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REPORT

OF THE

COMMISSIONER OF FISHERIES.

DepPARTMENT OF COMMERCE AND L.ABOR,
BUREAU OF FISHERIES,
W ashington, Décember 1, 1908.
Str: T have the honor to submit herewith a report of the opera-

fi'i&;lss of the Bureau of Fisheries for the fiscal year ended June 30,

PROPAGATION AND DISTRIBUTION OF FOOD FISHES.

OUTPUT.

The fish-cultural efforts of the Bureau in 1908 were directed chiefly
to increasing the collection of eggs and the output of young fish. The
possibilities of expansion and development in nearly every line are
almost unlimited—depending largely on the funds and trained men
available for opening up new fields—but the public need and popular
demand seem best subserved under the present circumstances by the
concentration of efforts for immediate results in quantity in the fields
already occupied. Thus, with the same funds as during the previous
year, the hatcheries in 1908 yielded 876,000,000 fish more than in any
other year, and delivered about 458,000,000 eggs to State and forei
hatcheries. The total output was over 2,871,000,000 eggs and fish,
of which over 2,400,000,000 were fish.

The conspicuous increases were in whitefish; silver, blueback, and -
humpback salmons, rainbow and brook trouts, large-mouth and
small-mouth black basses, yellow perch and white perch, cod, flat-
fish, and lobsters, all of which were produced in greater quantities
than ever before. There was likéwise an increase in s ad, due
largely to improved conditions in the Albemarle region of North
Carolina. The output of lake trout and {)ike perch fell behind the
1907 record, as did also that of chinook salmon and Atlantic salmon.
Fluctuations in the production of many of the fishes handled are,
however, inevitable, being due to weather and other conditions which
can not be controlled.

Following is a table summarizing the distributions of fish and fish
eggs during the past year. Of these distributions 440,161,000 eggs,
4,975,000 fry, and 49,800 older fish were delivered to various state fish
commissions, and 8,997,725 e (salmon and trout) were shipged to
foreign countries. On Lake Erie the Ohio and Pennsylvania fishery
authorities cooperated with the Bureau in the collection of whitefish,
lake-cisco, and pike-perch eggs. 5
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SUMMARY OF DISTRIBUTION OF Fi1sH AND Eqags, FISCAL YEAR ENDED JUNE 80,
1908.

l E F Fmgelrllnmgs’ T
Specles : £8S. . year] s otal.
pec v and adu?t]s.

Catfish......c.oovvuvuiiian.n. 277,601 27, g%
Buflalofish. 40, 500 40, 500

....................................... 80,076, 600
Whitefish.........................o.o.... 139,206,000 | 384,480,000 |.. [ 523, 748,000

1800, coeoiiiiiiiiiiee i 12,700,000 [ 3,200,000 | ..llillll 15,990, 000

Chinook salmon. 2,231,797 45, 615, 532
Silver salmon..... 13,774,646
Blueback salmon........cevevunneeiiiiii... 75,000 | 69,883,305 |.........0.... 69,958, 305
Humpback salmon................oocoooea o 7,185,748 | LIl 7,185,748
Steelhead trout.... 1,515,871
Rainbow trout..... 2,713, 600 3,
Atlantic salmon. .. ..oeeiiiiiiiiiiiineiveiei 2,109,517
Landlocked salmon................... ceee 151, 528 A
Blackspotted trout................... e 768, 380 4,230, 540 1,442,376 6, 441,296
Loch Leven trout........c...o......... J O T s 55,012 56,012
Lake trout.... . 25,267,078 3,182,080 81,183,158
Brook trout 3,471,202 11 7

TOtAl e eeeenenreenecrarenanaennnnans 457,047,055 | 2,398, 886,257

Large as are the foregoing figures, they in no case exceed the
actual need and in most instances fall far short of the requirements.
The extent of the fisheries, the vast area and number of the waters
to be stocked, and the results of overfishing and changed physical
conditions, together with inadequate protection in many States, make
imperative the most active prosecution of this work and its rapid
expansion to meet special conditions.

A very large percentage of the fishes handled by the Bureau are
deposited in public waters in accordance with the apparent demands
and in response to the recommendations of those In charge of the
various hatcheries. There is, however, a steadily increasing demand
for certain kinds of fish to plant in the interior waters, both private
and publie, which indicates a growing popular interest in fish-culture
and a more widespread appreciation of the great benefits that come
from the utilization of smn{)l waters for the raising of food and game
fishes. In 1908 the number of applications for such purposes reached
8,284, against 6,346 in 1907—the greatest increase so far recorded.

NOTES ON CERTAIN OPERATIONS.

-New features of the work.—The hatchery work in 1908, although
so largely concentrated upon increasing the outgut, was not without
new features. The yellow bass (Morone interrupta), prized as a
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game and food fish in the Gulf States and the Middle West, was
added to the list of species propagated ; and in response to a growing
and insistent demand there were distributed in several instances a
brood stock of carp, which fish the Bureau has not been distributing
for many yesrs. Some waters not suited to any other species
are suited to carp, and the purpose of the Bureau to supply this fish
for such waters, preferably by transfer from other waters, should
not provoke the criticism justly addressed to carp mlsgla_ced.

The collection of cod eggs by the Norwegian method, introduced
about two years ago, has proved so satisfactory that it has superseded
the former method as far as equipment permits, and will in time be
generally adopted. The essential feature of the Norwegian method
1s that the brood cod are kept in suitable inclosures an allowed to
spawn naturally, their eggs coming to the surface and being col-
lected automatically. This is a much less expensive and more effi-
clent way to obtain the eggs than was formerly praptlcgd. .

To increase the effectiveness of the Bureau’s distribution of fish
and at the same time to facilitate the office worl, there has been estab-
lished a card-index system by which will be preserved all obtainable
data pertaining to plants of fish in the many thousands of ponds,
lakes, and streams that the Bureau has stocked. This information
will afford a complete fish-cultural history of the respective waters,
and will be invaluable as a guide in the allotment of fish on applica-
tion, showing readily what species are indigenous, what species have
been_ successfully introduced or have failed to survive, and what
species, by their habits or the habits of the fish already in the waters,
would be an unsuitable addition.

Rescue of fishes from overflows.—The collection of fishes from over-
flowed lands of the Mississippi Valley was successfull conducted this
%ear, but with increasing evidence of the need of more stations.

hese collections are at present depended upon to supply desirable

ond and stream fishes to many applicants throughout all the Middle
est and the South, and there is much greater demand than
can be met. The deficiency, however, is not in the lack of obtainable
fish, for millions are left to waste. By reason of the remoteness of
many of the waters for which the fish are desired, it is impossible for
the Bureau’s cars and messengers to accomplish the necessary travel
within the collecting season ; and in the absence of convenient or ade-
(llugte storage ponds none of the fish can be held for later distribution.
t is most important for this work that there be established along the
u¥per Mississippi stations with large pond capacity for the retention
of rescued fish.

As a source of general supply for applicants, however, the over-
flow collections are necessarily unreliable. The flood seasons are
variable and the periods of collecting consequently uncertain. In
the interest of economy and efficiency, it is essential that the more
remote regions shall be provided with hatcheries, which will furnish
the desired fish to applicants in those respective localities, leaving the
fishes collected from the overflowed districts to be distributed near by.

Culture of striped bass.—The hatching of striped bass continues
to be unsatisfactory, and the persistent difficulties that the Bureau

as encountered point to the possibility that artificial propagation
of this species upon any adequate scale may never be feasible, at least
on the Atlantic coast. A removable adversity, however, is the ex-
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cessive fishing at the mouths and in the lower waters of streams,
which prevents so large a proportion of the fish from reaching the
spawning grounds, thus curtailing the Bureau’s hatchery work as
well as interfering with natural reproduction; and this condition,
coupled with the doubtful practicability of artificial propagation in
any case, leads to the conclusion that in the Atlantic Coast States the
need of the striped bass is protective legislation. It may be said,
indeed, that the future of this fishery is largely dependent upon the
protection accorded the spawning fish.

Acclimatization of the lobster on the Pacific coast.—Efforts to
establish the eastern lobster on the Pacific coast of the United States
have been continued, and much the largest plant of adult lobsters
ever attempted has been made in the waters of Puget Sound. In
November, 1907, a carload lot of lobsters in charge of a special attend-
ant was taken from the Atlantic coast to Seattle, the lcbsters packed
in wet seaweed, held in shallow trays, and kept at a low temperature

-en route. There was only a small loss 1n transit, and 1,011 fully
grown lobsters, 470 being egg-bearing, were safely deposited on
suitable bottom about the San Juan Islands.

Some results of fish-culture.—Results of the propagation of white-
fish in the Great Lakes, particularly in Lake Erie, have been unmis-
takably evident during the past year, and the commercial fishermen
unanimously credit the abundance of fish to the work of the hatcher-
ies; the catch during 1907 and the first half of 1908 was larger than
in any egual period for fully twenty years. The numerous and long
unrewarded attempts to acclimatize the chinook sulmon in New Eng-
land waters have borne their first noteworthy fruit in Sunapee Lake,
New Hampshire, where many of these fish have recently been cap-
tured and identified. Whether this valuable species will succeed in
establishing itself in this lake remains to be seen. Fishermen all
along the New England coast report a remarkable increase in the
abundance of lobsters; this is shown by a larger catch and a reduc-
tien in the price paid by consumers, and is believed to be the outcome
of the largely increased plants of fry during the past few years.

SCIENTIFIC INQUIRY.
PEARL-MUSSEL INVESTIGATIONS.

An important biological investigation during the past year has
been addressed to the distribution and habits of pearly mussels in the
Mississippi Valley and to experiments in mussel culture. The pearl-
button industry of the United States has an invested capital of
$2,000,000 and produces an annual output valued at about $6,000,000,
but the supply of fresh-water mussels which constitute its raw ma-
terial is becoming rapidly exhausted, and the industry will eventually
cease to exist unless relief is nfforded. The Bureau is now endeavorin
to locate all possible sources of supply and to determine the extent o
the depletion which has occurred, is making studies of the habits of the
mussel in order to recommend necessary regulation of the fishery, and
is experimenting in artificial propagation. The culture experiments
have been successful almost from the beginning, and the work is even
now being conducted on a scale promising practical results. Con-
gress, moreover, at the solicitation of the pearl-button interests and
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on the recommendation of the Bureau, has provided for a station
where mussel culture can be conducted on a scale commensurate with
the requirements, and it is hoped to have this in operation during the
ensuing year. The methods of mussel culture are such that they are
applicable to large streams and lakes as a function of the Government,
or to smaller inclosed bodies of water under private enterprise. Theﬁ
can also be conducted with little additional expense in connection wit
the rescue of fish from overflowed lands, which already constitutes an
important work of the Bureau in the Mississippi Valley.

OYSTER WORK AND EXPERIMENTS.

Lovisiana oyster work.—The experiments in Louisiana undertaken
at the request of the Louisiana Byster Commission have been at-
tended with the most gratifying success and appreciation of the
economic aspects of the work. '%he experimental beds in Barataria
Bay, where there has been no oyster industry heretofore, have yielded
at the extraordinary rate of from 1,500 to 2,000 bushels of marketable
oysters per acre at the end of two years from the time the cultch was
deposited on barren bottom. Practically all available bottom sur-
rounding the Bureau’s beds has been leased from the State by pros-
ﬁective oyster planters at the rate of $1 per acre. The Bureau’s work

as also shown that seed oysters can be planted in certain parts of the
bay where young ogsters can not be raised on account of the depre-
dations of the conch, and the indications are that in the course of a
few years the heretofore barren bottoms of Barataria Bay alone will
support an oyster industry having an annual value several times the
entire appropriations for the scientific inquiries of the Bureau. The
work has also demonstrated the fitness for oyster culture of thousands
of acres of barren bottom in other parts of Louisiana which will
eventually be taken up to the great profit of the State. It can
further be justly claimed that a large part of the present prosperity
of the oyster industry of Louisiana is due to the lgureau’s efforts in
former years. The present work will be concluded during 1909, and
a report will probabgy be 1ssued before the close of the fiscal year.

Survey of Chesapeake Bay oyster grounds—The cooperation of
the Bureau with the Coast and Geodetic Survey and the Maryland
Shell Fish Commission in a survey of the oyster grounds of Chesa-
peake Bay has been continued. _The progress of this work during the
year has been satisfactory, and the survey when completed will be
of lasting value to the oyster industry, whatever may be the nature
of the oyster laws hereafter passed by the State.

Oyster-fattening ewperiments at Lynnhaven Bay, Virginia.—As
stated in the report for last year, these experiments have demon-
strated the entire feasibility of fattening oysters by the methods.here-
tofore employed, but the expense attending the work has been too large
to make the method commercially successful unless the output of the
plant can be materially increased without any considerable increase
In the cost of operation. The Bureau believes that this can be done
but the field is an entirely new one, with no even remotely related
experience to serve as a guide, and progress is necessarily slow, as
each step taken requires practically an entire season for its demon-
stration. During the fiscal year 1907 the quantity of oysters fattened
was slightly more than enough to pay for the increased expense had
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-the work been carried on as a commercial venture, but during the year
1908 the results were not so encouraging, probably because of a
change in the methods employed. The claire was kept closed during
the summer in the hope of retaining the oyster food developed during
the preceding season, but this change resulted in the production of a
large number of diatoms not available to the oysters, while reducing
the quantity of those which could be utilized. The result was of
value in indicating a procedure which must be avoided in the future.

SPONGE-PLANTING EXPERIMENTS,

The experiments of the Bureau looking to the development of a
practical system of sponge culture have reached a stage where the
methods can be recommended for commercial purposes, sponges 6
inches and upward in diameter having been produced in four years
from cuttings planted by inexpensive means. It is believed that the
system can be commercially employed with profit, and it provides an
insurance against the obliteration of a valuable industry should the
present unnecessarily destructive methods of fishing result in the

ractical depletion of the natural beds. A report upon this work is
m preparation and will be published during the ensuing year. The
experiments will be continued with a view to the development of im-
proved methods and the acclimatization of various species in waters
to which they are not indigenous. '

TERRAPIN-REARING EXPERIMENTS.

The work of devising a practicable method of rearing the diamond-
back terrapin has been carried on as usual on the Choptank River,
Maryland, but arrangements are being made to transfer the experi-
ments to Beaufort, I‘g C., where it is thought they can be more eco-
nomically conducted in connection with the laboratory at that place.

