaeaneeansaanananeanafoasrases 1160 |oieeees|iiiianns
Seineg 179 26,810 522 89,894
Gill nets 38,169 ,187 | 4,142 124,158
Pound nets, traps, and weirs 197 | 63,780 1 98,
ke ne 8,487 17,196 | 2,656 16,438
BlOD Det8. oo oo n el e e e 82 5,178
P nets .. 18 (T IO,
L TSR AN 6,763 |........ . 6,885
Pota, el AN JODBLET .- <. oo oeoemeeeoe et aeaanas 8,940 | 10,992 | 4,484 5,176
Dredges, tongs, rakes, AN HOES. . «.oe o enronseorenen o soeosoeoesooo|eenanns 32,658 |........ 83, 966
TAD BCrAPES OF AT@AZES. «euereeeeenenerereiererraacencraeracaece|ioserens|oermeresss 144 612
LhOr ADPPATALUS .. .vuueeenrnnnnnnsannnnncnnanannoasansnasannnnna]oancaaae] BB |eveins 1,166
hoTre AN ACCERIOTY PIOPEILY . nunrereecensenssasasaneasennmenssns|onnnenan *437,930 [........ 563, 992
Cash capital ..... Ceeeen SRR JOPPS *157,600 |........ 178, 400
J X171 DU SPPORPUTOUPO RPN 2,094,869 |........[ 2,871,258
Penneylvania. Delaware.
Items N s
No. Value. No. Value,
VeRBRIS. . .. oiiiieiii e e ee e e e aeane 40 | $71,200 42 | 32,875
TODNAROE . . eevnveennssnsnesssnssasaeeannneaneeeaaeaanneanns 757 |eveeenaann 654 |ieeeenn...
L L R I RO 20,655 |........ 5,479
Boats .o LTI 21,485 953 39,349
Belnes, .l 125 12,921 176 8,076
Qi mety ..o 177 9,711 983 381,037
Pound nets, traps, and Welrs .- oo on ot iiiii i eieiiinaeaineseernefeeaanaaas 8 626
Ly T T SRS 1,120 1,608 656 1,126
Dipnets ... 000100 lIllIIII LI 110 820 feueenes|onnacnnesn
Lines 0000 o0 LIl 172 |.oeeeen- 101
£0ts eel and JobALer ... ... ittt iie i iee s 126 677 8564
Oredxes, tongs, rakes, ANA D0eS . .coeieiiaieiiieieniiiisicneas]oeienees] 2,600 ...l 8,725
5 tg;!r apparatus....... eeenns 196 ggg
e and accessory property. s
Ca8h CODHRL +vres . brsanerseneioee oo ine e one ool I X
B X ) S N 407,819
[
Maryland. Virginia Total.
Items.
No. Yalue. No. Value No. Value
v,erssels .................................. 1,419 | 81,078, 560 675,862 | 8,874 | €3,818,028
onnage..............
OQutfiy ., 1 i1l
18
ggi’wﬂ, floats, ete
Glli]n e ebeeteeeannaiiee,
gg eta ... ...,
ki
BlOp meg s 7ersme e ez anneeees
D{_g nets, ...
nm,
Blat mg};x}em
Lineg 1 ooemreerreeer e
g‘;'& geel and lobster ...........
Crab gory
Othe 222
T
607,682 |........
Cash 424,760 |10
Total....oimiii i cesesess| 5,821,610 |........] 2,891,586 [........} 16,188,616

* Exclusive of the shore property and cash capital in the wholesale trade of New York city.
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Table showing the quantity and value of products taken in the fisheries of the Middle

Atlantic States in 1897.
New York. New Jersey. Pennsylvania. Delaware,
Species.
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. | Value.
Alewives........... 955,000 | 811,867 | 2,053,802 | 9,520 | 422 $2,883 [1,924,607 | 811,910
Black bass . 1 S P 150 12 g
Blue-fish. .1 11,146,424 | 391,027 | 5,164,173 | 148,267
Bonito... .. 42,823 2,103 368, 700 9, 605
Butter-fish . 728,616 26,126 217,067 6,867
arp ... 203, 660 8,318 785, 409 39,370
Cat-fish 90, 090 5, 221,985
L0, o o 5,100
Cod.... 2,116,816 69,879 | 3,481,890 71,208
Croakers . ......c.ofeeeeceennacilocenannn, 280, 800
Drum....ccvveceeee]oniaceneniifoceaa..n 82,
Eels.:.... 420, 730 20, 226 749, 405
Flounders. . 1,108, 057 85,174 , 226,726
}laddock 53,320 4,904 167,376
...... 24, 300 69,
Hickory shad.....)ceeceieeeia]oeicenanns 3,719
King-fish..... 10, 440 872 43,027
Mackerel .. 140,812 6,978 24,
Menhaden . 60, 605,712 | 147,697 | 80,552,825
Mullet oo i feieienae 22,0
Perch, white . 62,490 8,244 596, 917
Perch, yellow ...... , 1 121 6,
Pike and pickerel. . |........... el 2,770
Pollock covennnn... 8,000 300
Pompano .... 40
11+ SR 757, 450
Bea bass............ 2,131,480
Shad............... 13, 000,783
Shee shead . 262 49,835
Spani sh mackerel.. 11, 360 1,826 108, 030
SPOLE. ceeccevnninnnfiviniiiniai]onennnn... 20, 700
Squeteague ........ 2,561,627 69,474 | 8,679,132
Btriped bass........ 116,465 14,177 287,189
Sturgeon........... 427,547 26,248 813, 449
Suckers ............ 16, 060 635 142,130
TautOgyeeeeeennn .. 49,181 1,634 289, 400
Tomcod or frost-fish 41, 000 912 1,860
Whiting ........... 9, 000 250 4,000
Other fish.......... 1, 239, 200 6,066 27,072
Crabs, hard ........ 809, 333 2,473 635, 088
Crabs,soft.......... 103, 847 8,502 260,213
Kingerabs.....o..dooeoeieii i oveaan. .. 1,124, 800
Lobsters ........... 881, 020 81,468 99, 230
231 30111 o SN R P 2,896
Squid.......coeann. 161, 000 8,808 [...o..iu..ee
Clams, hard........ 1,472,304 | 198,930 | 4,780,177
Clams, s0ft......... 7,000 b4, 953 745, 000
Oysters, market ...} 13,559,630 (1,954,995 | 9,545,361
QOysters,seed ....... 1,827,410 ,063 | 11,489,980
Mussels ............ , 000 2,630,000
s
18,528
14, 650

es
Frogs and crawfish.

Caviar ............. 200, 1656
Shells......o..oooc0f 65,310,000 | 4,875 |..eenn.....
Total......... 109, 665, 566 ]3,391,595 103,782, 617 (3,614,434 15,604,‘263 269,607 (8,647,897 | 262,128
1
Maryland. Virginia, ; Total,
Species. . -— - e
Lbs. Value. Lbs, ! Value. Lbs Value.
Alewives. 17, 139 459 | 8123,453 | 13,089,510 $70,841 | 36,184,713 $220, 983
6,765 613 ,075 654 25, 1,697
186,708 7,156 1,505,228 34,802 | 18,015,838 581, 568
1,000 , 350 798 427,873 12,556
87,040 2,348 465, 828 10, 624 1,498, 541 14, 964
110,925 3,8 5,119 167 1,883,263 68, 507
678,021 19,644 457,417 12,292 1,685,899 59,538
1,000 ,200 73 7,300 283
.......................... 800 40 6,599,006 141,127
236,286 2,889 4,161,629 28,144 4,976,224 \
43, 386 1420 1,094 240, 320 2,822
406, 744 14, 684 1660 2,790 1,842,048 03,187
27, 1,097 265, 280 7,930 2, 659, 964 74,098
........................ 320, 695 7,964
...................... 94, 035 2,140
8,752 53 196,916 8,409 204, 387 3,691
King-flsh............ 1,000 85 120,075 4,970 174,542 9,648
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Table showing the quantity and value of products taken in the fisheries of the Middle
Atlantic States in 1897—Continued. S

Maryland. Virginia. Total.
Species.
. Lbs. Value. Lbs. Value. Lbs. - Value.

.......................... 818 165, 88, 624
353,100 $365 | 178, 656, 362 255,241 | 270,167,999 478,359
1, 60 ,621 1,19 115, 2,637
925, 545 49, 963 278,294 18,527 2,267, 646 123,780
895, 735 12,283 118, 886 , 993 518, 680 15, 694
114,710 193, 693 18,778
, 300 9
70,485 5, 560
1,538,978 81, 566
38,405, 786 127,861
85, 841, 787 981,246
83,903 10, 734
632, 268 64,108
1,104, 920 27,360
19, 804, 524 880, 871
2,053, 689 164, 303
2,808,479 88, 667
877,206 14,198
848, 381 , 287
42, 850 932
27,100 686
y 1,442, 658 11, 963
5,383,816 89,949 11, 622, 936 , 420
4,115,879 177,637 5,7 261, 844
1 6,620
40, 490
, 235
3,398
819, 194
118,678
8,525,197
841, 632
2,536
84,122
14,080
825 4,839
025 08 888
viar . 644 03, 960 19,028 ' 112,995
Bhells. ... o e, 5, 810, 000 4,876
Total 8,179,498 | 694,172,210 | 14,824,463

8,617, 806 | 277,998, 949

~ Certain crustacean and molluscan products obtained in the fisheries
of the Middle Atlantic States in 1897, which have been designated in
Pounds in the foregoing table, are presented in number or bushels in
the following supplementary table:

New York. l New Jersey. Pennsylvania. Delaware.
Products. -
No. Value. No. Value. No. Value. No. | Value.
gr":bs,hurd....number.. 927,999 | 82,478 [1,606,264 | 814,411
Kby, soft .. 1. do....| 811,541 ) 780, 25,658 |...
Ng craba.. . .,.. [ T P 562, 4 4,495
Clams' hard bushels 184,088 | 108,980 | 591,272 | b48,795
8ms, gof| ..do 74,700 | 54,958 | M, 63,7
usters .do 2,126,720 (2,050,058 8,005,049 |1,682,016
cano -do 3,000 50,400 [ 1,
helloP® .do 147,660 | 80,122 | 12,000 | 4,
5.... ..do. 600 4,876 |oeenenefenenananan
Maryland Virginia. Total.
Products, - :
No. Value No. Value. No. Value
g::gﬂ-hard .......... number..| 15, 999, 948 $39, 949 | 16, 994,194 $28,381 | 84,508,805 y
Koot . UL do....| 12,847,687 177, ,204, 348 89,914 | 17,100,165 | 251,844
C g crabg 899 6,
819,194
118,678
8, 866,829
. 2,685
84,122
4,876
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Comparative table showing the
- 1891 and 1897.

PERSONS ENGAGED.

REPORT OF OOMMISSIONER OF FISH AND FISHERIES.

extent of the fisheries of the Middle Atlantic States ix

. Percentage
I%cg(%s:s:r of lncrﬁe
States, 1891, 1897. in 187 or decrense
compare compared
with 1891. with 1891,
New YOrK. oot eeeieiieeseanan 12,246 8,862 —3,384 —27.63
Now Jersey ... 010711l 10, 639 12,494 +1,856 +17.44
Pennsylvania.. ..o oioeiiiiiiiiiiiiiiaaaaeens . 2,278 1,898 — 8% —16.60
Delaware ............c.oo... Ceteeccenacronaanas . 2,280 2,392 + 162 + 7.26
Maryland ........ccooeeen... eveseceeeieaas .. 89,944 42,812 +2, 868 + 7.18
Virginia ....o.ooiiiiaii. acccerecnencnnansnnas 28, 545 , 277 +4, 682 +19.84
TOAL. e e e e e e e e e eraann 90,927 96,735 45,808 +6.38
CAPITAL INVESTED.
Percentage
Ixacgg:::sgr of increase
States. 1891, 1897 in 1897 | Or decrense
°°mp“reld compared
. WItB 1891 | ieh 1891,
New YorK. . .ooooiiii i iiiii i e $5,283,200 | 87,012,726 | +81,729,52 +82.78
NeW JerBeY . ..cuurimiiaiiiiiaennrieriaeeiocanennnn 2,467,865 | 2,871,268 | — 86, 612 — 8.91
Pennsylvania........o.oooieiiiiiiiiiiiiiiiiaaL, 944,140 | 1,601,628 | + 657,388 -+69. 63
DEIAWATE «ooeeeictrnreenearaiiacaaeecaacnacaronnns 208, 407,819 { 4 199,737 +95.99
MAryland ... ...coviimiiiiiiiniiiiliiiiiiiieaaiaaaan 7,466,718 | 6,821,610 | — 1,646,108 —22.03
VirgInda .o iiee e 2,948,669 | 2,891,536 57,1 - 194.
0T 19,818,604 | 20,106,471 | + 787,807 + 4.07
PRODUCTS.
Pounds.
Plgxi'cenmge
Increase or | Of Jlicrease
Btates. . decrease | ©F idecrease
1891. 1897. in1897 | . In1897
compared coirt‘:l[’i“ ed
with 1891, | With 1801
NEW YOIK . oeneenneneemeenaeeaaeemaaenenaannns 170,885,022 | 109,555,566 | —61, 329, 456 —35.89
New Jersey ............. e . 79,116,880 | 103,782,517 | +-24, 666,137 +81,18
Pennsylvania , 683, , 604,263 | — 1,979,3% —26.10
Delaware ............... 7,697, 649 8,047,897 | + 950,248 +12.34
Maryland ......ovveiniiinnnnnnn... 141,177,827 88, 688,018 | —52, 589, 809 -37.26
VIrginia coveeeoeeeininiiiiiiiiiiriii i 183,993,834 | 277,993,949 | 494,000,115 -+51.09
TOtAl. . ceeeeen i eiiai i, 590,464,869 | 594,172,210 | + 8,717,841 + .63
Value.
Pﬁcent&ge
of increase
States, I’écercer‘éﬁ:' or decrease
1891, 1807, in 1897 in 1807
compored | compared
with 1891, | With 1891
NeW YOFK.oemneeunnsoeemeassaaannannnns. . 84,817,369 | 3,301,595 | ~81,425,774 —29.60
New JeISey ..onvneiiiiiiiiiiiieetiennnnnnn. 3,520,057 8,614,434 | + 94,377 + 2,68
Pennsylvania ...........o.oo.iiiil L 822,021 69, ~ 52,614 ~16.81
DelaWare .....oociiniiiiiiiiii i, 255,428 252,128 | -~ . 8,800 ~ 1,29
Maryland...ooomemnieriiiiiiiiiiinieenno 6,460,769 | * 8,617,306 | ~ 2,848,453 -44,01
Virginda ... ...l 8,647,845 | 8,179,498 | ~ 468,847 —12.84
Total........... et 19,023,474 | 14,824,463 | — 4,699,011 —24.7

Notg.—In the first two sections of the above table,

comparing the statistics for 1897 with those for

1891, it has been necessary, in order tp secure the same basts of comparison for both years, to include
in the data for 1897 an estimate of the number of persons engaged uxrn)d the amount of capital Invested
in the wholesale fishery trade of New York City, based on statistics for the year 1898, no data on the
wholesale trade of thut city having been obtained for the year 1897,
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FISHERIES OF NEW YORK.

Compared with 1891 the returns for the fishery industries of New
York State show a considerable decrease as regards the total number
of persons employed and the value of the products, the former item
decreasing from 12,246 in 1891 to 9,185 in 1898, and the latter from
$4,817,369 to $3,545,189 in the same period. In the item of value of
investment there has been a large increase—from $5,2883,200 in 1891 to
$7,589,787 in 1898; but this increase has been principally in the val-
uation of shore property and cash capital, the returns for which show
an increase from $3,374,655 to $5,741,221. Omitting these items, the
value of investment has decreased during the period under comparison
from $1,908,545 to $1,848,566. .

The decrease in the number of fishermen of this State has been
principally in the shore or boat fisheries, due not only to the reduced
extent of the fisheries, but also to the semiprofessional fishermen find-
ing employment in the various other industries developing along the
coast. The number of shoresmen has also decreased, while on the
other hand the vessel fisheries have largely increased, especially those
for blue-fish and menhaden.

The most important fishery industry of the State is the oyster
industry, which in 1898 yielded 56 per cent in value of the total prod-
ucts. Next comes the menhaden fishery, with a yield of $405,488, or
8 per cent of the total; but these figures fail in doing justice to ‘that
industry, since the rendering of the fish into oil and fertilizer gives
employment to nearly as many men and as large a capitalization as
the taking of the fish. The blue-fish fishery is almost as important as
the menhaden, the value of the product in 1898 being $387,167. This
is the most important fishery of the State for the taking of food-fish
Proper, and its extent has increased almost constantly during the past
ten years, the total yield in 1898 being 11,214,433 pounds, whereas ten
Years previously it was less than half that amount. This is not due to
an increase in abundance of that species, but to its enhanced popu-
larity as a food article and to an increase in the size of the fleet and
the extension of the fishing season and grounds, vessels now leaving
port in March and going as far south as Cape Lookout. The fisheries
for hard clams, cod, shad, squeteague, and soft clams, which, in the
order named, rank next in value, all show a decrease from the extent
of ten years ago. With the exception of blue-fish and menhaden, the
only products showing an increase as compared with ten years ago are
sturgeon, lobsters, mackerel, and scallops. ‘

The returns for the extent of the fisheries of New York in 1897 and
1898 are here presented in three tables, relating, respectively, to
quantity and value of the products, the persons employed, and the
Capital invested. '
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Table of products.
1897. 1898.
Specles. -
Lbs. Value. Lbs Value
Alewlves. coveiiiiii i 955, 000 $11,367 1,028,110 812, 652
Blue-fish...... 11,146, 424 391,027 11,214,438 887,167
Bonito ............ 42, 828 2,103 , 244 '
Butler-ﬂsh ........ 728,616 26,126 470, 836 15,488
.............. ) 8,818 , 400 11,543
Cat-ﬂsh .............. y 6, 666 102,340 6,161
.................. 2,116,316 69, 879 2,040,187 69, 032
Eels...eevneuena. 420, 730 29, 22 , 845 217,517
Flounders....... 1,108, 057 35,174 876,688 28,456
Haddock.......... 153, 320 4,904 172,883 . 6,548
Hake......oocoen.en. 24,300 608 82,621
Kingflsh........ 10,440 872 11,854 978
Mackerel........ 140, 812 , 97! 84,458 6,208
Menhaden...... 60, 606, 712 147,697 | 163,280,345 405, 488
Perch,white............ 062,490 |. 3,244 , 310 3,245
Perch yellow ......... 8,100 121 3,040 117
B 3 8 P 1,800 90
Pollock ............... 8, 4,635 130
1011 ) o T 746,873 16,911 645, 397 © 14,102
Sea bass....coooiiiiaL. 854, 441 16, 245 311,181 13,990
3¢ 1: 0o S 1,884,228 62,953 1, 828 977 62, 745
Sheepshend ............... 4,900 2652 3, 150
..................... 150, 000 100 127, 500 85
Snap ers,red ........... , 000 8, 680 G, 000 3,040
8panish mackerel....... 11, 360 1,825 , 007 2,001
Squeteugue ............. 2,561,627 69,474 2,076,930 53, 706
........ 116,466 14,177 1,795 9,765
blurgeou a 427,547 26,248 , 065 34, 581
Suckers . 6, 635 17,560 768
......................... , 000 100
49,181 1,584 61,260 1,607
41, 912 84,700 6!
9, 250 15,473 449
997,200 2,286 847,298 1,756
......................... 2256 11,992
1309, 333 2,473 2246, 633 1,793
8103, 847 38,602 4100,823 3,304
381, 020 381,458 332,878 , 235
151, 000 8,393 276,257 6,188
61,472,804 , ¢1,603,192 205, 952
7747,000 64, 953 ‘817, 800 60, 797
918,569,630 | 1,954,995 | 1912, 823,237 1,863, 607
i 1538370'41 95, 121,612,275 121, 422
14 885, 80,122 16 653,178 53, 430
185, 810, 000 4,876 | 175,460,000 4, 560
109,565,666 | 3,391,596 | 210,497,376 3,545,189

a The returns for sturgeon in 1897 show the gross weight and value of the fish, whereas those for
1898 show the net or dressed weight of the fish and its value—the weight and value of the cavinr

being listed separately.
1927,699 in number. 6187,899 bushels.
2739,899 in number. 774,700 bushels.
8811,641 in number. - 881,780 bushels,
4802,469 in number. 91,937,090 bushels,
6184,038 bushels.

101,831,891 bushels.
11 189,630 bushels.
12230,825 bushels.
18 8,000 bushels.

14147,660 bushels.
15 108,863 bushels.
16 88, bushels.
1791,000 bushels.

A supplementary table is here presented showing for the same period
as above noted the product of mollusks and crustaceans according to
the unit of quantity in which they are usually sold, instead of by
pounds, which for the purpose of comparison is the umt of quantity

employed in the main tables:

1897. 1898,
Products,

No. Value. No. Value
Crabs, hard ...... 927,999 82,473 789, 899
Crabs, 8oft . 811, 641 4 302, 469 8};’ T08
Clams, hard 184,038 198,930 187,899 205, 962
81‘1%8'50“" ket 1 9':;;'3)88 1950900 | 1,500 a0 00,7

ysters, mar ,937, ,954, ,831,881 | 1,

Oysters, seed. .. 89, 95,063 X 863; b
Mussels. X 860 |.oeniiiii i,
Scallops 147, 660 80,122 108, 863 63, 480
Bhells e .5 4,876 1,000 | .
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Number of persons employed.

How engaged. 1897. 1898,
OM VEBSR1 AIBNITIE - e e eernrraeeenneniaeeeinteerrennnnneeeeeanneeseeannneeeaaaanaeaneen 2,010 | 2,549
On vessels transporting. . 271 270
In shore or boat fisherfes. o...| 4,668 4,522
BhOTEBIREN « . . e eeeeeecereneeenueecnsneeceasacassscerennssannnsnneeneeeneneeeeeeenaeneen *506 1,844
O B ¢ e aeeeetvnnevateeaaneaeasacanane easaseneeaaannnnaraaaannnsaeeeeannns *7,443 | 9,185
*Exclusive of persons in the wholesale trade of New York City.
Table of apparatus and capital.
1897. 1898.
Items,
No Value. No. Value

Vessels fIShINg «...ooeneeeneenenneenaennaannen $682,700 | B0l |  $940,415
TONNUGE . .. e e eieraeeeaeeneanngonernaecrserenenneennsannees| TA18 |ovuviiion... 9,258 {...aeunn..
atfit.............. 191,782 |........ 256, 486
Vessels transporting . 127,785 166 148, 895
ONDAZO o oeveterrerenrarencsoncacesenesesencsnsnnnessnsenses| 2,261 [ioioioio... 2,365 ficiceenenn..
Outfit.... 9,208 |........ 9,789
Boats .. .. o i, 267,181 8,970 258,262

Aggamtus—vessel fisheries:

i 89 |- 16,800 81 38, 250
Gill nets 4,770 69 4,641
Lines. . 0025 |oeeni... 5,086

661 647

3,698 | 2,798 4,668

9,644 [ 1,159 9,735

4, 590 8,932

10,010 148 9,840

60,417 | 2,870 59,048

53, 780 195 55, 385

17, 19; 3,581 16, 01§l

Lines .......00" I I 1,788 [........ 1,927

Eel pots.... 8,572 4,167 | 8,899 8,026

Lobster pots 2,477 2,474 | 2,873 2,856

Bpears ... 94 -85 51

Dredges. . 1,881 5,282 | 1,294 4,674

Tongs and rakes 2,898 18,184 | 2,300 12, 607
Hoesand forks. .. e et .. 656

Beows, flonts, L. .nnnureeiennanneeriiiannnnanns .. 30 7,160 28 6, 530

BhOTE PrOPerty.......oovvsnveeessaneannanennanns I ISR, *487,030 |........ 2,760,421

Cash capital .........oo i it e *167,600 |........ 2,980, 800

R LTS P U I [%2,094,860 |........ 7,689,787

* Exclusive of shore property and cash capital in the wholesale trade of New York City.
STATISTICS OF THE FISHERIES BY COUNTIES.

The following tables show the extent of the fisheries of New York
by counties. Suffolk County easily leads in persons employed and in
qQuantity and value of products, the yield amounting to 87 per cent of
the total weight and 43 per cent of the total value in the State. It also
has the greatest variety of products, nearly every kind of fishery
Products in the State being found in the limits of that county. The
Most important fisheries are for oysters and menhaden, their value
3ggregating $1,181,013, or 75 per cent of the value of the total yield.

Tominent among other products in this county are hard clams, scal-
lops, Squeteague, sturgeon, flounders, blue-fish, butter-fish, and scup.

26 sturgeon fishery, prosecuted on the south side of this county from
Fire Island to Amaganset, is a comparatively new industry, originating
about seven years ago.
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Next to Suffolk, the counties most prominent in the fisheries are
Queens, New York, Richmond, and Kings, in the order named, the
value of products in those counties in 1898 ranging from $620,591 in
Queens to $374,870 in Kings (,ounty The oyster yield is the most
valuable in each except New York, in which the blue-fish fishery is far
the most valuable. In those counties bordering on the Hudson the
fisheries are of much less importance, the principal species being shad
and alewives, which are taken chiefly in gill nets and seines.

Table showing, by countws, the number of persons employed in the fisheries of New York in
1897 and 1898.

On vessels On vessels |In shore or boat;
. - Shoresmen. Total.
Countics. fishing. transporting. fisherles.
1897. 1898, 1897, 1898. 1897, 1808, 1897. ] 1898. 1897. 1898,

Albany ............ 60 49
Columbia . . .. b7 62
Dutchess. . 218 206
Greene. 80 01
Kings. .. 697 668
New York *637 2,008
Orange. 68 64
Putnam 14 10
Queens. 1,272 1,227
Rensselaer 30 30
Richmond 587 580
Rockland .. 1 119
Suflolk.. 2,917 3,402
Ulster...... 68 264 9 277 273
Westchester. . 416 406

Total......... 2,010 | 2,549 271 270 | 4,666 | 4,622 ] *506 | 1,844 [*7,448 9,185

* Exclusive of persons engaged in the wholesale trade of New York City.

Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of New
York in 18.97 and 1898.

Albany, Columblia, Dutchess.
Items. 1897. 1898. 1897, 1898, 1897. | 1808,
No. | Val: | No. | Val. | No. [Value.[ No. |Value.| No. [Value.( No. {Value.

BOAtS. oooenieiiinnineaenanne. 19 18430 | 19 ) 8430 | 25 8750 | S0 [81,182 | 111 |84,815 | 105 | 84,616

Apparatus—shore fisheries:

« Seines 370 51 850 8 776 5 525 8 360 6 495
Gillmets ..o ool 10 406 | 10 400 | 100 | 6,671 | 97 | 6,296
Fyke nets 210 | B4 190 52 270 | 60 274 76 284 (77 300
Eel po 16} 12 B ¥ 20 PN RN PORRIN P 26 T8 27 27

Shore propcrty - 220 {..... 220 |..... 576 [.ounn 660 {..... 1,665 |..... 1,855

Total 1,24 |.....[1,205 |..... 2,776 |..... 8,037 1..... 13,721 |..... 13, 589

Greene, ’ Orange. Putnam.
Items. 1897, 1898. 1897. 1898. 1897. 1808.

No. Value.] No. |Value.} No. |Value.| No. {Value.| No. | Val. | No. | Val.

Boats evevennaniiiiiiiaa ... 46 (81,146 | 55 |81,269 .37 1,707 | 35 {81,517 7| $402 6| 8272
Apparatus—shore fisheries:

Seines. .........oooiioiloa. 11 (1,070 11 | 1,055 1 40 1 40 1 40 1 45

Gl nets .| 17 612 | 24 770 | 882,820 ( 301,995 6 430 4 320

Fyke nets.. 40 140 | 38 1281 74 562 | 70 157178 PR PPN PR RO,

Shotre Property....ecemeeececfonn.. 655 |..... 770 |..... 750 {..... 745 [..... 90 |..... 60

Total.......c.e..e [P 8,623 |..... 3,992 I..... 5,879 |..... 4,846 |..... 962 |..... 697
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Table showing, by counties, the vessels, boats, and apparatus employed, etc.—Continued.

New York.

Queens.

Items,

1898, 1897. . 1898.

Value. | No.|Value.

2,708 |..
76,144

500
1,185

Tongu and . 697 8,580
8 Hoesand forks. .. 265 149
C%\;f:. floats, ete N 14 5%,322
propert; 'y ,666 |...... ,
agh cnpi{fl Y 2,869,200 |.coeeeennnn. ..
Total......... P 5,288,631 |...... 244, 411 |....[248,423
Suffolk. Westchester.
Items. 1898. 1897. 1898.

Val. |No.| Val. |No.

Val. | No. | Val.

1,7w,oaol....




208 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Table showing, by counties, the vessels, boats, and apparatus employed, etc.—Continued.