LAKE STUDIES,

In cooperation with the Geological Survey of Wisconsin, the
Bureau has been makinF studies of the bielogical and physical char-
acteristics of the many Jakes of that State. An important feature of
this work has been the determination of the gaseous content of the
deeper waters, as a result of which it has been learned that there is a
deficiency in certain lakes which renders them incapable of support-
ing fish life in their greater depths. This discovery is important from
the standpoint of fish-culture, as it furnishes a hitherto unsuspected
reason for the failure of certain plants of lake trout and other species.
The investigations will be continued. ,

At the request of persons living in the vicinity, investigations were
made into the causes leading to the extermination of fishes in Devils
Lake, North Dakota, and as a result of these the Bureau has been en-
abled to make practical suggestions for the reintroduction of food
species and to point out a source of ample supply. The results of the
work are of general utility in connection with the numerous alkaline
lakes of the West, .

During the summer of 1907 investigations were continued at Sebago
Lake, Maine, and in the fall studies were made of the mussel fauna
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of Lake Maxinkuckee, Indiana. Investigations were also made at
Lake Drummond and in other fresh waters of southern Virginia and
North Carolina.

INVESTIGATIONS IN THE PHILIPPINE- ISLANDS.

By direction of the President and in pursuance of a plan that has
>een under consideration for some years, the Bureau has begun a
Congf)rehensive survey of the fisheries and aquatic resources of the
Philippine Islands. ~The steamer Albatross was detailed for this
work, and in October, 1907, left San Francisco with a special staff
of assistants under the general direction of the Deputy Commissioner.

anila was reached in November, and from that time until the close
of the fiscal year the vessel was engaged in explorations among the
Islands, and shore parties visited many fishing communities. Large

‘collections of the rich marine fauna of the archipelago have been
obtained ; much important information has been gathered relative to
the methods of fishing and the lines along which improvements may
be made; and the investigation gives promise of great benefit to the
islands. Tt is expected that the survey will continue for another year.

MARINE BIOLOGICAL LABORATORIES.

The laboratories of the Bureau at Woods Hole, Mass., and Beau-
fort, N. C., have been open and occupied as usual during the sum-
mer months. The season at Woods %ole was largely given to the
collation of results of the biological survey of adjacent waters which

as been in progress for the past several years, and it is hoped that
the report will Eg ready for publication during the ensuing year. A
large number of investigators from different institutions occupied
tables at the laboratory and were engaged in researches, some of which
bromise valuable economic results. The steamer Fish Hawlk was
as usual detailed to the service of this laboratory. At Beaufort the
usual number of investigators were accommodated and conducted
studies upon the habits ofg fishes, experiments in raising sponges from
eggs, and in clam and oyster culture. In view of the growing demand

1or clams and their increasing scarcity on our coasts, the experiments
In clam culture are particularly important.

COMMERCIAL FISHERIES.

At the request of the Census Bureau, under direction of which a
general canvass of the fisheries is to be made for 1908, most of the
usual statistical work of the Bureau of Fisheries was suspended
this Year, and the division which gives attention to the commercial
ﬁsher‘les'éevoted the greater part of the time to the collection of data
descrlptlve. of apparatus and methods of fishing throughout the
country, with a view to the compilation of 8 complete report upon

18 subject.

In 1908, as in the two previous years, the Bureau detailed a repre-
ientatlve to note the (:iperations of American fishing vessels in New-

oundland waters, and to report as to the observance of the modus
glt:endl. This detail was made at the request of the Department of
te, and extended from September to J ANUATY.
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The Alaska salmon agents were in the field as usual, for the work
of inspecting the conditions of the fishery and its dependent indus-
tries, and enforcing the laws controlling 1t. Three instances of vio-
lation were found, and the offenders indicted and fined. The sea-
son’s inquiries covered also the examination of possible hatchery sites
with a view to recommendation, and the collection of fishery statis-
tics for the entire region. All of this information has been published
in detail in the special report of the Alaska salmon agents issued in
May, 1908, which shows a total investment of $9,216,028 and a yield
of 178,358,301 pounds, valued at $10,160,183, for the fisheries of
Alaska during t-Ee calendar year 1907.

The only other statistical inquiries have been by the agents
stationed permanently at Boston and Gloucester, the two greatest
fishing ports of the country, for which monthly bulletins showin

uantity of fish landed by American vessels have been issued as usual.

he summary of the receipts of fish at these ports during the calendar
year 1907 shows a catch of more than 191,500,000 pounds, valued at
over $5,000,000, from grounds off the east coast of the United States,
the Canadian provinces, and Newfoundland. The details of these
important operations are given in the following table, from which it
appéars that the receipts at Boston were slightly less and those at
GSouoester very much more than in the previous year, while the aggre-
gate value was about $1,000,000 in excess of 1906,
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QUANTITIES AND VALUES of CeRTAIN Fisaery PropucTs LANDED AT BosTON AND GLOUCESTER, Mass., BY AMERICAN FisHING VEsSELS

Grounds E. of 66° W. long. ......
Grounds W. of 66° W. long.......
Landed at Boston in 1906........
Landed at Gloucester In 1906.....

pUriNG 1907, BY MonTHS—Continued.

Pollock.

12,200 193 14,373 170 3,25 s57{ 135,010

5,135 134 5,758 65 6,700 28| 309,712

20,460 314 1,658 32 1,4% 30| 204130

24,000 264 8, ars62 | 4,287 4,610 92| 461,030

155,081 | 2,108 5,340 104 2,200,037 | 24,617 51,4121 1,008 209,621

1,159,610 | 18,235 26,955 540 3,005002| 29,559 736 | 6,86 487,

2,009, 26,391 - 24,801 497 256,747 | 1,920 84,491 | 1,516| 283,780

1,804,378 ' 50,194 | 1,004 177,500 | 1,358 \ 1,185 | 318,703

2,084,350 | 24,472 12,003 23 190,420 | 4,240 14,312  1,868( 317,086

1,559,984 | 17,17 69,816 | 1,047| 3,16472| 26,971 5971 1,014 108,707

717,461 | 7,892 13,057 196 | 6,212,967 | 47,534 47,945 656 97,945

64,975 | 1,129 3,170 47 43,904 825 2,210 300 78,310

9,616,915 | 119,762 213,042 | 3,80 | 16,183,609 | 141,528 775,951 | 13,710 | 3,077,82| 247,886 | 003,806 | 73,264
19,580,315 | 313,574 213,942 3,80 | 20,427,798 | 208,816 775,951 | 13,710 | "3,203,492 | 270,138 | 903,96 | 73,264
5,611,717 | 72,852 189,602 | 3,351 140.196 | 1,429 376,991 | 6,651 | 2,673,455 | 215,565 | 003,806 | 73,264
13,068,598 | 240,722 24,250 479 | 20,287,603 | 207,387 1 7,05 | 620,037 | 54,573 |.eeon..n.. I
7,629, (741 R 2,310,600 | 45,776 |-eeuvennnnteaenennn. \ 41,022 |00
5,307,264 661 20,275 | 3,30°| 6,211,809 | 55,205 957,763 | T"14,1027| 3,446,315 | 229,240 | 635,881 | 45,141

L
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Months.

- . Grand total.

87,717,336 [2,644,026 | 304,000 | 27,287 | 88,111,336 [2,671,313
5,221,936 | 141,359 | 6,779,313 | 129,629 | 12,001,249 | 270,988
1,110,442 | 48,016 | 122,294 | 5,728 | 1,232,736 | 54,644
2,832,013 | 77,151 | 112930 | 5,135 | 2,044,043 | 82,286
3,554,920 | 83,508 | 474,550 | 10,965 | 4,029,470 | 103,563
5,343,906 | 95,624 | 1,323,268 | 47,626 | 6,667,174 | 143,250
7,595,085 | 142,012 | 2,729,476 | 109,162 | 10,324,561 | 251,174
9,948,786 1965 | 5,460,076 | 267,652 | 15,408,862 | 421,617
6,546,506 | 119,600 | 3,660,345 | 224,026 | 10,206,851 | 343,
6,517,126 | 128,558 | 3,958,897 | 196,654 | 10,476,023 | 325,212
5 6,158,231 | 81,186 | 4,170,855 | 153,423 | 10,329,186 | 234,
9,600 | 2,377 it 8297635 | 92,367 | 4,444,459°| 130,495 | 12,742,004 | 222,862
.......................... 13,750 | 5,822,112 | 90,801 | 930,845 | 34,280 | 6,166,422 | 103,661 | 7,097,267 | 137,850
27,230 5,991,860 [444,771 [7,517,550 144,313 | 15,614,112 | 271,754 | 64,057,431 (1,188,634 | 39,402,985 |1,393,156 (103,460,416 |2,501,780
247,311 (6,385,860 (472,058 (9,587,750 306,770 | 15,614,112 | 271,754 (151,774,767 |3,842,660 | 39,796,985 1,420, 443 191,571,762 5,263,103
Grounds E. of 66° W. long. ..... 429,600 | 25,120 |2,339,600 |138,612 |5,261,650 [134,753 | 14,528,512 | 254,247 | 25,973,613 | 728,726 | 28,880,530 | 855,080 | 54,863,143 |1,583,815
Grounds W. of66° W.long....... 3,661,426 [222,101 |4,046,260 333,446 4,326,100 (172,017 | 1,085,600 | 17,507 |125,801,154 (3,113,934 | 10,907,455 "354 |136,708,609 |3,679,288
Landed at Boston in 1906, . .. ... 1,301,850 | 94,459 | ~ 83,200 | 9,659 (1,351,970 | 88,741 |.....__.___1. ... ... 89,610,170 [2,107,665 83,200 | 9,650 | 89,693,370 [2,117,324
Landed at Gloucester in 1006..._| 437,800 | 22,144 (2,016,400 [162,311 15,365,721 (159,700 | 10,946,968 | 197,255 | 46,907,324 | 887,057 | 33,800,516 |1,067,081 | 80,707,840 |1,955,038

a Includes herring from Newfoundland, 5,261,250 pounds frozen, $134,693, aqd 14,528,512 pounds salted, $254,247.

‘SHIYAHSIA A0 HINOISSININOD THI 40 I1HO0ddY
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As bearing on the international question of the dependence of
American fishermen upon the grounds lying off Newfoundland and
the British maritime provinces, the following table is of unusual
interest. About three-fourths of the total catch is shown to have
been taken from grounds off the United States coast.

QUANTITY AND VALUE OF FisH LANDED BY AMERICAN FI8HING VESSELS AT Bos-
TON AND GLOUCESTEB, MASS., IN 1907 FROM GROUNDS OFF THE COASTS OF THE
UNITED STATES AND OF NEWFOUNDLAND AND OTHER BRITISH PROVINCES.

Other British |
provinces. Total.

Bpecles. United BStates. Newfoundland.

Pounds. Value. Pounds. | Value.! Pounds. | Value. | Pounds.

! . Value.
40,280,458 81,000, 627 83,230 | $1,860 ! 5,582,973 $140,608 | 45,952,001 81,212,165
5,043,471 | 200,384 | 2,251,080 | 81,800 : 8,073,514 | 292,823 | 15,308,065 ‘ 575,007
4,141,011 76,779 450 7 2,885,160 | 48,850 | 7,026,021 | 125,636
39,691 084 1,385 | 35| 31,281 745 72,357 : 1,764

37,884,451 | 1,059,621 |........... eens 3,930,652 | 98,630 41,815,103" 1,168,260
260, 483 5, 102 29, 606 571 172,714 | 3,203 462,802 8,966

| 13,696,023 | 236,383 | 12,88 | 103 | 5,670,562 | 76,998 | 10,580,315 | 313,574
23, 850 a | | “'8s%0

i

21,089 ' 413 168,103 2,946 213,942 "

20,279,083 | 207,304 18,465 ; 120 | 130,251 | 1,383 | 20,427,799 208,816
398, 960 7,059 7,389 122 | 309,002 | 6,529 775,951 | 13,710

599,491 52,712 | 1,206,198 | 92,483 : 1,488,803 ! 124,043 | 3,203,402 © 270,138
............ L Uereor2 | 71676 ¢ 24,824 | 1,688 903, 896 73,264

3,601,426 222,191 |... ‘ 420,600 | 25,120 , 4,091,026 | 247,311
4,046,200 333,446 ...| 2,339,600 | 138,612 | 6,385,800 | 472,058

1,763 | 5,261,250 134,693

.................... 5,401,650 | 136,456

. 17,507 (14,628,512 264,247 |-....-. SUURL SRR 15,614,112 71,764

Swordfish, fresh.| 2,043, 161,897 |oennmcaaneiteenennn 400 | 60| 2,043,950 | 161,957
Other fish, fresh..! 2,142,150 8,357 iiiiiiieie iaanans eeevenaeas | R 2,142,150 | 8,357

Total...... 1135, 673,258 i 3,661, 587 i24,3oo, 455 icas,sw 31,598, 039 I 963, 197 5191,571,752 5,263,103

ADMINISTRATION.
NEW STATIONS AND IMPROVEMENTS,.

Numerous bills for the establishment of fish-cultural stations were
introduced in Congress at its last session and referred to the Depart-
ment for recommendation, and owing to the growing need for addi-
tional hatcheries it was possible to make a favorable report in hearly
every case. Only a single hatchery bill became a law, however, and
%I;ii provided for a station for mussel culture in the Mississippi

alley.

Thg,7 new salmon hatchery on Afognak Island, Alaska, has been
nearly completed and will be ready for operation the present season.
The hatchery building, similar in construction and capacity to the
Yes Lake hatchery, is commodious and convenient, and the station
is provided with comfortable quarters for the employees.

In addition to the usual necessary repairs, there have been exten-
sive improvements at some of the stations during the year, consisting
variously of buildings or ponds to increase the hatchery capacity, the

urchase of additional land, the alteration of water supply, and dif-
gerent kinds of construction work. An addition to the Boothbay,
Me., hatchery that will greatly promote the efficiency of the lobster
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work is a large pound or inclosure in which brood lobsters to the
number of many thousands may be retained pending the taking of

the eggs.
LIBRARY AND PUBLICATIONS.

. The library of the Bureau, which is strictly technical, has been
Increased during the past year by 174 bound volumes dnd 158 un-
bound books and separates, these being purchases and donations
some of which were assigned to the branch libraries at the biological
laboratories and fish-cultural stations. A revision of the catalogue
1 in progress, and the usefulness of the library has been increased
also by the provision of a reference index and a system of interloan-
Ing with other technical libraries.

he Bureau published 16 pamphlet documents in 1908, these gapers
dealing res ectively with various subjects in the different fields of
work and being in some cases exhaustive in scope and treatment.

our extracts from the revised edition of the Manual of Fish Culture,
Published in 1900, were reprinted.