Rensselaer. Rockland. Ulster,

Items, 1897, 1898. 1897. 1898. 1897, 1808:
No. (Value.|{ No. [Value.| No. | Value.} No. | Value.| No. [ Value.| No. ]anuc.
Boats ...... cececann 13| 8240 | 14| 8§255| 67 | 83,066 66 | $2,790 | 140 | 86,179 | 131 ( 85,658

Apparatus — shore .
fisheries:

Seines ........... 3 166 3 b T P O P [ 10| 1,416 11 1,47
Gill nets ....... [ P P FUN IS 480 | 2,960 | 516 | 2,784 | 1 9,130 | 132 7,655
Fykenets........ Lt 140 | 72 67 | 780 | 146 604 | 145 598
EelPOt8 .verneasoeeealonneeaaloenac]oacnnnn 18 20 16] 18 feevace|eromeenn]oenna]onnnnnns
Shore property.....|..... 160 |..... 120 |..... 895 l...... 876 |,..... 2,610 I...... 2,646
Total..uonensf.e... | 7. 680 |..... 7,784 |...... KXY BN Y | 18,081

Table showing, by counties, the yield of the fisheries of New York in 1897 and 1898.

Albany. Columbia.
Species, 1897. 1898. 1897. 1898.
Lbs. | Value. Lbs. | Value. Lbs. | Value. Lbs. | Value.
Alewives cooveeennnniaiaan. 61,600 83,000 | 81,187 84,640 | §1,166 62, 400 $970.
CAIP «vneevnniarennaennnennns 1, 900 110 1,520 91 - 250 14 360 .20
Cat-flsh ...oooieiniinnnn.n. .. 8,400 264 3, 230 254 7,800 604 8,800 804
Eelf.ooiiriiniiineiiniannn .. 700 48 636 48 90 7 100 8
Perch,white ................ 1,880 96 1,500 96 170 8 140 7
Perch,yellow .coovvnniiieieanenaibonniianioeneanaforennas 38,100 121 8, 040 n7
Shad............ [P 256 13 758 40 47,438 | 2,007 60, 244 2,304
Striped bass..... eereneanen. 1,030 142 1,090 140 - 260 87 380 46
SEUFBEON . cevevvnerrnnrecrnce]ioonnursaafeonenss N PR [T, 300 12 220 9
SUCKEIr8...coniiieenaeionaannns 1,000 50 850 43 1 - 8,950 118 4,250 128
Total.ceeeenieieneninn. 71,766 | 1,576 Y2,683 | 1,849 | 147,998 | 4,084 | 139,924 4,413
Dutchess ene
Species. 1897 1898.

Lbs. Value. Lbs Value.
165, 826 | 81,820 298, 000 736

1,160 4 610 &, 3
6, 200 395 8,270 238

600 481 " 610 | 48 ..iciiiiiifeereenac]ienannraceennanas
2,450 87 1,040 70
387,710 | 11,068 55,1561 2,213
100 12 400 48
29,767 [ 1,710 1,126 66
300 10 580 29
682,603 | 14,697 360,176 6, 480

Richmond. Rockland.

$19

P FOT 4,200 272 5,000 360

) B830 [eenemnroae|oenn sennlrarrncnsesfoncenres

els 2,100 168 | 71,800 126|771, 600 112
Perch, white .....010. 260 16 [oeeneeomeidieananns 3,800 258 | 4,300 294
Bhad .. .evrmennnennnn 167,726 | 6,676 | 167,567 | 6,884 | 117,044 | 3,984 | 110,947 | 8,876
8triped bass 300 86 5,720 752 | 8,000 860

Total........... 8,287,685 | 395,137 | 8,235,850 | 884,090 | 185,814 | 5,531 | 128,587 6,169
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Table showing, by countiss, the yield of fisheries of New York in 1897 and 1898—Cont’d.

Spacles.

Kings.

New York.

1897, 1808.

Lbs. Value.| Lbs. Value. Lbs.

D1 TLIT: N

9, 899, 465
4,708

1,182, 410

e R T B
78,870 | 2,687 75, 2,548
1,000

Totel........... .| 16,698,865 439, 939 i3,37o,035 374, 870 {12,239, 808 | 467,238 (12,620,018 | 468,518
Qucens. Suffolk,
1898.
Lbs. Value.
26,230 8524
449,344 | 19,885
, 1,650
470,836 | 15,488
' 8,930
48, 160 1,883
427807 | 14,981
198,290 1,789
762,434 | 23,978
" 600 2,881
31,181 647
1,864 978
808 5,314
168,247,645 | 406,270
" 600 1,730
1,800 90
4,636 180
1312 11,820
108,044 5,769
*6.223 238
127,600
11,697 1,802
1,688,839 | 43,
49,135 5, 836
859,960 | 81,872
50,780 682
. 681
16,473 449
7,200 1,752
17,256 | 11,
225, 300 1,613
14,063 1
58, 480 5,683
276, 257 6188
631,040 | 85,288
Oyatanfoft ... "848 | 106,360 | 7,884
Votors Warket |1 , 4,909 606 | 098268
,seed ... 174,160 898, 100 9 896, 1 ,
gﬁ?ﬁ”"“ ----------- , %56.560'| 77.162| 618,378 | 49,960
RRATTTTSDPURGN G, 6, 310, 000 ,875 | 5,460,000 4,660
Total........... 5, 816, 886 58, 304, 490 |1, 248, 422 (189,202, 368 | 1,670, 622

F. C, 1900—14
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Table showing, by counties, the yield of fisheries of New York in 1897 and 1898—Cont’d.

Orange. i Putnam. Rensselaer.
Species. 1897. 1898. 1897. 1898. 1897. 1898.

Lbs Val.| Lbs Val. { Lbs. (Value.| Lbs. (Value.[ Lbs. {Value.| Lbs. |Value.

Alewives....] 13,600 | 8136 | 18,400 | $192 {.......|cccvneforacaefonsns . .[89,600 (81,077 (114,400 | 81,324

Carp..... .| 8,800 | 154 | 4,500 1 4,000 | 8160 | 5,000 | $200 310 6 140 8
Cat-fish 3,000 { 216 | 2,600
el8 ......... 250 16 200
Perch, white. 48 700
ad ........ 80,450 (3,043 | 93,243
Striped bass.| 750 1,000
Sturgeon ....| 21,050 11,180 | 6,600
Suckers...... 90 40 [ 1,000

Total .. 124,650 (4,922 (128,243 {4,784 [21,846 854 (20,025 766 194,530 | 1,443 1119,176 { 1,701

Ulster. Westchester.
Species. i 1807. 1896. 1897. 1898

Lbs. Value. Lbs. Value, Lbs. Value. Lbs. Value

3, 820 st 2,680 854

y 1,248 47,380 1,937

10, 450 846 11,240 885

""" 17,300°| "1,354°| 716,860 | 1,810

- 8,100 449 , 000 604

281,278 | 9,918 303,376 | 10,951

25,470 | 2,9Q8 s ,285

23,430 | 1,186 6, 286

38,800 b 5,100 266

""" 22,100\ 3,088°| " '19,980°| 73, 064

133,600 | 18,220 136,200 1 18,293

87,000 | 4,840 34, 4,562

260, 05 30,705 180,075 [ 21,650

X 1,180 11,200 680

872,898 76,123; 798,140 | 66,836

THE SHAD FISHERY.

Compared with other fisheries of New York State, the shad fishery
bears a relatively less important position than in any other of the
Middle Atlantic States. Most of the catch in this State is taken from
the Hudson River. The principal shad counties are Ulster, Dutchess,
and Westchester, which yielded more in 1897 and 1898 than all other
counties combined, as shown by the following table:

1897, 1898.
Countles.
No. Value. No Value.
Albany . 68 813 202 0
Columbi 12, 2,007 16, 065 ,g?)i
Dutchess 103,116 11, 068 94, 790 10,876
Greene.. 14, 626 2,389 14,740 2,273
Kiogs... 48, 648 6,257 34,179 1, 593
Orange.. 21,720 3,048 24, 865 3,443
Putnam............... , 060 54 | 3,900 650
QUeEn8...o.eu.iennninnae. , 236 804 626 160
Rensselaer.................. 48 10 108 22
Richmond .................. 45, 268 5,675 42,018 6,884
Rockland................... 81,215 3,984 29, 8,875
SuffolK...oevvniiiiiniii.., b, 344 864 1,303 233
03 143, 000 16,867 146,230 |o 16,541
, Westehester. . ...t 74,474 9,918 80, 10, 951
Totale s e e 1 506, 278 62, 958 2488, 611 62,745
11,884,228 pounds. 21,828,977 pounds,
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THE PRODUCTS BY DIFFERENT FORMS OF APPARATUS.

- The yield of the fisheries according to the apparatus used is given
in detail for each form of apparatus in the following series of tables.
As regards value of the product, dredges, tongs, and rakes are the
most important forms of apparatus, their catch in 1898 being valued at
$2,810,876, consisting chiefly of oysters, hard clams, and soft clams, and,
to a less extent, of scallops, shells, and hard crabs. The shells reported
in these returns are the shells of jingles and quarter-decks, which are
caught in Peconic Bay for sale to Connecticut, oyster-growers. :

Of the forms of apparatus employed in taking fish proper the seine
is the most important, although in value of the product it is nearly
equaled by lines, the value of the yield of the former in 1898 being
$456,381, and of the latter $441,251. The principal species taken by
means of seines is the menhaden, the yield of which was 159,992,645
Pounds, worth $399,558. Practically all of these were used in the
manufacture of oil and fertilizer. The yield of food-fish by seines is
very small, amounting in 1898 to only 1,892,847 pounds, worth
$56,823, and consisting principally of shad, carp, squeteague, striped
bass, flounders, ete. .

Lines constitute the most important form of apparatus for the cap-
ture of food-fish in New York State, the yield in 1898 aggregating
$441,251, or more than the yield of food fish proper in all other appa-
ratus in the State. The most important species in the line fishery is
the blue-fish, the yield of which in 1898 was valued at $353,160, or 80
Per cent of the total line catch. Cod ranks second in importance as
regards the value of the catch, amounting to $67,725, or over three

“times as much as all other species taken, exclusiveé of blue-fish. The
other species consist principally of sea bass, haddock, and red snapper.

fl‘he gill-net fishery is prosecuted in nearly every county bordering
the coastal waters, and next to the line fishery it yields the greatest
return of food-fish, amounting in 1898 to 4,849,397 pounds, worth
?144,607 . Shad, sturgeon, and squeteaguo made up the principal
Wems, the yield of shad being 1,509,787 pounds, worth $52,736; of
sturgeon, 406,011 pounds, worth $46,468, including the caviar; and
of squeteague, 351,255 pounds, worth $12,225.

The pound-net fishery, which is prosecuted in Suffolk, Kings,
QueeIIS, and Richmond counties, but principally in the first named,
SI}OWS somewhat of a decrease from the conditions of 1891, when the
Yield was 9,953,928 pounds, worth $125,719. In 1898 the yield was
6,219,601 pounds, worth 108,939, the most important items being
Squeteague, 1,486,545 pounds, for which the fishermen received
$33,735; butter-fish, 461,436 pounds, worth $15,251; flounders, 439,836
Pounds, worth $13,367; and scup, 536,532 pounds, worth $11,348.
th h? px‘.incipal fyke-net fishery in New York is for flounders, etc., in

® Vicinity of Sag Harbor and Springs, Suffolk County, and for shad
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in Richmond and Kings counties. The total fyke-net yield is compar-
atively small, aggregating 638,880 pounds, with a valuation of $24,226.
The more important items in this yield are flounders, 316,000 pounds,
worth $10,229; cat-fish, 79,510 pounds, worth $4,671; and shad, 35,130
pounds, worth $1,356.

The eel-pot and spear fisheries yielded 374,685 pounds of eels and
1,160 pounds of flounders, fhe value of the former being $25,982, and
of the latter $62. These fisheries are carried on principally in Suffolk,
Kings, and Queens counties.

Notwithstanding the decrease in the lobster yield in most of the
New England States, the returns for that fishery in New York show a
considerable increase, due to an increase in thé number of pots used
rather than an increased abundance of that crustacean.

The following tables, relating to the years 1897 and 1898, present,
by counties, detailed statistics of the yield by each form of apparatus:

Table showing, by counties, the yield of the seine fisheries of New York in 1897 and 1898.

Albany. Columbia. " Dutchess,

Species, 1897. 1808, | 1897 e [ 187 | 18

Lbs. | Val.| Lbs, | Val. | Lbs, | Val.{ Lbs. | Val.{ Lbs. | Val.| Lbs. { Val.

Shore fisheries:

Alewives 81,137 [70,800 | $901 (86,800 | $900 |106,526 | €872 | 76,800 |- 860
AP ...... 70 250 14 350 20 50 80 4
Catfish ........ 78 | 2,400 { 192 | 3,000 | 340 200 15 260 17
Eels............ 60 12 90 7 100 - 21 PPN TR PR PP
Perch, white

and yellow:..| 1,080 48 800 40 270 14 180 9 50 3 100
had 256 768 40 120,775 | 918 21,226 | 761 ¢ 824 | 29,813 816

290 42 60 7 120 4]
... 800 .12 220 9 (.

87,138 | 1,419 |94, 945 2,150 (81,995 2,061 187,976 11,717 |107,043 | 1,703

Kings.» ! New York. Queens.

Specles. 1897. 1897. 1898, 1897. 1898.
Lbs, Value.{ Lbs.

— |

Vessel fisheries:
Blue-fish ..

Value., Lbs. {Value.| Lbs. |[Value.| Lbs. (Value.

Bea .

Sheepshead......
Spanish mackerel|.
S8queteague ...... -
Striped bass......

Shore figheries:
Blue-fish
Eels...
Flounde
Mackerel
Menhaden .
BCUpP ....cu...
Sheepshead ...... .
Spanish mackerel|..

Squeteague ...... .
Striped gu.ss ......
Total.........|... SR U I ] ...................... 515, 500 {20,792 [359,230 | 14,485

Total vessel | l
and shore..| 13,200,000 ! 33,000 | 91,000 | 3,164 | 82,256 | 2,835 624,700 25,477 )43],880 17,675

*Statlstics for 1898 can not be given.
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Table showing the yield of the seine fisheries of New York in 1897 and 1898—Continued.

Greene. Orange. Putnam.
Species, 1897. | 1898. 18y7. 1898. 1897. | ! 1898,
Lbs. | Val. | Lbs. | Val. | Lbs. | Val.| Lbs. | Val.| Lbs, | Val.| Lbs. |Val.
8hore fisheries: -
Alewives ......[190,000 (82,466 |217,200 (82,788 |...ccoefesovaafevaccea]eeeaad]oaaacd]omea oo it]onl.s
Carp..... 00 4,200 | 8168 | 4,000 | 8160 | 5,000 | 8200
Catfish........ 1,490 FOUPROIN FRORO IO FRSNoN IS I euit
Perch, white .
and yellow .. 630 3 440 28 ceseeen
8had........... 49,416 | 2,146 | 50,851 | 2,061
Striped bass.... 180 22 200 4
Bturgeon....... 200 8 200 8
Buckers........ 60 2 80 4
Total ...... 242,166 | 4,797 (270,961 | 4,994
Ulster. Westchester. Rensselaer.,
Species. 1897. 189§. 1897. 1898. 1897. 18908,
Lba. | Val. [ Lbs. | Val. | Lbs. | Val.| Lbs. | Val. | Lbs. | Val. { Lbs. | Val.
Shore figheries:
Alewlves._..[171,760 |81,768 |179,600 81,824 | 1,000 { $30 | 1, 89,600 81,077 114,400 |$1,324
Carp ........[|..... N T P P 30,000 {1,240 46,980 (1,921 GO 8 60 3
Cat-fish ..... 250 400 32 600 60 60 600 43 500 86
Perch, white 0
and yellow 100 T leccesonefoccacen 1,600 9 | 2,000 | 120 150 10 180 12
Shad........ 133,916 | 8,953 |167,068.| 8,968 |.......|s0.-0- 760 40 180 10 406 22
8triped bass. 300 27 460 86 | 3,300 [ 3884 | 8,050 | 852 840 48 850 60
Sturgeon.... 680 28 240 16 500 25 600 80 |..... cofoares [ P R
Suckers.....{..... [ PO PR TN 2,600 | 100 (2,700 | 110 i..... O R P
Total....|806,906 | 6,803 (337,748 | 5,876 |39, 600 1,985 |67, 660 |2,663 (90,930 | 1,191 (116,896 | 1,447
Suffolk. Total,
Specles. 1897. 1898. 1897. 1898.
Lbs. "Value. Lbs. Value. Lbs. Value. Lbs. Value
Vessel fishordes:
Blueflsh........ 1,200 882 1,800 $2,042 24,800 | $1,301
Flounders 1,450 22, 870
Menhaden 139,907 1169, 590, 645 | 998,478
Scup............ 1,285 389, 1,189
Bea bass. ....... 1,904 45,496 | 1,765
Sheepshead 59 950 54
8panish mack’l . 10 100 18
ue 1,575 88,5600 | 1,085
Striped bass 2 2,500 819
Total........ 148, 628 |169, 763, 861 | 405,179
Bhore fisherdes;
Alewives 8,047 28, 800 8,818
Blue-fish . 8,026 87,460 4,518
Ca 7,711 270,280 | 10,891
784 16, 930 979
246 8, 1563
461 11,610 768
8,001 1,600 | 8,128
16 400 16
........ 100 16
862 402,000 | 1,080
1,284 28, 200 1,440
378 5, 900 271
7,859 260, 861 7,688
176 2,200 120
80 480 96
7,860 159, 300 5,169
7,681 41,690 , 201
, 260 63
140 , 680 150
986 16, 200 640
54,964 | 2,121,641 ) 51,202
Total vessel
andshore .| 43,468,280 | 122,768 | 160, 02, 825 208, 492 (161, 885,492 | 456, 381
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Table shWing, by counties, the yield of the gill-net fisheries of New York in 1897 and 1898.

Columbia. Dutchess, Greene.
8pecies. 1897. 1898. 1897. 1898. 1897. 1808.
’ Lbs. | Vval. | Lbs, |Val. | Lba, | Val. | Lbs. | Val. | Lbs. { Val. | Lbs.’| Val.
Shore fisheries:
Alewives..... 13,840 | 8165 | 5, $70 | 48,800 | €448 | 54,000 | 8562 (66,640 | 8843 [80,800 | 8998
Shad......... 26,663 1,094 39,019 (1,548 356,560 |10,244 |325,675 |10,060 | 8,800 | 243 | 4,800 222
Sturgeon.....f...:....[.. A Y 29,767 | 1,710 | 11,441 | 1,028 | 8,820 | 223 925 48
Total..... 40,503 |1,256 |44, 619 |1,613 [485,127 12,402 [391,116 (11,640 [78,260 11,309 (86,025 | 1,268
New York. Kings, Queens.
8pecles. 1897, 1898. 1897. 1898. 1897. 1898.
Lbs. | Val. | Lbs. [ Val. | Lbs. [Val, [ Lbs. {Val. ] Lbs. | Val Lbs. |Val
Vessel flsheries:
Blue-fish.....|.......[.... ) PR PPN [ P P «eve..{160,600 187,525 182,000 (86,600
Mackerel ....| 9,000 | $720 | 8,500 | 8680 |..ecueenfinrennfoennn coufessans *400 4 500 60
Spanish .
mackerel ..j.......|. PR PO PR O T N 300 60
Squeteague .. |..ceenfenn. P O ] R PN PN P 74,000 | 2,255 | 78,5600 | 2,276
Total..... 9,000 | 720 | 8,500 | 680 [..coevuiifeecaai]orainacdiiiits 224,900 | 9,828 (206,300 | 8,995
8hore flgheries: *
h:ITTSS T o S DR DI FRR PO I I O P 68,5600 | 8,275 | 70,100 | 8,885
Cod..........]. 810 80 {213 PSR N N N
Flounders. ... 8 200 15 |e....... PR R R
Mackerel ...0....... oo foiiiiiinidiiiessed)ee i eeenn e a e 200 24 850 42
8had......... 5,271 101,782 18,744 750 62 247 20
Spanish .
mackerel . ... fouiecf-t [P P N P B P 800 80 200 40
Bqueteague .. [.eeeaesfoiienfeinninderniiiiiiosiiioeniiafaanae 45,000 | 1,895 | 42,000 | 1,270
b 077 DA U PO U IR 160,478 16,269 102,062 18,765 (114,750 | 4,836 112,897 | 4,767
Total vessel I
and shore..[ 9,000 | 720 | 8,500 { 680 |160,478 5,289 (102,062 I8,765 889, 660 |14, 664 |319,197 18,752
Richmond, * Rockland.
Species. 1897. 1898, 1897, ° 1898,
' Lbs. | Value. Lbs. | Value. Lbs Value Lbs. |Value,
8hore fisheries:
[o1:% « W R P N F N I RN FUPTR 200 810
8140 3,000 240
210 $, 600 252
Shad 3,984 | 110,947 8,875
Striped bass.........ooo]oeiaal. 680 2, 000 240
Sturgeon 64 1,800 81
Suckers......... 32 900 86
Total 5,110 | 122,447 4,734
Orange Putnam.
Species. 1897. 1898. 1897, 1898,
Lbs. | Value,. Lbs.' Value.| Lbs Value.[ Lbs, Value.
Shore fisheries:
13, 600 8136 18, 400 8192 4..... I O P I,
, 4 8,048 93,248 | 8,443 15,225 85654 14,625 8550
21, 1,180 6,600 516 2,120 120 .,
Total....ccvveicannnn.. 115,100 | 4,859 | 118,243 | 4,151 17,345 674 14,625 550




FISHERIES OF THE MIDDLE ATLANTIC STATES. 2156

Table showing the vyield of the gill-net fisheries of New York in 1897 and 1898—Continued.

Ulster. Westchester, -
Bpecies. 1897, 1898, 1897, . 1898,
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value,
Shore fsheries:
8689 | 93,400 [ g924 2,820 829 1,% 824
L e e007 2787 8, oo 246
700 11 {eeniaeanse]onnnnnanlooennnneanfen ceeenn
............... eee|oececeae| B, 308 X
12,414 | 884,875 | 12,678 2;%,278 sla, 918 | 802,625 | 10,811
TTie2| e 8607|670 22, 1,148 | 4,060 252
.................. 1,800 182
13,170 | 487,835 | 14,187 | 882,428 | 18,5641 | 825,116 | 12,428
Suffolk, Tota).
Species. 1897. 1898. 1897. 1898.
Lbs. Value.; Lbs.  Value.| Lbs. Value. Lbs, Value.
Vessel fisheries:
Blue-fish 85,812 065,604 | §3,704 | 260,862 [$18,837 | 197,604 | 810,304
Bonito .. 78 84 6 1,820 78 84 5
Carp . 280 8,000 320 7,000 280 8,000 820
Cat-fish ... 20| - 400 16 500 20 400 16
Flounders 68 950 47 1,610 68 960 47
ackerel ... | PO MO 10, 160 5 9, 000 740
enhaden .. 1,860 , 460,300 843 | 774,000 | 1,860 | 450,800 848
Perch, white | 2000 10 3 15 200 10
p b5 1, 500 70 1,100 65 1,600 70
Spanish mackerel. 2 | 700 93 1,000 153
Squetes, 4,499 92,205 | 8,474 | 181,410| 6,764 | 165,705 | 5,749
Striped ,'720 210 2 1,720 210
turgeon 68,800 | 4,118 J..... veeeca)es vee..sf 68,800 | 4,118
- Tautog........ 1 26 1 16 1 26 1
Caviar ... .......oiiheennind]es ceeens 4,200 | 2,620 |oeeeiioold il 4,200 | 2,620
1,240,928 | 23,197 | 909,489 | 26,206
206,040 | 2,210 | 268,880 60
259,300 | 9,164 | 204,860 | 10,469
360 14 200 . 8
500 400 24
................ 300 14
b, 800 418 6, 500 486
450 15 780 17
5,400 , 000 234 5,600 231
9,100 57,400 | 1,690 ,460 | 1,455
1,000 1,632,000 ; 2,740 | 1,401,000 ; 2,660
vereeerne]onenans 8,600 518 10, 800 696
1,800 | 90 [eeerinieeac|oennnnns 1,800 0
2,800 160 6,000 363 2,800 160
1,250 100 1,900 163 | 1,250 100
eeiieenens [RPUDN AU P AU FOPRTULN RS 1,658,547 | 61,269 | 1,609,737 ;| 62,736
Bpanish ‘mackerel .. .. 1,160 244 1,060 200 1,450 824 1,260 240
8 uet e..... ceean 157,300 | 5,671 | 148,650 | 5,206 [ 202,800 | 7,066 | 185,550 | 6,476
triped bass........... 2, 600 314 3, 000 820 24,020 | 2,834 8,560 | 082
turgeon...... ... ... 840,860 | 21,511 | 285,169 | 27,764 | 424,467 [ 26,118 | 319,955 | 80,88
Qdekers ... . it e 1,300 52 2,700 168
aviar.......... [USUREN ORI ORI 18,060 | 9,872 |ececceviacs|oeannnas 18,056 | 9,872
Total.............. 2,897,560 | 88,806 | 2,002,026 | 54,518 | 4,892,424 (105,197 - 8,939,908 | 119,401
Total of vessel and
shore............ 3,404,588 | 61,455 | 2,006,714 | 70,044 | 5,633,852 128,394 | 4,849,307 | 144,607
|
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_Table showing, by countics, the yield of the pound-net fisheries of New York in 1897 and 1898.

Kings. Queens. Richmond.
Specles. 1897. 1898. 1897, 1898. 1897. 1898.
Lbs. | Val.| Lbs, | Val.| Lbs. | Val.|. Lbs. | Val.| Lbas. | Val.| Lbs. | Val.
Shore flsheries:
Alewives.....
Butter-fish ...
Flounders ...
lsm,nhnden .-
Squer'e'é gue ...
8triped g“ass .
Sturgeon.....
Tautog.......
Total.....
Suffolk, Total
Specles. 1897. 1898. 1897, 1898,
Lbs. Value Lbs. Value. Lbs Value Lbs Value
Shore fisherles:
lewdi 48,210 $960 8524 64,164 | 81,066 27,430 8539
181,985 | 6,462 211,682 1 7,177 181,985 | 6,462 211,682 7,177
34,760 | 1,807 5,104 | 1,472 1,807 65,104 1,472
720,816 | 25, 886 461,486 | 15,251 721,616 | 25,950 461,436 | 15,251
,146 | 1,084 70,067 | 1,137 36,145 | 1,084 70,057 1,187
627,272 | 18,961 , 306 | 13,062 , 19,051 439,836 | 18,367
Hake ....coo0nnee. , 200 6504 27,131 il , 504 27,181
King-fish ......... 10,440 | 872 11,854 978 10,440 872 11, 854 978
Mackerel ......... 70,182 | 4,286 64,708 | 3,901 70,182 | 4,285 64,708 3,901
Menhaden........ 1,771,000 | 2,746 { 1,397,700 | 2, 1, 777 7652 | 2,788 | 1,412,400 2,483
Pollock ........... 3,000 90 , 636 1 3,000 90 , 035
Scup..ceannen... - 676,290 | 14, 563 636,532 ( 11,348 676,290 | 14,663 536,682 | 11,348
Sea bass........... 150,410 | 7,580 86,286 | 4,395 150,410 { 7,580 , 286 4,895
Shad.............. 20, 040 864 b, 223 49,926 | 2,328 28,249 966
Skates ............ 160, 000 100 127, 600 86 150, 000 100 127, 600 86
Spanish mackerel. 7,860 | 1,186 8,977 | 1,342 7,860 | 1,186 8,977 1,842
Squeteague ....... 1,887,900 | 45,089 | 1,414,395 | 32,9756 | 1,848,700 | 45,361 | 1,486,545 | 88,736
8quid............. 151,000 | 8,393 276,257 | 6,188 1,000 | 3,393 276, 257 6,188
Striped bass....... 12,977 { 1,334 13, 1,402 14,977 | 1,664 14,285 1,460
Sturgeon ....eeeeafeceaioaiaa]ol. L T 800 22 640 21
Tautog.....coee.... 26, 285 829 26, 664 862 26,285 829 26, 684 854
Whiting .......... 9, 000 250 16,478 449 9,000 250 15 473 44¢
Otherfish......... 976,000 [ 1,800 831,000 | 1,112 975,000 | 1,300 831,000 1,112
Total.......... 7,640,762 |140,024 | 6,102,725 |106,958 | 7,600,743 142,860 | 6,219,601 | 108,939

Table showing, by counties, the yield of the fyke-net fisheries of New York in 1897 and 1898.

Grecne, Kings: Orange.

Species. 1897, 1898. 1897. . 1898, 1897, 1808,

Lbs. | Val. | Lbs. | Val. | Lbs, { Val. | Lbs, | Val, | Lbs. | Val. | Lbs. | Val.

8hore fisheries:

. Total........ 8,560 | 230 138,200 | 218 22,966 1,080 (10,242 [1,576 | 6,600 | 399 | 6,300 395
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Table showing the yield of the fyke-net fisheries of New York in 1897 and 1898—Continued.
Albany, Columbin, | Dutchess.