N accordance with the pﬁm adopted several years ago, the Bureau’s
bublications are now supplied to the public only in pamphlet form,
this being deemed a more economical and satisfactory method than
the former issue consisting chiefly of volumes. All publications are
furnIS.hed fres upon request, addresses on a regular mailin%l list being
Supplied promptly as the documents are received from the printer.
In addition requests from all sources are complied with daily as
Teceived, 21,561 pamphlets being thus distributed in 1908. The total -
distribution of publications for this year was 32,904, including besides
the above the (focuments supplied to the regular mailing list and a
?Slslglger of back volumes o? the Report and Bulletin as formerly

ed.

SALARIES AND EXPENBSES.

A recent decision of the Treasury relative to subsistence for certain
employees of the Bureau has produced a condition for which it be-
%mes_ necessary to ask Congress to provide a remedy. Baker Lake,

ashington, and Yes Bay and Afognak, Alaska, at which places the
Sureau operates fish-cultural stations, are in the wilderness, long
distances rom any source of supply, with no opportunity for men to
ag’“‘d, and it is impossible for employees to obtain provisions except
mﬂpro"lded by the Government. Baker Lake, Washington, is 17.
r €s from a railroad, and all provisions must be transported over a

ough Mountain trail by means of pack ponies, winter supplies being
burchased in bulk and brought in before the trail is blockaded by
SDOW.  Yes Bay, Alaska, is about 40 miles from the nearest base of
:;l_pply, with only an irregular communication by water, which in
Aintir sometimes ceases entirely. The conditions at Afognak,
aras %, are even worse, and when that station is fully completed simi-
Y ti}a,lrrangexqent;s for subsistence will be necessary. The employees
Subs, etse stations accepted their places with the understanding that
umbs ence would be furnished, as is customary in hiring men for
and i:Fln operations and other work at a distance from settlements,
ment t]s oubted whether it would be possible without such an arrange-
0 malntain an efficient personnel at these remote localities.
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In view of these conditions, it has been customary and has seemed
advisable to allow subsistence to employees at the stations in ques-
tion. Recently, however, it has been decided by the Treasury De-
partment that under the law subsistence can not be furnished to statu-
tory employees even under these unusual circumstances. It is ac-
cordingly recommended that Congress be asked either specifically to
authorize the subsistence or else to increase the wages of such em-
ployees commensurably.

In submitting estimates for the conduct of the work for the fiscal
f'ear 1908 the Bureau asked that the salaries of all skilled laborers,
aborers, seamen, firemen, messengers, and cooks receiving less than
$720 per annum be increased to that amount. Owing to the increased
cost of living in all parts of the country and the demands of com-
mercial business, it is no longer possible to secure competent services
for less than the above salary, and the duties required of the employees
indicated are worth more than this compensation. Skilled laborers
and laborers are expected to and do perform the same work as fish-
culturists and are appointed from the civil-service fish-cultural lists.
Attention has before been called to the inadequate pay of the firemen
and messengers in this Bureau as.compared with that of similar
positions in other branches of the Government service. Seamen and
cooks are obli%ed to pay mess bills out of their salaries, thus leaving
such small balances under the present rates that good, and reliable
men are not attracted to the service. The recommended increases.
a%gregated $15,360. This recommendation was only partially com-

ied with, salaries less than $600 being raised to the latter amount.
IE’he matter is still re%arded as of the greatest importance, and it is
earnestly hoped that favorable action will be taken by Congress the
coming year.

APPROPRIATIONS.

The appropriations for the Bureau for the fiscal year 1908 were
as follows:

SAIATIe8 e e $288, 860
Agents at Alaska Salmon Fisherdes_._____________._____________ 4, 500
Miscellaneous expenses: '
Administration — o e 8, 000
Propagation of food fishes. . - 275, 000
Inquiry respecting food fishes. ______ - 25, 000
Statistieal InqQuUiry — e 7, 600
Maintenance of vessSels. o o e »55, 000
For construction of buildings and wharves and purchase of lobster
pound, Boothbay Harbor, Maine—~_ 15, 000
For construction and repairs of buildings, ponds, and reservoir at
Spearfish, 8, Dak- 5, 000
For completion of fish hatcheries In Alaska e ___. 20, 000

In accordance with law the exgenditux:es under these several ap-
propriations will be the subject of a special report.
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CONSERVATION OF FISHERY RESOURCES.

The year has been marked by unusual interest in the protection of
the inhabitants of our interior and coastwise waters and by note-
worthy movements for the maintenance of fishery resources. Fore-
most among the measures of this kind is the formation of the Na-
tional Conservation Commission, whose plans and purposes are of
ffll‘-reaching importance to the ﬂ’sheries. It is hoped that, in addi-
tlon to its other functions, this commission will definitely ascertain
and recommend the relations that the fisheries should bear to agri-
culture, forestry, navigation, mining, and other industries, and will
also take steps “for cooperation between fishing and irrigation in all
public and interstate waters. .

nother very important matter affecting the fisheries is the con-
vention concluded between the United States and Great Britain
under date of April 11, 1908, by which international regulations for
the protection and preservation of the food fishes of the Great I_mkes
and other waters contiguous to the United States and Canada will be
ormulated and enforced by an international commission appointed
Y the two Governments. The necessity for such an internat.iox}al
agreement has long been appreciated; and the practical unanimity
Wwith which the States have been willing to relinquish jurisdiction
heretofore exercised is a most encouraging evidence of regard for the
welfare of the fisheries. ) .
. 8 most serious condition now confronting the American fishing
industry is the fajlure of the States to afford adequate protection to
Inigratory fishes in state and interstate waters. ith the history of
the New England salmon fishery as a warning, some of the States
Seem yet absolutely indifferent to the crying needs' of fisheries for
Sgecles of similar Kabit,s, whose obliteration 1s as certain as that of
the salmon in the Kennebec and the sturgeon in the Potomac, unless
radical corrective measures are taken. The fishes most in need of con-
s1derat}on are the shad, the striped bass, and the sturgeon on the
Atlantic coast and the salmons in the Pacific States.
© striped bass has been referred to elsewhere. The disappear-
ance of the sturgeon from nearly every east-coast river shows how
eed and indifference may in a single generation destroy a valuable
shery. The case of the shad has frequently been pointed out in the
reports of the Bureau; the general decline of this fishery, and con-
Sequently in the hatchery work, for which eggs are obtained from fish
c‘l"l‘lght Or market, has been arrested only in North Carolina among
all the States in which the Bureau engages in shad cultivation. The
Immediate effect of sensible protective measures in this State shows
the results that may be expected from similar legislation for the vari-
Ous important streams, liEe the Potomac, the Susquehanna, and the
elaware, In which the shad has been persisten&y destroyed year
after year without any regard for the future.

The condition and” trend of the salmon fishery of the Columbia
IVer 1s cause for serious concern. The situation has demanded
orompt and judicious action if this fishery is to be preserved, yet

actional and personal considerations have been allowed to interfere
Wlltih the passage of the needed laws, and the condition remains un-
relieved. The Bureau’s efforts in artificial propagation are nega-
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tived by the States’ indifference, and the necessig: for Federal control
of interstate waters in the interest of the fisheries is thus again
forcefully illustrated.

RECOMMENDATIONS.
NEW FISH-CULTURAL STATIONS.

The growth of the fish-cultural branch of the Federal fishery
service and the increasing demands for food and game fishes necessi-
tate the establishment of additional hatcheries from time to time.
At present the greatest need exists in the Mississippi Valley and
Southern States, for the cultivation of commercial ﬁs%es adapted for
culture in ponds and small water courses, and it is strongly urged
that early provision be made for a limited number of hatcheries in
those regions.

INCREASED FACILITIES FOR RESCUING FISH FROM OVERFLOWED LANDS.

This important work, which in some respects is more beneficial
than artificial propagation, is susceptible of great expansion and
may be made the means of saving millions of most desirable food
fishes that are now lost each year. To this end there should be estab-
lished in convenient parts of the Mississippi Valley several stations
with large pond capacity for the retention of rescued fishes pending
their distribution to suitable waters. .

NEW FISH-CULTURAL EXPERIMENT STATION.

It is urgently recommended that there be established within con-
venient distance from Washington a composite station for pond and
river fishes, which shall be operated chieﬁg for the purpose of de-
veloping and improving methods and for the solution of the numer-
ous Froglems that are continually arising in the course of the Bureau’s
work. Such a station as is desired was in a measure afforded by the
Fish Lakes in Washington; but since their abandonment the Bureau
has had no adequate facilities for experimental work under executive
supervision, and the settlement of various important questions has had
to be deferred, for it is not possible to carry on the necessary investi-
gations at the established hatcheries because, in addition to adverse
conditions for the experiments, the regular and required hatchery
work would be interfered with and the output of fish curtailed. The
expense of such a station, with the additional expert services the work
requires, would be more than repaid by the increased efficiency of the
fish-cultural work and the greater economy of administration.

FEDERAL CONTROL OF INTERSTATE FISHERIES AND FISH: TRADE.

In the present far-reaching movement for conservation of natural
resources, the necessity for uniform and adequate fishery protective
laws covering interstate waters has been emphasized anew. It is
accopdingly believed that in view of the lack of concerted action on
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the gart of the States the migratory fishes, at least, in such waters
should be made the subject of Federal legislation. Such legislation
should furthermore be reenforced by extension of the provisions of
the Lacey Act to interstate traffic in fish and fishery products.

NEW BUILDING AND AQUARIUM.

Again is urged the necessity for providing the Bureau with ade-
uate office, laboratory, and aquarium facilities, a recommendation
that has been approved by the present Secretary and his two prede-
cessors, The present cramped and obsolete quarters, lacking in labo-
ratory and storage facilities, greatly retard the operations of the
ureau and diminish its efficiency in various essential lines of work.
new building on the present or an adjoining site is an absolute
essential for enabling the Bureau to meet the increasing exactions of
modern fishery work and to live up to its well-earned reputation at
ome and abroad. In conjunction with this building there should
e maintained a suitable public aquarium, which would be one of the
chief attractions and educational institutions of the capital city.

INCREASE OF SALARIES,

. In the estimates submitted to the Department for the appropria-
tions requireq for the Bureau for the fiscal year 1910 request has been
made for small increases in the salaries of executive, technical, and
clerical employees. These additions are demanded in the interests of
Increased efficiency and as a matter of simple justice to deservin
employees. The recommended additions to salaries, including severa
new positions, aggregate $15,300, which sum is offset by a reduction of

;000 in other items, so that the amount estimated for the main-
;?)'I“aln;ggof the Bureau for 1910 is $35,700 less than was appropriated

Respectfully, Geo. M. Bowess,

Commissioner.
To Hon. Oscar S. Straus,
/Secretary of Commerce and Labor.
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING THE
FISCAL YEAR 1908.

CHARACTER OF THE WORK.

More than 95 per cent of the output of the fish-cultural stations
consists of important commercial species, notably the salmons, shad,
whitefish, pike perch, yellow perch, white perch, lake trout, cod,
pollock, flatfish, and lobsters. These are hatched in lots of many
millions annually and planted by the Bureau, the fresh-water spe-
cies principally in the large coastal streams and in the Great Lakes,
the marine species upon the inshore fishing grounds of the Atlantic.

The cultivation of the fishes of the interior waters generally classed
as game fishes, although a comparatively small factor in the total
output, is a very important feature of the Bureau’s work, supplying
as it does various kinds of young fish for public streams, lakes and
ponds, fishing preserves, private ponds, streams, etc., in all parts of
the United States. Among the fishes most extensively cultivated
for these purposes are the landlocked salmon, several species of
trout, the grayling, the basses, crappie, bream, and catfish; but
various others also are handled. The trouts are artificially hatched
from eggs taken from both wild and domesticated stock; the basses,
catfishes, and others are derived from mature fish held in ponds for
breeding purposes, or (except the small-mouth black bass) they are
rescued from the overflows of the Mississippi and Illinois rivers,
Collections from the latter sources include also pike, buffalo fish,
and several others, which are not distributed to applicants but are
returned immediately to the main streams.

METHOD OF DISTRIBUTION.

The first consideration in the Bureau’s distribution of fishes is to
make ample return to the waters from which eggs or fish have been
collected. The remainder of the product is consigned to suitable
public or private waters on application which is endorsed by a
United States Senator or Representative. The fish are carried to
their destination in railroad cars equipped for the purpose, or by
messengers who accompany the shipments in baggage cars, and are
delivered to the applicant free of charge, at the railroad station
nearest the point of deposit. During the past-fiscal year (July 1,
1907, to June 30, 1908), the Bureau received 8,284 applications for
fish, nearly all for the game species. The demand, especially for the
basses, crappie, and the catfishes, has for some time been greater

7



8 DISTRIBUTION OF FISH AND FISH EGGS, 1908.

than could be met with available resources, and the number of appli-
cations this year was 1,938 more than in 1907.

ALLOTMENTS.

The supply of particular fishes available for distribution, and con-
sequently of the number allotted to individual applicants, is largely
determined by the difference in methods of hatching the different
species and the present facilities therefor. The area and character
of the water to be stocked, however, must likewise be considered;
the water area that would receive a million pike perch fry would per-
haps be assigned no more than 200 or 300 black bass 3 or 4 inches
long, or four to eight times that many if the bass were planted as
fry. The explanation is in the fact that pike perch can be propa-
gated by the hundred million, while black bass, hatched by other
methods or collected from overﬁowed lands, can be produced only
in comparatively small numbers. The Bureau does not attempt to
allot to any applicant more than a liberal brood stock of the basses or
sunfishes. With brook trout, which are distributed both as fry and
fingerlings, allotments of fry are many times larger than allotments
of fingerlings 3 to 4 inches long.

SIZE OF FISH WHEN DISTRIBUTED.

Fishes are distributed at various stages of development, according
to the species, the numbers in the hatcheries, and the facilities for
rearing. The commercial fishes—such as the shad, whitefish, lake
trout, pike, perch, cod, etc., hatched in lots of many mllhons——are
necessarily planted as fry. Tt is customary to distribute them just
before the umbilical sac is completely absorbed. Atlantic salmon,
landlocked salmon, and various species of trout, in such numbers
as the hatchery facilities permit, are reared to fingerlings from 1 to 6
6 inches in length; the remainder are distributed as fry.

The basses, bream, and other sunfishes are distributed from th®
fish-cultural stations and ponds from some three weeks after they are
hatched until they are several months of age. When the last lots
are shipped the basses usually range from 4 to 6 inches and the sun-
fishes from 2 to 4 inches in length The numerous fishes collected in
overflowed lands—basses, crappie, sunfishes, catfishes, yellow perch,
and others—are 2 to 6 inches in length when taken and distributed.

Eggs are distributed only to state hatcheries or to applicants who
have hatchery facilities.

The varying usage in the classuﬁcatlon of young fish as to size has
caused such confusion and difficulty that the Bureau has adopted
uniform definitions, as follows:

Fry=fish up to the time the yolk sac is absorbed and feeding begins.

Advanced fry=fish from the end of the fry period until they have reached s length
of 1 inch.
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Fingerlings=1fish between the longth of 1 inch and the yearling stage, the various
sizes to be designated as follows: No. 1, a fish 1 inch in length and up to 2 inches;
No. 2, a fish 2 inches in length and up to 3 inches; No. 3, a fish 3 inches in length and
up to 4 inches, etc.

Yearlings=fish that are 1 year old, but less than 2 years old from the date of hatch-
ing; these may be designated No. 1, No. 2, No. 3, etc., after the plan prescribed for
fingerlings. .

SPECIES CULTIVATED IN 1go8.

The following full list of species that the Bureau was concerned
with in 1908 includes some 50 fishes and the lobster. Except as
otherwise indicated all of these were artificially propagated.

THE cATFISHES (SILURIDE):
Spotted cat, blue cat, channel cat (Ictalurus punctatus). Collected from over-
flows, in addition to being artificially propagated.
Horned pout, bullhead, yellow cat (Admeiurus nebulosus). Collected from over-
flows, in addition to being artificially propagated.
Marbled cat ( Ameiurus nebulosus marmoratus).

THE SUCKERS AND BUFFALOFISHES (CATOSTOMID®):
Small-mouth buffalofish (Jctiobus bubalus). Collected from overflows.

TaE MINNOWS AND CARPS (CYPRINIDR):

Carp (Cyprinus carpio). Propagated principally as food for other fishes, but also
distributed. _

Goldfish (Carassius auratus). Introduced species, propagated for ornamental
purposes; not distributed.

Tench (T'inca tinca). Cultivated varieties, green tench and golden tench. Intro-
duced species, propagated for ornamentsl purposes; not distributed.

lde (Leuciscus idus). Cultivated variety, golden ide. Introduced species, propa-
gated for ornamental purposes; not distributed.

THE SHADS AND HERRINGS (CLUPEIDZ):
Shad (Alosa sapidissima). -
THE SALMONS, TROUTS, WEITEFISHES, ETC. (SALMONIDE):
Common whitefish (Coregonus clupeiformis).
Lake herring, cisco (Argyrosomus arteds).
Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha).
Silver salmon, coho (Oncorhynchus kisutch).
Blueback salmon, redfish, sockeye (Oncorhynchus nerka)
Humpback salmon (Oncorhynchus gorbuscha).
Steelhead, hardhead (Salmo gairdnert).
Rainbow trout (Salmo irideus).
Atlantic salmon (Salmo salar).
Landlocked salmon (Salmo sebago).
Yellowstone Lake trout, cutthroat trout, blackspotted trout (Salmo lewis).
Colorado River trout, blackapotted trout (Salmo pleuriticus),
Golden trout (Salmo roosvelti)
Sea trout (Salmo trutta). Introduced species.
Loch Leven trout (Salmo trutta levenensis). Introduced species, propagated in lim-
ited numbers for observation under natural conditions,
Lake trout, Mackinaw trout, longe, togue (Cristovomer namaycush).
Brook trout, speckled trout (Salvelinus fontinalis).
Sunapee trout (Salvelinus aureolus).
Oanadian red trout (Salvelinus marstont),
Hybrid trout (Salvelinus aureolus).
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THE GRAYLINGS (THYMALLIDE):
Montana grayling ( Thymellus montanus).

THE PIKES AND PICKERELS (Esocipx):
Pike (Esox lucius).. Collected from overflows.
Pickerel (Zsozx reticulatus). Collected from overflows.
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHIDA):
Crappie (Pomozis annularis). Propagated and collected.
Strawberry bass, calico bass (Pomozis sparoides).
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). Propagated and collected.
Warmouth, goggle-eye (Chanobryttus gulosus). Propagated and collected.
Snlall-mouth black bass ( Micropterus dolomieu).
Large-mouth black bass ( Micropterus salmoides). Propagated and collected.
Bluegill sunfish (Lepomis pallidus). Propagated and collected.
Other sunfishes, chiefly Eupomotis gibbosus. Collected.
THE PERCHES (PERCIDE):
Pike perch, wall-eyed pike, yellow pike, blue pike (Stizostedion vitreum). Col-
lected.
Yellow perch (Perca flavescens). Collected.
White bass (Roccus chrysops).
THE 8EA BASSES (SERRANID.E):
Striped bass, rockfish (Roccus lineatus).
White perch ( Morone americana).
THE cops (GADID.E):
Cod (Gadus callarias).
Pollock (Pollachius virens).
Haddock ( Melanogrammus sglefinus).
THE LABRIDS (LABRIDE):
Tautog, blackfish ( Tautoga onitis).
THE FLOUNDERS (PLEURONECTID.E):
Winter flounder, American flatfish (Pseudopleuronectes americanus).
THE CROAKERS (SCLENIDX):
Freshwater drum (Aplodinotus gruinniens).
CRUSTACEANS:
American lobster (Homarus americanus).

OUTPUT.
BUMMARIZED STATEMENT.

As the result of special efforts in the hatchery work this year, the
output of fish and eggs in 1908 was greater than ever before in the
history of the Bureau, reaching a total of 2,871,456,280. Of this
number 2,413,809,225 were young fish distributed for the stocking
and restocking of public and private waters, and the remaining
457,647,055 were eggs delivered to state and foreign hatcheries. The
output of young fish exceeds the greatest previous record for any one
year by 376,000,000.

Whitefish, silver, blueback and humpback salmons, rainbow and
brook trouts, large-mouth and small-mouth black basses, yellow
perch and white perch, cod, flatfish, and lobsters show the largest
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increases over last year. The shad collections, while not conspicuous
numerically, were notably greater than in 1907, owing to the effect of
restrictive fishing laws in North Carolina, where the Bureau has a
hatching station. The number of lake trout, pike perch, and chinook
and Atlantic salmons was smaller than in the preceding year, but the
decrease was a normal one.

SumMmary or DistrisuTioN OF FisH AND Ecas, Fiscar YEar 1908,

Fingerlings,
Specles. Lggs. Fry. yearlings, Total.
and adults.
Catfish. oo eiiii e i ............................. 277,601 2717, 601
N 350

Chinook salmon.
Silver salmon. ..
Blueback salmon
Humpback salmon..
Steelhead trout...... R,
Rainbow trout. . ... .aiiiiiiiiiiaan
Atlantle salmon.. ... ... .....iee..... e
Landlocked salmon. . ceen
Blackspotted trout
Loch Leven trout.

Crapplo snd strawberry bass. ................. X
Rock bass.....cooooeiiiiiiiiiiiiiiiiaa, .

Large-mouth black bass
Bream or sunfish.......
Pike porch........
Yellow porch. ... ooioeniiie i

. 794,000 {:. . 794,
LODSUOT « e oo omemom oo 180,932,000 1,0i17] 180,033,011
TDOLAL . ceee e eeee e en e e eans 457,047,055 | 2,308,886,257 | 14,022,968 | 2,871, 456,280

WORK AND OUTPUT OF THE S8TATIONS.

The following tabulation lists all of the stations operated by the
Bureau in 1908, and shows for each the period of operation, the kinds
of fishes handled, and the number of fish and eggs produced. It
shows also the character of the work in each locality and in some
degree the relative importance of the stations. The last statement
should be qualified, however, for particular instances. Some sub-
stations are more important in the actual fish-cultural work than are
the stations to’which they are, for purposes of administration, sub-
ordinate; but the output of these important substations is not always
shown separate from that of the main hatchery. Distinctions are
indicated to some cxtent in the table by means of a scheme of type.
All of the stations and all of the substations where eggs were hatched
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are printed in ordinary roman type, with marginal indentions to

show their relative administrative status.

Substations which were

merely collecting points, perhaps shifting in location from year to
year, are printed in italics, and their output is ordinarily included

with the output of that species credited to the main station.

The

transfers of eggs and fish from station to station are recorded in foot-
potes under the station from which taken, and the yield is credited
to the receiving station. Transfers of eggs are frequent, serving
convenience and economy in transportation to stations which are to
be distributing centers for the respective species, for the shipment of
eggs is easier and cheaper than the shipment of young fish.

StaTiON8 OPERATED AND THE OUTPUT oF Each.

Perlod of ingager
erlod o 2 o nNgs,year~
Statlon. operation. Species handled. Eggs. Try. lings.‘and
adults,
Balrd, Cala............ Entire year....... Chinook salion 10,442,950 | 4,780,855 ...
Battle Creek, Cal. .... Oct. 1-Yan. 21.....[..... do.......... 036,379,700 ... ..ol
Bouldin Island, Cal...| Apr. 17-June 17...{ Striped bass. .........[............ 1,272,500
Mill Creek, Cala. .....| Oct. 1-Febh. 2. . ... Chinook salmon 18,132,000 |....coo...
Yreka, Calo. .. ... Dec. 18-Apr. 1....| Rainbow trout........ 200,000 |....oouee...
Baker Lake, Wash. .... Entire year. ...... Blueback salmon. ....|............ 8,466,145 |.
Chinook salmon.......J............ 430,245 |.
Humpback salmon....|............ 76,165 ).
Silversalmon.........|............ 10,481,000 .
Birdsview, Washa. . |..... [« 1+ T Blueback salmon. . ... 75,000 68,160 |.
Chinook salmon.......|..._........ 68, 06
Humpback salmon....|............ 6, 688, 507
Silver salmon......... 200,000 | 2,781,714
Steolhead trout. 186, 9

Battery, Tavre de

Grace, Md.a
Boothbay Harbor, Me. .
Pemaguid, Me
Portland, Me.

Kittery Point. .
Bozeman, Mont.a. . . ...

Redrock, Mont
Bryans Polnt, Md.a. ...

Cape Vincent, N. Y....

Central S8tatlon and
gglamn, ‘Washington,

July 1-Sept.
Entire year....

Apr. 1-June 25....

Entire year

| Brook trout.

ar. 2-May 27....| Shad

Shad...........
Yellow perch. .
White perch.
Cod

ido

Rainbow trout...
Steelbead trout.......

Blackspotted trout....|....

Golden trout

Grayling

Yellow perch..
Whitefish....
Pike perch. ..
Yellow perch

Steelhead trout.......
Landlocked salmon. ..
Shad............. ...
Whitefish............
Lake trout

o For convenience in handling, transfers were mado as follows:
Baird to Central Station, 35,000 chinook salmon eggs.
Mill Creek to Baird, 1,285,000 chinook salmon eggs.

Yreka to Clackamas,
Birdsview to Craig B

trout
Battery

]

Bozeman to Leadville, 50,
Bryans Point to Central 8§

100,000 rainbow trout eggs.
rook, 502,000 humpback salmon eggs, and to other stations, 104,000 stoelhead-

gS.

5& Central Station, 6,048,000 white-perch eggs.
grayling oges.

tation, 039,%00 shad oggs and 3,120,000 yellow perch eggs.,
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Srations OPERATED AND THE Ourreut oF EAacE—Continued.

13

Perlod of “Flnger-
ngs,year-
Station. operation. Species handled. Eggs. Fry. llngs,);n )
. adults.
Central Station and | Entire year...... Brook trout...........
aquaris, Washington, Pike perch...
D. C.a—Continued. Yellow perch
‘White perch...
Clackamas,Oregon City,{..... [« [+ PO Chinook salmon.
Oreg.a Silver salmon.....
Landlocked salmon. .
Steelhead trout.....
Blackspotted trout
Ralnbow trout...
Brook trout. .
Lake trout.....
Bl&' V&l’lhlte Salmon, | Aug. 1-May 1..... Chinook salmon.......
ash. )
Eagle snd Tanner | Aug. 1-Nov. 14....0..... [ [ VRS FUUURPPUIE SRR PRPPRP
creeks, Colurub ia
River, Oreg.a
Eagle Oveck, Clacka- | Mat. 15-Juno 1. ...| Bteclhead trout
mas River, Oreg.
Findley Eddy, | Aug. 1-May1l..... Chinook salmon
Roguo River, Oreg. 8ilver salmon. .
Iilinols River, Rogue | Aug. 1-Apr. 30.... Chinook salmon
River, Orezé. Steelhead trout. .
Li{:‘trle %vmm almon, | Entlre year....... Chinook salmon
ash.
Rogue Rilver (Elk |..... [ 1 PR R, P 1 T,
Creck), Oreg. Steelhead trout

Applegate Creck,
ogue River, Oreg.

Willamotte Falls,

QOregon City, Oreg.

Cold Springs, Bulloch-
ville, Ga.

Brook, East Or-

cmlﬁmd, Me.a

Uppeor Penobscot,
tacoyvilic, Me.
Duluth, Minn.s.........

Isle Royale, Mich.....
Keweenasw Point,
AMich.
Marquette, Mich......
Ontonagon, Mich....

Febh. 1-Apr. 30....

June 1-June 30....} 8

Entire year.......

Nov. 26-May 25...

Entlre year.......

Oct. 28-Nov. 18...
Oct. 17-Nov. 18...

Oct. 17-Nov. 8. ...

.| Oct. 16-Nov. 1....

Sept. 16-Oct. 13...

Apr. 1-May 25

Fish Hawk (steamer),

Pamlico River, N. C.

a For convgnience in hnnd“"f;’
Central 8tation Lo Cralg

Clackamas to Nashua, 100,000 chinook salmon oggs.

Clackamas to Duluth, 50,000 steolhead trout eggs.

Apr. 2-Msay 10

Eagle and Tanner creeks to Bi
Craig Brook to Nashus, 17,000
Duluth to Cape Vincent, 2,308,880 lake trout eggs.

¢ Apr. 15-May 25....
Entire year...

White Salmon

Blackspotted trout.................
Sllver salmon

Rock bass............. -+

Warmouth bass.......

Large-mouth bluck
bass

Bream or sunfish......[............
Atlantle salmon....... .

Landlocked salmon. . I
Humpback salmon... ..
Brook trout........... I
Atlanticsalmon....... ............

Whitefish. ............l...oooons
Steclhead trout....... |
Lako trout............

Brook trout
Pikeperch............ |
Lake trout,

Shad
Striped bass
Catfish................

Rock bass .
Small-mouth black |...

ass.

Large-mouth black
ass.

Bream or sunfish

Yellow perch
8had

transfers wero made ag follows:
rook, 30,000 chinook salmon {ry and fingorlings.

rook trout fry and 142,000 brook trout fingorlings.