Species. 1897, 1898. 1897, 1898. 1897, .1898.

Lbs, | Val.| Lbs. | Val.| Lbs. | Val.| Lbs, | Val.| Lbs. { val.| Lbs, | Val.

Shore fisheries:
Carp.cecececnnnn.. 400 | $20 420 1 821 |..ieoee]ecinneforacnne|onnnnn 1,100 | 844 | 1,850
Cat-fish ........... 2,600 | 200 { 2,200 172 5,400 | 8412 | 5,800 | $464 | b, 380 1 5,200 879
- DN RSN Ry I - 2 B PRGN FODOUEN MR FRURS SR i [N
Perch, white...... 800 48 700 [ 30 N PR P P 2,400 84 | 2,360 94
Perch, yellow.....|.......[.cc..ofeacaaai]onna.t 8,000 | 115|8,000f 115 .......q......L..oo Lo,
Striped bass....... 6001 821 800 98| 200 80| '260| 821 1007 iz’ 80|24
Buckers........... 1,000 b0 850 43 (8,850 118 |4,260 ) 128! 3800 10 i 800 11
Total.......... 5,800 | 400 | 5,020 | 3898 (12,660 | 675 (18, 8_10 739 | 8,900 | 530 ‘ 9,880 562
Queens, Rensselaer, Richmond.
Specles. 1897. 1898, 1897, 1898. 1897. 1898.
Lbs. | Val.| Lbs. | Val. | Lbs, Va].r Lbs. | Val.{ Lbs. | Val.| Lbs, | Val.
Bhore fisheries: B

Westchester. Ulster,

Specles. 1897. 1898. 1897, 1868. 1897. 1808.
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Table showing, by counties, the caich of soft crabs by dip nets and hands in New York in

1897 and 1898.

1897, 1898.
Countles, .
Lbs. Value. Lbs. Value.
Shore fisheries:
Queens 88,000 | 81,770 | 86,280 | 81,650
8uffolk 10,167 | 1,830 10, 063 1,3%0
Total 98,167 | 8,100 96,343 8,040

.The crabs in Queens County were caught without apparatus.

Table showing, by counties, the quantity and value of lobsters taken in pots in New York in

1897 and 1898.
1897, 1808.
Counties,
Lbs. Value, Lbs. Value.
Vessel fisheries:

New YOrkK..ooooonoiiiiii ittt 230,420 | 16,445 188,410 816,078
BUOL K e aeaeeannaeamesereaanacncranaeaanaaneeaeaaaaanaas 54,190 \ 4,1 4,242
) 284,610 [ 21,407 232, 660 19, 816
12,860 1,193 26,240 2,862
48, 200 4,268 89, 968 4,063
18, 250 1,652 14, 830 1,441
19,100 2,618 16, 550 2,65¢
93,410 9,631 97,088 10, 510
12, 860 1,193 26,240 2,862
230, 420 16,446 188,410 15,073
43, 200 4,268 89, 968 4,053
72,440 6,514 68, 480 6,683
19,100 2,618 16, 650 2,654
Grand total ..oeeiiiiiiii i iiciiciiiiiiaeaeaianaas 378,020 31,088 329,648 29,825

Table showing, by counties, the yield of the line fisheries of New York in 1897 and 1898.

Queens. Richmond.
Species. 1897. 1808. 1897, 1898.
Lbs. | Value. Lbs. [ Value. Lbs. | Value Lbs. | Value.
Vessel flsheries:
Blue-fish 42,500 | 82,126
....... 97,500 | 3,730
Haddock 11,000 850
Spanish mackerel. 160 30
Sque 4,600 180
Totaleeoooooeienan ... 155,660 { 6,365
Shore fisheries:
Blue-fish.... 24,000 | 1,200 12, 600
d....... 46,000 | 1,760 ,
Haddock........ 800 82 1,000
Spanish mackerel. . 50 10 30
Squeteague eeeeeennnnn ... 1, 600 54 1,350
Totaleeeeeeeeennnnnn... 72,450 | 8,056 62,880 | 2,110 | 111,000 | 8,370 19, 660 834
Total vessel andshore.| 228,100 | 9,421 | 208,580 | 8,390 | 111,000 | 8,870 | 19,650 834
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Tuble showing the yield of the line fisheries of New York in 1897 and 1898—Continued.

Kings. New York.

Species. 1897. 1898. 1897. 1898,

Lbs., |Value.| Lbs. |Value Lba. Value. Lbs. Value.
Vessel fisherles:
ue-figh ............ 87,300 | 84,406 | 93,770 | 84,715 | 9,899,465 | $336,059 | 10,222,689 |$840, 051
102 4D 1/ o R e O P T Iy 4,703 139 5, 856 159
................. 120,740 | 8,286 | 111,500 [ 8,018 | 1,182,410 [ 88,800 | 1,265,150 | 42,712
Flounders........... 160 11 280 1 1,04 41 1,179 41
addocK............ 3,650 103 8,400 o 78,870 2,637 76,383 | 2,548
Hake....cooveunnnn.. 400 15 800 9 , 20 1,190 28
Mackerel............ 1,080 83 1,200 L O N F R T
L1 § o 1 ] o X LI LR yws 38,200 96 48,795 822
Sea bass............. 1,250 1,326 117,095 4,844 156,116 6,852
Sheepshead ......... 800 ’

gnappers,red

Blue-fish 58,560 | 2,080 | 79,680
Cod ........ 71,000 | 2,135 | 85,250
Flounders.. 8,700 170 ‘8,400
Haddock 3,000 75 4,000
bass 200 18 200
8que 6, 000 240 6,400
Striped 750 72 860
G 300 15 3850
Tomcod or frost-fish. 200 | 8 200
Total............ 142,810 | 6,668 | 180,340
Total vessel and |
ghore.......... 364,410 . 14,004 | 899,216
Suffolk.
Specles. 1897. 1898.
Lbs. | Value.; Lbs. Value Lbs. Value Lbs. Value.
Vessel fisheriecs;
ue-figh ............ 110,612 | 84,272 | 10,408 | 8585 | 10,139,877 | $346,862 | 10,870,867 1$347,501
geo- 102 | 4,608 ! ) st | 40,8 |* 1,468 9,5
glounéé}.s 19240 418 | 7157868 ""14.435 470 | 8,087 118
Had 6,000 210 |. 99, 520 3,300 90,283 | 8,082
Mnke .. [ 1,550 10 1,490 87
sea.ckere ......... 1,080 83 1,200 . 88
se},'% 8,233 97 49,305 883
g5a bass 142,281 5,786 166,749 | 6,968
gheepshead 300 18 |eeeesiennonncnnes
snap 92,000 3,680 76,000 | 8,040
sgﬂn rel. 600 1 020 112
Stx}llged ue ..o 17,3%3 6%
Tautog 100 b
Other fish 98 4
oh 12,044,495 | 411,216 | 12,253,685 | 411,879
ore fisherics; - o
Bluefish 98,000 | 4,95| 113,180 | 5,680
o to.. 700 31 800 35
551,600 | 18,705 496,850 | 18,445
6,700 6, 600 808
53,400 1,588 82,200 | 2,500
2,550 64 4,000 87
2,000 65 [.eeennaneaaalennenns
10,800 702 11,200 752
650 90 580 101
9,600 986 11,460 462
750 72 860 82
800 15 850 18
200 8 200 8
140, 000 1,088 102, 500 675
'r - 5, 800 5,000 800 4,000 240
'ngf ........... 655,850 | 16,200 | 581,900 | 19,246 881,610 | 28,289 834,770 | 29,872
1 vessel and =
shore. ... ... ..-| 841,707 | 26,881 { 611,218 | 20,679 | 12,926,105 | 439,505 | 13,088,855 | 441,261
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Table showing, by counties, the yield of eel pots and spears in New York in 1897 and 1898,

Vessel fisheries, Shore fisheries.
Total.
Counties, Eels. Eels. Flounders.
Lbs. [Value.| Lbs. |Valug.| Lbs. |Value.| Lbs. |Value
AlbANY.c.oieriniiiiiinnnnanas 400 $30
Dutchess...... 600 48
Kings..... 99, 680 8, 669
Queens.... 88,430 6,255
Richmond 2,000 160
Rockland 1,200 84
Suffolk . 194,280 | 11,511
Westcheste! 16, 800 4264
Total 402,390 | 28,011
Albany.......... D] PR P 425 82
Dutchess 610 48
95,610 8,228
, 560 5,220
2,100 168
......... 1,100 77
186,690 | 11,098
........ 14,760 1,180
54,620 | 8,764 376,846 | 26,044

Table showing, by counties

, the catch by

dredges, tongs, raks, ete., in New York in 1897

and 1898.
Quecens. Richmond.
8pecies, - 1897, 1898, 1897, 1898.
Lbas. Value. Lbes. Value, Lbs. Value. Lbs. Value
Vessel flsheries:
Cli hard 6,720 8990 2, 800 , 8440 42,080 | 84,785 27,860 | §€3,034
464,100 | 68,060 601,818 | 94,870 | 1,693,060 | 216,173 | 1,258,705 | 176,980
88,160 6,763 98, 420 LN L A O PO o PR
Total........... 553,980 | 75,813 703,038 } 104,057 | 1,635,140 | 220,958 | 1,286,065 | 180,014
8hore fisheries:
Crabs, hard ........ 26, 667 240 21,833 B3 R o PPN S,
Clams, hard........ 428,800 | 64,000 , 082 , 227 66, 840 7,840 60, 520 7,199
*Clams, 80§t ......... 231,000 | 1b, 665 231,300 | 15,747 |.eeecermiafonenecncdiiiniieanideinnn..
Oysters, market....| 8,089,450 | 485,415 | 2,870,004 ,641 | 097,220 | 186,872'( 1,079,190 | 149,827
Qysters, geed ....... ,000 4,676 1. 89,200 1,890 ,360 | 13,615 7, 860 , 620
Scallops..... coerens 9, 000 760 12,000 1,000 20,400 2,210 22, 800 2,470
Total........... 3,875,917 | 670,635 | 8,105,869 | 469,685 | 1,322,810 | 160,637 | 1,729,860 | 192,116
Total vesseland '
shore......... 4,429,807 | 646,448 | 8,808,007 | 578,742 | 2,057,950 | 381,495 | 3,015,926 | 872,180
Kings, New York.
Bpeciea. 1897. 1898. 1897. 1898,
Lbs. Velue. Lbs. Value. Lbs. Value, Lbs. Value,
V%sses%e ﬁsheriei:t
ysters,market .| ...l fieeinic et 528,500 | 861,080 486, 1 162
ghore fisheries: ’ ! 1180 | 854,
Clams, hard..
glax;s,soft..k. g
rs, market. ...
M}{xssseli ......
Totel ..........
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Table showing, by counties, the caich by drerdges, longs, rakes, etc., in New York in 1897
and 1898—Continued.

Buffolk. Westchester,

Species. . 1897. 1898, 1897, " 1898,
Lbs, Value, Lbs. Value. Lbs. Value, Lbs. Value,
Vessel fisheries: ’
Crabs, hard ........ 129,333 | $1,070 122, 800 988 [.cecieiinnafecrarnani]enrecacaeae]ianannns
Clams, hard ........ 219,040 | 30,265 | 257,440 | 85,726 |.coe..i..|eeioLL ool .
Oysters, market ....| 3,065,300 | 432,401 | 3,681,650 | 518, 350 88,650 | 811,380 68,950 | 87,685
Oysters,seed ....... 556, 62, 460 636, 4 y 16,800 1,180 | - 11,200 680
callops............ 368,860 | 32, 248,228 | 20,248 |.oeenennnnfirrnnennonnnannenec]ooennnnn
Bhells.............. 5,810,000 | 4,876 | 5,460,000 | 4,550 |..c.eiiiiiifiiiianiiiiiniii il
Total........... 9,639,033 | 554,068 [10,401,528 | 642,017 | . 105,350 | 12,560 80,160 | 8,866
Shore fisheries:
Crabs, hard .. 13,333 D R [ P,
Clams, hard 868,720 | 47,850 373,600 | 49,567 133,600 | 18,220 185,200 | 18,298
Clams, s0ft ... 106, 000 7,348 105, 850 7,384 37, 000 4,840 34, 500 4,662
Oysters, marke 1,360,460 | 201,584 | 1,227,975 | 178, 908 171,600 | 19,326 111,125 | 18,974
Oysters, sced . ..l 841,600 | 16,470 259, 7 16,280 [.ceevianere]encarecaiforesecanece]ecannnnn
8callops............ 497,700 | 44,167 876,160 | 20,712 |...evovuieifoniiriiifereinniicnd]onnnnnns
Total........... 2,687,808 | 817,494 | 2,841,776 | 281,841 842,100 | 42,885 280,825 | 86,820
Total vesscland
shore......... 12,326,836 | 871,560 |12,748,208 | 923,858 447,450 | 54,945 860,976 | 45,194
SUMMARY.
1897, 1898.
Specfes.
Lbs. Value. Lbs. Value, -
Vessol fisheries:
Crabs, hard 129, 338 81,070 122, 800
Clams, hard 267, 840 86,040 287, 600 3
Oysters, mar 5,789, 510 789,094 6,097,278 862,047
Oysters, seed. . , 4 60, 403 746, 025 71,632
BCAIIOPA. averrrrernenencaaecnnenseeacanan . 358, %8 82,995 248, 228 20,248
BREllB . euenrererenenanaranaaaearaaaaannnaanaann 5, 810, 4,875 6,460, 000 4, 550
P K017 PR 12, 462, 003 924,477 12, 956, 926 988, 615
Bhore fisheries '
D8, BArd....cvvvvvreinenniiiriiiriitnsnnenns 40, 000 865
Clams, hard 1,204,464 162, 890 1,216, 692 168, 752
ams, soft.... 47,000 , 963 17, 60, 797
Oysters, marke 7,820,120 | 1,165, 901 6, 725, 964 1,011, 560
?{y&ters. seed.. 670,950 |- . s 49,790
ussels..... Lb000 F 960 fi...iciiiii]eniancecnaa..
627,100 47,127 409, 950 88,182
Total. ..o iiiiiniiereeeeiaieeeecaaaraanaan 11,089,634 { 1,466,856 10, 056, 889 1,822,261
Total vessel and 8hor@....cveeneecenrnnnnn. 23,601,687 | 2,891,383 28,018, 816 2,310, 876

THE MENHADEN INDUSTRY.

In comparing the menhaden industry of New York in 1898 with
that of previous years, a considerable difference is noticed, due to a
Consolidation of the principal menhaden plants on the coast. Several
factories were closed and the facilities of those operated were greatly
augmented. Most of the steamers on the North Atlantic were in-
filllded in the consolidation, and as the home office of the association is
In New York, all the vessels are reported from this State in 1898, though
A very large portion of their catch was landed at factories in Delaware,
RhOde Island, and Maine.
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Table showing the extent of the menhaden industry of New York in 1897 and 1898.

1897. 1898.
Items.

No. Value. No. Value.
Factories...oeeeveenieerenennnan aeesersessenenen 7 $248, 500 3 $508, 500
Casheapital ...o.oiiiiiiieiiiiiiiiieeiiiemeeesea]ieniennnann... 147,600 |..civinnnnnn.. 101, 600
Persons in factories........ - 201 |evencnnnnns 191 |ooeenniaats
Personsg on vessels ....... . 826 |.coevernnnnn 822 1...i...ll..
Menhaden pressed............ ..] 119,826,400 169,114 78,691, 670 116, 728
Tons of dry scrap ;repared . 6,042 117,401 38,409 65, 233
Tons of acldulated and crude’ scrap prepared .. 4,209 40,926 1,925 18,976
Gallonsof oIl MAAC ... cciviearaiianennnnnnnannn 763,531 169,133 629,919 106, 611

Steam vessels fishing .. . 14 164, 500 *36 y
Tonnage .......... 1,222 |oeeenrnnenen 2,864 [..ooccnvnnn.
L8 1 T2 4T P 37,840 | iiiinaninann 100,740
sein 28 13,900 72 85, 800
8ail vessels ﬁshing DU 1 N O
TONDAZE ...ccovreeiencnesrcsccansosorsanannsenss 21 2 T
ULAL ¢oveereecensnocecereeosoceosoonsneconnonnss|onseooccannnan .8 PO F R
Purseselnes. ...oo.oeiiiiiiiiiiiiiiieieiiieenea 1 P21 O P

*These steam vessels also supplied menhaden to factories in Delaware, Rhode Island, and Maine.

Zable showing the extent of the wholesale trade in fiskery products of New York City in 1898.

Fresh fish Products.
Salt fish | Oyster
Items. and lob- Total,
ster trade, | trede. | trade. Items. Value.
Number of firms.......... 41 11 25 77 || Fresh fish and lob-
Number of persons en- BLeTB . .cvernnanns 87, 523, 006
gaged ....covieieannan. 488 243 693 1,419 Ba]ted fish. ..1 8,876,923
Va]ue of shore property ..| $1,203,506 | 8717,100 | $128, 060 82,048,666 Qysters . 2,047, 6563
Amount of cash capital . 81,439, 200 | 8651,000 | §779,000 82,869,200 i Clams ..... 603, 924
Amount paid for wages . 338,899 | 8140, 900 8442 065 | $921,864 —-—-——13 o146

FISHERIES ‘OF NEW JERSEY.

Though New Jersey is comparatively small in area, its great length
of coast line and favorable geographical position make it well adapted
for the prosecution of extensive commercial fisheries.

The lower part of the Hudson River forms the eastern boundary
between New York and New Jersey for about 22 miles, affording
the citizens of the latter State an opportunity for sharing in the
sbad fisheries of that river to the extent of nearly 50 per-cent of
the value of the catch. The quantity of shad taken on the Hudson
in 1897 was approximately 2,701,649 pounds, valued at $93,512. Of
this quantity 1,195,600 pounds, valued at $44,159, represents the part
belonging to New Jersey. In 1898 the total catch on the river was
2,745,590 pounds, valued at $92,228, of which 1,209,920 pounds, valued
at $41,353, were taken by the New Jersey fishermen.

The other waters valuable for their fisheries which skirt the east
side of the State north of Sandy Hook are New York Bay, Staten
Island Sound, and Raritan and Princess bays. These are especially
productive of oysters and clams, the two last named having considerable
areas suitable for oyster cu]tlvatlon. Sandy Hook Bay and the Nave-
sink and Shrewsbury rivers inside of Sandy Hook also add materially
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to the resources of the clam and oyster fisheries. Thecoast from Sandy
Hook to Cape May lying directly on the Atlantic Ocean has long been
noted for its pound-net and band-line fisheries. The shallow bays
throughout the part of this region from Bay Head southward, inclosed
from the ocean by a series of sandy islands or bars, are also very
productive in oysters, clams, and various species of fish.

The west side of the State is also highly favored in point of fishery
resources, its entiré length being traversed by the Delaware River and
Bay. The three most important fisheries prosecuted in these waters
are the shad, sturgeon, and oyster. The total yield of the river and
bay for these three fisheries in 1897, as near as can be approximated,
was 14,727,296 pounds of shad, valued at $378,476; 2,428,616 pounds
of sturgeon (1,058,666 pounds after being dressed), having a value,
including caviar, of $124,440, and 2,475,860 bushels of oysters, valued
at $1,118,650; a total value of $1,621,566. The part of this output
taken by the fishermen of New Jersey was 11,554,307 pounds of shad,
valued at $285,125; 1,951,421 pounds of sturgeon, or 772,349 pounds
after being dressed, valued, including the caviar, at $89,430, and
.2,046,156 bushels of oysters, valued at $910,779; a total value of
$1,285,334, or 79 per cent of the total value of the products of
these three fisheries, the remainder being credited to Pennsylvania
and Delaware. In 1898 the quantity of shad taken from this river
and bay by New Jersey fishermen was 11,433,634 pounds, valued at
$241,374; of sturgeon, 1,298,315 pounds, or about 513,847 pounds after
being dressed, valued, including caviar, at $96,236, and of oysters about
1,585,397 bushels, valued at $947,638; a total value of $1,285,248.

Statistics of Pennsylvania and Delaware not being obtained for 1898,
the proportion of the three leading products of the Delaware River
and Bay taken by New Jersey in that year can not be shown, but the
.foregoing are sufficient to illustrate how largely this State is interested
In the fisheries of the two important rivers, the Delaware and the
Hudson, which separate it from adjacent States.

GENERAL STATISTICS,

In all important respects the fisheries of New Jersey in 1897 and
1898 show an increase over former years, except that the products,
While greater in quantity, were less in value than in 1892. There has

een an increase over each of the years from 1889 to 1892 in the num-
ber of persons and vessels employed, the value of fishing apparatus,
and, with the exception noted, in the quantity and value of the products.

In 1897 the number of persons engaged in the fisheries of the State
Was 12,494, Of these, 2,484 were employed on vessels fishing and
t"r"‘h’gpol’tiqg' fishery products, 9,400 in the shore or boat fisheries, and

0 in factories and other branches of shore industry connected with
the fisheries, '
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The number of vessele fishing and transporting was 675, having a
value, with their outfits, of $766,844; the number of boats in the shore
fisheries was 6,365, valued at $485,059; the apparatus, consjsting of
seines, gill nets, pound nets and weirs, fyke nets, stop nets, hand and
trawl lines, lobster and eel pots, oyster tongs, rakes and dredges, clam
tongs, rakes and hoes, and various small apparatus, was valued at
$381,958, $46,759 of this value being used on vessels and $335,199 on
boats. The value of shore and accessory property was $563,992, and
the amount of cash capital utilized was $173,400, a total investment,
including the cash capital, of $2,371,253.

In 1898 the number of persons engaged was slightly less than in the
former year, being 12,270—2,213 on vessels, 9,413 on boats, and 644
in shore industries, The number of vessels employed was 648, being
27 less than in 1897, and valued, with their outfits, at $746,575; the
number of boats was 6,424, valued at $483,889; the fishing appara-
tus used was valued at $380,111; the shore and accessory property at
$561,048; the cash capital was $165,800, and the total investment
$2,337,428, being $33,830 less than in the preceding year.

The products of the fisheries in 1897 consisted of 72,429,539 pounds
of fish, valued at $1,189,935; 200,155 pounds of caviar, valued at
$67,592; 1,605,264 hard crabs in number, valued at $14,411; 780,639
soft crabs, valued at $25,658; 562,400 king crabs, valued at $4,495;
99,230 pounds of lobsters, valued at $8,573; 2,896 pounds of shrimp,
valued at $1,565; 3,005,048 bushels of oysters, valued at $1,682,015;
591,272 bushels of hard clams, valued at $543,795; 74,500 bushels of
soft clams, valued at $63,725; 12,000 bushels -of scallops, valued at
$4,000; 50,400 bushels of mussels, valued at $1,575; 13,528 pounds of
terrapin, valued at $6,096, and 14,550 pounds of turtles, valued at $999;
a total value of $3,614. 4_34

The value of all species classed as fish, including caviar, a product
of the sturgeon, was $1,257,527; of the molluscan species, $2,295,110,
and of the crustacean and reptilian species, $61,797. The species of
fish taken in greatest quantity were alewives, 2,053,802 pounds,
$9,529; blue-fish, 5,164,173 pounds, $148,257; cod, 3,481,890 pounds,
$71,208; flounders, 1,225,725 pounds, $29,018; menhaden, 30,552,825
pounds, $70,056; sea bass, 2,131,480 pounds, $74,281; shad, 13,000,783
pounds, $342,931, and squeteague, 8,679,132 pounds, $180,989.

The molluscan fisheries surpass all others in value, the oysters alone
having a greater value than all the species of fish combined. The most
important crustaceans are the hard and soft crabs, although in weight
the catch of king crabs exceeds all the other varieties. The yield of
lobsters is not large, and shrimp are taken only in small quantities.
The catch of shad in New Jersey is greater than in any other State,
and comprises about one-fourth of the shad taken in the entire country.
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In 1898 the value of all species classed as fish, including caviar, was
$1,239,519; of the molluscan species, $2,264,833, and of the crusta-
cean and reptilian species, $59,414—a total value of $3,563,766, being
$50,668 less than in the previous year. There was no marked decrease
in any single fishery, but a slight falling off in & number of species
contributed to this result. ,

The three.tables which follow show in a condensed form the number
of persons engaged, the number and value of vessels, boats, and of
the various kinds of apparatus employed, the value of shore and
accessory property, and the amount of cash capital in the fisheries of
New Jersey in ‘1897 and 1898:

Number of persons employed.

How engaged. 1897. | 1898.
On vessels ABHINE. cuvsrioncenanieieccrasssccccssancsanconss ceeee ... 2,169 1,926
On vessels transportin . 815 287
In shore or boat flsheries . 9,400 9,413
Shoresmen ! 610 644
ORI cen et iietanretottetteanatscsceccancsocacasasaasiosanscreosoasnnns .. 12,494 | 12,270
. |
Table of apparatus and capital.
1897. 1898.
Items.
No. Value. No. Value.
Vessels fishing 8499, 6576 631 8465, 876
T Y I B T vapuRea 6,664 |oeveennnnnn.
96,501 |........ 92,161
149, 875 117 168, 776
............ 2,019 [.eeenaaa....
20,802 |........ 19,764
.......................................................... 6,365 485,009 [ 6,424 483, 889
Apparatus—vessel fisheries:
ines.... 17 5,268 16 4,588
Gill nets 6 0 13
ke ne 160 1,314 170 1,526
Stop nets. 400 400
b L R SRR IS 984 |........ 1,006
Pots.... 175 148 815 2538
Of’ﬂter dredges aud tongs............ ceeceeeneo| 1,8881 30,963 { 1,867 82,918
Clam tongs And raKes. . ..ol it eeeaaaas 684 6,435 564 6,468
CIBD ATedEeS.. e .arryeeneransnnvrnsnsanssnsnssnmnneaneanns 144 612 182 736
aratus—shore fisheries: -
nes 84, 509
" 842
88,885
16,944
4,283
nes. 6,844
. 5,109
Qpstar o kes, & 27,004
Mum tongs, rakes, and hoes 20, 629
Sho:g%'l;lﬂdpparatus ............. 56 73;1;
8CCeSsOry property. . 1, 04
Cash capital....... L NN 165,800
Total. ..ottt e et e reee e 2,387,423
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Table of products.
1897. 1898.
8pecies.
pee Lbs. Vealue. Lbs Value.
AlDBCOTC vvvsurrmreicnecienisennnnans temreenann . 14,120 16, 560 $333
Alewives. . 2,063, 802 X 1, 609, 47 8,707
muc;-ﬂsh .. 5, ;gg, ;{7)3 148, 257 5, 072, % 163, gjg
Bonito ... X 3 3 , 94
Butter-fish .. 217, 067 b, 867 262, 627 , 080
carp ...... 785,409 88,870 245, 983 13,884
Cat-fish . 1, 986 11 114 229,648 s
eenns 3,481, 890 71,208 2,682, 990 82,374
Croakers...... , 800 5,021 412,320 1,
Drum......... 82, 900 842 82, 644
Eels........ 749, 405 35, 862 799, 488 38,309
Flounders .. 1,225,726 29,018 1,383, 785 82,669
addock. ... 167,376 3, 0, 060 7,806
Hake ...... 69,735 1,538 98, 042 2,369
Hickory shad 8,719 229 , 500
Kiog-fish.. , 0277 8,766 , 002 3,936
Mackerel . , 300 1,628 16,480 1,322
Menhaden .. ,55?, 2722 70, (}.3(7} 22, lgg, ggg 53,726
800 40 600
b, whi 596,917 37,924 63: ,g%g 49,381
Perch, yellow..... . y
Pike and pickerel 2,770 152 2,560 150
Salmon . 2,202 731 1,116 389
Scu 767,450 13,816 622, 165 18,572
Sen 2,131,480 74, 281 2,189,533 79,88
bad ...... 13,028,;%36 842,931 12,844.;‘%‘; 293,;;%
11,650 291 12,750 819
Spanish mackere 108,%8 11,539 88,3862(5) 9, ;126
Sggeteuguc fresh 8, 662, 232 180,018 9,884,453 202,457
Squetes, e,aaltcd , 900 16, 760
Striped 287,189 31,978 274,353 28,695
Sturgeon 813, 449 3 719,024 2,273
Suckers. 142,130 6,720 156, 511 ,
TAULORenrennnns. .- 289, 400 5,513 314,748 6,020
Mjscellaneous fish 11,440 261 11,360 274
Caviar ..... , 165 67,592 49, 302 79,693
Crabs, hard 1535, 088 14,411 2614, 785 5,
Crabs, soft. 3260, 213 y O 4269, 078 ,
King crabs 51, 124 800 4,495 61,062, 190 4,343
L;.l) T8 .. Qg,g 8,573 122,2;2 11,097
Shrimp .........leeeeaoool.. . ) 1 1,4
Oysterg, market....ocoooiioan 79,545,361 | 1,463,869 | 99,804,147 | 1,809, 11
Oysters,geed ..o.ooveeevnaannn.. °1.1 489 980 228,646 | 197,970,592 , 918
Clams, hard .. ..o 000 00000 W4780,177 | 543,795 | 124495073 624, 389
ClamB,BOft «nneennerennns eeeeeaann !4 745, 000 63,725 14795, 000 66,346
Scallop8....cceveeecnnnn. dereneeenn 72, 000 , 000 , 800 3,100
Mussels .......ooieiiiiiaill, 172, 520, 000 1,676 | 182,365,000 1,726
Terrapin ...oooveeaiiiiii, 18,628 6,006 faeecerineranaalonnnnns veven
rtles...... . 14, 550 299 12,850 878
Total..iueeeeone. s l 103,782,517 | 3,614,434 | 90,297,118 | 3,568,766
11,605,264 in number. ¢ 531,085 in number, 11 591,272 bushels. 18 9,300 bushels.
21 844,356 in number.. 71,363,623 bushels. 18561, '884 bushels. 17 50,400 bushels.
8 780,639 in number. 81,342,021 bushels. 1374, 500 bushels. 847,700 bushels
4 - 807,234 in number. 9] 641 1425 bushels. 1479.500 bushels.
6 562,400 in number, 10]) ,188,656 bushels, 1512,000 bushels,

Some of the products shown above in pounds are exhibited in the
_following supplementary table in number or bushels, the unit of meas-

ure by which they are usually sold:

1897, 1898.
Products. .
No. Value. No. Value.
Crabs, bard ... «.....number..] 1,605,264 $14,411 | 1,844,855 815,826
Crabs, soft . do.... 80, 639 25,668 807, 284 25,8056
King crabs ..do.... 562,400 4,495 531, 095 4,843
Clams, hard bushels..| 591,272 548, 785 601,884 524,339
Clams, soft..... ..do... , 500 63, 725 79, 500 66, 346
Oysters, market .do....| 1,868,628 | 1,463,360 | 1,342,021 1,809,411
Oysters, seed. .do....| 1,641,425 ,646 [ 1,138,656 859,918
USBEIB. . «eeeereneanennneneennaeeenes .do.... , 400 1,676 47,700 1,726
BCAlIOPS ceaveecnerrerncenreentocccnncioonacenas do.... 12,000 4,000 9, 300 3,100
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STATISTICS Ol"‘ THE FISHERIES BY COUNTIES.

There are 21 counties in New Jersey, 18 of which are interested to

a greater or less extent in the fishery industry. Essex County is

_Interested only in respect to the fishery trade which is carried on at
Newark, but the remaining 17 counties are directly engaged in fish-
eries. Seven of these counties, Bergen, Hudson, Union, Middlesex,
Monmouth, O¢ean, and Atlantic, and the east side of Burlington and
Cape May, are on the eastern side of the State, prosccuting their fish-
eries mainly in the Atlantic Ocean and tributary bays and rivers, while
the remaining counties, Sussex, Warren, Hunterdon, Mercer, Camden,
Gloucester, Salem, Cumberland, and the west side of Burlington and
and Cape May, are on the Delaware River and Bay.
~ The county having the most extensive fisheries, as determined by
the value of the products, is Monmouth.. The number of persons
engaged in the fisheries of this county in 1897 was.2,209, Of these,
403 were employed on vessels, 1,689 on boats, and 117 were shoresmer.
The investment in vessels, boats, fishing apparatus, shore property, and
cash capital amounted to $545,445. The products, consisting of a large
variety of species, were valued at $977,683.

In 1898 the number of persons engaged in all branches of fisheries
in the county was 2,279; the amount of capital invested was $563,774,
and the value of the products $971,418. The species taken in greatest
abundance in 1897 were blue-fish, 4,264,400 pounds, $118,197; cod,
2,222,000 pounds, $32,620; menhaden, 20,223,800 pounds, $50,266;
Squeteague, 5,499,919 pounds, $97,653; oysters, 188,487 bushels, $186-
090; hard clams, 267,861 bushels, $290,654; and soft clams, 70,300
bushels, $61,625. In 1898 blue-fish aggregated 4,163,070 pounds,
3125,548; ¢od, 1,200,200 pounds, $34,920; menhaden, 16,413,500 pounds,
&3,078; squeteague, 6,279,603 pounds;, $118,845; oysters, 148,239
bushels, $147,224; hard clams, 258,546 bushels, $282,348; and soft
clams, 75,500 bushels, $64,345. In addition to these there were more
than thirty other varieties, many of which are important food species
and are taken in comparatively large quantities.

Cumberland County, which ranks next in the valuc of its fishery
Products, exceeded Monmouth in the number of persons employed and
capital invested in 1897, but only in the investment in 1898. The
Dumber of persons engaged in the fisheries of this county in 1897 was
1,420 on vessels, 709 in shore or boat fisheries, and 263 on shore; a
total of 2,392, The amount of. cupital invested was $678,788, and the
Products, consisting. largely of oysters, were valued at $859,950.

In 1898 the fisheries of. this county employed 2,111 persons, the
8ount of capital invested was $645,680, and the value of the products
Was $867,549. The excess of capital in this county as compared with

Onmouth isdue to the employment of & much larger number of vessels.
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The principal species taken in this county in 1897 were shad, 598,230
pounds, $17,509; sturgeon, including caviar, 307,685 pounds, $27,493;
and oysters, 1,847,458 bushels, $801,386. In 1898 the yield of shad

~was 668,300 pounds, $17,150; of sturgeon and caviar, 362,806 pounds
$31,605; and of oysters, 1,816,738 bushels, $806,177.

Other countics havmg important fisheries are Atlantic, Ocean, Cape
May and Salem. The fisheries of Atlantic County in 1897 employed
1,148 persons; the amount of capital invested was $156,965, and the
value of the products was $447,942. In 1898 there were 1,170 persons
employed, $160,843 invested, and the products were valued at $435,320.
Ocean County, which ranks next in the extent of its fisheries to Mon-
mouth and Cumberland, in 1897 had 1,620 persons employed, $257,164
invested, and its products were valued. at $424,194. In 1898 it had
1,638 persons employed, $254,923 invested, and the products were
valued’ at $350,681. The fisheries of Cape May County in 1897
employed 1,004 persons, the investment was $99,427, and the value of
the pr oducts $234,926. In 1898 the number of persons employed was
985, the investment $92,916, and the value of the products $237,615.
Salem County had, in 1897, 1,488 persons engaged in its fisheries, an
investment of $227,181, and products valued at $232,096. In 1898
there were 1,382 persons employed, $230,909 invested, and the value
of the products was $209,315. In the remaining counties the fisheries .
were less extensive, the largest number of persons employed in any
of them for either year being 624 in Burlington, the largest amount
of capital invested being $110,064, and the greatest value of products
$142,431, in Camden.

The three tables which follow show the extent of the fisheries in
each county of New Jersey in 1897 and 1898:

Table showing, by countics, the number of persons employed in the fisheries of New Jersey
in 1897 and 1898.

In vessel On vessels [In shore or boat| )
fisheries. transporting. fisheries, Shoresmen. Total.
Counties,
1897. 1898. 1897. 1898. 1897. 1898, 1897. 1898. 1897. |- 1898.

Atlantic ........... 142 156# 4 40 943 960 14 14| 1,143 1,170
Bergen.....occeiaiiliiiiiriideriiion]ineceaanfoancnaea 98 98 7 1
Burlington 15 16 6569 559 82 82 624 614
Camden...... 154 171 Ml....... 381 857 14 10 663 538
Cape May.. .- 110 100 16 13 876 870 2 2 1,004 985
Cumberland ... 1,877{ 1,116 43 52 709 683 263 2061 | 2,892 2,111
Essex .- 60 61
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Table showing, by counties, the vessels, boats, and apparaius 'employed in the fisheries of New

Jersey in 1897 and 1898. .
Atlantic. Bergen. Burlington.
Designation. 1897. 1898. 1897. 1898. " 1897, 1898.
No. | Value. | No. | Value. |No.' ¥alue. | No. | Value. | No. | Value. |No.| Value.
Vessels fishing ..."....] 46 | 844,476 21 81,850
Tonnage .... .1 881 |....... .. 24 |eiennens
Outflt J.....o......biL , 649 95
Vessels transporting .| 19 | 17,050 6 8, 600
Tonnage............ 206 [vovennn.n 124 |........
Outfit ... . 6580
27,068
31 L070 |.eei]oeeviaioeeni]oennnnns 3 268 | 3 268
6 150 Jeeeferecvaoafonanalonnanann 8 260 8 260
d 866 |..... Y7 28 VU TSR FUUUR UL AUUUON IR R AU
tongs 8 | 93| 696 |.feeeeii o ceeeen 6| 2] 21
Clam tongs and
rakes............. 46 802 | 39 p3t) U PR PR R I PP RPN P (R P
Ap%:rutus—ehorc
herjes:
Seines........ cereen 76
Gill nets ....0uuen.n 18
Pound nets and
welr..cooeeean... 3
Fyke nets. 61
Btop nets........... 4
Lines,hand and
trawl............. 738 1..... (L N R R 8 |[.... 8
Potg, cel and lobster| 18 16| 18 15 | M 141 | 100 109 {0 feeeannes I P, .
Oyster wélgs, rakes,
and dredges...... 716 8,198 [ 716 | 8,193 [ceeifeveecanafanaaalies v.e...] 183 709 144 799
am tongs, rakes, |
and hoes......... 823 4,975 [ 8388 | 5,160 |.c..]eceeceecfoanci]iannnnns 1 21 22
ShMlnor tappnmtus... 145 ... 513 U RPN MO AN AR 3] PN O
Te and BcCessor
9l)l‘Opel‘t.}'.......).'. ..... 9,450 {.....| 9,450 |....] 4,082 |..... 8,979 ..... 14,349 |....] 14,814
Total...coveeaee]ennns 166,965 |.....[160,848 |....] 16,817 |..... 16,206 |..... 60,896 |.. 61, 002
Camden. Cape May. Cumberland.
Designation. 1897, 1898. 1897. 1898. 1897, 1898.
No.|Value. No.ianue. No.]Value. No.Ianue.] No. I Value. | No. | Value.
Vessels fishing...... veaeeess| 25'830, 450 28'i331,700 90/838,100] 321888, 275 296)8201,101| 2748268, 175
Tonnage............ 421)..,....| 416'..... . ceeosss| 808....... 18,576|. ... 2, 8!
vOutﬂr......... ....| 6,968l....; 7,288{....1 5,027....| b,818.....
e88els transporting .. 7 6,700|... \ 6,700 8,900, 23
Tonnage..%....... 0. toneereneaca] 128, 100].......  264]..
Bopout 4! ...... ess 70/.....
Aois . ../ 170[ 15,898} 168' 14, 675!
gparatus—vesael fisheries: ‘
eiiles.... .................
e nets. . ...
pr nets..............
Lines, hand and trawi 17|.... 17
00‘-5. eel and lobster ......|. R PSR JUN PO
Cf'sber dredges and tongs. 2,140 2,760

A p“-m tongs and rakes

ariatus—sh :
oliiog ore fisheries:

Gl nety 70" cerseanane

T
Clam
hoes .7 T T

Minor g
paratus
Shox;e and ‘accessory prop-

Total

618[ 124
2,648
21

8,660 ves| 194,629].....| 194,728
....|110,084....| 88,121]....] 99,427|....] 92, 014]..... m,vsa'..... 645,680
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Table showing, by counties, the vessels, boats, and apparaius employed in the fisherics of New
Jersey in 1897 and 1898—Continued.

Rssex, Gloucester. Hudson.

Designation. 1897. | 1898. 1897. - 1898, 1897. | 1898

Value. | Value. | No. | Value. | No. | Value. | No. | Value.

Velgsels fishing .......ccocnaeeen
onnage ....
Outfit ™"
Vessels transporting
Tonnage .....cooovevvennnnnn
Outﬁ

Sm .....................
Pors, eel and lobster .........
Oyswr dredges and tongs. ...
Crabdredges.................
Appamtu&—shorc fisheries:
cSeines. ..coeiiiiiiiiiiiiiaaiat,
Gill nets. .
Fyke nets
Btop nets.......cceemeannennnn
Pots. eel and lobster
Oyster tougs, rakes, and

dredges ....cooieeeiainnaaes
Minor apgmtus ...............
Shore a. accessory property..
Cashcap ...... teeereneiennes 24,600 | I
3 P 60, 600 | 50,500 |.....| 40,221 ’[ 41,839 |..... 44,046 [....:[ 42,383
Hunterdon. Mercer. Middlesex.
Designation. 1897. 1898. 1897. 1898. 1897, 1898.

No.| Value. | No.| Value. |No.|Value.| No.|Value.[ No.[Value.; No.|Value.

Vesselsﬂshing............'.... . R P, voleveasan [ PO 2| $760 2% 81,400
S e

61 6,700

(I

1,165

‘ "t 6,388 136 | 6,740
A%ii)amtus——vesscl fisheries:
am tongs and rakes....... [ [ PO R PO RPN (RN 5 60 | 17 204

Apparatus—shore nshuies
Seines......... teeerreeieaeen 21 1,740 | 21§ 1,740 [ 80 | 2,970 | 33 | 3,135 y 6| 3,80
Gillnets.....ooeouunnnnn N . 5 94 90 | 16 90
Polﬁnd nets and weirs .. e .. [N
enets. o..iiaiiniinans . ... > 16

Llnes, hand and trawl . ceen . 2[.... 573
Pots, eel and lobster ........ . cees . . ceen . 172 216
Oyster tongs, rakes, and .

Aredgey . ...oveevenisoannn. 154 828 [169 903

Clam tougs, rakes, and hoes. . 9 03[ 9 108
Shore and accessory property.|. -...(10,938 |....{ 10,938

Caish CADIAL «vvererneennnesns L9600 {22111 28,700
Total....... s . 10188 | 110,195 |... 14,483 |... .[14,983 |... |60,080 |....| 62,522

Union. Warren.

Designation. 1897. 1898, 1897. | 1898,

No. [Value.| No. |Value.| No. anue.) No. |Value.

BOBLS - v everennneerenteaa e iteenaaan e rranaann 55 82,750 | 76 §3,750 | 29 76
Apparatus—shore fisheries: i ' ¥ % Bico
Sefnes.....coeueieiiii ittt S e s P By
Qyster tongs, rakes, and dredges. . .
Minor npgamtus .................................... e .
Shore an accessory property............. ~eecnccans]eaees] BOO ..., .| 8,246
Cash capital ....... tereeraseernnsienes secresensosneafecaes {571,120 PR B 1 I PR PO (R M
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Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of New
Jersey in 1897 and 1898—Continued.

Monmouth. Ocean.
Designation. 1897. 1898. -1897. 1898,
No. | Value.| No. |Value. No. No. |Value.

| Value,

Fyke nets. FUN
Lines, hand and trawl
Lots, eel and lobster. ..
Oyster dredges and tongs.
Clam tongs and rakes...
Crab dredges..............
Apparatus—shore fisherles:
eines......o.coiiiiiiiiiiiiiiian..
Gill nets

Fyk
Lines, hand and trawl....
Pots, eel and lobster...............
Ofrster tongs, rakes, and dredges .
Clam tongs, rakes, and hoes
Minorapparatus
Bhore and accessory property
Cash CApItAl voevrerniiirrnesiiiennnniannans

128 l869, 100
169

Designation.

Salem.

1897. 1898.

.| Value.

.[ Value.

Veasels fishing

aratus—vessel fisheries
ines, hand and trawl ..
Oyster dredges and tongs
ggilmtus—shore fisheries
Gl1 U
Stop nets........ ... .
Lines, hand and trawl
sﬁg&' pparatus............
N4 AcCessory propert,
Cash capital v prop

nes.
1 ne
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Table showing, by counties, the yield of the fisheries of New Jersey in 1897 and 1898.

8pecles.

Burlington.

1898.

Value. Lbs.

Mullet, fresh.......
Mullet salted
Perch, White .. _..%.
Perch, yellow
Pike and pickerel..
8almon ............
Scup....

Oysters, market .
Oysters, seed . ..

83,876 | 1,574,810 | 65,813
Camden
Specles, 1898.
Lbs. ~ | Value. | Lbs |!value.
AlewiveB....oeeeeei|oeennaiiiiii. 490,200 | 81,602 202, 03
Blue-fish ... 7,500 300 6, 240
carp ..... 78, 658 4,382 265,488 1,621
Cat-fish .. 25,164 1,258 25,291 1,264
Flovnders el %l TBé 1%
oul - ) )
Perch, white. 1,846 81 » lg
Perch, yellow.. 1,125 58 40
Salmon . 794 284 |.oiieinenrefonneannn
8cup ..... 6, 000 150 7,200 180
Seabdsf..ccooieaiiiliiininiiiifiann,.. 120, 000 4, 800 112, 000 4,480
Shad ...... 1,404,516 | 83,434 | 1, 014 830 | 17,328
Striped bass. . 9,000 900 , 900 290
Sturgeon ....cocvieelennnnniiiiieanan... 1,000 26 450 12
Suckers .......... 11,330 591 9,426 495
Oysters, market.. .. 626,| 171,958 637,903 | 86,462
Oysters, seed ....... ,700°| 11,346 686,288 | 29,410
Total......... 024 | 132,087 | 2,748,877 |"142, 481
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Table showing the yield of the fisheries of New Jersey in 1897 and 1895—Cont'd.

Cape May. ‘Cumberland.
Specles. 1897. 1808, 1897. 1898,
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value
Albacore. ..........
Alewlves..

Blue-fish.
Bonito....
Butter-fish

Shee
Spanish mackerel..
Spots

head ...

po
Squeteague, fresh..

650
885
882
450
280
250
668
8queteague, salted. 700
8triped bass........ 453
Sturgeon... . 260
Suckers.. . 500
TaRtOg.eeezcenre-ne 400
Tomcod or frost-fish 200 200 .
Caviar .....c....... 7,020 | 2,844 2,840 [ 1,482 63,760 | 21,268 47,728 | 26,517
Crabs, hard .. 26,687 868 31,086 920 |....... R P T P
King crabs . 976,800 [ 4,126 946,190 | 4,053 148, 000 $70 116, 000
Oysters, market.... 462,616 | 66,906 505,981 | 71,626 | 8,787,836 | 654,245 | 4,037,782 | £86,427
Oysters, seed. . . 221,900 | 4,471 19,775 9,144,310 | 147,141 , 179, 219, 760
ams, hard.. . 701,262 | 68,901 616,997 | 62,149 2, i 75
Terrapin ... . 7,618 | 3,820 |.eiiecniiiaifieeeniai]iinei e el
Turtles.....c....... 1, 76 1,200 60 2,700 216 2,100 163
Total......... 5,687,762 |234,926 | 5,620,662 287,615 | 14,280,951 | 859,950 | 10,661,507 | 867,549
Mercer. Middlesex.
Bpecles. 1897, 1898. 1897, 1868.
Lbs. Value.|, Lbs. Value Lbs. Value. Lbs. Value.
Alewives. 7,500 856 6,000 846 48, 000 6,000 812
Blue-fish .20 il e 12, 300 440 12,800 448

8que

Strip

Total.........

——
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Table showing the yield of the fisheries of New Jersey in 1897 and 1898—Cont’d.
I Gloucester. Hugdson. Hunterdon.
Species: | 1897. 1898. 1897. 1898. 1897, 1898.
Lbs, |Vul. Lbs. |Val.| Lba. |{Val Lbs. | Val, [ Lbs. |Val.| Lbs. | Val
Alewives...... 54,390! 8227 65,255 - |
Black bass ... {cc..cveiileennnafonaanan..
S y + S 189,326( 9,646| 74,800
Cat-fish ....... 0,341] 2,104] 40,303,
els........... 22,177 1,831 3, 866
Perch, white .. 434 20| 575
Perch yellow . 925, 46 910,
“Salmon ....... LS V- T
......... 20 ,
....................................... 385, 000128, 750, 420, 000(32, 500,
Oyst,ers,seed.. ............................ --| 161,000/ 8,650| 392,000/23,000
Total....|1,784,371(46,977|1, 776, 780,39, 250;1,345, 117,67, 0631, 653, 078[82,?58 120, 72916, 959l89, 552| b, 221
Monmouth. Ocean.
Species. 1897. 1898, 1897. 1898.
Lbs Lbs, | Value. Lbs, | Value. Lbs, Value

Value.

Mac ere]
Menhaden....
Mullet fresh..

8po

Squerengue fresh .
Squete: ue salted .
gtriped bass........

Oystors, market. ...
Qysters, seed
Clams, hara...

8134
606

1,084,873
2,800
2,068, 368
755,
50, 400
6,000

1,012,079 | 214,822
, 915 9, 769
875, 8043 88,441

86,469, 684

971,418

10,304,458 | 424,194

7,612,622 | 850,681
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Table showing the yield of the fisheries of New Jersey in 1897 and 1898—Cont’d.

Bpecies,

Salem,

8ussox.

1808,

Value. Value.

Lbs, Value,

Perch, white ..
Perch, yellow .
Salmon

Bqueteague, fresh ...

Striped bass
Sturgeon
Suckers

Total.......... 7,607,829 | 282,096 | 7,568,284 I 209, 816 8, 800 660 6, 800 510
Union. Warren

Species. 1897. 1898. 1897, 1898,
Lbs, i Value Lbs, Value. Lbs, |Vslue,| Lbs }anue.
6,066 $432 4,63(13 8382
54,000 | 3,867 | 50,120 | 8,526
Suckers... 16, 030 901 14,885 893
Oysters, see: 500 | #11,000 830, e . jreeeenen
Total.......... 102,600 | 11,000 1 525,000 | 80,000 | 74,096 | 5,200 ; 69,702 ( 4,809

1

The shad fishery of New Jersoy exceeds in value that of any other
species of fish proper taken in the State. About 89 per cent of the
catch is from the Delaware River, a little over 9 per cent from the
Hudson River, and lessthan 2 per cent from other waters. Nearly
half of the catch is credited to Salem County. An interesting feature
?n connection with this fishery on the Delaware River is the recent
Introduction of naphtha motors for propelling shad gill-net boats. At
Bridgeport, N. J., one boat used naphtha in 1898, and four in 1899.

Table showing the number of shad taken in each county of New Jersey in, 1897 and 1898.

1897. 1898,
Counties.

No. Value. No. Value,
Alentie. ... $74 50 816
e L 115,200 | 17,984 29, 855 18,510
Coman ,402 | 29,762 224,847 21,514

Cape f;; sm,ggg 83, ?733 237, glo 17,1
Gumberlang | 10,846 | 17,500 185,180 | - 17,160
Hudcemr 814,740 | 83,189 842, 600 80,418
Son 183,700 [ 26,225 172,626 22,843
............ 27,100 6,349 19, 404 4,590
.............. 67,625 | 12,181 51,800 12, 630
........ 2,469 624 3, 623
............ 325 8,996 25,419 6,428
.............. 17,850 3,963 16,475 , 640
............ 1,284,800 | 148,060 | 1,376,850 | 133,394
...... 2,200 660 1,700 510
18,500 3,867 12, 680 8,626
12,828,930 | 342,981 | 22,749,728 | 293,178

\‘

118, 000, 788 pounds, -

212, 844,482 pounds.
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THE PRODUCTS BY APPARATUS.

The products of the vessel fisheries of New Jersey in 1897 were
valued at $1,167,553, and those of the shore fisheries at $2,446,881.
In 1898 the vessel fisheries yielded $1,192,723, and the shore fisheries
$2,371,043. The more important forms of apparatus are used on both
vessels and boats, but pound nets, weirs, and a variety of smaller
apparatus are emp]oyed exclusively in the shore fisheries.

Seines are used on vessels chiefly for capturing menhaden, and occa-
sionally for other species. In shore fisheries they are more widely
distributed than any other apparatus, taking principally alewives,
carp, cat-fish, eels, flounders, menhaden, white perch, shad, sque-
teague, striped bass, suckers, and soft crabs. The catch taken with
them by vessels and boats in 1897 aggregated 31,398,546 pounds, valued
at $235,745, and in 1898, 23,403,012 pounds, valued at $193,457.

Gill nets were used extensively in the shore fisheries, but on vessels.
to a limited extent only, in Monmouth and Ocean counties. - They are
especially important in the capture of shad and sturgeon. In 1897
they took 11,161,755 pounds of shad, valued at $277,529, and 989,096
pounds of sturgeon, including caviar, valued at $92,682; and in 1898,
11,447,220 pounds of shad, valued at $248,867, and 847,740 pounds of
sturgeon products, valued at $99,720. In addition to this there were
large quantities of other species taken, the more important being blue--
fish, white perch, and squeteague. The yield of the gill-net fisheries
in 1897 was 12,875,038 pounds, valued at $400,459, and in 1898
12,980,292 pounds, valued at $378,997.

Pound nets are employed to a greater or less extent in five counties,
but principally in Monmouth and Cape May. The more important
localities in Monmouth County in which they are used are Keansburg,
Port Monmouth and vicinity, and along the ocean shore from Sandy
Hook to Manasquan. The remaining pound nets on the eastern side
of the State are in Middlesex, Ocean, Atlantic, and Cape May coun-
ties. In Cape May County a large number of small pound nets are
set in various localities on the Delaware Bay shore for fish and king
crabs, and a considerable number of weirs are fished exclusively for
king crabs. In 1897 the catch of all species in pound nets and weirs
was 16,018,724 pounds, valued at $214,068; and in 1898 14,070,839
pounds, valued at $216,455. The species taken in greatest abundance
were blue-fish, bonito, butter-fish, cod, croakers, flounders, menhaden,
scup, sea bass, shad, Spanish mackerel, squeteague, tautog, and king
crabs. Squeteague was the most important species, and comprised
about one-half the quantity and value of the entire catch. Cod were
also abundant, especially as compared with former years,

Fyke pets and stop nets are used to a limited extent in the vessel
and shore fisheries, the value of the catch by fyke nets in 1897 being
$38,929 and in 1898 $36,412; and by stop nets $20,617 and $7,471 for
each year, respectively. Stop nets are set at high tide across the
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entrance of creeks and at other convenient places to prevent fish
(chiefly carp) from escaping when the tide recedes.

The products of the hand, trawl, and trot line fisheries by vessels
and boats in 1897 aggregated 11,604,721 pounds, valued at $385,715,
and in.1898, 12,263,640 pounds, valued at $395,781; the most impor-
tant species being blue-fish, cod, sea bass, and squeteague.

The group of apparatus yielding, the largest returns, in both the
vessel and shore fisheries, included oyster tongs and dredges, crab
dredges, clam tongs, rakes, and hoes. The products of these in 1897
wore valued at $2,308,383. The most important items in this value
were oysters and clams, the former being valued at $1,682,015 and the
latter at $607,520. -The catch by these forms of apparatus in 1898
was worth $2,274,594, the value of the oyster fishery being $1,669,324,
and of the clam fishery $590,684. Other products secured in consider-
able quantities each ycar were bard crabs, scallops and mussels.

Pots for lobsters and eels were operated to a limited extent, the catch
being worth $22,978 in 1897, and $27,166 in 1898. '

The products taken with minor forms of apparatus employed in the
shore fisheries were worth $42,540 in 1897, and $33,433 in 1898.

The following tables show the quantity and value of the products by
counties and apparatus for the years 1897 and 1898:

Table showing, by counties, the yield of the seine fisheries of New Jersey in 1897 and 1898.

Atlantie. . Burlington,

Species. 1897, 1898, 1897, ° 1898.

Lbs. | Value. Lbs, Value. Lbs. Veluo. Lbs.‘ Value.

Vessel fisherfes:
Menhaden ........ 810,887 | 3,104,180 | 86,467 [..cvuueieeicfonneerecfiananeneaaafeneansnn

Perch, white...... 665 66 © 600 50

Squeteague .......fooiiiiiieoafeenreaiiiiae i fraeaas

Striped bass

Total.......... 612,102 | 27,288 | 620,045 | 24,840 | 1,127,941 | 24,051 | 546,214 | 15,921
Grand total .| 6,843,742 | 89,210 | 8,728,676 | 81,677 | 1,182,791 | 24,866 | 548,989 | 16,147
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Table showing the yield of the seine fisheries of New Jersey, etc.—Continued.

Perch, yellow .

Camden. Cape May.
Species. 1897, 1898. 1897, 1898. |
Lbs. Value. Lbs. | Value. Lbs. ! Value, Lbs. Value.
|
Vessel fisheries: :
Alewives.......... 7,000 £70 4, 000. 840
Blue-fish... 500 b1 3 P
carp ..... 2,300 69 914 27
Cat-fish 380 2 616 | . 81
Croakers . 1,500 b 0 I R P
Flounders. . 500 1.3 RN PO
Perch, white . 1,500 7B 1,800 20
Scup...... 1,000 80,..... [ P .
Sea bass. . 2,000 (5 PR P
Squeteague .. 4,700 158 2,000 80
Striped 1,743 122 1,805 91
Suckers........... 500 16 18
Total..oo oo ioiecniaans £ 23,628 681 11,134 877
Shore fisheries: |
Alewlves.... 61,500 | 1,222 61,850° 1,312
Blue-fish .. 600 80 10
gulter-ﬂsh
{11 ¢ QRPN
Cat-fish
Drum .
els. .. ..
Flounders
King-fish..
Mullet, fresh .
Perch, white .