Statlon, 1,824,670 chinook salmon oggs.
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StaTiONs OPERATED AND THE OUuTPUT OF EacE—Continued.

Station.

Period of
operation.

Specles handled.

Eggs.

uFlnger-
ngs,year-
1in; ,yt'md
adults.

Gloucester Mass.a......

Beverly, Mass
Boston, Mass..
Cohasset, Mass.
Hull, Mass......
Marblehead, Mass. ...
Plymouth, Mass......
Portsmouth, N. H.
Rockport, Mass..
Greon Lake, Me.a......

EBranch Pond, Afe.....

Grand Lake Stream,
Me.

Langdon, Kans.d.......

Leadville, Colo.a.......

Cheesman Lake, Colo. .
Darrah, Colo...

Edith Lake, Colo.
FEldora Lake, Colo

E'r?dbrechta Lake, ’
olo.
Grand Lake, Colo ...

QGrand Mesa Lakes...

Musgroves Lake, Colo.
Ridgways Lake, Colo. .

Twin Lakes, Colo.....
Wellington Lake, Colo.
Zoebles Lake, Colo

Mammoth Spring, Ark..

Manchester, Iowaa

Bellevue, Iowa c.......

.1 Oct. 15-Nov. 1

Sept. 1-Nov. 20...
Entire year

Entire year.......

Apr. 1-May 31.....
ov. 5-Nov. 21

Oct. 20-Nov. 14...
Oct. 10-Nov. 8. ...

July 25-Aug.31....
Juﬁ’ 1-Dec. 15;
ay 26-June 30.

Oct. 13-Dee. 12....
Nov. 17-Dee. 7;
Feb. 10-¥eb. 12.
Nov. 10-Dec. 10. ..
..... [« T
Ooct. 10-Nov. 13...
Entire year

July 1-Nov. 1

berry bass.
Large-mouth

bass.
Bream or sunfish.....
Landlocked salmo;
Rainbow trout.....
Blackspotted trout.
rout

Blackspotted trout. ..
Rainbow trout
Brook trout..........
Blackspotted trout. ..
Brook trout
Rainbow trout
Brook trout..........

Rock bass
Simall-mouth

black
bass.
Lcl\)rgo-mouth black

8SS.
Rainbow trout
Blackspotted trout. ..
Lake trout
Brook trout..........
Rock bass.......... .
S8mall-mouth  blac

ass.
Pike perch
Catfish
Crapple and straw-

rry bass.
L%rgu-mouth black

8SS.
Bream or sunfish
Buffalo fish
Yellow perch

Freshwater drum

black

& For convenfence in handling, the following trans{ers were made:
Gloucester to Woods Hole, 426,000 cod gf;s
Green Lake to other stations, 140,000 landlocked salmon eggs.
Leadvillo to other stations, 30,000 rainbow trout eggs, 887,720 blackspotted trout eggs,and 600,000

brook trout eg

€]

Manchester to otﬁfér stations, 256,000 rainbow trout eggs.
b The fish distributed from Langdon, Kaus.. were purchased by the Bureau.
¢ Station for the collection of fishes from overflowed lands.

121,511
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StaTIONS OPERATED AND THE QutPuTt OF EAcHE—Continued.

‘ Finger-
Peérfod of s llngs,year-
Statfon. operation. Bpecies handlod. Eggs. Fry. (|08 aand
adults.
Manchester,Iowa—Con.
La Crosse, Wis.o._... July 1-Nov. 1..... 56,475
27,000
Crappie and straw- |. 44,815
berry bass.
Rock bass...eeuviieiifonniineii]oieieii, 125
Large-mouth  black f...........cfeieeeiaaa... 70,480
bass.
Pike..cooociioaii. 5,560
Bream or sunfish 40, 450
Yellow perch.. 13,625
White bass 500
North McGregor, |..... [ T S, Catfish..... 159,165
Jows, & Buffalofish , 000
Pt 12,000
Crappie and SWaW- . .....ovieiifareenennnnan 62,850
berry bass.
Large-mouth  DIBCK ). ...oovvnii)eennninnnn.. 3,175
bass.
Rockbass.............loooociiiideaiil ,
Bream or sunfish. 57,876
Yellow perch..... 27,900
Freshwater drum 1,000
Nashus, N. H.......... Entire year....... Chinook salmon 86,000
Landlocked salmon. ../, .. rreaaas 32,000 I...........
Lake trout
Brook trout. .

Cumberland Conter,
e.
Lake Sunapee, N.II ..
Neosho, Mo.?

Northville, Mich.>__....

Alpens, Mich

Beaver Island, Mick. ..
Charlevolx, Mich

Detroit, Mich.b_._....

Algonac, Mich......
Bay City, Mich..
Belle Isle, Mich
Grassy Island, AMich.
Bault Ste. Marte, Mich.

Put-in Bay, Ohlob......

Kelleys Island, Ohio...
Middle Bass, Ohto.....
Monroe Piers, Mich...

Oct. 17-Mar. 17...

Sept. 1

Entire

5-Nov. 14...

year

Feb.26-May 7.....
Nov.4-Nov.23....

Feb. 28-May 2

Entiro

year

Apr.30-May 27. ...

oot 21

~Dec. 7......

Oct. 21-Nov.28. ...
Feb.13-May 28. ...

Entire

year.......

Nov.10-Dec. 3.....

1
do

Apr. 1-Apr. 19.

Sunapeo trout..
Rainhow trout.
Hybrid trout..........
Small-mouth  black

ass.
Brook trout

Crapple and straw-
berry bass.

Rock bass.............
Small - mouth black

bass.
Large - mouth black
bass,

Bream or sungsh......
Steelhead trout........
Loch Leven trout
Lake trout

Slgall -mouth Dblack

[ 1 PO
Lake cisco

Lake trout
Piko perch
Whitefish

aStation for the collection of flshes from overflowed landa.
b For convenience {n handl(nﬁi

N

o0sho to Mammoth 8pr
Northville to other statlons and substations, 17,351

the followin,

g, 45,400 rainbow trout

transfers were made:

50

107,766, 000
12,790, 000

and 600 fingerlings.
lake trout eggs.

Detrolt to other stations and substations, 130,500,000 whitefish eggs and 16,000,000 plke perch eggs.
Put-in Bay to other stations, 20,000,000 whitefish eggs and 62,

,000 pike perch eggs.
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StaTions OPERATED AND THE OuTpur OF Eacm—Continued.

Station.

Put-in Bay, Ohio—Con.
North Bass, Qhio.

Pelee Island, Ont.
Port Clinton, Ohijo. . ..

Toledo, Ohio.
Quincy, Ill........
Meredosia, Ill.

8t. Johnsbury, Vt.b.....

ton, Vt....
Chittenden, Vit

Darling Pond, Gro-
ton, Vit.

Lake Manefield,
Stowe, V.

Lake Mitchell, Shar-

on, Vt.
Swanton, Vt.b........

Arling!

8an Marcos, Tex........

8pearfish, 8. Dak. b ....

Schmidts Lake, §.
Dak

Thumb of the Lake,
Yellowstone Park.
Tupelo, Miss

White Sulphur 8prings,
W. Va.

Woods Hole, Mass

Chilmark, Muss..

Nantucket, Mass.
Plymotth, Mass
Sandwich, Mass

-] Sept.13-Nov

'| May 15~June 30

do......
Aug. D}O—Dec. 12..
Sept. 14-Nov.23...
Sept. 2-Dec. 12.

Feb. 10-June 3

Entire year

Oct.25-Dec.31. ...

July 1-Aug. 1;
June 1-June 30.
Entire year.......
..... (¢ [
..... [+ 1+ TR

Small - mouth black

Pike perch

Yellow perch

Crapple and straw-
berry bass.

Rock

Warmouth bass

asS.
Bream or sunflsh
Rainbow trout.......
Loch Leven trout
Brook trout

Black-spotted trout..
Large-mouth black
bass.

Bream or sunfish
Yellow bass..
Rainbow tro
Brook trout.
Small-mouth blac

bass.
Large-mouth black

Wagquoit, Mass

| Jan. 21-Apr.9.....

aStatlon for collection of fishes from overflowed lands.

bFor convenience in handling, the following transfers were made; :
St. Johnsbury to other statlons, 50,000 brook trout eggs and 345,000 brook trout fry.
Swanton to other stations, 11,000,000 pike perch eggs.
Bpearfish to other stations, 504,000 blackspotted trout eggs.

Lz;rge-mouth black |.

Black-spotted trout....

bass.
Blackspotted trout....
Cod...

i»’eriod of “Finger-
ngs, T-
operation. Species handled. Eggs. Fry. "ngs'y;‘ ":d
adults.
.| Nov.10-Dec.3..... Whitefish...ooooiniiooeiiiiifoeriaena]oieniaae.
Lake cisco.
Nov.17-Nov.24...| Whitefish.............|......oiiie
Lake cisco
Nov. 5-Nov. 29; | Whitefish
Apr. 6-Apr. 30. | Lake cisco
ke perc!
Apr.1-Apr.30.....|..... do
Entire yesr....... Office headquarters). s
July 1-Dec. 12; | Catfish. veen 13,465
Apr.10-June 30. | Carp.........ccon-n.t 135
Crapple and straw- 43,150
berry hass.
Large - mouth black [............ 109, 700
bass.
Bream or sunfish......
Pike perch.....
Yellow perch. .
Entire year....... Landlocked salmon
Lake trout.........
8teclhead trou
Brook trout....
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SraTioNs OPERATED AND THE Ourpur oF EacE—Continued.

Fingt
Period of N lmgs ear-
Station, operation. Specles handled. Eggs. Fry. | s’,yand
adults.
Woods Hole, Mass.—
Continued.
Westport, Mass....... Mny 15~June 30....
West Tisbury, Mass. . d
Yarmouth, Mass......
Wytheville, Vags.......
arp . .. .
Rumbow trout.. . ¥ . . (47,018
i}rook trout ...... . lég, GO0
tock bass............
bl{l)all-mouth bilack l........oo0p 0 600 f....... .
Lurge—mouth black [ 19,470
Yes Bay, Alaska.......(..... do..coeniia Dluebnck salmon...... P, , 309, [

l

a For convenience in handling, there were transferred from Wytheville to other stations 460,000 rainbow
trout eggs.

ALLOTMENTS TO STATE FISH COMMISSIONS.

As usual, various state fish commissions were supplied from the
Bureau’s stock with eggs to be hatched and distributed under their
respective auspices. Following is a record of such allotments in
1908:

ALLOTMENTS oF F181f aAND Kaas To STATE Iis CoMMIssioNs, I'iscarn Yrear 1908,

Fry. vearlings,

State and species.
and adults.

( Fingerlings,
|

California:
Chinook SBUMOM. . ovvrueai i iincnernnirenanasanncann . 68,047,850

Colorado:
125,000 |..
50,000

Blackspotted trout
Laketrout. ... ...o...oiiiiiiiiiiiiiiians
Connectlcut:

White perch.a...ooooaiinnt
Maryland:
ainbow trout...................
Yellow perch-
Massachusetts:
Ruin?eow trout

Michigan:
Landlocked salmon..................
Lake trout........
Pike pcrch ...........................................

Missouri: ;

TBIOOK EIOU . een e neeneneeneeaeareeane e enenennenenas |

fre:

Chinoo]
Lako trout. ... ..oooiiiiiiii it .

65762—090——2
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ALLOTMENTS oF Fise aND Eaas ro State Fisu Commissions, FiscaL YEAR 1908—
Continued.

Fingerlings,

Btate and species. Eggs. Fry. yearlings,
and adults.

Oregon:
BINO0OK SAIIION . -« eeeeeeeneeeeeeeeeeesenaeanenaes | 1,485,000 |...
Pennsylvania i
ftefish.............. | b76,860,000
Leake cisco...... | 10,720,000
Silver salmon..... L 100, ..
Blackspotted trout. . .. ... 126,000 ;..
Lake trout. ... ..o eaaeee 500,
}}:lkc perch b 144,725,000 '
Ralnbow trout. ... ..ooovriiiiiie s .. I 50,000 .. .ovnnninn... et
Vermont: ; ! )
LAKE tTOUL . - o ceeeie e e e e i as | 300,000 i...o..iiail... [
BrooK tr0Ut. .o vctve it i iaen e anacana et aes . 84,500 ‘ -
- Wisconsin:
Whitefish. ..t
Steelhead trout
Ralpbow trout.................
GIBYHDE . o eeieii e
Wyomin,

Blackspotted trout
Lake trout.......oo.ocioeenne
Graylng. .ccoeeennrmnaennanan

FOUBL. ..arsnereseenneencanenannns P . 4,975,000 |

49,800

aThe Ohio Fish Commission cooperated by furnishing a vessel; crew and expenscs pald by Bureau.
b The Pennsylvania Fish Commission contributed the cost of collecting thesc eggs.

SHIPMENTS TO FOREIGN COUNTRIES.

A large number of eggs were shipped abroad in 1908, the success
of previous efforts to acclimatize American fish, especially salmons
and trouts, in foreign countries leading each year to further requests
from foreign governments.

SuaipMENTS OF EGG8 To FOREIGN COUNTRIES, FiscaL YEAR 1808.

Country, 8pecles. Eggs.

Argenting.........oooiiiiiiiianaiaaanas Chinook salmon 2568, 000
8ilver salmon...... - 96, 000

Blueback salmon .. 75,000

Steelhead trout. ... ..o.ooviiiiiiiiiiiiens .. 193,725

Ralnbow trout........o.oooiiiiiiiiiieiiens .. 30,000

Landlocked salmon. . ......oooviiiiinnnnnns .- 15,000

LAKO trOUL. . coveteiiaanaeeiaiiinraanes .. 75,000

Brook trout................ ... P .. 75,000

€O . eeeeieeecrsecatasaectansenananann ..i 3,000,000

Fr8OC0. . ..curesrnnuieaensonaancecnnnnnn Rainbow trout.........oooevnnnns 20, 000
Blackspotted trou 10, 000

GeIMANY ... ceeriiiiinenraccansansonns Rainbow trout... 00, 000
Switzerland...............lllll Lake trout.... 50,000
L1 T O A RRERRREE ] 3,007,726
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DETAILS OF DISTRIBUTION OF FISH AND FISH EGGS,
FISCAL YEAR 1908.
CATFISH.
|
Fingerlings, Fingerlings,
Disposition. yearlings, Disposition. yeariings,
and adults. and adults.
Alabama: JTowa—Continued.
Allenton, Bonner's pond 250 Lansing, Mississipp! River...... 7,500
Bear croek Bear Creek 100 Manchester, Maguoketa River.. 2,000
Dadeville, Blue Lake. . 450 North McGregor, Mlsslsslppl
Ofl Mill Pon 225 River......cooii il 71,000
Wilson’s pond 225 Oskaloosa, Guthrie’s pond.. 150
Eufauls, Oulce's lake 225 Sutherland, Frog Pond... 150
Guin, Hulsey’s pond 100 Youde's pond . 150
Huruboro, hlgpen s 225 Waylnnd Montgomery's pond 150
Inverness, Plckett's pond. . 225 || Kan
Lafa: em: Occlagger Creek 225 Cu.nndu, Sledert's pond. . 100
Opeliks, ,ylo s pond. 225 Cheney, Walter's pond. 50
Shield's pon 450 Gardon Plain, Wiske’s pond 50
Spring Pond 225 1lutehinson, Truesdell's pond 150
Sesle, Sandfort Pond. 225 Jetmore, Buckmer Croek. 300
Sylucau 0, reservoir. . 225 Leoti, Bluff Lake. . 150
Three Notch, Christl 225 Harrls Pon 100
Winfleld, Dickinson’s pond. 100 Marlon, Lyons Creo 300
Arizona: Medicine ge, Alexander Lake 30
Yuma, Colorado River... 450 Case’s pond. ... 30
Arkan Osage City, 8alt Creek.......... 300
Bcllel’onm. Holmes Pond 200 8haron, Cedar Mountain Pond.. 20
Fort 8mith, Carnall Pond 150 Cole'spond............. 20
Johnson Poni 150 Sharon Valley Pond.. 20
Lick Pond. 150 Wichita, Excelslor Pond........ 25
Uptmoor P 150 |} Kentucky:
leasse, Wildcat Pond.. 100 |, Aubumn, Ragland’s pond........ 100
Colorado: . Bowling Green, ravelstead
La Veta, Shearer’s lake. ... 160 Pond. .o . 100
Paonia, Hammond’s lake 200 Cave (,lty 100
Geoga: 100
nyers, Hick’s pond 300 Eubsaok’s 100
Hull's pond 150 I1ighland Pond. 100
Peek’s pond. . 150 Reynolds Pond. 100
Poplar Bpring 150 Vance's pond. 100
Walker's pon 150 Eminence, Roes Pond.. 150
Rabbit, Inland Lake. . 125 Franklin, Douglass Pon 200
Montgomery's 125 I Drakes Pond. 300
Idaho! ! Graefts Pond 100
Priest River, Meadow l.ake. 150 Turner’s pond 200
Miinois: Fredonla, Darrah’s pond. 200
Carbondals, Dillinger Lake 200 Glasgow, Dulin’s pond.. 100
Carterville, Stattlar's pond 200 Knlpp’s pond 100
Naperville, DuPage River. 600 keggs’s creek 150
Porcy, Li hiner's lake. .. 200 Hodgoenviile, Nolin Cree 450
Savanna, lsslsslppl Riv 22,500 Hop nsvxlle, Lake ‘Winon, . 200
Indiana: est Fork of Lit-
Angola, Lake James. ..... 200 t.le River....... 200
Aurora, Sutton’s pond..... - 100 Lexington, Pilkdnton's pond 100
Datesville, Louf;hrey Creek. ... 200 Loulsville,D wood Pond... 100
Boonville, Koh er's pond.. 100 McBrayer, B ey s pond... - 100
Roetzel's pond. .. 100 Mayfleld, Axsom’ s pond.... . 100
Brazil, Campbells Pond......... 100 B nd... . 100
Connersvule, Gittinger’s pond... 100 Stubb%ﬂe d’s pond. .. 100
West IFork of Nicholasville, Hollenden Pond. . 126
White River.... 100 Lyne’s pond...... 125
Cory, Herington’s pond......... 100 Harris, Ford Lake.............. 250
Danvmo, Bcearce's End. 50 Pembroke, Blg-I’ond ........... 100
Dunkirk, Moore's 1 : 150 || Bland Pond. .. ... . 100
Fountain City, Buttonwood Peewee Valley, Kyce's lake..... 300
Pond.....cconeeiniiiianaceans 100 Rocky Hill, im Pond....... .. 100
Haubstadt Kruse's lake. 100 Shelbyvtlle Clear Creek......... 300
Knightst.own. Blue River. 260 Marys Heaven's pond........ 200
Laporte, Stites Pond. .. 300 Sulphur Coleman's pond..... .. 100
Lebanon, Goodwin's 100 Trenton, McChesney’s pond..... 100
gravel pit. 100 Versallles, Rockland Pond. .. ... 100
1iberty, Davls 8 pony 100 'Woodburn, Drakes Creek........ 300
Milan, Webb's pond. 100 (| Michigan:
Morris, Reuss Pond. 100 Cedar Cit ,Bow Lake........... 250
Pleasant Lake, Kimse; 100 Delton, ¥ all Leke. .. .. cen 250
Warren, Smethhurst Pon 100 || Grass Luke, Grass Lak . 300
Wawaka, Pond of the Shad 100 Tims Lake. . 30
Iowa: Lakeview, Tamarack Lak . 250
Baxter, Turkey Lake.... 150 own Line Lake..... 250
Belle Plaine, McCandless 100 Manitou Beach, Devils Lake..... 550
Bellevue, Mlssisslp i River 22, 500 Portland, Grand River Pond.. 250
Clayton Missl e})&) River 39, 600 Prescott, Cranberry Lake........ 250
Falirfi Lake... 1,000 Richland, Gull 250
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Fingerlings, Fingerlings,
Disposition. yearlings, Disposition. yeartings,
and adults and adults.
Minnesota: Oklahoma—Continued.
Alexandria, Geneva Lake ....... 250 Garber, I1arrls Pond............ 75
Brownsville Mississippi River. . 13, 500 Geary, Edenview Pond. 30
azeppa, Mazeppa Lake........ 2,000 QGlencoe, Estes Pond.. 150
Mlssiss1pp Gut.hrle, AsI)e S pond. . 150
Guntown,Club Myﬂng Pond.... 150 and’s pond.. 125
Hardy Statlon, rtin’s pond... 225 Kleffer’s pond. . 125
Kosclusko, Daniel’s g aeeaaas 275 Redington Lake.. 200
Lauderdale (‘am I’'s pond... 50 Soverin’s pond.. 125
Okolorm, W’alton pond......... 150 Twin Lake No. 2. 250
Missourl IIcuessey, Baker’s pond... 30
A]ma Clear Pond............... 100 Hooper, Hancock Reservolr. 15
Anderson Thief 11ollow Springs. 100 Kingfisher, Danne’s pond. 30
Brookllne Anderson’s pood...... 100 Marshall, Conklin Pond.. 50
Columbia expenmen pond. 25 Meeker, Sebastlan’s pond, ... 100
Mansfield, Weller s pond.... 100 Mountain Park, Spr ng l’oud. .. 50
Qzark, Finley Creek....... : 100 Muldrow, Gresham'’s pond 100
W ent.worth lder Pond........ 100 Rlngwood Pafne’s pond. 50
Montsna. fym Long Creck Pond. 25
Butta Columbia Garden ponds. . 400 tiilwater, Davis Pond 150
Chouteau County, Marias River. 150 Yost Lake. . 150
Collins, Holm’s reservoir........ 150 Tomple, Clearview Pon 60
Helona, Hauser Lake 300 Tyrone, Spring Pond. 15
Sweetgrass, Fitzpatrick’s lake. .. 250 aukomis, McGuircs Pol 30
Nebraska: Schauer’s (}mu . 30
Lakeside, Tyler Reservoir....... 100 Wheaton, Meyer’s pon 50
Orleans, ﬁepublican River...... 550 |i South Dakota:
New Mexico Draper, McGlllvra's pond.. 276
Almo}ordo, La Luz Cafion Faulkton, Pulaski Pond. 250
......................... 100 Highmore, Willow Pond 150
Ancho,Cooper's pond... 100 Clarkston, Coffeo Creek 300
Capitan, Reservoir...... 100 Presho, Ketchum'’s pon 400
Cimarron, Pond Creek. .. 200 Stevens Lake 475
Cuervo, Sinking Pond. . 150 Stoops’ pond 300
Elida, Holme's pond.... 8 Swinson’s pond. 300
rtaias, Allen’s pond..... 15 Reliance, Bartholow’s po! 200
Burke's ponds......... 65 Clear Pond.. 600
Cottonwood Reservoir. 15 Fletcher’s po 150
English Pond.......... 16 Lake Russell 150
Honea Pond..... . 16 Rockham, 8tapp’s pon 200
Justice’s pond..... . 15 Vivian, S8outh Draw Dan 15
Maulden’s pond... 31 White Lake, Clear Lake. 250
Maxwell Yond..... © 16 || Tennessee:
Miller’s pond.... 16 Cumberland City, Bayer s pond. 100
Rich'spond..... 15 Ifendersonville, Berry’s pond... 210
Wicks Pond........... 15 Lewisburg, Grindstone Pond.... 100
San Marcial, Brown’s reservoir. . 200 McKenzio, New’s pond.. 100
Silver City, Gila River.......... 150 Mountaln City, Furnacs ( 100
New York: Murfreesboro, Dyer’s pond. . 300
Cooperstown, Canadarago Lake . 60 Tennessec City, Rogors Yond. .. 100
North Dakota: Texas:
. Devils Lake,Cavansugh Lake... 250 bhorman County Potungcrs
Devils Lake........ 1,250 on ................... .. »15
Ellendnle shimmin’s pond...... 200 || Virginla.
Amhorst, Winston’s pond.. 100
Cygnet 8wope’spond........... 100 Bealeton, Willowbrook Tond. .. 100
Georhetown Silver L.ake........ 100 Bedford Clty, Arrington Branch. 100
Sn.ithfleld, IHoyle’s pond.. .. 150 Charlottesville, Ravanna River.. 200
Waoster Sorin® Pond....c...... 100 Covington, Jackson River 16
Oklahoma: Danvllle, Morolock Lake- 150
Alva, Rams Lake............... 8 Dillwyn, Elam’s pond. 100
Jackson's lake....... 8 Gala, James Rivor. 100
Sollers Pond.......... 8 Glasgow, Lako Lawn Pond. 100
Ames, Alfalfa Sprln Pond.. 25 Martinsville, Doe Run.......... 100
Apache, Robinson Pond.... 50 Ringgold, River Bend Pond.. .. 100
Deer Creek, Forsythe's pond 25 Roc] astle, Finch'spond ....... 150
Doxey, lndlnn Creek Pond.. 25 || Washin, cF
‘8 g Pond.. 25 Colville RIVOLe...o.... .. 250
Willow Pond. 25 Colv le, Lake Viow............. 250
Comanche County, F Leavenworth, Smith’s lake. ... 125
.......... 50 Spokane, McCrackens Pond..... 200
in, Red Pond.... 42 Wenatcheo, Okanagan River.... 300
Enid Laporto’s pon 25 .| Wisconsin:

. Myers Pond .... 25 Beaver Dam, Beaver Dam Lake. 450
Erick, Gllchrlst’s pond 25 Genos, Ml&alsslppi River 7, 500
Yay, Big Noses Crook. 25 LaCrosso, Mississippi River.. ... 16,100