1,102,678 | 22,494

Total vessel )

and shore...; 1,102,678 | 22,494 501,200 | 8,848 450,131 | 17,247 412,543 | 15,263
Cumberland. Gloucester.
Species. 1897. 1898, 1897. 1898.
Lbs. Value. Lbs. Value, Lbs. Value. Lbs, Value.
Vessel fisheries: -
Carp ........oonee 2, 900 8126 1, 400 £84
Catfish ........... 1,845 9”2 2,000 100
Perch, white...... 146 7 100 [
Perch, yellow..... 300 15 250 12
suckers........... 1,600 80 2,200 110
o272 MU HSTPRR SR U AP 6,790 319 5, 950 311
Shore fisheries: :

Alewives....... vl 46,500 | $265 61,600 { 8316 54,390 227 85, 265 232
Carp «ocueennnn. b 26,566 767 10,440 313 31,026 | 1,571 9,100 546
Cat-fish ........... '\ 18,054 973 21,2251 1,135 9,396 474 13,660 586
Perch, white ...._. i 12,692 12,832 611 289 13 475 20
Perch, yellow ..... RPN PO P ceenene P 626 31 660 33
Salmon -.......... l ........................................ C24 121 ..., 8 P,
Shad.............. 7,800 430 10, 500 576 158,920 | 4,809 214,450 4,970
Squeteague ....... 44,530 | 1,966 42,840 | 1,718 |....... [ N [ o
stri B88....... 49,766 | 8,546 49,003 | 3, 800 80 1,200 120
Sturgeon .......... L050f . 15 700 b {1 P P N M
suckers ........... 6,810 210 5,043 186 5,484 242 6,181 276
Total.......... 210,797 | 8,780 214,083 | 8,362 260,904 | 7,459 298,931 | 6,793
Total vessel .
and shore... 210,797 | 8,780 214,083 | 8,362 267,694 | 7,778 304, 881 7,104
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“Table showing the yield of the seine fisheries of New Jersey, etc.—~Continued.
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Middlesex. Monmouth.
Species. 1897, 1888. . 1897, 1898.
Lbs. Value. Lbs. Value. Lbs Value. Lbs. | Value.
Vessel fisheries: N i
Flounders ..oceeeefescesncnniec]iceceec]icerniannnafocencone]eeiornncas]enaannnn 45 812
Menhaden.. 15, 120, 837,960 | 12,720,000 | 84,226
F oL T X T O e e o e 400 8
Striped trtreriieees 4,000 280
15,120,000 1 87,950 12,724,850 | 84,526
8,112 66 10,112 81
1,800 80 , 000 250
........... 200 8 100 4
5,000 200 15, 666 700
2, 500 65 2, 500 80
Menhaden 640,000 | 1,000 240, 000 376
Perch, white 2,000 110 1,600 88
Shad ... 3,400 200 .2, 800 160
Sque 26,500 620 28, 260 545
Striped 500 46 1,000 84
Suckers . 1,000 80 8,000, 116
Crabs, 50! 12,000 900 18, 000 1,850
702,012 __8,225 330, 028 ‘i 882
Total vesqel
and shore ... 621:), 742 | 1,932 701,118 | 2,651 . 15,822,012 | 41,176 | 13,064,878 { 88,358
Ocean. Salem.
Species, 1897 1898. 1897. 1898.
Lbs, |value., Lbs. |Value Lbs. | Vvalue'| Lbs, |value
Vessel fisheries:
Menheden........ 4, 200, 000
Shore fisheries
ewlves...... eeee 697, 500
lue-ﬂsh cereecenes , 100
Cat-ﬁéﬁ'IISIZIZIZI """"" 500
............... 50
Flou}iééré"..liiii """" 4,000
Kingfish ........ . "2
Menhaden ........ 12,000
Mullet, freshioooioloo. ..
Perch, whito...... 265,275 1 68
erch yellow.....|.. [ PR PO PO 1, 40 800 32
ke and pickerel. '
.............. 2,700
Seo. BS8. . ..... 100
Shad.............. 1,400
8heepshead........ 1650
8. . iiiiaaan 2,800
8quetcague ....... 98,615
triped bags...... . 46, 760
Suckers..._.. reaeen 100
Tauto%. ...... ceeen 100
Crabs, hard ...0. 0 3,400
Crabs, soft......... 40,757
errapin .. 184 ) | .
Total.......... 1,180,811 (88,408 | 1,480,120 | 37,376 815,931 | 13,278 252,403 | 9,662
Total vessel T N
andshore...| 6,380,311 | 40,408 | 8,409,120 | 89,776 815,931 | 18,278 252,403 | 9,662
Sussex, ‘Warren.
Bpecies, 1897. 1898. 1897, 1898.
Lbs. Value Lbs. Value, Lbs, Value, Lbs, Value.
Bhore ﬁgheﬂes.
- . 81 $6
%ﬁ‘;g;*} ; 50,120 | 3,626
Totai. 15, 030 901 14, 885 893
. 69,030 | 4,768 65,086 | 4,426
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Table showing the yield of the scine fisheries of New Jersey, etc.—Continued.

Hunterdon. . Mercer.
Species. 1897. 1898, 1897, 1898.
Lbs. |Value.| ILbs. |Valie.| Lbs. !Value.] Lbs. |Value,
Shore fisheries: " :
Alewives.......... 7,500 865 6,000 $45
L1y SN 8,810 200 2,718 138
Cat-tish ........... 7,716 389 8,232 463
Perch, white...... 800 82 600 24
Perch, yellow 200 8 250 10
Salmon ........... 36 7 1
shad .............. 106,100 | 4,713 70,040 4,030
Striped bass....... 8, 4,455 4027
IR L S D S ] P LR T T e 60 4
Suckers........... 22,120 | 1.073 23, 505 1,129
Total......-... 119,246 | 6,837 87,419 | 5,028 161,741 | 6,812 115, 867 6,246
SUMMARY.
1897. 1898.
Species. S
Lbs. Value, Lbs. Value.
Vessel fisheries: .
Alewives........ 7,000
Blue-fish 600
carp .... 6,200
Cat-flsh . 2,225
Croakers 1,500
Flounders 500
Menhaden.. 24, 546, 626
Perch, white .. 3,840
Perch, yellow. 800
Scup...... 1,000
Sea bass .. 2,000
Squet. 7,700
Smﬁed 7,413
Bucker8..cocveceenceencannens sesesssensacceaccenen 2,100
Total..ooeernninnnn.ns e 24, 586, 903 68,177 17,774,339 46,077
Shore fisheries:
Alewlves.. 2,000, 402 8,760 1,651,147 7,922
Blue-fish 22,050 870 24,200 046
Bonito .. 200 -8 100 4
- Butter-fig! 3,300 160 8,250 150
Carp ... , 664 15,277 100, 796 5,464
Cat-fish 108, 305 6,413 118,301 5,976
od ...... LY 2 40 2
Drum . 1,726 18 1, 600 16
Eels ...... .. 95598 4,617 102,064 4,852
Flounders. 100, 8,061 93, 876 2, 869
King-fish.. b, 876 6,885 879
Menhaden 1,096,400 1,807 911,900 |, 1,598
Mullet, fres! 20, 486 , 800 665
Mullet, salted . 10 2%
Perch, white.. 425,051 25,964
JPerch, yellow......c..oooiiiiaiiinnin... 6,660 282
Pike and pickerel 876 60
Salmon . 994 286
2,800 74
800 19 1
1,458, 096 60, 870 1,101
9,160 1,693
8,100 320
764, 695 23, 566
196, 969 21,984
Sturgeon , 360 48
Suckers 127,330 6,150
Tautog .. 100 b
Crabs, har ,400 102
Crabs, soft 62, 767 5,034
Terrapin L 287 736 ...
Total. oot 6,811,643 177,568 .5, 628,678 148, 880
Total vessel and 8hore ....ooeveenieiaa.., .. 31, 398, 546 235,746 | - 23,408,012 193,467
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Table showing, by counties, the yield of the gill-net fisheries of New Jersey in 1897 and 1898.

Atlantic. Bergen.
Species. 1897. 1898. 1897. ) 1898,
Lbs. Value Lbs. Value Lbs. Value. Lbs. Value.
Shore ﬂsheries
Alewlves.. 1,400 $13 2,900
Blue-fish 8,800 190 3,800
Cat-fish .. 600 85 600
Flounders 6,400 128 38,200
King-fish. ... 250 13 250
Perch, white....... 86,860 | 2,983 28, 760
Pike and pickerel. 436 17 436 .
Shad.............. 750 [ T 460, 800 {817, 934 619,420 | 818,610
Shoate 20,500 | 438 20,500
Sque s s
S?rl m 2,886 847 1,190
Suckers. .. 900 27 1,900
Tautog.coeeeeann.. 100 2 100
Total.......... 73,770 | 4,202 63,776 | 8,464 471,800 | 18,904 641,170 | 20,405
Burlington Camden,
Specles. 1897. 1898. 1897. 1898.
Lbs Value. Lbs. Value Lbs, Value. Lbs. Value
Shore fisheries:
Perch, white ...... 1,000 8650 1,000 850 [...eeoiiiidiiiiiiidiinis [ P
1 11 4 28
757,960 | 18,862
4,200 21
15, 660 819
10, 600 424
6,060 | 2,200 2,626 B
795,401 | 22,669 665,738 | 16,961 872,863 | 17,473 758,250 | 12,182
Gloucester. Hudson.
8pecies. 1897, 1898, 1897, 1898,
Lbs. Value. Lbs. Value. Lbs. Value Lbs. Value
Bhore fisheries: N
.............. 2,200 8110 1,800 2L O P PO AT,
Shad.............. 1,810,000 | 28,380 | 1,857,000 | 25,448 448, 800 {815, 820 467,600 | $15,938
Total.......... 1,812,200 | 28,490 | 1,858,800 | 25,556 448, 800 | 15,820 467,600 | 15,938
Middlesex.: Monmouth,
Bpecies. 1897, 1898, 1897, 1898,
) Lbs. Vealue Lbs. Value. Lbs. Value. Lbs Value,
Vessel fisheries:
Blue-figh .......... 200 810
400 82
250 10
6,000 50
12,000 880
6,000 120
23, 850 612
70, 000 2,190
1,100 83
2, 800 66
700 14
45, 600 2, 863
6, 000 750
26, 000 520
6,760 405
. 770 808
1,200 232,700 169,720 7,189
Total vessel
and shore... 1,200 60 1,200 60 242,200 | 10,429 188, 670 7,751
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Table showing the yield of the gill-net fisheries of New Jersey in 1897 and 1898—Continued.

Species.

Cape May.

- Cumberland.

1808,

Lbs.

Shore fisheries:

Alewlves......... :

Croakers.
Drum...

King-fish.
Perch, wh
Salmon
Shad..
Squetea
Striped
Sturgeon.
Caviar ... .- s , 340 5 21,253 47,728 | 26,617
Total.......... 63,9560 { 4,839 32,500 | 2,558 .912,215 | 45,749 | 1,041,128 | 49,395
Mercer. Balem.
Species. 1897. 1898. 1897, 1898.
Lbs, Value. Lhs. Value. Lbs. Value. Lbs, Value.
Bhore fisheries:
5,90!]) &g’g 4,000 $240
6,369,500 | 145,875 | 6,760, 000" 131,005
50 5 160 15
495,806 | 16,568 853,858 | 18,641
122,715 | 40,905 94,198 | 48,862
6,994,088 | 203,701 | 7,211,204 | 193,853
Total for Btate.
Specles. 1897, 1898, 1897. 1898,
Lbs. Value Lbs. Value Lbas. Value Lbs. Value
Vessel flsheries:
fish 200 810
400 32
260 10
6,000 50
20, 000 740
6,000 120
1,600 80
.. 945 525
Total.......... T 11,400 | 538 | 10,646 | 955 20,900 [ 898 34,305 [ 1,607
shore fisheries:
Alewives.......... 16, 600 120 30, 19,400 169 386, 800
Bluefish.......... 189,820 1 9,022 168,166 | 8,623 312,900 | 12,877 242,266 [ 10,911
Bonito.....conv... 2,200 54 500 19 , 300 87 1,600 b2
Butter-fish........ 600 16 700 19 600 20 700 19
[01:1 ¢ R AR RN FOPOPORPN PUPDRIN 8,100 405 5,800 348
Cat-flsh ..oooovii]iionniiia i oeneiideanaaii i 6500 36 600 38
............... 2,600 100 2 2,600 38 100 2
Croakers.......... b, 700 114 4,340 84 8,700 174 7,940 162
Drum ,.oveeenacc il e e 10, 000 100 10,000 100
Flounders ........ 200 10 500 13 7,400 164 4,400 91
King-fish ......... 85 13 85 13 3385 26 885 28
Menhaden......o.|. ... . L. 4,000 02,3 ST N 4,000 25
Perch, white...._. 36,8256 | 2,073 62,347 | 4,983 79,476 6,826 97,697 7,818
Pike a.ud pickerel. 1,460 76 1,400 82 1,896 92 1,836 99
Salmon . RS P 187 o 87 46 18
800 9
2, 600 87
11,427,220 | 248,127
11,225 | 1,444
260 4
196,160 4,802
35,490 8,136
697,641 | 20,2698
, 300 528
2
147,664 | 78,866
472,812 | 21,369 | 12,854,138 | 39, 561 | 12, 46, 897 | 377, 430
Grand total...| 401,450 | 20,712 | 488,867 | 22,324 | 12,875,038 | 400,459 | 12,980,292 | 878, 007
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Table showing the yield of the stop-net fisheries of New Jersey in 1897 and 1898.

Atlantic. Camden.
Species. 1897, 1898. 1897. 1898.
Lbs. |Value.{ Lbs. |Value.| Lbs. iValue. Lbs. |Value
Shore fisheries: l
CAIP - enoceneennennnennnns 34,646 | 92,079 | 13,188 §701
Perch, whito ....coeovieecd] 666 840 |eeieneeiiifovinniiifiiiiiiiiiifinaanad)oiiiaiiiiinian,
Strlpcd | J:1- TR . 446 - e ! P
Total.......ccocuenin.] 1,110 | 120 |o.eeveinlfoenanns 84,646 ! 2,079 | 18,188 791
Cape May. Cumberland. Gloucester.
8pecles. 1897, 1898. 1897. 1898. 1897. 1898.
Lba. | Val. | Lbs., | Val.] Lbs. | Val] Lbs., | Val.| Lbs, Val. | Lba. | Val
Vessel fisheries:
Carp ....c.e.... 8,000 | 8240 | 2,000 | 860 [.....oifeeeec]erieii]ennnn 8,100 | 84056 | 4,200 | $252
Shore ﬂsberies
..................................... 16, 600 (8530 | 6,085 (8204 | 134,700 | 6,915 | 66,300 | §,878
Total voesel
and shore| 8,000 240 [ 2,000 | 60 | 15,5600 | 530 | 6,085 | 204 | 142,800 | 7,820 { 60,600 | 3,630
Salem ! Total.
Species, 1897, 1898. 1897, 18608.
Lbs Value Lbs. Value Lbs. Value. Lbs. Value
Vessel flsherles:
L6735 ¢ S [ T I PP 16,100 8645 6,200 $312
Shore flaheries:
[07:5 ¢ + R, 384,646 | 19,514 119,178 6, 947
Catfﬂsh 6, 600 330 , 000 200
Perch, white 866 48 12
ped bass 446 L P
Total 892,565 | 19, 972 123,473 7,159
Total vessel
and shore... 206, 600 | 10,328 47,900 | 2,786 408,655 | 20,617 129,673 7,471

Table showing the yield of the pound-net and weir fisheries of New Jersey in 1897 and 1898.

| Atlantic. Cape May.
Species. | 1897. 1898, 1897, 1898.
i Lbs. |Value,| Lbs. |Value
Sho;'g fisheries:

8Ccore 4,000 880 4,000 830
Blue-fish 8288 | 839 8,820 342
i il | e o

...... . 3 1
Croakers . 12,000 | 240 12, 000 240
Drum . 2,576 38 3,100 80
Eels...... 11,066 | 681 6,266 329
Flounders i 14,600 | = 385 10, 800 301
............. 5100 | 210 3,400 108
Hickory shad 2,000 160 2,000 160
fn ng-fiah ... 4,617 | 656 4,484 635
Menhaden........ 306, 000 808 80, 000 538
Mullet ., o ..00000 250 5 "100 2
Perch, white 7,800 | 644 5,010 827
Pompano ......... 40 10 40 10
cup.....oollll 10,000 | 1,200 40,000 | 1,200
E};gg sehead .. ... .. 100 1 80 5 ;% %3 8’% «133

....... 2,
Bpn g:h mackerel.........ooufonnnin o 8,000 600 2,400 480
.............. 8550 | 186 8, 600 190
gg\;etea ) 479,168 | 10,172 585,886 | 12,200
21,280 | 2,127 14,800 | 1,485
Bturgeon. 1,500 60 1,500 60
Conog o il | | k) 2
,687 | 868

King erabe. ... 00| I 926,800 | 8,912 | 906,190 | 8,873
Total.......... 120,050 | 2,656 | 162,680 | 2,684 | 1,048,605 | 25,408 | 1,781,888 | 25,636
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faheries of New Jersey in 1897 and

Middlesex. Ocean.
Bpecies. - 1897, 1898. 1897. 1898.
Lbs. Value. Lbs. Value. Lbs Value. Lbs, Value
1,000 2L P
2,000 60 20,000 | 81,000
8,000 240 30, 000 750
9, 000 180 40,000 | 2,000 -
160 6 500 20
1,000 30 20, 000 400
6,000 120 6,000 120
16, 000 800 25, 000 500
5 250 29 400 48
21,000 -3 PN [T
12,000 229 10,000 200
© 9,000 160 1,000 80
1, 600 58 1,200 45
50 6 120 18
5, 500 650 3,000 750
100 1 600 20
550,000 | 7,750 270, 000 4,050
700 80 1,000 70
500 B P F,
.................... 100 45
642,850 | 9,854 428,820 | 10,086
Total,
8pecies, 1897, 1898, 1897. 1898,
Lbs, Value. Lbs, Value Lbs. Value. Lbe. Value,
Shore fisheries:
Albacore. ......... 7,150 | $134 9,750 | 8167 12,150 | $224 13, 760 $287
, 000 520 16, 250 826 y 520 16, 260 825
61,100 | %,107 | 66,470 , 238 71,483 | 2,611 94, 890 8,580
270,000 | 6,970 245,722 1 6,162 8, 7,210 276,722 8,902
152,900 | 8,535 169,660 | 4,029 218,157 | 5,697 \ 7,879
4, 950 164 5,170 169 5,100 160 5,670 179
1,170,000 | 14,425 243,000 | 4,850 | 1,181,000 } 14,795 , 5,590
57,800 | 1,114 128,010 2,250 76,800 | 1,474 141,010 2,610
2, 500 2,044 21 5,276 , 344 53
300 11 12, 622 7,496 366
435,600 | 7,982 490,800 | 9,505 480,100 [ 8,967 637, 10,630
100 100 1 1 8
14, 600 161 15,442 173 19,700 871 18,842 281
1,719 69 ,50C 8,719 229 500 220
6, 842 5,988 781 17,397 | 1,826 16,822 1,764
24, 3 1,628 16,480 | 1,322 24,800 | 1,628 16,480 | 1,322
Menhaden .. 4,446,300 | 11,283 | 3,425,600 | 8,427 | 4,893,800 | 12,379 | 8,505,500 8,965
Mullet .....ooooiifomnennniiifoaaiiaas 2, 260 5 2, 52
Perch, white......Jeceeeenoooeiiiiioriniinnnc]oveaness 9,800 664 6,010 407
Pollock ... 300 9 800 9 800 9 800 9
63
18,228 888
60,800 | 1,182 70,748 1,892
1,000 b 1,850 7
29, 687 31,006 920
926,800 | 8,912 906,190 8,873
600 703 812
Total.......... 18,176,219 (175,860 | 11,707,961 (178,819 | 16,018, 724 {214,068 | 14,070,889 | 218,455
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Table showing, by countics, the yield of the fyke-net fisheries of New Jersey in 1897 and 1898.

Atlantic. Burlington.
Species. 1897. 1898. 1897. 1898.
Lbs. Value. Lbas, Value. Lbs.\ Value. Lbs. Value.
Vessel fisherics:
Perch, white ...... 1,500 890 4,100 8246 38,930 $256 2,045 $182
8triped bass....... 1,500 226 130 20 620 84 815 42
Total.......... 3,000 8156 4,230 266 4, 660 339 2,360 174
Shore fisheries
Cat-fish .......coooileiniinieii]oannnnns 10 22,305 999 23, 957 1,070
Eels...... .- 267 10 24,999 | 1,R38 2,878 1,276
Flounders.. T R PO .es 680 34 700 85
Perch, white . . 22,735 988 19,980 886 97,085 | 2,462 32,365 2,025
Strlxzcd bass.. 6,766 807 8,1 862 8,007 [ 1,141 6,678 790
Turtles....ceeeee-e 600 36 1, [0 PPN P A RN
Total.......... 80,100 | 1,831 24,619 | 1,818 93,076 | 5,974 86,978 5,196
Total vessel |
and shore... 83,100 | 2,148 28,849 | 1,684 97,626 | 6,318 89,338 b, 870
Gloucester. Hudson.
8pecies. 1897 1898. 1897, 1898.
Lbs, Value Lbs. Value Lbs. Value Lbs. Value
8hore flsheries:
Cat-fish ........... 29,100 | 81,538 26,788 | 81,408 Joieieiiiiaaifoncnsona]onrannanimae]ieiacaan
Fels.cocveennnnnn. 22,177 | 1,881 28,866 | 1,432 1,000 885 2,333 $170
£ S [ O P 286,000 | 10,406 222, 900 6,905
Striped bass. . ... liieeiiiiiifieiiiieiaannnaiac i 1,460 1 990 106
Total.......... 61,277 | 2,869 | 50,699 1 2,840 288,450 | 10,653 226,223 7,180
Mercer. Middlesex
Specles. 1897. 1898. 1897, 18068,
Lbs. Value Lbs. Value Lbs. Value, Lbs Value
Bhore fisheries:
t-fish
2 8100
2 100
4 285
Squeteague .......lceeeieaieeilicieniidiiennii i deietas 800 500 80
Btriped DasS.......|ieeeerenceesfenneenrafocanrecacaaa]eneannn 1,000 60 1,200 96
Crabg, hard., ... ooeeleeeenerieeiferecanacforeecenceaaafoceenracfosecscascacslonnonenn 1,200 45
Total.......... L 87,671 | 1,952 89,378 | 2,218 9, 800 568 11, 650 656
Cape May. Ocean.
Bpecles. 1897 1898. 1897. 1898.
Value Lbs. Value. Lbs. Value. Lbs. Value
8162 B,200 | 8192 l.ceecereiiii]erriinieeriiniain]aniannn
2, 000 5 T P O
257 5,200 D 2 PO OO AU IO

1,111

81,180

8,588

essel

Total v
and shore..,

1,808

81,180

8,588
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Camden. Cumberland.
Species. 1897. 1898. 1897. 1898.
Lbs, Value Lbs. Value. Lbs. Value. Lbs. Value.
Shore fisheries:
Cat-fish 2,400 8120 N 8245 20,300 | 81,110 17,946 $976
Eels.. 12, 400 744 10,132 608 7,788 324 6,100 362
082 T e 2,700 216 2,100 168
Total.......... 14, 800 864 16,032 853 30,783 { 1,650 26,145 1,496
- Monmouth. Total.
Species. 1897. 1888. 1887. 1898.
Lbs, Value. Lbs, Value. Lbs Value Lbs. ! Value
Vessel fisheries: ;
at-fish _.......o.feaeaae. [ S 2,700 8162 8,200 8192
......................................... 2,533 95 2,000 75
Flounders......... 16, 000 8640 8,000 8480 16, 0600 640 8,000 480
Perch, white......|...cceeviiijunn RN R [P 5,430 345 6,146 878
Striped bass.......{.ccoene. .. froemsmanlianennnnn. [enmeee 2,120 309 445 | 62
Total.......... 16, 000 | 640 8, 000 | 480 28,783 | 1,551 19,790 | 1,187
Shore fisheries: .
Alewlves.......... 20 1,000 20 1,000 20 1,750 86
Blue-fish.......... 65 1,400 70 1,800 65 1,400 70
Cat-fish ... i eeeiei et eeeeae 96,145 | 4,784 96,267 4,913
Eels.....ooovenen.. 2,578 65,000 | 2,605 144,481 8,001 157,683 8,482
Flounders......... 1,901 57,676 | 2,407 129,155 | 6,185 150, 815 6,583
King-fish ......... 2 120 27 120 22 27
Menhaden........ 33 28, 000 50 17,500 83 28, 50
Mullet ............ 6 1,000 60 100 6 1, G0
Perch, white...... 367 4,350 276 7,510 1 4,245 68, 975 4,024
BCUD « . euiiiiineifevennniaaaa]verannen 1,000 )L P R 1, 15
Shad.............. 8 176 12 292,628 | 10,803 227, 826 7,202
Squeteague 350 19, 600 405 s 868 20, 000 485
Striped bass 405 2,800 299 26,847 | 8,071 21, 885 2,469
Tautog.....c...... 514 27,600 532 y 514 27,600 | 532
Tomcod or frost- |
fish .... 9 600 9 600 8
Whiting ... 50 50 38,100 47
Crabs, hard 1,200 46
Turtles..... 8,100 228
Total.......... 180, 323 } 6,318 203,321 | 6,832 830,386 | 37,378 812,821 | 85,225
Total vessel
and shore... 196,828 | 6,958 211,321 | 7,812 859,169 | 38,929 882,111 | 86,412

Table showing, by counties, the yield of the line fisheries of New Jersey in 1897 and 1898.

Middlesex. Burlington.
8pecles. 1897. 1898. 1897. 1898.

B} Lbs. Value.| Lbs, Value Lbs. Value. Lbs, Value.
Shore fisherles:

Blue-fish....... PP 2, 000 $100 2, 000 .3 L O s S,

Perch,white......cooifeiiiiiifoiiiiiiiferiinieadiennn... 500 $25 600 $25

Squetengue,fresh.....|.....o... i eeeni o, 8, 500 176 8, 600 176

Total...ccev.n...... 2,000 100 2,000 100 4,000 200 4,000 200
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Table showing the yield of the line fisheries of New Jersey in 1897 and 1895—Continued.

Species.

Vessel flsherdes:
Blue-fish
Cod

Croakers....
Flounders .

uke
King-flsh....
Scu
Bea
shcepshead
Squeteague

Atlantic, Monmouth,
1897. 1898. 1897, . 1808.
Lbs. | Value, Lbs. Value, Lbs. | Value. Lbs. Value.
[ |
|

29, 800 %‘l‘, 241
763, 000 , 850
10,200 |~ 149
24, 550 734
, 525 667
6700 | 278
1,100 44
24,200 561
213,000 | 8,185
,100 788
44,500 | 1,191

X 6, 260
Sheepshead ... .... 26,635 | 4,743
Skates coooviiiieeernaiieiinoeiii
Spunish mackerel.f............[...... i
squet'e'zig'r{x'e"fr'e'éli' 661,700 | 21,185
18 w% ............ 60i 30
Cru.bs, ard........ 64,000 { 2,600
Total.......... 1,625,851 | 63,000 | 1,545,058 | 63,300 [ 6,532,400 |165,679 | 6,580,100 | 199,771
Total vessel
and shore ...| 2,646,426 | 91,628 | 2,084,223 | 96,204 | 6,545,400 166,089 | ©,584,100 | 199, 571
Cumberland. Hunterdon.
Spectes. 1897, 1898, 1897, 1898,
Lbs. | Value.| Lbs. |Value. Lbs. iValuc. Lbs, Value,
Vecssel fisherles:

Hen bass, ...
Bqueteague

Eels, ..,
Squetea
Btriped

——

JOROL ISR [UONORE! ISR AR 183 10 183 10

ceel| 29,500 | $1,236 | 26,100 | 1,126 feee.eeei... i i e,

[PPSO RN IR & RN 800 | 80 1,600 | 160

ceel 29,500 | 1,235 | 26,100 | 1,125 1,488 | 122 2,138 193
|

..ol 20,6001 1,235 | 40,300 [ 1,550 1,483 | 12 2,133 { 193
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Table showing the yield of the line fisheries of New Jersey in 1897 and 1898—Continued.

Camden. Gape May.
Species. 1897. 1898. 1897. 1898,
Lbs. |Value.! Lbe. |Value.] Lbs. |Value.| Lbs |Value

Vessel fisheries:

Bluefish.............. 1,840 855
Cod . 258 600 16
16,700 33

800 8

2,726 87

90 22

9,165 276

33,666 | 1,010

20 8

21, 700 484

87,805 | 2,244

Albacore. 2
Blue-fish 10, 442 814, 840
Bonito...oiieeiiiiiifinnenaanas 4,
Catfish ...............l 4,100 2051 8,000 | 150 f.eeuivneicadinnnieii]orrnnaisonass
. 3,716 199, 860
Croakers 2,456 195, 800
B3] ¢+ 1: < W 628 62, 700
Eels...... 103 3,
Flounders 864 47,400
Hake 248 20, 800
Kin, 821 7,800
Perch, white P
Scup.... , 398 174, 500
Sea'bass.... 16,528 9, 000
Bheepshead...... 68 500
Spanish mackerel 188 5,100
Bpots.cveecunannnn 120 1,200
Bqueteague, fresh 7,174 349, 600
Squeteague, salted B P 961 16,650
Striped bass........ 10 150
Tomecod or frost-fish .. |..... [N A RPN JR P 200 6 200
Total....oeenneene. 7,612 493 6,366 410 | 1,494,160 | 47,916 | 1,956,428
Total vessel and
ghore............ 146,812 | 5,873 | 186,566 | 5,485 | 1,586,700 | 650,238 | 2,048,728 | 65,757
Ocean. Salem.
Species. 1897, 1898. 1897, 1898.
Lbs. | Value, Lbs. |Value. Lbs, Value. Lbs. Value.
Vessel fisheries:
Squeteague ........ . eeeeeiiaioann, P O P 9, 900 8558 12,500 |- 9706
Shore fisheries:
234, 800 , 846
9,200 181
161,700 | 5,876
54,860 | 1,117
13,825 637
7,000 214
850 50
150 9
2, 500 52
201,065 | 7,063
60 13
60,700 | 2,563
100 5
1,650 233 |..
1,650 114
739,090 | 24,924
Total vessel and
shore 739,000 | 24,924 27,800 | 1,563 27, 500 1,547




FISHERIES OF THE MIDDLE ATLANTIC STATES.

Summary of the yield of the line fisheries of New Jersey in 1897 and 1898.

249

1897. 1898.
Species. -
Lbs. Value. Lbs. Value.
Vessel fisherfes:
Blue-fish 41, 950 §1,701 44,240 $1,804
....... 763, 800 , 108 722, 600 27,366
Croakers 235,400 86,070 669
PUDM o 4eenirnenennrasnronacann 600 (] 800 8
Flounders........c.coccvuennnn. 82,950 960 82,745 986
Haddock.. , 625 567 9,826 602
Hake...... 6,700 278 6,900 287
King-fish 1,176 63 1,216 67
1) . s 881 47,5656 1,177
Beabass........i....oee.n. 878, 765 14,302 3M, 966 16,017
Sheepshead 4,100 7388 5,120 921
Squeteague 74,400 2,149 86,325 2,551
Total 1,874,716 47,208 1,887,370 51,404
Shore fisherles:
AlDACOTO. .cveviiecennresaranecisncanannee beesaas 1,970 70 2,800 26
BlaCK DB . ..cciiiniiirieiiiiiietienieieraaaan. 150 12 100 8
Blue-fish 4,718,990 130,218 4,669, 890 146, 299
Bonito 77,200 2, 800 , 400 , 985
Cat-fish 4, 225 3,800 165
..... 1,525,040 381,266 1, 580, 000 49,404
Croakers 169, 400 2,888 223, 300 3,894
Drum . 85,300 650 64, 900 645
18......... 9, 5656 401 12,4¢ 539
Flounders. . 458, 660 10,086 506, 650 11,159
Haddock.... 167, 760 2,490 230, 126 7,201
Hake........ 48,836 889 72,300 1,761
Kin 18,050 1,453 18,575 1,670
Perch, white 1,446 76 950 46
up ...... 166, 700 4,400 233, 850 6,341
Sea bass... 1,407,515 53, 695 1,603, 615 61,149
Sheepshead . 27,386 4,851 22,1560 , 936
Skates ........... 4,000 100 6,000 150
Spanish mackerel . 1,380 148 5, 200 705
POt8.cveeeiionnnnn. 1,400 128 1,400 128
Squeteague, fresh. . 1,084, 150 84,137 1,216, 600 37,818
8que! o, salted. 16, 900 971 16,750 962
Striped bass...... 6,210 625 5,000 568
TAUtOR.eeuecaseon--.n 203,100 8,810 ] 216,200 4,098
200 6 200 6
64,000 2,600 64, 000 2, 500
1,650 114 1,650 114
10, 230, 006 288, 607 10, 876, 270 344,877
11, 604,721 885, 715 12, 268, 640 895, 781
Table showing the catch of eels and lobsters by pots in New Jersey in 1897 and 1898.
Vesstl fisheries, 8hore fisheries, Total,
Counties, Eels. Lobsters. Eels. Lobsters.
Lbs. ([Value,
Lbs. |Value.] Lbs. [Value.| Lba. | Value.[ Lbs. [ Value.
1807.
Atlantie ...........[....
Bergen.............

cean....,..

Totalsseesn.s| 24,000 | 890 [ 10,000 | 800

———

58 708

800 8,640

....... 910 910
Jeeiiill s, 7,404 |"°79,600°| 7,815 | 222,888 | 18,109
ceeaend| 187, 5,088 | 81268 '142 14767 | 6,485
830,881 | 15,179 | 118,876 | 10,207 | 478,757 | 27,166
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Table showing the catch by dredges, tongs, rakes, etc., in New Jersey in 1897 and 1898.

Atlantle. Burlington.
Species. 1897. 1868. 1897. 1898,
Lbs. Value. Lbs. Value. Lbs, Value. Lbs. Value.
Vessel fisheries:
Qysters, market ... 85,840 | $4,139 389,970
Oysters,seed ...... 41,755 1,838 49, 410
Clams, hard ....... b6, 947 5,806 63, 300
Total.......... 134,542 | 11,781 132, 680
Shore figsheries:
Crabs, hard ....... 10,000 150 10, 000 BT SRR IO T I
Qysters, market...| 1,195,005 | 183,727 | 1,167,310 | 178,336 183,610 | 20,654 162,760 | 18,821
Oysters, seed . 308,700 | 12,718 285,425 | 13,39 N 1,200 24, 600 1,200
Clams fmrd 90, 202 796,816 | 87,087 81,700 | 7,821 -76, 200 7,294
Mussels....... 1,676 | 2,360,000 ] 1,475 |oueeenrnofeon O
Total.......... 4,890,425 | 288,872 | 4,609,551 | 280,442 | 289,810 | 20,676 | 263,450 | 26,815
Total vessel
and shore...| 5,024,967 | 300,163 | 4,742,231 | 292,872 292,610 | 29, 996 266,250 | 27,135

Camden. Cape May.

Species. 1897. 1898. 1897, 1898,

Lbs. Value. Lbs. Value, Lbs, Value. Lbs, Value.

Vessel fisheries: :
Oysters, market ...| 409,626 871,958 | 637,903 [885,462 | 108,031 [§18,725 | 162,216 | $22,124
860

Ovsters.seed ......| 777,700 [ 11,346 | 686,238 | 20,410 | 221,900 | 4,471 19,776
Clams, Bard ..oreer|oieeenreessfennnens oo 0 3,022 | 262 2,844 200
Total.......... 1,187,520 | 83,304 | 1,324,141 [114,872 | 332,963 | 23,468 | 174,834 | 23,184

8hore flsheries:
Oysters, market ...|...oemeuer.]orennne N USSR I 354,585 | 48,181 | 863,766 | 49,601
Clams, soft ........ I OO SR B OSRURORRR 698,240 | 68,639 | 613,153 | 51,949
b (17N D! SN AUV SRR IR 1,052,825 106,820 | 966,919 | 101,450

Total vessel
and shore.... 1,187,326 | 83,304 | 1,324,141 (114,872 | 1,385,778 (130,278 | 1,141,753 | 124, 634

Cumberland. Hudson.

Specles. 1897, 1898. 1897. 1808,

Lbs. Value, Lbs. Value. Lbs. Value, Lbs. Value.

Vessel fisheries:

Crabs, hard ....o..iiiiiiinen]oenceoosadeciaccaceia]ooescnaan 26, 667 8800 |.ocvvereraclocaannnn

Qysters, marke! 3,710, 056 ,087°| '3, 978,345 (8678,261 | 386,000 | 28,750 420,000 | 832, 600

Oysters, seed 8,664,990 | 128,744 | 4,677,302 | 200,665 | 88,600 | 1,650 42,000 | 3,000

Clams, hard . 2,000 600 p 3 RO FOURREN SEUUURL RN ISt
Total...... 12,277,046 | 770,031 | 8,656,247 | 778,891 | 450,167 | 31,200 | 462,000 | 85,500

Shore fisheries:
Qysters, market ... 77,840 | 18,208 69, 437 8,166
Oysters,seed ...... 679,820 [ 18,397 |- 602,082 | 18,185

Total.......... 657,160 | 81,605 | 561,619 | 27,361

Total vessel
and shore...| 12,934,206 | 801,636 | 8,217,766 | 806,262 | 672,667 | 38,200 812,000 | 65,500

7,000
7,000
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Table showing the calch by dredges, tongs, rakes, etc., in New Jersey in 1897 and 1898—
ontinued.

Middlesex. Monmouth, -

Species. 1897. 1888. 1897. 1898.
Lbs. Value. Lbs. Value. Lbs. Value.. Lbs. Value.

Vessel fisheries:

Crubs,hard ....... 874,000 | 89,001
Oysters, market... 215,670 | 29,492
Oysters,seed ...... 2, 800 160
Clams, hara... ... 647,282 | 80,266
Scallops. .......... , 4 2, 800
Mussels........... 6, 260

Total.......... 7,600 460 18,680 | 1,760 |* 1,262,711 | 185,055 | 1,295,102 | 122,069

Shore flsheries;
Oysters, market. .. 151,480 | 21,758 326, 560 | 45,298 999,509 | 145,990 819,208 ( 117,572

Oysters, seed . 879,300 | 20,435 569,720 | 80,036 |...ccceeereefsonasnanc]oasransaana]iaiaaian
Clams, hard 12,016 | 1,640 12,200 | 1,650 | 1,486,344 | 203,469 | 1,421,186 | 202,082
LT T O O S 708,000 | 61,625 755,000 { 64,845

Total.......... 542,796 | 48,838 898,470 | 76,984 | 8,138,868 | 411,084 | 2,996,389 | 383,999

Total vessel
and shore...] 560,896 | 44,203 917,160 | 78,744 | 4,401,504 | 646,180 | 4,290,581 | 506, 068

Ocesan. Salem.
Specles, 1897. 1898, 1807, 1898.
Lbs. Value. Lbs. Value. Lbs. | Value. Lbs, |[Value.
Vessel fisheries:
Oysters,market ... coceniiafiiinieiiiliviresoosonafeaaanaas sofeesecacans 2,912 $600
Clams, hard ....... 22,440 | 82,346 24,040 | #2,470 ||l i IR
Total.......... 22,440 2,845 4,040 [ P v 1 O P 2,912 600
Shore fisheries: [
Crabs, hard ....... 129,101 38,288 34, 086
Oysters, market...| 1,612,079 | 214,822 [ 1,065,816
Oysters, seed ...... 286, 916 9, 768 256, 340
Clams, hard . . 86,096 | 884,272
Clams, soft ..... eee 42, 000 2,100 40, 000
Total.......... 2,878,499 | 816,040 | 2,229,994
Total vessel |
and shore...| 2,895,939 | 818,385 ; 2,254,084 © 288,627 l........oilieninnnn 2,912 500
i L
Union. Total for State.
Specles. 1897, 1898, 1897. 1898.
Lbs. |Value.| Lbs. Value. Lbs. Value. Lbs. Value.

Vessel flsheries:

Crabs, hard . ...... 196,334 | 84,870 | 874,000 [ 89,001
805, 029

Oysters, market . .. 4,971,268 . 5, 449, 815 753,166
Oysters, seed ...... 9,646,245 | 148,127 | 5,467,525 , 786
Clams, hard. .. . 701,758 | 96,028 | 741,206 | 90,003
Scalloi)s ........... 72,000 4,000 65, 800 8,100
Mussels...... T e P 5000 250

Total........ [ Y S PR PN 15,677,686 1,057,954 | 12,083,526 | 1,091,486

8hore fisherles:

Crabs, hard .......|... R o P 189,101 3,408 44, 066 670
Oysters, market ... 8,044,832 { 656,245
Oystershseed ...... 2,508,067 | 124,127
Clams, hard. . ... 8,758,777 | 434,26
Clams, soft ........ 795, 000 66,346
Mussels.......,.... 2, 860, 1,476

Total..........] 192,600 | 11,000 | 525,000 | 80,000 | 18,760,868 |1,245, 429 | 18,400,242 | 1,188,108

Total vossel
andshoro...| 192,500 | 11,000 | 526,000 | 30,000 | 29,437,953 (2,803, 883 | 25,493,768 | 2,274,694
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Table showing the catch by minor apparatus in New Jersey in 1897 and 1898.

Specles,

Atlantic.

Burlington.

Cape May.

1897.

1897.

1897.

1898.

.Lbs. | Val. Lbs.

Val. | Lbs. |Val

Val.} Lbs.

Crabs,hard....
Crabs,soft.....
King crabs....
Shrimp .......
Terrapin......
Turtles........

69,613 4,662 | 51,200

Species.

Cumberland.

Monmouth.

1897. 1898.

1897.

Lbs. (Val.] Lbs.

Vaul. | Lbs.

Crabs, soft.....
Kingcrabs....

148,000 | 870

18, 640

Species,

Warren.

1897.

1897. 1898,

Lbs. | Val,| Lbs.

- Shore fisheries:

Crabs, hard ...

Val.

69,248 |

SUMMARY.

Specles.

Lbs, Value.

Shore fisheries:

Crabs, s0ft........

King crabs

3
wo-§
=2

gg8g

@
g

8

g




FISHERIES OF THE MIDDLE ATLANTIO STATES. 253

THE MENHADEN INDUSTRY.

New Jersey maintains a small menhaden industry. In 1897 there
were 4 factories in operation, valued at $43,045. These were located
as follows: 1 at Leesburg, Cumberland County; 2 at Port Monmouth,
Monmouth County; and 1 at Tuckerton, Ocean County. In 1898 there
were 6 factories, valued at $57,995. Their location was the same as
in the previous year, the 2 additional factories being in Monmouth
County—1 at Keansburg and the other at Port Monmouth. The num-
ber of persons employed in 1897 was 53 in the factoriesand 128 on ves-
sels; and in 1898, 92 in the factories and 112 on vessels. The total
amount of the investment, including cash capital, was $115,088 and
$137,110 each year, respectively.

The number of menhaden caught by the vessels in this fishery in
1897 was 89,709,375, valued at $55,837; and in 1898, 29,573,550, valued
-at $48,093. A large portion of these, together with considerable
quantities of menhaden taken by pound nets in the shore fisheries, were
pressed at the factories, the remainder of the vessel catch being sold
chiefly for bait. :

The number of menhaden utilized by the factories in 1897 was
19,279,375, costing $21,567; and in 1898, 15,907,350, costing $16,395.
The products, consisting of oil and fertilizer, prepared in the former
year were valued at $31,816, and in the latter at $34,910.

The following table shows in detail the extent of the menhaden
industry of this State in 1897 and 1898: '

Table showing the extent of the menhaden industry of New Jersey in 1897 and 1898,

. 1897, 1898.
Items.

No Value No. Value
BB 701705 5 1 s 4 $43, 046 [ 867,995
Cashceapital .......oooiiiiiiniiiniiirnnnneeeene]ianennanaae 81,000 {.cccirinannns 42, 500
Wages paid factory employees......coeeeeneneeneslonieaiiaii. 722 Liiiiiiiiiaan 9,400
Persons in factories................... 3. 3 PN [ 25 TR
Persons on vessels .............. N 128 |oeeeennans 112 |oeeviinanens
Menhaden pressed. .....ocveeeennennn. 19,279,875 21,567 15, 907,350 16, 396
Menhaden caught by vessels 89,709, 376 65, 837 29, 678, 550 43,003
Tons of drf scrap dn‘cpared .......... T ereaaaen 566 12,661 745 18,173

Tons of acidulated and crude scrap prepared .... 505 5,840 193 2,
Gallons of o1l A6 ....ccvereerennrinearcnnnnenn 68, 610 18,815 70,165 14,709
Steam vessels fishing. ... eees 2 bt 2 9, 000
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THE WHOLBSALE FISHERY TRADE.

The wholesale trade in fishery products in New Jersey is of minor
consequence, the greater part of the products of all branches of the
fisheries being shipped to dealers in New York and Philadelphia. Of
the 14 firms handling oysters, clams, and fish at wholesale, 5 are located
at Newark, 1 at Elizabethport, 1 at Belford, and 7 at Seaside. The
following table exhibits the extent of this trade in 1897 and 1898:

Table showing the wholesale trade in fishery products of New Jersey in 1897 and 1898.

1897, 1898.
Items.

. No. . Value. No. Value.
utabllshments ................................... 834, 026
Cash capital .. 27,200
Wagespald ..... 87,744
Persons engagud ............

Lbs Value. Lbs Value

Produects sold:
Alewlves 18, 000 8520 13,000 8520
Blue-fish.. 180, 000 7,800 146,000 8,700
Bonito . 4,000 320 4,000 820
Butter-fl 12, 500 1,000 11, 600 920
Cisco 80, 000 1,200 81, 500 1,260
347,000 17,350 366, 000 17,760
........... 55, 000 3,800 55, 000 800
........... 8,200 96 3,600 105
...... 88, 500 8,466 48,000 4,320
eeeden 28,600 1,140 32,000 1,280
Haddock, fresh ....ccoiveininicrinninnaess 36, 000 1,080 44,000 1,320
Haddock,smoked.....ccccvveeeiennaaranen 18, 500 1,080 18,500 1,080
2 €1 < 7,600 800 9, 500 380
Halibut 170, 000 18,700 177, 000 19,470
Herring.. 165, 000 6, 200 165, 000 6, 200
Mackerel 9,000 900 9,500 960
Perch, w. yello 4,000 280 4,000 280
Pike and pickerel ...... 2,400 216 8,200 288
Pollock ....ocnenunnan... . 1,000 40 1,000 40
POIMPANO. - e eemesenermrnecraacmanmesasassannns 800 120 800 120
ReA BDAPPETY «.otvverneteniiotnacicnacesannen 7,000 700 7,000 700
BCUP ¢cevreerectencracsssssasascaccrocacensaccas 892, 500 19,625 425,000 21,260
5ef baBY. ...iiitriiraciiecaaasaeecaanaoacans 84, 000 2, 380 44, 000 3,050
=] 0Y: o 487, 500 89, 000 626, 000 42,000
£33 5313 | A P 170,000 10,200 | 160, 000 9, 600
8panish mackercl ......... 8, 500 1,275 | 9, 600 1,426
Squete 149, 600 5,980 166, 000 6,240
Striped uss 20, 000 2,400 28, 000 8,120
38, 600 280 4,000 820
166,667 4,000 266, 667 4,000
426,000 4,550 ! 426, 600 4,550
60, 800 4,864 | 47, 600 8, 800
8560, 000 113, 000 €469, 931 96,026
7185, 000 23,850 8221, 38,213
9115, 800 9,580 1 10156, 800 18,820
11900, 000 56,260 ; 12889, 000 , 000
b X027 4,197,667 363,041 4,840, 598 871,746
o )
1200,000 in number, 2200,000 {n number. 378,000 in number,
473,000 in number. 680,000 bushels. 967,183 bushels.

716,87 bushels. 827,650 bushels. 211,680 bushels,
1015,680 bushels. "90,000 bushels. 288,000 bushels,
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FISHERIES OF PENNSYLVANIA.

Pennsylvania is the only State in the Middle Atlantic region which
has no frontage on the ocean. By means of a small fleet of vessels,
however, there is carried on a line fishery for salt-water species in the
ocean, and also a large fishery for oysters in Delaware Bay. The
principal other coast fisheries of the State are those of the Delaware
and Susquebanna rivers. The statistics here presented relate to coast
fisheries and therefore do not cover that part of the State bordering
on Lake Erie, nor the Susquehanna River and tributaries above York
and Lancaster counties, though since the break in the dam at Columbia
shad have ascended the Susquehanna River as far as Duncannon and
the Juniata River as far as Newport.

The most important fisheries are those with seines and gill nets for
shad on the Delaware and Susquehanna rivers and the vessel fishery for
oysters in Delaware Bay. A considerable part of the oyster industry
of New Jersey and Delaware and some of the largest seine fisheries
in New Jersey are controlled in Pennsylvania.

The number of persons engaged in the coast fisheries of the State
was 1,898, of whom 318 were on vessels fishing and transporting, 1,143
in the shore fisheries, and 437 were shoresmen. The number of vessels
fishing and transporting fishery products was 40, having a value, with
their outfits, of $91,755; the number of the boats in the shore fisheries
was 504, valued at $21,485; the apparatus of capture used on vessels was
valued at $2,591, and on boats, $25,021; the value of the shore and acces-
sory property was $828,576, and the amount of cash capital utilized,
$632,100; a total investment, including the cash capital, of $1,601,528.

The products of the fisheries comprised 3,740,801 pounds of fish,
having a value of $125,341; 265,934 bushels of oysters, valued at
$148,974; and 1,924 pounds of terrapins, turtles, and frogs, worth
$192; the total value of products being $269,507.

The three tables which follow show in detail the extent of the coast
fisheries of Pennsylvania in 1897:

Table of persons employed.

How engaged. No.

8: vesse%s {ishing i
vessels transporting........
On boats in shore ﬂsherics
Shoresmen
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Table of apparatus and capital.

Items. No. | Value. Items. No. | Vealue.

gearatus—ehoro fisheries:
ines(total length 28, 61 &
Gill nem(totallengthet’; yar B} 177 9,711

Fykenets...ocvuervnnieneienennn 1
nes .......
Eel pots.....
Lg nets..........
Other t(iippamtus
Shore an: accessory property......
Cash capital ....coveeieanai..
Total ............................... 1,601, 628
Table of products.
species. Lbs. Value, Species. Lbs, Value.

Alewives, fresh ... 143, 503 8991
Alewives, salted .. ... 278,832 260
Black bass........ e 4,103 1,244
Blue-ﬂsh .................... 12, 800 26
Carp . 114,950 66
Cat-ﬁah . 120,096 148, 974
Eels . 51,794 98
Flounde! 81,646 78
Salmon . 41 16
Scu 29, 160
Sea 900, 000 269, 507
Shad 2,007,826

* Represents 265,934 bushels,
THE FISHERIES BY COUNTIES.

There are eight counties in the eastern part of Pennsylvania which
maintain fisberies: Lancaster and York counties on the Susquebanna
River, and Pike, Monroe, Northampton, Bucks, Philadelphia, and
Delaware counties on the Delaware River. In the counties on the
Susquebanna River 346 persons were employed; the investment was
$8,610, and the products, principally shad, were valued at §15,872;
while in the counties bordering on the Delaware River 1,552 persons
were employed, $1,592,918 invested, and the products were valued at
$253,635. The species in the counties on the Delaware River having
the greatest value were sea bass, shad, and oysters.

The fisheries of Philadelphia County are the most extensive. They
gave employment to 952 persons, a larger number than were employed
in all the other counties combined. The amount of capital invested
was $1,499,948, and the products aggregated 3,448,772 pounds, valued
at $200,776. The whole of the vessel fisheries of this section of the
State and a considerable part of the shore fisheries are centered in
this county. The large investment, as compared with other coun-
ties, is due chiefly to the extensive wholesale trade of the city of
Philadelphia.

The fisheries of Bucks County are next in importance. The num-
ber of persons employed was 378, the investment was $65,655, and the
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products amounted to 1,313,388 pounds, valued at $37,349. The

species taken in greatest quantity and value were shad and alewives.
The relative importance of the fisheries of each county in 1897 is

exhibited in the three following tables:

Table showing, by counties, the number of persons employed in the fisheries of Pennsylvania

in 1897.
i On ves- | In shore
In vessel Shores-
Countles. selstrans-| or boat Total.
fisherles. |/ orting. | fisherles, | ™MD

Table showing, by counties, the vessels, boals, apparatus, and shore property employed in the
fisheries of Pennsylvania in 1897.

Items.

Bucks. Delaware. | Lancaster. Monroe. aﬁ%‘gﬁ.
iNo. Value.iNo. Value. | No. | Value. | No. | Value. | No. [ Value.

82,080 4

870
170

Bnets - 204
er zg)pnmtus ............................................... -0 2N PR DR N AP
Shore and ACCEeBSOTy Property..... ..... 51,601 |..... 8,400 i..... 1,615 |..... 500 |..... 360
Cash capital c.ovveevrniirnienniiifonaefornannni]onnns 151, 0 I PR R PR PR R
Totaleeveveaiearanianennennai]ennes 66,065 |..... 24,769 |..... 5,868 |..... 740 f..... 671
Philadelphia. Pike. York Total.
Items.
No. | Value. | No. | Value. | No. | Value. | No. Value.
Vessels Ihing ....ooveeenvonnnnn..
TOUNBEE . veervevenenannenas ...
Outfit

Shoro an
Cash capita.

Eer ul.;fpamtus .........
nccessory property.
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Table showing, by counties und speries, the yield of the fisheries of Pennsylvania in 1897.

Bucks. Delaware. Lancaster. Monroe.

Northampton.

Species.

Lbs. Value.| Lbs. | Value.| Lbs. |Value,! Lbs. | Value.| Lbs,

Value.

Alewlves, fresh...
Alewlves, salted ..
Black bass. .......

Suckers...........

Wall-eyed pike ...
Terraping.........
Turtles............

Total........ 1,313,388 | 37,349 [524,031 | 12,413 (199,730 | 11,368 | 17,400 | 1,

Philadelphia. Pike. York.
Species,

Lbs. Value. Lbas. Value.| Lbs. Value.

Alewives, fresh ....... 22,338
Alewives,salted ......l............

Striped bass...........

Bturgeon ... ..cieeiiecfiaeeainnaan.

Suckerg............... 1,300
800

Total............ 3,443,772

THE CATCH OF SHAD.

The following supplementary table shows in number, instead of
pounds, the catch of shad, and the value, in each county of Pennsyl-

vania on the Delaware and Susquehanna rivers in 1897:

Counties. No. Value.

BUCKA. e ettt it ie et ee i aeeeee e e e, A £31,733
Dclaware ... 111,423 9, 063
Lancaster...................ooiiiieii. 37, 8,17%
Monroe .................iiiiiiieiaa... 4, 1,150
Northampton 1,910 '529
Philadelphia..................... ..., 106, 360 8,741
Pik 6,240 1,418
12,792 2,775

TOAL e e e *501,832 |- 63,587

* 2,007,826 pounds.
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THE FISHERIES, BY APPARATUS.

In the vessel fisheries lines and oyster dredges are the only apparatus
of capture. The principal species in the line fishery are sea bass and .
flounders. This fishery is prosecuted in the ocean during the summer
months by vessels which are engaged in the oyster fishery or the
coasting trade the.rest of the year. The line ‘catch amounted to
973,495 pounds, valued at $37,832. The oyster fishery is carried on
entirely in the waters of New Jersey and Delaware, principally the
latter, where most of the planted beds owned directly by Pennsylvanians
are located. The catch of oysters amounted to 1,861,538 pounds, or
265,934 bushels, valued at $143,974. The total catch in the vessel
fisheries was 2,835,033 pounds, valued at $181,806.

In the shore fisheries seines are the most important apparatus
employed. The quantity of products taken by them was. 1,479,834
pounds, valued at $50,177, the principal species being shad and ale-
wives. This is the oldest method of fishing on the Delaware River,
and some of these seine fisheries have been in operation since before
the beginning of the present century. The yield of gill nets was
1,065,581 pounds, valued at $23,522, more shad being taken in them
than in any other form of apparatus. Fyke nets and dip nets produced
respectively 86,117 pounds, valued at $5,429, and 82,713 pounds, valued
at $4,247. Lines, pots, and minor apparatus secured 2,769,230 pounds,
valued at $87,701.

The two tables which follow show the quantity and value of products
in the vessel and shore fisheries by each form of apparatus:

Table showing the yeld of the vessel fisheries of Pennsylvania in 1897.

Philadelphia County.
Apparatusg and species. ™ Vatne
8, .
12, 800 83821
31,646 792
29, 150 719
, 000 36, 000
Dredg'ggml ....................................................................... 978,495 37,832
OFBIRTB. ... iiiin it iieieeneeneneeaeeetersaanisnrenenrnnssanannasnanaanannenns 1,861,688 | 148,974
Grand tOtAl ... .ciiieeaeieeaneranarraeaeaaaeeatrernraeaenaaanraneaaeanann 2,835,033 | 181,806
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Table showing, by counties and apparatus ¢f capture, the yield of the shore fisheries of
Pennsylvania in 1897.