Shortman’s creek.. 25 Manawa, Union Mill Pond...... 600
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Fingerlings, ‘ Fingeriings,
Disposition. yearlings, Disposition. yearlings,
and adults. , and adults.
i
Wisconsin—Continued. l ‘Wyoming—Continued.
New I.isbon, Lemonwelr River. 450 Hulett, Prickley Pear Lake..... 150
Prairie du Chien, Misstssippl Storm's Lake........... 200
River....ocoveivinnianaal, 30,000 Moorecroft, Bell Fouche Lake... 250
Wyoming: N ewcnstle,Mush Creek Reservoir 300
Cheyenne, Lake Minnehaha 250
Cody, Spring Brook.. 250 || Totala. . .ceieeiniaann.... 277,601
Gllette, Simpson Reserv 200 |
CARP,
Alabama: North Carolina:
Greensboro, Whitsett Lake..... 25 Taylorsville, Adams Pond...... 25
Arkensas Tennessee:
Magnoliu, Stevens Pond......... 30 Bears Springs, Sexton’s pond... 130
Titinofs Virginia: .
Noble, I rohnlng spond......... 15 Abingdon, Grubb’s pond........ 40
Maryland: Grosec]ose, Kegley’s pond....... 10
erlin, Trappe Mill Pond....... 25 ‘Wytheville, Cassell’s pond...... 25
Missourl:
Columbis, experimental pond... 25 Tolald... ..., 350
BUFFALOFISH.
Tllinofs: i| Minnesota:
" Savanns, Mississippi River...... 2,250 Brownsville, Mississipp! River. . 4,750
Tows: Wisconsin:
Beuevue, Mississippl River......! 2,250 Genoa, Mlsslsslel River........ 8 500
Clayton, Mississippl River.. 4,500 La (,rosso, Mississippt River..... 5,250
Lanslng, Mhslssippl River 8, 500
North McGregor, Mississippl ; Total......coievniiiaian., 40, 500
River...o.oooioiiiiiiiiiit. 4,500 ||
811AD.
Disposltion. Eggs Fry. l Disposition. Eggs Fry.
District of Columbia: ! North Carolina—Cont’'d.
Washington, Basin of l Pl noum, Roanoke
Potomae River......|.......o.... 600,000 j1  River............oii|eeeeeii, 573,000
Maryland: Pollocksville, Trent
Accokeek Croek at River.....oc....oo oo 00, 000
mouth, Potomac Scotch Hall, Albe-
River......oooo.vni i, 1,915,000 marle Sound.................... 1,767,000
Batwry Haul, Chesa- s Tyner, Chowan River.|-........0.. 970, 000
peake Bay.......... ool 9, 814, 600 y ashlngton, Pamlico
Broad Creek at mouth, River..ooooo i oo, 25,000
Potomae River......|............ 1, 625, 000 Wilmington, Cape
Chase, Gunpowder Fear River..........].......o.. 600, 000
River.............. oo, 460,000 || Oregon:
Pamunkey Creek at Oregon City, Willa- .
mouth, Potomac mette River.........|............ 710,000
RAVO ool 3,389,000 || South Carolina;
Plscataway Creek at Catawba, Catawba
mouth, Potomac River................l....... 600, 000
) 13377 S O 4,591, 000 Cheraw, Teodes River.|............ 600, 000
Swan Creck at mouth, Dillon, Littie Peedee
PPotomac River......[cceeerniii: 1,978,000 LRV S S S 600, 000
North Carolina: | Goorgctown, Black
Avoca, Albemarle : RIVOreoieeeoai ool 600, 000
Sound............... 76,000 ; 7,328,000 || Virginia:
Capehart’s Shore, Dogue Creek at mouth,
Ibemarle Sound.... 150,000 j............ Potomac River......j........ ... 2,722,000
Edenton, Albemarle Little Huntmg Creek
Sound....|............ 20, 670,000 at mouth, Potomac
I‘denton RIVOr o oeeiuiifiiiiei., 2, 858,000
....... 195,000 | 1,677,000 Occoquan Bay, Poto-
Fayettevllle Cape mac River...........1........... 3,571,000
Fear River..........|............ 600, 000 Pohick Creek at
Mackey Terry, Albe- mouth Potomao
marle Sound.. 340,000 [....coooanl]| L RIVOr.ee ool 3, 860, 000
Maysvnl]e, White Oak’ Walkexs, Chicknhom-
IVOF. et eeneeafennannnnnn.. 600, 000 InyRIver...........fveeeeeiaa... 600, 000
Merry Hill Albemarle
........................... 2, 793, 000 Total................ 760, 000 | 79,316, 600
aLost {n transit, 3,930 fingerlings. b Lost in transit, 101.
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WHITEFISH.
Disposition. Eggs. Fry. Disposition. Eggs. Fry.
Michigan New York—Continued.
Belle Isle, Detroit ¥ ox ls\and Lake On-
RIVET. vveeennzennen]oeamcannnnns 47,000,000 9, 500, 000
Chn.rlevoix Reef, Lake
Michigan. .......ooofeeneceenenn 10, 000, 000 tar
Detour, Lake Huron._..[............ , 000, 000 Grenndler Island, Lake
Escanaba, Green Bay .|............ 1,000, (00 ontario.........
Fisbermans Home, New York City, New
Lake Superior..... ... .......... 4,100, 000 York Aquarium.....
Fox Island Reef, Lake Point Peninsula, Lake
Michigan............lo..ooiennt 5,000,000 ; ontario..............
Grace Harbor, Lake Sumy Point, "Lake On-
Superfor.. cooeeeiileeii i 2,400,000 ||  tBTO.................
Lake Ann, Lake Ann..|............ 250, 000 Wllsons Bay, Lake
Manistique, L ake ontario..............
Michigan. ... foeeeenian 1,000,000 || Ohio:
Marquette, Lake Su- (‘atawbs Island, Lake
perior 4,200,000 {| _ BRi®.......oceczeesfoiinaiaians 20,000, 000
North Isle St George, lake
Huron 17,500,000 ||  _ Erie.........ooiieoheiiiiienn 15, 000, 000
Omonugon, Lake Su- kelleys Island, Lake
........................... 4,200, 000 e ] 45,000,000
Point Iroquols, Upper Mlddle Bass Island,
8t. Mary’s River.....[............ 2,000, 000 Lake Erig. ... foeeecncins 10, 000, 000
Sand Bay Reef, Lake Port Clinton, Lake
Michigan........... oo 5,00, 000 J OF S (- VY RPN 311,000, 000
Scarecrow I s land, Put-in Bay, Lake Erte.|............ 60, 000, 000
Lake Huron.........[............ 12, 500, 000 Ohlo Fish
Skillf allee Reef Lake Commis-
Michlgan. ....ocoeeoceennnnn. 4,750,000} _sion..... 30,900,000 |....veuen-
8t. Marys River, Great West Bister Isl und,
Lake George........ofoeemceracenn 4,000, 000 Lake Erie....oooovnijeeienannnns 10,000, 000
Whitefish Polnt ‘Lake Pennsylvania: -
Su rlor ......................... 12, 000, 000 Erie, Pennsylvania
Minnes Fish Commission....| 76,860,000 [...........
Duluth Lake Superior|[............ 100,000 || Virginia:
Susie Island Lake Su- Jamestown,  James-
rior ........................... 2, 400, 000 town Exposition..... 500,000 |...........
New Wisconsin:
er Point Lake On- Aminicon River, Lake
[N 0 S P 5, 500,000 | Superior....... ...l 2, 400, 000
Constantia, New York Oshkosh, Wisconsin
Fish Commisslon....| 15,000,000 |........... Fish Commission....| 15,000,000 [...... ....
Cooperstown, Otsego e | e
Lake......coo.oiii]iiieiinits 480, 000 Totala........c..... -139, 266, 000 (384, 480, 000
|
LAKE CISCO.
hio | Pennsylvania:
P t-in Bay, La]\c Eriej............ 3,200, 600 \ Eri¢, I'ennsylvan h
o Fish i Fish Commission. . 10,720,600 |..cennnnn >
b om- Y
mission .; 2,070,000 'I' Total......ooiieenens 12, 789, 000 I 3,200, 000

a Lost in translt 100,000 ry.
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DETamnLs oF DistTRIBUTION—Continued.
CHINOOK SALMON.

Dispositl E F Hnes”
position. S ggs. Ty. ngs,
a%d aduﬁs.
Callfornla: :
Balrd, McCloud RIVET. ..ouovet e e ciiiiiiiaianeiaanaaeseafoeeesannnans 4,780,855 |.

Brookdale, Santa Cruz County Fish Ila eeeiieena.
Eel River, Caltfornla Fish Commission
Sisson, California Fish Commission. ..
New Ilampshire:
Laconia, Now Ilampshire I'ish Commission
Lake Sunapee, Lake Sunspee
Tilton, Lake Winnisquam..
Welrs, Luke WInnepesaukeo.........ooooveiveiiniiiviannienn]inennns .. 18,000
Now York:
New York City, New York Aquarlum.. d00 20,000 i
Oregon:
Clackamas, Clackamas River. ..
Elgin, Oregon Fish Commission. ...
Findley Eddy Station, I.im o¥ Cree
Tllinois River Station, Illlnols River..
Ranchieree Cree
Rogue River Station, Elk Creck
The Dalles, Souferts Yakes
‘Wedderburn, applicant...
Virginia:
Jamestown, Jamestown Exposition.
Washington:
Baker Lake Station, Baker Lake. ..
Big White Salmon, Columbia RIver............cooooiiiitiiiiiien oo
Sgrmg [6] 773 SN PO PO 570,804
Birdsview, Phlnnei' ) 12,000 foooioviin.es
Skagit River... ... e 56,004 |.............
Cooks Landing, Columble River......... ... 2,300,000 320,000.
Little White Salmon, Columbia River..
Little White Salmo . .
Underwood, Columbia River........ ..o, Jovrnernnnnns 4,304,104 |..............
Argentlna: |
Hyionos Afres, Argentine Government........................ 258,000 ._......... ol

Total. et 68,385,550 | 24,998,185 2,231,797

California:
Brookdale, Santa Cruz County Tiatchery..................... 100,000 |........ S
Oregon:
Clackamas, Clackamas River. ..............ooiiiiiiain.s
Findley ¥ddy Station, Limpey Creek. .
Rogue River Station, Elk Creek..........
Wilderville, Applegate River. ...l
Pennsylvania:
Ploasant Mount, Pennsylvania Fish Commlssion............. 100,000 .. ooeeneninifiiromiiaanas
Washington:
Baker lake Station, Baker LaKo...........ooooviiiiiiiiias
Lower Bakor River.
Birdsviow, Baker River......... e
Skaglt River......................
Grondy CrecK........ooocvvneenntn
Jackman Crook. .. .oovvivemuneeianrneecneeonoann
Argentina:

Buenos Alres, Argentine Government............ooeeeeeeen ] 86,000 ool
L1017 13,420,714 57,932

BLUEBACK SALMON.

Yry. i[ Disposition. Eggs. Fry.

Disposition. l Egygs.

Alaska: Argentina:
Yes Bay, Yes Lake..........ounn 16,869,000 | Buenos Alres, Argentine
Yos River..._..|........ 44, 500, 000 Government............ 75,000 [...coonnnnnn
Waghlngton:

Baker Lake Station,Baker l
........................... 8,456, 145

Lake
Birdsview, Skaglt Rlver. .|........ 58,160 |
1

Total. .oieniinnn.. 75,000 | 69,883,305
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Derans oF DisTriBuTiIoN—Continued.

HHUMPBACK SALMON.

Disposition. Yry. ! Disposition. Fry.
Maine: Maine—Continued.
Augusts, Kenncbee River......... 43,750 | South omn&wn, Mill Creek....... 10,000
Brunswick, Androscoggin River. .. 81,250 - Waterville, Kennebec River....... 100,000
Bucksport, Dead Brook........... 10,000 (| Washington:
Small Brooks......... 10,000 Baker Lake Station, Baker Lake .. 76,165
East Orland, Alamoosook Lake. .. 25,986 Birdsview, Grandy Creek 2,553,500
North Bucksport, 1iurds Brook... 10,000 Skagit River. 3,606,007
Oldtown, Penobscot River........ 160, 000 Phinney Cree! 530,
Orland, Orland River...... .. 20,000 : ———
Phillips 13rook. .. 7,500 7,185,748
Stovers Brook. ... ... ... 2,500 |
STEELOEAD TROUT.
Fingerlings,
Disposition. 3 LLges. Fry. year]inizs,
and adults.
Michigan:
Munising, Cleveland Cliffs Iron Co. . .cvoveeeereeneecenennennael BO000 fooennanssopeernenees
Muskegon, Lake Muskegon........ 14,000 |.ooaniiiannnns
Minnesota:
Deerwood, Bay Lake. . ccooooneimmriimaniiiiniiiiiiinneieealieinmeeneo e 16, 000
8t. Peter, Lake IIENry . . cooovvrueerireraacecnveannmmnanneneemelimiiiieiieedoennian s 16, 000
Montana:
Norrls, Lake Madlson 10, 000
New York:
Auburn, Owaseo Lake. ..o ovvvuii i 19,850 |t
Oregon:
Clackamas, Clackamas River. ... .ooiiuiiaiacanenmiienaen e 15, 000
Illinois River Station, Rancheree Croek....... e . 19,700 |..
Rogue River Station, Elk Creek.............. 670, 360
Rogue RIver. ...oooeiieeearvieinaene- 247,020 |.
‘Washington:
Birdsview, Day Creek. . .. oooiiieiiieioiiiiiiaiieaees 35,456 1..
QGrandy Creek.... - 51, 460
Skaglt RIvar. ..o s 50, 000
Wisconsin:
Lampson, Steelhead LaKe. . .. .oooooiuimmmiiianni e ceezaes i pefeme e e
Woodruff, Wisconsin Fish Commission. .......cco..oomieeeeee 50,000 {...oooieln
Wyoming;
Sheridan, Howard EBLON. .. ....eviiemmanrniineninnnes 20,000 |..eeiiiiia e
Argontina: :
193,725 oo

Buenos Alres, Argentine Governmment ... ...

TOLALG (e iaieanaaeracnnaeamaeamarasneaanaaaenenoe e |

RAINBOW TROUT.

Arkansas:
Monte Ne, Monte No Lake.......ooonii iy .
Rogers, Prairie Creek...............connte R
Sulphur Springs, Butter Creek ......o.ooiiiiiiiiiinn
Colorado:
Alma, Masquito Creek. . ...oooiiiirniieniieenieneans e
Wheeler Lake......ocoeneneioiiannon-
Balley, Deor Creek. ...ooeenenennniannns
Basalt, Frying Pan River
Buffalo, Lake Cheesman.
Cliff, Platte River...........
Cripple Creek, Mount I’isgah
Eldora, Lake Eldora
Grand Mesa Lakes, Ward Lake.. ..
Grant, Platte River and Geneva Cr .
Lyons, Estes Park Protective Association.

Miramonte, Carter Lake.........oooanves Jevroenanann o

Newmnire, Middle Bear Creek...........
Norrie, Frying Pan River............... .
Shawnee, Platte River.. . ..ot cieiiiinenes
South Platte, South Platte River..............coaenniet

Victor, Beaver Lako. ... ..oooeiiiiiioninniairnnnisliniiece e

a Lost in transit, 7,000 fry.

L333,725 | 1,123,146

o~

§38823888 328

o
(=Y o X= L= N~

—

g

—

888828

(X =Y A X ]



DISTRIBUTION OF FISH AND FISH EGGS, 1908.

DeraiLs or DistrinurioN—Continued.

RAINBOW TROUT~Continued.

25

Fmgorlings,
Disposition. Eggs. Fry. yearl nf;s
and adults.
Delaware:
Bul]evue Holly 08K PONA..ccveereeiniieiniiieecciiaiciciiiiiiioiiiian e 800
Georé:
larksvi]le, Chickamauge CreeK........oceemueeeeneeniiaaeadiiinee o, 8,000
Dillard, Barker Creek. coonoooiiiiieniii it oiieeiiideea 4,000
Deltys CreeK. ...iveuneiieiiiiii e 4,000
Blg Creok . e i e e 4,000
Pine Gap Creek...ooeeninieien i eaaaeiii e 4,000
Woll Fork CreeK......ooovvieeiiiiinnniinannai i doiiaei o a, 4, 000
Yarber Creek. .ooeenoriiieinienoiiniiinenaeaan e 4, 000
b OLL 0 (SRR EOEDR SRR 4,000
Gainesville, Tralida LaKe. . ...oveeeeie ot iin e e e ] 3,000
Tate, West Branch Long Swamp CreeK...coooeviieneene oo i, 6, 000
98 CreOK ... oo e i e 5,000
l_dm’z\(oung Harris Brasstown Creek.............ooooovieeiiienoeeeo oot 8,000
Kendrick, Dales I'ond. 500
Priest mver, Priest Lake. 3,000
Priest River 3,000
Troy, Anderson’s pond......... 1,000
Indfana:
Culver, outlet of Lake Moxinkuckee. ......o.oooveieeiiiiiioinnion b ie, 750
I South Bend, Rupels Lake.......... 100
owa:
Chester, South Fork Beacon Creek. . 15. 000
Manchester, Maciuoketa River. 10, 000
ng Branch. . 5,550
Postville, 8 rln Brook.. 2, 000
Watarville, Littie baint Cresk 15,000
15,000
15,000
Regan Creek............. 14, 600
Silver Creek , 000
Village Creek..c. o veeneiinnaeneanaaeaeanenaeanadonaannn, 15, 000
Maryland:
altimore, Maryland Fish Commission.......................0 150,000 |............l........... .-
Forest Hills, Long Branch............. 1, 500
Hagerstown, Maryland Fish Commlssio 44, 800
Rocky Rid ge Turkey Run......... 1,000
Stevenson Station, Cross’s PONG... ... cu.veeiuieniraueaeneeonaenaennn. 1,190
Massachusetts:
Sutton, Massachusetts Fish Commisston......................l 15000 [....oooeiiifoeeneinnienn..
Michigan:
A anson, Rileys Creek............. 300
sml I Falls, Paint River.. 2,000
ngleton, Pere Mnrquetto River 5,975
Minnesom .
Preston, Watson Creek............... 28,000
Rochester, Bear Creek................ 20, 000
St. Charles, Branch Whitewater Creek. 20, 000
8t. Poter, Noonan’screek.............. 15, 000
Paul’screek .o ooeeiiiiiiinniiann... 15, 000
&c % Valley, Spring Valley Creek................ , 000
8tockton, Rolling Stone Creek.................. ... 20, 000
Winons, Rolling Stone Creek..................0 0000000000 - 50, 000
Mlssouri:
Arnett, Cooper'spond............ v ertetmaeatanareaaaanaen 1,200
Aurora, Little Crane Creek 500
Bilver LaKe . ... ciuiieiiiiiiiiiiiiiice i 2,000
Spring RIVEr .. ... i iiaie e ieaienennn 19, 250
Turnback Creek ... voooeiiiiiiiiiniieiiiieinann.a.. 5,760
Biilings, Goose Creek..........ocoovoiriiiniiiiiiii .. 4, 500
Bourbon, Blue Sé)rlngs ............................................. 5,000
Brown S} rings, pring [ 1) SO . 250
Clover, SHver Loke... ... o it iii e 500
Collins, Boren’s ponQ. ....ooeiiiiiniiiinnionniineennennanans 1,500
Crane, Crane CreBK....ouvuuoieer e cuaiieiienniaenanennnnnnns 4,260
Wilson Creek..........oovviiiiiiiiiiiiiiiiiiniainnnnn 4,000
Hurley, (‘ameys Cresic.. ... . . Il 850
Eltn Spring .o v v e 2,000
Sprlng (97 4::) ' S 10, 850
ring River. .. ... ..o i i i, 8, 000
Marionvll 8, Ioney Creek...........cciiciiiiiiiinniiaennnn, 5, 500
Polk Springs. .....oooiiiiiiiiiiiii 5,000
Mount Vernon, Cherry POBK e - o vnsse e e 5,000
Tritt's creek 5, 000
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Deramas orF DisTrieuTrion—Continued.