Bucks. Delaware. ! Lancaster. Philadelphia.
Species. >

Lbs. Value.| Lbas. Value. I Lbs, Value. Lbs. Value,

Seines:
Alewives,fresh ...
Alewives, salted

Total..........o..e.. | 1,120,682 | 31,455 19,175 | 1,136 [ 100,032 { 5,466 | 150,627 6,829
. Gill nets;
Alewlves..c.ooviiiiiiiiiiiieieaiiaialn 29, 000
Salmon .. 36
Shad...
Striped bass
Sturgeon...
Total................ 189,135 | 65,626 | 488,556 | 10,1568 [..ceeveoii]einannns 387, 890 7,738
Fyke nets:
CAt-ABh ..venteenieieaans|eeeeeeie]eeeneene 8,800 592 | 10,000 700 | 54,737 ) 2,932
Eel8.ennneeaeaanaanaaa]eaaneeaneeedaeaanns 300 70 FRR P 10,630 | 1,015
b {171 DU PR PO, 9,100 616 10, 000 700 65, 367 3,947
Dip nets: i
ATD «veenes
Cat-fis

Shad...
Terrapins . . . . .. -
)35 (o1 1P PRSI O P 42 T evencnenns | PP
Total........counee. VPN NN OT A 67,87 | 3,445 | 2,010 161
Lines: i
Black bass . 3,265 , 330 |.
Cat-fish .. 2, 160
elg...... 1,211 110
Striped bass 00 20
Sun-fish...... 5
Wall-eyed pike. 64
Terrapins.... 60
rtles...oviiiiiiinnes 12
Total....oovveennnnn. (5> S P N
Pots: !
Eels.cioaiinnn. D A DR 5,800 | 406 Voo, 2,945 295
Other apparatus:
Cab-ﬁs%p ........ [OPTU R OUT FUDPUUUIE SRR R 2,500 180
10, 600 800 |.
900 27
Total............ O e P 18,900 | 1,007 |..........l..o...l.
Grand total .........| 1,313,388 | 87,349 | 524,031 | 12,413 | 199,730 | 11,368 | 608,730 | 18,970
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Table showmg, by countics and apparalus of capture, the yield of the shore fisheries of

Pennsylvania in 1897—Continued.

. | Monroc. Northampton. Pike. York.
Species, e
pec Lbs. Value.| Lbas. Value. Lbs. Value.} Lbs. Value.
be(i:nes 850 ”
138 o () S O T P P 2
Shad.....c.cccevinennn.. 17,400 | 81,150 7,640 8629 24,960 | 81,418 38,368 2,143
L1010 = 7 O e P 200 10
Total......ccceeenen. 17,400 | 1,150 7,640 : 529 24,960 | 1,418 39,418 2,195
Fyke nets: .
Cat-fish 800 96
700 66
150 4
N e17: ) PR, SRR PO PSRN AP PRI PR 1,650 166
Dip nets ;
[317: Vs SRR PR PR FN N e PP P 12, 800 632
0 (- £ e i 36 9
A 17: ) DO PR PPN R R F R R 12,886 0641
Lines:
Black bass......ccccaiaifennnn TS ) PN 738 75
622 - 48
2,778 300
4,188 423
(02X 1T Y SUN FUUUUSUUIN FPURR IR U USSR RN 3, 000 220
11, 000 820
, 300 39
Total. v eeeeeeeeee o b | 163001 1,07
Grand total ......... 17,400 | 1,160 7,640 529 24,960 | 1,418 | 78,842 4, 504
SUMMARY.
Specles. Pounds, | Value. | Speciles. Pounds. | Value,
Seines:
Alewives, fresh........... 110,837 $900 1,210 $121
Alewives, salted . . 278, 832 1,586 800 40
Carp.....oeevannn.. 118, 740 6,574 80, 400 4,032
Catfish...... , 000 1,921 38
ely ..., 3,900 262 8| . 16
Salmon .. 314 63
ad......... 908, 180 87,166 82,718 4,247
it 1
Tgeon ......
Buckers. ... .. 22,000 | 1,174 4,108 e
Sun.fish 800 16 4,459 8
n-flgh ......... 6,019 595
Wall-eyed pike........... 100 12 Btrlpéa bass . v " 200 20
sunflsh ..........c..o... 210 10
Total ceevvrnnnnnnn.... 1,479,834 50,177 Wall-eyed plicc 128 B4
Gl netg: Terrapins.... 600 60
Alewives ... 2,068 gg7 || Turtles...... 1,02 hi
mon . ... 18
Shad.... 000" 1,018, 19 22,389 Total ..eennrnnnnnnnn. 17,040 1,539
Strlped bass ... 5,110
Sturgeon ......... 8, 860 8,746 701
Total................. 1, 065, 681
b, 400
Fyke nets: 21500 1,620
E:;ﬂsh ................... 7;, 27 2,200 66
...................... 1 0
8uckers... . Il ’150 29,200 2,086
Total.... ......... . 86,117 5,429 Grand total.......... 2,769,230 87,701
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THE WHOLESALE FISHERY TRADE OF PHILADELPHIA AND CHESTER.

The wholesale fish and oyster dealers of Philadelphia handle a great
part of the fishery products taken on the Delaware River and Bay, and
also considerable quantities from other sections of the country. Since
1897, the year covered by the present investigation, a large wholesale
_ fresh-fish market has been built, taking the place of the former small

market. The trade in oysters and fresh, salted, and smoked fish is
extensive. Among the fresh-water species there is a large quantity
of carp. There were 76 firms in the wholesale trade of Philadelphia,

in which 896 persons were employed, and the investment, including
cash capital, but exclusive of wages, amounted to $1,391,601. The
products were valued at $3,937,686.

At Chester there were six wholesale firms, having 24 persons
engaged, and an investment of $11,050. The products, consisting
largely of shad, were valued at $60,046.

The extent of the wholesale fishery trade of Philadelphia and Chester
in 1897 is presented in the following table:

Table showing the extent of the wholesale trade in fishery products of Philadelphia and
Chester, Pa., in 1897.

Philadelpbia. Chester. Tou'u..
Iterus.
| No. Value, No. Value. . No. Value,
Esmbllshmen&s 8762, 701 6 $7, 860 82 | $770,651
Cash capital .. 628,900 [...ocennnnns - L\ I D 632,100
Wages paid ..... 137, patts I (R 1,478 |ceeemeannn.. 138,778
Persons engaged........coovvenee] 396 |eeiinnn.n. b2 I 420 |..co......
Products handled.

Qysters opened gallons.. 60, 001 61,500 {.oveeeineree]iniicennnn 60, 001 51,500
Qysters in shell . ..bushels.. 938,111 | 1,084,172 12,450 18, 390 950,561 | 1,102, 562
Clams............ number.. 36,232,000 90, 560 , 000 91, 140
LObSterS .covcureenennnan pounds 130, 000 , 000 19,950
Crabs ..ccovenevennnnnnns number 701, 090 , 090 7,517
Crabmeat .............. gallons 5,000 . , 000 , 000
Salmon, canned .......... cases. 22,000 . , 000 99, 000
Terrapin.. 6,260 - . 6,260 18, 244
Fish, resh. . _.pounds. .| 35,095,901 | 1, 418 248 1,693, 993 41,046 | 86,789,894 | 1,459,204

Fish, dried, salted, and smoked
UNGBe«ssaenvnnconnenneannsans 18,901,820 | 1,148, 475 ...................... ! 18,901,820 | 1,148,475
Cnviar .................. pounde..f........... ol 180 50 | 50
Value of products. ..o...cojuoeeennenenn. 8,937, 686 ' ............ 60,046 |..o......... 3,997,782
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FISHERIES OF DELAWARE.

The fisheries of this State are prosecuted in the Delaware River and
Bay and the Atlantic Ocean, and to a small extent in the Nanticoke
River, a tributary of Chesapeake Bay.

The number of persons engaged in the fisheries in 1897 was 2,392,
of whom 120 were on fishing and transporting vessels; 1,888 on boats
in the shore fisheries, and 884 in fishery industries on shore.

The number of vessels fishing and transporting was 42, valued with
their outfits at $37,854, The number of boats in the shore fisheries
was 953, valued at $39,349.

The value of apparatus connected with the vessel fisheries, consist-
ing almost entirely of oyster dredges, was $2,886, while jn the shore
fisheries numerous forms of apparatus were employed having an aggre-
gate value of $43,156. The more important of these were gill nets,
valued at $31,037; seines, $8,676; fyke nets, $1,125; and pound nets,
$625. The value of shore property and cash capital amounted to
$284,574, the total investment being $407,819.

The products of the fisheries aggregated 8,647,897 pounds, worth
$252,123. The most important species in value were shad, worth
$47,962; squeteague, $25,149; perch, $19,128; striped bass, $12,033;
and alewives, $11,910. The yield of the oyster fishery was valued at
$63,897, and of the sturgeon fishery $34,750. Of the latter amount,
$25,736 represents the value of the caviar. '

The three tables which follow show by counties the number and
value of vessels, boats, and fishing apparatus, the number of persons
employed; the value of the shore and accessory property, the amount
of cash capital, and the quantity and value of the products of the
fisheries of Delaware in the year 1897: ’

Table showing, by counties, the vessels, boats, apparatus, and shore property employed in
the fisheries of Delaware in 1897,

< Kent. Newcastle, - Sussex. Total,
Items, DR T T R A
No. !Vu]ue. No. Ianuc. No. | Value. | No. | Value.
Vessels fishing 24 (820,626 |.eeeufeaeaneariannnninenannnn 24 | 20,625
Tonnage RN I3 S R O SN AU AU, 211 feen.....
OULAL ..oty iieicieeiineanaranneafeannss 8,900 {.oeevufereinene]oareeafocenaaree]eannnn X
Vessels transporting 31 1,650 584,80 10! 85,800 | 18) 11,750
onnage 65 |.eeeus.n 110 |........ 178 |eeeeeens 848 |..o.....
B utit ...l IO O 50 |...... 265 |...... 1,264 |...... 1,679
OBEB ..ottt iiieeeneanaraaennnnas 820 | 11,146 | 272 ) 23,209 | 861 { 4,986 ( 953 | 89,84y
Apparatus—vessel fisherfes:
redges eeel T2 2,880 oo feieiiiieiii e iin, 72 2,880
Lines .. C 0 00 0TI (¢ 30 PR PR R DI ORI
Apparatus—shore fisherics:
OUNA NOLY .. oiiineeeenenannnasanracasnnnlienneeloosinnes 4 160 4 476 ] 625
geines (total length 22,101 yards) ... 41 | 2,880 28 1,878 112| 4,98 | 176 | &,670
i1l nets (total length 246,845 yards) 226 | 6,691 | 242 ]20,742 | 616 | 8,604 | 983 ! 81,087
ke nets 305 | 170 261 | 226 669 1,
inor nets 180 1 20 98 121 | 163
I Nes .. ..uao..... 17 |.o..en 41 ...... 87 ... 95
el pots and spears 18| 60 45 | 55 196 | 6 250
saadl Lol = RSN SRRRN FEUUUE SRR ISR ISP 100 100 | 100 100
Qomgs......... 682 loceeeferennnen 22 163 | 117 846
Sho[r};e;na paratus 7.0 a7 |... . 67 {.ne.e. Lo 8]
ACCESS0r, roperty.......o.oiniieo...) 9,836 )......0 19,604 }......1166,84D 1...... 4
Cash capltal..cooor, ProPor b0 [z et [ R e 8

Total.oooii i 61,821 |...... 74,814 |...... 271,684 |...... 407, 819
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Table showing, by counties, the number of persons employed in the fisheries of Delaware in
1897.

Items. ’ Kent.

On vessels fishing. ......oocieiiiiiniiienerecciiiiianennnaenca,
On vessels transporting . .

On boats, in' shore fisheries
ShOresmen........c...n....

Netvl\;ca& Sussex. | Total.
.................... 87
10 23
496 816 1, 88%
46 31| 888

562 1,170 2,892

Table showing, by counties and spem’es,- the yield of the fisheries of Delaware in 1897.

Sussex. Total.

Kent. Newecastle.
Species.

Lbs. Value. Lbs. Value. Value. Lbs. Value,
Alewives, fresh 89,668 |1,922,607 | $11,865
Alewives, selted O P 2, 000 45
CATP covvevrnnnnnnnenenanene| 28,300 1,442( 83,000 | 3,750 |eeeeenviec|eveannn. 111, 300 5,192
Cat-fish 786 68, 200 3,847
Croakers 1,084 | 297,600 2,554
el ....... 4,442 | 128,810 6,352
Flounders.. 85 2, 85
Mullet, fresh . 804 34,700 804
Mul]et salted . 40 3,000 40
Perch........ 899,300 | 19,128
Pike ... 41,250 2,027
Sea bass. . 1, 900 95
Shad....... 1,620,804 | 47,962
Squet. e 1,440,880 | 25,149
8triped 128,770 | 12,033
Sturgeon 280, 350 9,014
Suckers * 85,200 1,543
Tautog 4,800 240
Crabs, 50! 1155, 000 5,133
Crabs, bard 213, 800 256
King-crabs. 3675, 000 2,025
Shrimp. 820 160
Lobsters ..... 5, 095 459
Oysters, market o . 4644,560 | 45,974
Oysters,seed .........vuc.... $601,830 | 17,923
Clams...oooeeiiiivnannaaii, 1,880 66,800 1,530
TUurtle..ooeeeieienennacaacan. 1,378 44,570 2,396
Terrapin...coccoeaeeanen... y 1,692 8,322 2, 656
L6235 1§ 21,870 | 8,100 46,103 17 075 561 69,479 | 25,786
Totaleeeoecrniennnnannn 3,076,087 | 96,982 1,772,115 | 64,297 13,799,695 | 90,844 (8,647,897 ! 262,123

8337,600 in number.

1465,000 in number.
492,080 bushels.

241,400 in number.

THE SHAD FISHERY.

571,600 bushels.

bushels,

The shad fishery of Delaware is prosecuted chiefly in the Delaware
and Nanticoke rivers. In the former the yield was 1,368,364 pounds,
valued at 840,717, and in the latter 252,000 pounds, valued at $7,245.

The following table shows the quantity of shad taken in each county
of the State, in number instead of pounds, for the year 1897:

Countfes,

No. ' Value,

65, 955 87,932
259 791 26, 926
106, 8561 18,104

1432, 097 ‘ 47,962

11,620,364 pounds.
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FISHERIES BY APPARATUS.

The vessel fisheries of this State are confined to Kent County, the
catch consisting almost entirely of oysters, of which 889,990 pounds
(48,570 bushels), valued at $24,707, were secured. Some squeteague
were taken on lines by vessels which carry out pleasure parties during
the summer season. At Lewes, in Sussex County, a few steamers land
part of their fish at the menhaden factories, but as these steamers
belong in other States their catch has not been credited to Delaware.

In the shore fisheries, so far as the quantity of fish secured is con-
cerned, seines rank first, they having taken 3,677,291 pounds, valued
at $64,498, but in value of catch gill nets are first, having taken 2,577,114
pounds, valued at $98,598. The principal species taken in seines are
alewives, squeteague, and shad, while in gill nets the principal species
are shad, sturgeon, and squeteague. The yield by oyster tongs is next
in importance, its value being $39,190. Fyke nets caught 157,810
pounds, valued at $6,469, and pound nets 93,770 pounds, valued at
$2,197. Lines, pots, spears, miscellaneous nets, and other minor forms
of apparatus were also used. A small lobster fishery, with pots, is
carried on at Lewes. This is the southernmost point on the Atlantic
seaboard where the lobster fishery is prosecuted.

The two tables which follow show the products of the vessel and
shore fisheries, by each form of apparatus, for the year 1897:

Table showing the yield of the vessel fisheries of Delaware in 1897.

Kent County.
Apparatus and species,
ppa Lbs. Value.
Lines:
LD T T 2 T S 9,400 8188
Dredges:
[0 3 £105,:8 1173 -1 N 167,160 18,5684
OYBLETE, BEEA & ottt rieeeitieeanaeaaeerenaeraennnenaaaseannneaaesnasaaeansann 172, 830 6,173
Total.........ooo..ot e e eteeteianacitea sttt ataeeetbaera e eneaneeaaaes 339, 990 24,707
L6 (38 4T B 777 1 S I 349,390 24, 895

Table showing, by counties and apparatus of caplure, the yield of the shore fisheries of
elaware in 1897.

Kent. Newecastle, Sussex. Total.
Apparatus and species.
: Lbs. | Value. Lba, Value. Lbas. Value. Lbs. Value.
—_
Gl nets;
Alewives, , . 8,600 $60 52, 800 $440 16, 600 £90 71,800 [ §590
Carp.._.. J UUUULR I 20, 000 000 |oveeecreeannnnn.n 20, 000 600
Cat-figh . ) P 600 82 600 32
Croukers............... 88, 000 440 J.iieviviiiifoninnnns 88, 000 190 126, 000 630
Muller .. .0 10 T 1, 200 24 1, 200 24
Perch , 48,000 | 2,642 40,400 | 8,282 78,700 | 8,638 | 167,100 | 9,407
Pike ., 8, 500 (71 PSS P 6, 700 896 15,200 , 028
Sbad ..., 219,644 | 6,672 ] 970,176 | 26,804 | 107,476 | 6,027 | 1,887,296 | 89,6503
Bquete guo .. <.l 197,200 | 8,684 |..eueunernieeencnns 164,700 | 8,354 | 861,900 { \
Striped bass........ 0. 26,210 | 1,840 6,100 814 15,000 { 1,120 47,310 + 8,874
Sturgeon. ...i 85860 2,906| 187,380 | 5,638 7,010 468 [ 280,250 | 9,011
Suckers.... 23,600 | 1,048 [iieeieerace]evrennns 5,800 [ . 248 28, 900 1,201
Caviar ..... .| 21,870 | 8,100 46,108 | 17,076 1,485 660 69,458 | 25,726
Total............... 722,484 | 27,808 | 1,822,959 | 54,608 | 531,671 ) 16,127 | 2,577,114 | 98,598
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Table showing the yield of the shore fisheries of Delaware in 1897—Continued.

Kent. Newecastle. Sussex. Total.
Apparatus and species.
Lbs. Value.| Lbs. | Value. Lbs. Value. Lbs. Value.
Pound nets:
AleWiveS. . uveiianianialisrecronaiecenns [ PO EPDR e 22,000 | , 8226 22,000
65 1,900 125
25, 000 125
. 100 8
15,950 815
4,040 182
400 23, 600 644
600 1,060 106
120 120 67
020 93,770 2,197
Selnes:
Alewives, fresh ..... 31,800 8490 297,200 ( 1,207 | 1,469,707 | 9,173 | 1,788,707 | 10,870
Alewlves, salted ....ooiiveieiienaitoninnnn. 2, 000 L1 3 P PO 2,000 45
Carp ... 63,000 | 8,150 |..eeeiiiinifennnn... 84,000 4,200
Cat-fls! 840 18,760 689 80, 680 1,365
Croakers. 16,'8% 649 143, 600 1,679
Eels...... b4, 2,270 64, 000 2,270
Flounders 2, 000 85 2,000 85
Mullet, fresh 83, 600 780 83, 500 780
Mullet,salted 8,000 40 8, 000 40
166,350 | 6,704 189, 950 7,960
17,850 650 17, 960 650
193,700 | 6,760 220, 628 7,926
612,880 § 11,821 | 1,009,380 | 16,651
49,400 [ 5,342 80, 400 8,053
100 3 100 © 3
8,489 1 1,072 6,615 1,794
6, 000 120 10 800 216
21 11 21 11
2,620,847 | 46,060 | 3,677,241 | 64,498
Fyke nets:
Alewives. . iiiviieiiiiifirirarccesfooscrariforenennacarfooenanes 40,000 180 40, 000 180
34, 200 2,275
18,410 988
900 842
154
252
1,778
6,469
892
50
104
851
160
5,183
160
6,350
, 000 120
, 000 800
, 900 5
, 600 878
, 800 240
, 000 40
;300 | 1,673
Pots and spears
el8. . iieii i, 66, 300 8,086
Lobsters .. 6,085 459
Total.. 61, 395 3,545
Tongs:
Oysters, market ........ 244,440 477,400 | 27,440
Oysters, seed ... 329, 000 829,000 | 11,750
Total............... 573,440 806,400 | 39,190
. 640 150 |eeveennnce]oonnnnne 6,160 G, 800 1,530
-| 675,000 | 2,025 [ceeeeneseecfocroacacticransasana]s 676,000 2,025
. 400 16 5,400 293 3,170 8,970 468
. 45 16 1,000 60 1,587 . 696
Total.....coneeei. 876, 2,206 6,400 353 9,872 | 2,149 692, 867 4,708
Grand total........ 57755, 607 72,087 | 1,772,116 | 64,297 | 3,799,695 | 90,844 | 8,208,507 | 227,228
|
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THE MENHADEN INDUSTRY.

The menhaden factories in Delaware are located at Lewes, in Sussex
County. After the season of 1897 had closed they were purchased by
the American Fisheries Company. In 1897 there were three factories
in operation, valued at $150,000, in which 105 persons were engaged.
The amount of cash capital employed was $50,000. The vessels supply-
ing the factories with fish were owned in other States, and have
therefore not been included in the following table showing the extent
of the industry in Delaware:

Items. . } No. Value.
B X101 7] 4 1 TR 8| $150,000
Cash Capltal. ... ... ittt iaai it eieecceaitieeeeeeanaerenea]iiieneneas 50, 000
Persons in factorles...... . 106 |veniannns
Menhaden utilized .............. ..| 100,000,000 125,000
Tons of dry and acidulated scrap... . eee feiereiae. 7,700 92, 850
Gallons of oil made . . . ceee 8186, 800 69, 300

THE KING-CRAB INDUSTRY.

The preparation of fertilizer from king-crabs in Delaware is carried
on in Kent County. The property used in the business is valued at
$3,000, and six persons only are employed. Six hundred and seventy-
five thousand king crabs, costing $4,050, were utilized to make 225
tons of fertilizer, worth $6,975.

THE WHOLESALE FISHERY TRADE.

The wholesale trade in fishery products in Delaware is centered
chiefly at Wilmington and Seaford. At the former place the trade is
principally in fresh fish, shad being the most important species, and
at the latter oysters are the most important product. There are a
number of shucking houses at Seaford where the greater part of the
oysters are opened before shipment to market. At various other
localities in the State shad, sturgeon, and other species are handled in
small quantities. The following table shows the extent of the wholesale
trade at Wilmington and Seaford in 1897:

Wilmington. Beaford. Total,
Items.

No. Value. No. Value. No. Value.
(I}%ubllshmems ........................ 6| 816,800 6| $11,000 12 826, 300
l;mah capital .........oooiiicieiiiiiiniil 4,200 {.......... 82,500 [...cuunss.d . 86, 700
CTEONS engaged...ooeerrieirnennnnanes 18 |oo.eeeall. 228 |.eeiennnnn M4 ...,

Products handled. ’

Oysters opened llons.. 145, 556
Orslers in shell g:shels.. 10,'296
Clams.., . o 1,283
Crabs harq | [ 100000 1,650
Fish, tresh,.. pounds. . 89,038
Value of products....o.ooeeeeeefenennnn... 46,047 |...ovuennn 161,876 {............ 197,828
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FISHERIES OF MARYLAND.

“The fisheries of Maryland are prosecuted chiefly on the Chesapeake
Bay and its tributaries. This bay, the greater part of which is within
the jurisdiction of Maryland, is the largest on the coast of the United
States, and may properly be regarded as the world’s greatest natural
oyster-producing area. In addition to the great output of oysters, for
which it has long been remarkable, it also ploduceb large quantities
of fish of various species, crabs, shrlmp, clams ( Venus mercenaria), ter-
rapin, and turtles.

The rivers flowing into the Chesapeake, some of which are of con-
siderable importance to navigation, also contribute very largely to the
fishery resources of the State. The more important of these are the
Potomac, which forms the boundary between Maryland and Virginia
on the west and south, the Patuxent, Susquehanna, Chester, Choptank,
Nanticoke, Wicomico, and Pocomoke. All of these rivers have fish-
eries of greater or less impartance, the larger ones being especially
noted for their abundant yield of shad.

The principal localities or fishing centers of the State are Baltimore,
Annapolis, and Havre de Grace, on the western shore, and St. Michaels,
Oxford, Cambridge, and Crisfield, on the eastern shore. The fishing
operations are, however, not confined to these localities, but are prose-
cuted more or less extensively at almost every village or settlement
along the shores.

" Considering that only one county of Maryland reaches the seacoast,
and that all the others are located on the Chesapeake Bay and its trib-
utaries, the fisheries of the State are very extensive. They surpass,
in value of products, those of any other State in the Middle Atlantic
region.

The number of persons employed on vessels fishing and transporting
fishery products in 1897 was 8,087; on boats used in various branches
of shore fisheries, 18,540; in oyster canneries, shucking and packing
houses, 16,185; a total of 42,812.

The fishing fleet comprised 1,419 vessels, engaged in fishing and
transporting, having a net register of 23,670 tons and valued at
$1,078,560. Their outfits, consisting chiefly of provisions, were
valued at $265,982. In the shore fisheries there were 10,077 boats
used, havmg a value of $562,455.

The various forms of apparatus of capture used on vessels were
oyster and crab dredges, oyster tongs, seines, lines, and eel pots, the
value of which was $67,537. The apparatus used in the shore or boat
fisheries consisted principally of seines, gill nets, pound nets, trap
nets, weirs, fyke nets, trammel nets, lines, eel pots, spears, oyster and
crab dredges, and oyster tongs, valued at $328,122; the total value
of upparatus being $395,659. ‘
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The value of oyster canneries, oyster and crab houses, wholesale fish
establishments, and all other shore property connected with the fish-
eries was $1,878,669, the amount of cash or working capital required
in conducting the various branches of trade in fishery products was
$1,640,285, and the total investment in the fisheries and related indus-
tries, including vessels, outfits, boats, apparatus of capture, shore and
accessory property, and cash capital, amounted to $5,821,610.

The products taken by all kinds of apparatus consisted of 28,213,744
poundsof fish, fresh and salted, valued at $500,745; soft crabs 12,347,637
in number, valued at $177,687; hard crabs 15,999,948 in number, valued
‘at $39,949; shrimp, 1,020 pounds, valued at $510; crawfish, 2,908 pounds,
valued at $262; oysters, 7,254,934 bushels, valued at $2,885,202; clams,
15,286 bushels, valued at $8,842; turtles, 5,465 pounds, valued at $289,
and terrapin, prmmpally dlamond back, 7,266 pounds, valued at $3, 296;
the total value, including 1,594 pounds of caviar, valued at $644, being
$3,617,306.

Oysters were taken in greater abundance than any other species, the
catch comprising nearly 80 per cent of the value of the entire product.
The crab catch is next in importance, aggregating in number of soft
and hard crabs 28,347,585, and in value $217,586. The shad is also an
important species; the quantlty taken and sold fresh was 5,779,563
pounds, valued at $158,865, besides which 20,000 pounds, valued at $500
were sold in a salted condition. Alewives are also very abundant, the
quantity sold fresh being 11,727,199 pounds, valued at $72,657, and
salted 5,408,900 pounds, valued at $50,676. Various other species, as
blue-fish, butter-fish, carp, cat-fish, croakers, eels, menhaden, white
and yellow perch, pike, squeteague, striped bass, sturgeon, and suckers,
are also taken in considerable quantities. The diamond-back terrapin,
which has heretofore been a prominent species in this section, has
largely decreased in abundance. The catch of menhaden is also not
80 large as it has been in previous years, chiefly from the fact that
while a number of vessels belonging to Maryland were engaged in
this fishery they were chartered in Virginia and their catch has been
properly credited to that State. '

The three following tables exhibit the number of persons, the num-
ber and value of vessels, boats, and apparatus of capture, the value of

. the shore and accessory property, the amount of cash capital employed,
and the quantity and value of the products of the fisheries of Maryland

in 1897:
Persons employed.

How engaged. No.
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Table of apparatus and capital.
Items. No. Value. Items. No. “Value,
Veesels fishing.................. 1,087 | €660,276 || Apparatus—shore fisheries—
Tonnage......... 118,162 |o........ continued.
Outfit...oaveniiiniiiiianiadeneannns 218, 44 Pound nets 839 880,340
Vessels tmnsporting .. 832 | 428,285 . 776
Tonnage......... ..| 10,608 |.......... 23,108
Qutfit. . [ PUUR 47,938
Boats... 10,077 | 562,465 2,320
Apparatu 1,915
Oyster dredges or acrapes. . 3,877 65, 306 2,233
Crab dredges or scrapes ...... 119 ggg 1, ;l;/g
415 Oyster dredgu; Or scrapes. . 1,837 23, 511
. b Crab dredges or scrapes...... 2,687 9, 819
pots 776 TONGB..eeiieririninnnannnn, 11,119 ¢ 66,087
paratus—ehore fisheries; Shore and accessory property..|........ ] 1, 878, 669
Seines (total length, 73,866 Cash capital ......oooooieiiiiil]oiiais 1, 840, 285
Km) ... 828 88,867 e
Gill nets (total length, 9 888 (017§ RN PR 6,821,610
yards) 8,464 77,264 -
Table of products.

Specles. Lba. Value. Specles, Lbs. Value.
Alewives, fresh . 11,727,199 | 872,667 |{ Sea bass.... 16, 200 86
Alewives, galted 6,408, 900 50,676 || Shad, fresh 5,779, 563 168, 865
Alewives, smoked - 3,360 120 Shad, salted , 000
Black bass....... .. 6,765 613 || Bheepshead ...... 200 12
Blue-fish ...... . 186, 708 7,168 Span sh mackerel .. 9,762 833
Bonito......... - 1,000 Spots ..ol . 139
Butter-fish 87,040 2,348 || Bqueteague......... 697,179 14,792

{:3 ¢ ¢ AN 110, 926 8, Striped bass........ 935, 347 70,046
Cat-fleh........ 678, (21 19,644 |} Sturgeon ......... 145, 569 5,
Cero......... ' Suckers .......... 88,030 1,801
Croakers .. 236,295 2,889 || Sun-fish .......... .. 4,000 152
Drum . 43, 000 886 || Crabs,soft...... ..} 14,115,879 177,637
Eels..... 406, 744 14,684 {| Crabs, hard. 25,883,316 89, 949
Flounders. , 857 1,097 Shrlmg s 1,020 510
Hickory gha 8, 762 53 § Craw-tish 2, 908 262
King-fish.. 1,000 85 f| Oysters 350,784,538 | 2,885,202
Menhaden .. 858, 100 865 || Clams . 4122,288 , 842
Mullet...oooovveeeincannnnas 1, 500 60 || Tartles..... 5,465 9
Perch,white .....ovevnnne. 925, 645 49,968 || Terrapins 7,266 8,226
Perch, yel]ow ...... 395,785 12,283 % 1§ 1,504 644
PIKe..eiviiriiiiianceannnns 114, 710 8,019
Pompano.....ccceeenivennen. 310 85 Total ........o.o.... 88,588,018 | 8,617,806

112,347,637 in number. 216,999,948 in number. 87,264,834 bushels. 415,286 bushels,

The catch of hard and soft crabs, clams, and oysters in Maryland
for 1897, which, for purposes of comparison, have been shown in the
general products tables in pounds, are presented in the following table
in number and bushels:

Products. . No. Value.
[0 T < o PP, number..| 15,909,948 830, 949
Crabs, 808t . oo et e et etaearaarreaanann do....] 12,847,687 177,637
Clams...... ... bushels. . 15, 288 8,842
L8 3 do.... 7,264,984 2, 885,202

THE FISHERIES BY COUNTIES.

The State is divided by the Chesapeake Bay and the Susquehanna
River, which flows into its head waters, into two great sections. In
the eastern part of the State there are 9 counties, all of which are
interested in the fisheries. These are Cecil, Kent, Queen Anne, Tal-
bot, Caroline, Dorchester, Wicomico, Somerset, and Worcester. They



FISHERIES OF THE MIDDLE ATLANTIO STATES. 271

are all located on the Chesapeake except Worcester, which borders on
the Atlantic Ocean and has a coast line about 35 miles long. Of the
14 counties in the western part of the State, 7 have fishery interests.
These are Harford, Baltimore, Anne Arundel, and Calvert, on the bay;
Prince George and Charles, on the Potomac River, and-St. Mary,
bordering the Potomac and Patuxent rivers and the bay.

The counties having the most important fisheries were Anne Arundel,
Baltimore, Dorchester, Somerset, and Talbot. The number of per-
sons employed in the industry in Anne Arundel County was 2,893,
the amount of capital invested $160,370, and the value of the products
$263,366. In Baltimore County the number of persons employed was
13,823, capital invested $3,422,885, and the value of the products
$254,887. The large number of persons employed and amount of
capital invested in this county are chiefly due to the extensive oyster-
canning industry*and opencd-oyster trade of the city of Baltimore.
The products of the fisheries proper do not equal those of Anne
Artndel County. The fisheries of Dorchester County gave employ-
ment to 5,963 persons, the capital invested amounted to $570,911, and
the value of the products to $684,847. The number of persons
employed in Somerset County was 7,069, capital invested $755,420,
and the products were valued at $671,365. Talbot county had 3,011
persons employed, $262,069 invested, and the value of the products
was $384,383. These counties were also the most prominent ones in
the vessel fisheries. The largest number of vessels was in Somerset
snd Dorchester, the former having 483 and the latter 394. The
fisheries of Worcester County were also important, the value of its
products amounting to $307,030, being surpassed in this respect only
by Dorchester, Somerset, and Talbot counties. The oyster fisheries
were of greatest importance in Dorchester County, the crab fisheries
in Somerset, and, in value, the shad fisheries in Talbot.

The three following tables show the extent of the fisheries in each
county of Maryland in 1897:

Table showing the number of persons employed in the fisheries of Maryland in 1897.

In vessel |0n trans-| In shore Shores-
Countles, e | porting | or boat Total.
fisheries. | Goggolg, | fisheries.| e
%“1“ ATUNQ@El . c.otitiit e eeeaeeee i aenns 106 771 2,852 359 | 2,803
(‘ﬁ thmore ... ...l Il . 1,681 395 161 11,686 | 13,828
éulvert .- . 180 652 1,217 73
aroline, .., . .ee 361
ggcnl.... N OORIRONN IR 633
arles.. .. 16 1 658
Dorchester’ .
Harforg” l' ............................ 2,006 1%3
Kent po, s 0o s i i
P;‘nce George....................... N R
£OR AnmeDU; 1T s e
t. Mary .e ............................. P 27
Sgﬁfl{set ..................... 2,285 169
O . oo ’
Wicomig T 7 "rwmreres s e s e e 6%8 5
Worcester 1200010 L 2
TOAL ettt e 6, 962 1,126
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in the
fisheries of Maryland in 1897.

Anne Arundel.!  Baltimore. Calvert. Caroline.

Ne. | Value.| No. | Value, No. Value. No. | Value.

27 | 9,665 | 183 | 230,885 27 | $10,955
216 I........ 4,469 |.......... 842 ovunnn.n..

Qyster dredges or scrapes
Tongs..
Lines ............
Apparatus—shore fisheri
eines .
Gill nets
Pound ne
Trap nets and weirs
Fyke nets..........
Trammel nets

Ty property ......f....... 2 [oernnnn 807 |....... .-
Cash capital ..oocivviianenrnneannne]ennnnns 15,400 [..oL... 1,863,460 |.ceeeefecinnaannn
Total...coovieiennenncereanaanc]aee..o|160,370 |.......|3,422,885 |.......
. Cecil. = | Chm‘le;. Dorchester. ' Harford.
Items. f : ;
No. [value.| No. | Value. | No. | Value. | No. | Valuc.
Vessels fishing ....covevneeoacanoceccfeaans P P 3 81,450 ) 344 | 8147,835 ;

Apparatus—vessel flsheries:
yster dredges or scrapes
Crab dredges or scrapes .........

pots...... teseasescartanannasen
Oyst,er dredges or scrapes.........
Crab dredges Or 8CI&pes..........
8 t;l‘ong's s e ;t' ......
ore an wccessory property
Cash capital covecneseninenanncnanans

TOA). eeueerearenrannrnennenen]onennnn 67,678 |.euenns 41,972 |....... 570,911 : ....... 103,870
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Table showing, by counties, the vessels, boats, apparatus, and shore property employed in the
Sfisheries of Maryland in 1897—Continued.

Kent. Prince George. | Queen Annec. St. Mary.
Items.
No. |Value.| No. | Value. | No. | Value. | No. | Value.
Vessels fishing ....... [ . 14 | 85,460

Tonnage....
Outfit
Vessels transporting ..
Tonnage........
Outfit.....
Boats
Apparatus—vessel fisheries: -
yster dredges or scrapes.
Belnes...covevieneninannnn.
aratus—shore fisheries:

A

Somerset. Tatbot.

Wicomico.

Worcester.

Total.

Items.

Value. | No. !anue.

No.

Value.

No. [Value.

Vessels transporting
Tonnage ..covvveieeennnnn..
Outfit

Boats

Apparatus—vessel fisheries:
Oyster dredges or scrapes..
Crab dredges or scrapes....
TONZS eevaeoerecnsnnenn ceees
Seines .........

FYK@DIet8 o evnrnarnensnnrnns
Trammel nety..............
Minornets.....co.evuuenenn

Oyster dredges or scrapes. .
Crab dredges or scrapes ...
ONEB oeevnenereaoonseenns
Shore and accessory prop-

3179, 645 857,016

21, 442
418

113
12,725
9,226 |.0eeuilennnn..n
6,828 |1,116 | 7,224
118,876
162, 650

755, 420

.[66, 347

5,821,610

*Totul length of seines, 73,866 yards.
11

Total len

Total length of trammael nets, 6,

. C., 1800—18

h of gﬂ] nets, 938,888 yards.
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Table showing, by counties, the yield of the fisheries of Maryland in 1897.

Cecil. Charles. Dorchester. Harford.
Species, s s
Lbs. | Value. Lbs. | Value. Lbs. !Vulue. Lbs. | Value.
Alewives, fresh ..... 1,908,440 | $8,847 | 1,153,000 | 85,336 | 1,122,484 | 87,727 | 1,682,520 | 88,568
Alewives, salted ... .| 1,785, 16,966 | 248,000 V580 .. | 3,279,740 | 31,8988
Alewives, smoked ..[ .. ...o.. o iiiiii i ieiiaiiil, 8 - 120
Black bass.......... 5,280 520 jeuiennnnnnn
Bluefish......ooo oiiieoni]eriees.n
Carp.....
Cat-fish ..
Croakers.......cooo]evecmeien]onenanan,
0 1 ¢ D
Eels......
Flounders ..........|oeeeeenii]oenneanas
Menhaden..........eeiciieiiieveranera]ienacaan...
Perch, white. 179,787 8,020 58,858
Perch, yellow. . 131,760 4,046 11,150
ke ......... (77 4 PO
Shad, fresh.
Shad, salted..
Sheepshead
Spots.......
Squets e..
Striped bass..
Sturgeon...
Suckers..
Sun-fish..
Crabs, soft. . 199, 767
Crabs, hard 1,356,250
Crawfish ...l Tess | 15 (L
Qysters... 13,212,069
Turtles. .. 1,300
Terrapin 38,0652
Caviar ... ..coooiiifiaeiiniiiifeeeieainp - 94| 420 f..eeelllllt
Total.......... 4,978, 065 70,927 | 2,882,830 . 60,322 (16,637,892
Somerset. Talbot. Wicomico. Worcester
Species.
Lbs. Value, Lbs. Value. Lbs. Value, Lbs. Value.
Alewives, fresh ..... 139, 600 455,720 | 83,186 , 426,440 | 92,482 682,200 | ¢4,563
Bluefish............ 90 y 100 , 840 696
Bonito .............. , 000 50
Butter-fish .......... , 000 2,320
Cat-fish ............. ,600 143
(753 J S , 000 650
Cronkers... , 000 516
Drum ...... , 600 105
Eels........ , 500 492
Flounders...... ,800 72
.000 | 86
, 500 188
, 500 60
,665 | 11,918
, 500 63
. 870 558
200 24
200 410
600 2,676
800 96
200 52
700 9,214
, 966
256, 642
5,062
Total.ceeeee... 13,706,289 | 671,366 110,800,254 | 884,383 | 2,854,252 | 128,683 | 3,914,942 | 307,030
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——

Species.
|

Anne Arundel.

Baltimore.

Calvert.

Caroline.

Lbs. Yalue,

Lbs. Value,

Lbs.

Value,

Lbs. Value,

Alewives, fresh. .....
Alewives, salted .

Menhaden .
Perch, white .

biig 7 YOV

Sea bags. ..
8had, fresh.

84,404
72
1,057
1,446
880

134,267

1,903, 055
220

40

3,847, 402

2, 803, 030

160, 444

970,2‘J8I 22,012

Speeies,

Kent.

Prince George.

Queen Anne.

St. Mary.

Lbs. ' Value.

.~ Lbs. Valuce.

Lbs, Value.

Lbs. Value.

Alewives, fresh
Alewives, salted
Black bass....
Blue-fish .
Ca,

Pgﬁgtﬁ, whife ..
Pik ,yellow .

29,200
11,610
544,708

201,909

2, 350
82, 62

$10,249

2,731,771 | 159,703
600 210

4,614,093

4,137,924

154, 072

4,046,821 | 184,181

The number and value of shad taken in cach county of Maryland in
1897 is shown in the following table:

Counties.

No Value. Countigs. | No. - Value,
]
48,964 $4,877 || Prince George....coeeun.... 58, 195 $3, 858
8, 800 770 || Queen Anno. y 4,478
45, 749 8,616 || St. Mary . 72,596 8
187,886 17,169 || Somerse 28,374 8,071
194, 366 18,824 | Talbot. 208, 399 21,008
215, 923 15,326 j| Wicomic 180, 686 17,5680
28,454 15,569 || Worcester 20,714 2,576
123, 532 11,668 |
155, 631 18,783 | Total ceveiininnninnnnnn *1,667,018 159,365
|

% 5,799,663 pounds.
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PRODUCTS TAKEN BY VESSELS AND BOATS WITH EACH APPARATUS.

Owing to the large quantity of oysters taken in this State, dredges
and tongs are the most productive forms of apparatus employed in,
both the vessel and shore fisheries. In the vessel fisheries, dredges
are more generally used than tongs. The catch taken with them con-
sisted of 2,416,446 bushels of oysters valued at $943,051; soft crabs,
358,851 in numbel valued at $5,312; and hard crabs, 47,601 in number,
valued at $142. l‘onga were also used to some extent the catch by
them being 31,578 bushels of oysters valued at $13,357. In the shore
or boat fisheries, tongs are the principal apparatus, the quantity of
oystersobtained with them being 4,118,717 bushels valued at $1,667,651,
and of clams 15,286 bushels valued at $8,842. Dredges or scrapes are
also used extensively by small boats in the oyster and crab fisheries.
The quantity of oysters secured by small boats with dredges was 688,193
bushels valued at $261,143; of soft crabs 9,940,308 in number valued at
$138,512, and of hard crabs 602,100 in number valued at $1,756. The
value of all products taken with dredges in the vessel and shore fish-
eries combined was $1 349,916, and with tongs $1,689,850; a total of
$3,039,766.

Seines are the next most important apparatus, with respect to the
value of the catch. They were used in the vessel fisheries to a limited
extent, but were operated chiefly by small boats. The catch with seines
by vessels was 42,004 pounds of fish valued at $2,642, and by small boats
in the shore fisheries 10,445,422 pounds of fish valued at $142,249,
soft crabs 606,816 in number, valued at $12,931, and 220 pounds of
terrapin valued at $200; the total value of the catch with thisapparatus
being $158,022. The principal species of fish tuken were alewives,
cat-fish, white and yellow perch, shad, squeteague, and striped bass.

The pound-net fisheries, embracing pound nets, trap nets, and weirs,
were also of considerable importance. The catch of fish in this group
of apparatus exceeded both in quantity and value that of seines, but
the entire yield was slightly lessin value. The productsof this fishery
consisted of 11,407,942 pounds of fish valued at $157,518, and 600
pounds of caviar valued at $210; a total of 11,408,542 pounds, having
a value of $157,728. The species secured in largest quantities were
alewives, blue-fish, cat-fish, croakers, menhaden, white and yellow
perch, shad, squeteague, and striped bass.

Gill nets were fished to a greater or less extent in every county
having fisheries, and were the only apparatus, except pound nets, so
widely distributed. "The products derived were 4,653,198 pounds of
fish valued at $187,649, and 994 pounds of caviar valued at $434; a
total of 4,654,192 pounds valued at $138,083, the value being second
to that of the pound-net catch. Gill nets surpass every other single
apparatus in the capture of shad, the catch of that species being
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3,226,983 pounds valued at $85,152. Alewives, blue-fish, white perch,
striped bass, and sturgeon were also taken in large quantities.

The products taken with other kinds of apparatus arealso noteworthy.
The catch obtained by vessels with hand lines was 12,000 pounds of
blue-fish and sea bass valued at $420; and by boats with hand lines
and trot lines, 224,750 pounds of fish valued at $8,585; soft crabs,
248,127 in number, valued at $1,518; hard crabs, 15,349,248 in number,
valued at $38,049; and 2,025 pounds of turtle valued at $131, the total
value of the catch with lines being $48,653. The quantity of fish in
fyke nets was 961,024 pounds valued at $33,645; of terrapin 3,837
pounds valued at $1,693, and of turtle 3,440 pounds valued at $158;
the total catch of all species being 968,801 pounds valued at $35,496.

A variety of minor nets, consisting chiefly of dip nets, bow nets, ter-
rapin nets, crawfish nets or dredges, turtle pots, and sunken fyke nets,
was also operated, obtaining 103,519 pounds of fish valued at $3,508;
hard "and soft crabs 1,194,534 in number, valued at $19,366; shrimp
1,020 pounds valued at $510; crawfish 2,908 pounds valued at $262; ter-
rapin 8,209 pounds valued at $1,333; the total value being $24,979.
. The quantity of eels caught by vesscls with ecl pots was 61,000 pounds
valued at $2,440, and by boats with eel pots and spears 245,295 pounds
valued at $8,600, a total of 306,295 pounds valued at $11,040. In
trammel nets 57,590 pounds of fish, principally white perch and striped
bass, were taken, having a value of $3,589. The apparatus of capture
employed in the vessel fisheries of the State was not so varied nor the
Products obtained so valuable as in the shore or boat fisheries. The
aggregate value of the products of the vessel fisheries was $967,364,
and of the shore fisheries $2,649,942.

Following are tables showing by counties the quantity and value
of all species taken by vessels and boats with each apparatus in 1897:

Table showing, by counties, the seine catch of Maryland in 1897.

Anne Arundel. Baltimore. Calvert. Caroline,

Species,
Lbs. Value. Lbs. Value, Lbs. Value. Lbs. Value.

8hore fisheries:

mﬁgiﬁ‘;%“'_’j'e‘h - 41,000 | 9246 67,800 | 8198 62,500 | 8318 170,708 8991

trl ass. .10

gggﬁ% sl 7 19 s700| 69 00| 2
Srabe,eofi 1IN F000 | edo |ioinisI I
Terrapin, 2 20070 0 [ROSS IOURSE ISURSSAINN MSSORIN R 2207|7200 [oIIIIIIll i

Total.......... 222,870 | 8,852 | 258,405 | 7,650 | 104,670 | 1,990 | 890,167 | 7,672
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Tablesshowing, by counties, the seine catch of Maryland in 1897—Continued.

Cecil, Charles. Dorchester. Harford.
Species.
Lbs. Yalue. Lbs. Value, Lbs. Value. Lbs. Value.
Shore fisheries:
Alewives, fresh... 607, 600 1,648,600 | $7,5624
Alewives, salted...| 1,140,400 3,279,740 | 31,898
Alewives,smoked.|............ 3,360 120
Black bass ........ 4,020 100 10
Blueflsh....c.cooo)eeeees oL 2,150 107
ID ceeenrnnnnenan 2,600 3,080 98
Cat-fish.... ....... 3,000 1,000 20
FelB..oceeaennnnn. 680 1,000 20
Perch, white...... 6, 100 1, 900 79
Perch, yellow ..... 10,100 1,000 39
1Ke .ovieeiienen, , 000 100 7
Shad, fresh........ 111,961 97,165 8,241
Shad, salted.......|....coool.
Sun-fish..,.eee....
Total.......... - 1,952,791 | 22,769 870,290 | 9,085 107,300 | 1,839 | 4,989,883 | 46,816
Talbot. Prince George. Queene Anne. St. Mary
Species.
Lbs. Value. Lbas. Value. Lbs. Value. Lbs. Value,
Shore figheries:
Alewives, fresh $136 421,500 | $1,928 14,760 183 | iiieiiias]onnn ceee
Black bass 810 87
Blue-filsh
p .
Cat-fish
Croakers.
Eels.......
Perch, whi
Perch, yellov
Pike .......
8had, fresh.
Squeteague
Striped bass
Suckers .
Crabs, 80! 122,192 | 7,616
Total..... 238,190 | 14,044 53,270 2,191
Kent Wicomico Worcester. Total
Species.
: Lbs [ Value Lbs. Value. Lbs, Value. Lbs, - |Value
8hore flsheries:
Alewlves, fresh . 876 14, 000 893 408,000 | 88,716 | 3,902,988 | 821,446
Alewives, galted 14,660,140 | 42,264
Alewives, smoke: 38, 360 120
Black bass ........feevemeeeincifennnnans 4,930 441
80,110 { 1,159
............. 79, 065 ,964
116,285 3,854
19,760 656
22,985 733
1,100 54
73, 500 138
............. 1,500 60
263,418 | 12,025
98,450 | 3,138
36, 045 , 283
Shad, fresh. 669,488 | 19,713
Shad, salted 20, 000
Spots........ 600 48
Squetes; , 300 3,102
Striped 351,878 | 26,154
Suckers . 17,730 899
Sun-fish . 2, 104
Crabs, 80 202,272 | 12,931
Terrapin.. 2
Total.......... 10,647,914 | 155,380
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Table showing, by counties, the seine caich of Maryland in 1897—Continued.

Kent., Wicomico. Worcester, Total.
Species.
Lbs. Value. Lbs. Value. Lbs. Value. Lbs, Value.
Vessel fisheries:

Blue-fish..... 700 $23 700
Cat-fish . 500 30 500 30
Eels, ...... 100 4 100 4
Perch, whit 2,064 182 2,064 182
e _....... 100 8 100 8
Squetcagu 810 21 840 21
Striﬂed 87,600 | 2,370 37,500 2,370
Suckers... 200 4 200 4
Total 42,004 | 2,642 . reeenens 42,004 | 2,642

Total shore |

and vessel... 178,344 | 10,836 28,100 8846 684, 608 |$16, 887 | 10,689,918 { 158, 022

Table showing, by countics, the gill-net cateh in the shore fisheries of Maryland in 1897,

Anne Arundel.; Baltimore. Cnlvert. } Caroline, Cecil.
. Species. -
° Lbs, |Value.| Lbs. |Value.| Lbs. |Value) Lbs. |Value.| Lbs. [Value.
Alewives........... 41,000
lue-fish ..... 11,100
Perch, white . 6500
ad.......,. 12,000
Btriped bass.. 2,800
Sturgeon...........|e..v....
22 S N MO .
Total ........ 66,900 | 1,403 | 15,800 766i18,010] 4831467,395]11,764 525,508 | 14,862
Charles. Dorchester. Harford, Kent,
Species, :
Lbs. Value. Lbs, Value. Lbs, !Vuluc. Lbs. Value,
A%ﬁw}av?f" ........ .| 118,000 | 8662 29, 800 00 24,000] $251 88,800 | $1,286
e-fish.. _...ooiimmiani e, $B00 | 4B [ eiiieee e
Perch, white ........ 1,250 (3 PR IR, 14,140 | 918 108,800 | 6,993
Perch, yellow .. 2200, L. T 11,000
Plke . L 1,430 0 X TR
ggﬁdt:e. .............. 560, 996 | 10,710 189, 069 6,8%2 831,868 | 8,283 467,910 | 11,481
€ L P P, (0,000 D i A RPN MRS R
Btriped bass......... ) 414 36 51,740] 4,432 181,430 8,515
Bturgeon.........0.. 12,984 628 41,040 | 1,619 |............ FES T PRSI R
Cavier........00 000 kt/ 2 R P P
Total...... s 701,034 | 12,909 262,209 8,746] 426,178114,009 807,940 | 28,855
Prince George. Queen Anne, | St. Mary. Somersct,
Species. ,
Lbs. Value, Lbs, Valuc.l Lbs, Value. Lbs, Value.
Alewlves....... .
Bluafiag:seeessesss|-essesesseclenne e 47,600 8486, .......................................
erch, white........ 1, 840
................ 102,170 | 1,948 84,884 | 1,297 [ceienninniiifenennnas 10,716 467
Bpanish mackerel! [.........coolclen[eeennne OGN e 6,187 | 4is (. ... RN
squetea €e..... R PN T P . 1,426 60 650 10
triped bass.... 0000 1,205 T2 e e el
865
Total,
Value.
85,272
8,036
70
14,063
85,162
627
419
22,784
4,613
40
484
439,620 | 15,851 328,980 | 18,220 | 4,654,102 | 138,083




280 REPORT OF COMMISSIONER OF FISH AND FISHERILES.

Tuble showing, by counties, the pound net, trap net, and weir catch in the shore Jisheries of
Maryland in 1897.

Species. T

Lbs, [Value.. Lbs. |Value.

Anne Arundel. | Baltimore. |  Calvert. Caroline. Cecil.
Lbs. [Value| Lbs. |Value| Lbs [Value.
i

Alewives, fresh . 8197 |563, 500

1,286,400 | 84,767
644, 960

844,000 (83,818 | 51,667

Alewives, salted ¢ 72 ... .
Blue-fish S P
Carp . 2, H00

Cat-fls 28, (15

!1,037,0'.!0 9,168 |123,471 3,144 (776,305 | 9,770 | 95,634 | 1, 2,178,662 | 21,609
|

Charles. Dorchester. Harford. Kent.

Species. v
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value.

Alewives, fresh ..... 6585
Alewives, salted 8
Blue-fish......

83,049 | 1,016,284 | 86,987 109, 920 8790 614,160 | $3,385
80 - 92, 800

823888238

n
—

1 60

1,606 830 85 17,250 | 1,267
L S [
8

113
(=2

N S T N )
g

[
o

Totaleeeuoen... 777,148] 8,8901 1,379,

650
i20,818 149,678 | 2,246 860,882 | 11,180
Somers

Prince George. Queen Anne, St. Mary.

Species.
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value.

Alewives, fresh ..... 108,200 8554 324,800 | 82,069 605,468 1810, 249 134,200 $605
Blue-fish .ccoeveniec]oricmnaoaac]emnnane. 7,400 222 6,628 262
Butter-fish .

Perch, white...
;«;rch, yellow....

8ha .-
Spanish mackerel...
ots

1,143,135 | 19,777 | 583,806 | 4,560
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ound net, trap net, and weir calch in the shore fisheries of
ryland in 1897—Continued.

Talbot. Wicomico, Worcester. Total.
Species.

Lbs. Value. Lbs. Value. Lbs. Value.| - Lbs. Value.

Alewives, fresh .....| 893,440 | 82,5636 | 276,300 | 81,853 |...cuueiiiifenunnnnn 6,972,799 | 844,175

Alewives [-1:117-1s O O PR A POURN MR AN I 748,760 8,412

h $80 38,948 1,228

50 1, 50

2,320 86,400 | 2,328

........ , 650 376

PO ceeeiae 170,227 5,207

......... 50 1,000 50
Croakers.........-.. 72 203, 646 1,848 .

Drum ............... 105 42,900 383

Eels....oooovveeenes| 4,800 1661  400] 22 f.eeeeiien..ifieennn.. X 2,018

Flounders . 898

Perch, white........

Perch, yellow
Pike

432,784

6,636

11,408, 542

Table showing, by counties, the fyke-net calch in the shore fisheries of Maryland in 1897.

Anne Arundel. Baltimore, Caroline. Cecil.
Species.
Lbs. Value. Lbs. Value. Lbs. Value. Lbs. Value.
14,440 895
,260 126
1,000 30
44,000 1,632
10, 260 352
124,180 6,169
86, 550 1,160
b, 468
2, 84
2,670 222
4,000 296
1,400 49
128,471 702 258, 562 9,673
Dorchester. Harford. Kent. Queen Anne,
8pecies.
Lbs, Value Lbs. Value. Lbs. Value, Lbs. Value.

Pike ...
Shnd__""" ........
8tri etettecanan.
Sue ors

Total..........
—

g

600 5 b ]
800 64 2 224
500 1]
1,050 84 1,280 64
850 2% 6,400 | 108
2,898 | 1,546 |.eeeenteiiifeuenen..
7, 66 |oooiill ol
23,248 | 2,687 77,810 | 8,178 | 140,960 | 4,125 81,007 | 2,264
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Table showing, by counties, the fyke-net catch in the shore fisheries of Maryland in 1897—

Continued.
Somerset. Talbot. Wicomico, Total.
Species. -

Lbs, Value. Lbs. Value. Lbs. Value. Lbs. Value.

Alewlves............ 200,320 | §1,764
Black bass . 1,535 148
Blue-fish... 100 6
Butter-fish . 640 25

TP cceven- 17,220 4

Cat-fish .. 215, 409 7,868
Croakers 4 18
Eels. ..... 24,365 859
Flounders. . 3,100 139
Perch, white . 216,129 | 10,441
Perch, yellow 121,825 8,615
Plke ......... 50,877 4,417
Shad....... .45, 1,483
Squewagu S e A P, . 605 605 40
Striped bass.. 13, 326 26,466 2,097
Bucker8...ceaerieee]onecaninane]anannns b, 950 122 . 772
Terrapins.. 939 148 38,837 1,693
Turtles...coeeevenne. 740 44 8,440 158
Total.......... 29,170 | 1,080 16,35