RAINBOW TROUT—Continued.

DISTRIBUTION OF FISH AND FISH EGGS, 1908.

Disposition.

Eggs.

Fry.

Fingerlings,
yearlings,
and adults.

Missouri—Continued.

Montana: . \
Anaconda, Warm Spring Creek.............

New York:

North Carolina:

Neosho, Ball’s spring........oooiiiii i,
Hickory Creek...............
McMahon Spring...............
Rawlings Branch. .............

Newburg, Mill Creek Springs......

Purdy, Flat Creek................

Joy Creek.............
Racine, Buzzard’s pond.......
Republic, Silver Lake.........
St. James, Meramec Spring-...
Schlichts, Schiichts Spring. ...
Sparta, Finley Creek..........
Springfield, Pearsons Creek. .. ..
Sullivan, Rainbow Lake........coouiiuimiiinaiiaeiieieens

Butte, Columnbia Garden ponds...
Ilarlem, Lodge Pole Creek..........

Lewlstown, Fork of Flat Willow Creek... . oL

tributary of Cottonwood Creek.
Marion, Deakin’s lake
Maore, Rainhow Lake......

Neihart, Lost Fork Judith River.............................
Norris, Meadow Creek....... PR Y
Noxon, Pilgrim. .. c.oooiviiiiiii e
Nebraska:
Chadron, Big Bordeaux Creek.... .. ... coiieiiiieiiinen,
Chadron Creek........

Gretne, Nebrasks Fish Comumission

Addison, Canisteo River. .. ...t
Albany, Stevens Lake...... .....oioiiiiiiiiaiiiiiienn

VIykill Creek. .. ....cooiuiiiiiaiiiiiaiiaiiiaenaanan, e

Battery Park, New York Aquarium............co.ooooonn.

Cambridﬁe, Batten Kill Creek., . . ... oiiioiiiiaittn

Raquette Lake, Applicant. ...
Yosts Station, Briggs Creek. . ...l

Asheville, Big Ivy Creek....... e iaaaamanaaaan

Black Mountain, North Fork Creek............o.ooouenn

North Fork Swannanos...............

Swannanoa Creek. ........... JDTUTRN

Brevard, Capheys Creek..........c...oooieiiieiiinian
Bryson City, Alarka Creek......ooooeoniiiiii it
Bridge Creek. ..o oooiee it

Deep CreeK . .oeencenmmaaninaaeaaaannans

Y

Tndfan Creck..

Nantahala River........... e
Nottle Creek. oo ooonnniiiiii e on
Cranberry, Linville River. ... ... oiiiiiiiiien,
Bk Park, BEIK River. ... oo

Etowah, Browns CreeK..........co..oiiiiiiiiiiiiiiiin, .-

Foering, Cooper’s creek. ..
Newtons Mill Creck.
Oconalufta River..

Greensboro, Rlce’spond................. IO ...

Hendersonville, Big IMungry Creek.
Green River. _.....

Little IJungry Creck

Mills River....oooooviiii it

Huntdale, Bald Creek..........covieeieinioinnnnses
Lake Toxaway, Fairfield Lako, ..............
Lake Toxaway and tributarie:

Toxaway River..............

Whitewater River. ..

Lenofr, headwaters of Now River....
Marfon, Bald Creek.........c..eoeal
BearCreeK..........oooiiiiaiiiann

Bee Rock Creek.......c.oooaiinnen
BollingCreek................oo..t

Burgin CreoK.............ooiiLtl

Camp Rock Creek..................
CribCreek. ..ot
CurlisCreedio........ooii
Dunean Cone Creek................
HarrisOreek ... ..o

e West, Wolf Yond... ...l iiiiiiiiiinn, .

—
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DISTRIBUTION OF FISH AND FISH EGGS, 1908. 2

Derarus ofF DisrrisurioN—Continued.

RAINBOW TROUT-—Continued.

Fingorlings,

Disposition. Eggs. Fry. yesarlings,
and adults.

North Carolina—Continued,
Marion, Lick Log Fork Creek........oooooviiieioi oot ieianeciaens
LAmek{In CroeK. o ceneeniiaii it iiiiiieei e riereaaaes

Little RIVer...oooiiiiiiiiiiiiii i e eieaen

Lost Cove Creek. cvvvnvinnriinniiiiainiiieieeforieieienn

Dewberry Fork Creek... ... .o it

North FOrK CreeK ... ovieiiniiiiiiiiiiiiiiiiiiinna]erennnnanaas

[o3T . ST 03 7. PR PN

II;age nmch.k. ................................ Jeeeaneaeannn
epper'sereek. . co.oiieaiii i N P
Plnl’c)

Raborns Fork Creek....oooovieiiiiieaiia.ts [ PO
Reedy Fork CreeK. ...ovviviinnnininiieannn. P
Roaring Fork CreeK.....coooioviaiiiiiiiains .
Singed Cat Creek......coocviiviaiaii ... .
SIXMIe CreeK. o ovn et
Thompsons Fork CrecK. ..c..oooavriennieneenailoeais, .
Walnut Cove Creek. . couoveeiienenrnennineaenmnreensfovanaeacee.
Yourk Branch.......cceeeecerciiaiinieiininraaannsfaeanienaaans
Mortimer, Lost Cove CreeK...omveirneaenacneanniaannns [ P
Wilison Creek. ... .oovnriniiiiiiii il BN P
Murphy, Blalrs CreeK. .. .cviiieviininaeiiiaiiniannn e
Brasstown Creek.....ccoecneusvnanoauonieeoanneecas]onieeiaas
Dick Walker CrecK cvevrvnernniinnnavaeeeaeaeboaiioiiin,
Downings CreeK. ccoovveenerieeiiaieiiiain eaeaeanaans
Frier Creek. . ovoeeeeine i iiiiiia i B U
HIawWassee RIVET. .. .ooieiiiiioii it e eieeans
Hyatt’smill pond.ce.ovonniiiiiiiiiiian., [ P
Long Branch......c..ooveiiiiiiiiiiiiiiaen, S PN
Quall’screek......oooiiiivnii e
Rock ITouse Creek. .oooovveiiin i Leienaians
Bhooting Creek..e oo e i eieiaectenreenenaane]orenenaannns
Sweetwater Creek..... e
TS 00 () R PO
TUSQUIttEs CreeK.ceee e e e in it iiia e ennean e
Nantahala, Otter CreeK..coooveeicireinieieneinninenneeaadonioioiion
Parkersburg, 8alters LAK6..ooovveviioviniiiniiiniinineeiefoiannaens
South RIver. ....oo i
Plsgah Forest, Davidson River......o.coooooieniiiiiiii i
Poplar, Cold SPrinES...cceviecieeiiriiiieiieeiinneaeeieecaneoneacacaenn.
Quebec, Flat CreeK. . .oooieiienioiiiiininiiiiiiiiiiiieiieiiieianess
LY 0 (o) S
Saginaw, Linville RIver. ... ... cooiiiiiiiiiiiiiiiniia i
Bellca, Cathers Creok. . v.vvcieeerianonieiani i
Spruce Pine, Beaver Creek. ...l .
Graveyard Creck
Toetane, Bean CreokK.....o.ccemiimneiiniiiaiinnnann.. ...
Triumph, Pookolot Creek..... .. ..o
Watervillo, BIg CreeK...cooeeiiiieiiiiinniameiiniinennnnnadenaain o
Waynosvllio, Fo 6 B0 Y S e
East Fork Plgeon RIver.....oooooiiiiiii o e,
Henry IHH Creek. .....ooooiiiiee e,
Hyatts Branch. .....oenecreemminiineinn o,
Mlddle Fork Plgeon Creek.o.o.vineiniiinn i joeineniann.,
Rocky Branch.......oooooiiiiiiiiiiiiiii i
F e R )
B0CO CrECK evvneaececncannauranmacoeomacamenas]onenneeaaons
Wesser, Nantahala RIVOr......oooooviiiiiiiiniiiiinnni i,
L T L S O 45 <
WeSSOr CIeCK . vvveeaeeenaeneiaeeaaciaeneeneeeean il
Zirconia, Green RIVEr. .. ... iieiimiii i
Oregon:
Ashland, Lake of tho Woods...c.coooiieiiienieiaioiini]onenenennan,
Baker City, Goodrich Lake.. . ..wuivnecemeamoacneenaann
Carlton, Meadow LaKko...c.......... et .
Halnes, Ellertsenpond. ............. S
North Powder Lako........oooveeeniieinaain .
Red Mountain Lake.........oooeveenianenen
Hood River, LittloCreek................ e
Odell Creek . cooenenenveiinnniinnneannns
Spring Creek.....cooovmniiieiiiiiiiannns
La Grande, Beaver Creek............cooouieeiieneeennes .
Five Polnts Creek.....oovieninemaieenniannas |
Grande Ronde River................ooente .
Meadow CreekK...oooiviiiiaiiiaaeiins

ngor Qrando Ronde .
Medford, Big Battle CrecK.....coovvieieniniiieieiaaa., e

£8888885888888388
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28 DISTRIBUTION OF FISH AND FISH EGGS, 1908.

Deras oF DistriBuTioN—Continued.

RAINBOW TROUT—Continued.

Fingerlings,
Disposition. Eggs. Fry. yearlings,
and adults.

Oregon—Continued.

osfer, ROCK CTeeK oo ne it ii i et 5,
North Powder, Black Lake............ 4,
Qregon Clty, Milk Creek ...o...o.. ..., 4,

Molalla River............ 8,
Pendleton, McKay Creek.............. 5,
Meacham Creck e 5,

-
e —

Umatilla River.
Woodburn, Cedar Brook Pon
Pennsylvania:

Ackermanville, Large Greenwalt Creek. .

Austin, East Fork Sinnemahoning River..

Prouty River...... ..ot

Benton, ColesCreek. . o.ovoiveiiii i
Brookville, Clear Creek. e

1Creek. . oooveeninninnnn

North Fork Creek......... S

Chambersburg, Birch Run...............o..ooo

Carbaugh Run.............

Fast Branch Falling Spring..............

Faling Spring..... .. . il

Looslec River....oooveieiieiiiiiian,

Coudersport, Lent Brook........coiveiiiiiiieniainiaann.

Lents PondS.....c.oveniiiiiiiiiiinanians

.Cresco, Bushkilt Creek..........oooii il

Tellan, Locust SPring. ... oo ieiieiiiii it

Holliday, Crooked Creek........... N

Hollldaysburg, Egnver Dam Creek. B,

Oldtown Run.......o.ooviiiiiiaiin..
Mudd{ Creek, TomsCreek. . ..o oiereiiieniiiiennaenn.s
New Bethiehemn, Locust Lake. . ... .. .. .....coooiinaa.n
Qak Iall, Spring CreeK. ... oot i i iaeiananas
Rising Springs, headwaters Penns Creek e
Rockwood, Millers Run...............
Sand Patch, McKenzie’s po.
Susquchanna, Starruces Creck.

Willlamsburg, Canoo Creek..............
Schmuckers Creek.......oovniiaiann..n
South Carolina:
Pickens, Little Eastatoee Cresk.........oooivie i iliien,
Saluda Creok. .. .covnrviiireinimnerannoamvoeeefoeans
Walhalla, Cain Creek ... ....oeneiaueriearacartcnanarennnanesioannans ..
Conecross River.................. e
South Dakota:
Dewey, Main Beaver Creek.........coeuiveriaiennaronaeaan 200
Elmore, Spearfish Creek.. 45,000
Englewood, Elk Creek.... 1,000
11ilf City, Newton Creek.. 10,000
S(}r‘mg Creek... 26,000
Iron Creek, Iron Creek.. 10,000
Maurice, Squaw Creek........ 10,000
Nahant, branch of Rapid Creek 15, 0¥
Spearfish, Falsehottom Creek. 1,200
Spearfish Creek. ... 21,700
Spring Branch Pond. 1,000
8pring Creek....... 1,000
Whitewood, Richards Pond ...........cocioiii .. 4,000
Tennessee:
Arthur, Gap Creek..... .o ioiiiiiei i 4,000
Blevins, Tiger Creek.......oviiiiiieiiiiiieiiierenneerecneara|oaranns .. .- 6,300
Biuf! City, Weavers Branch 1,500
Whites Branch.................. 1,500
Cainpbell Junction, Campbell Junction Pond 1,300
Cleveland, Bakers Creek.. 8,000
Indian Creek.. 6,000
Doe, Shoun’s spring........ 2,900
Double 8prings, Fowler'slake........... . . 2,000
Erwin, Lake McInturf?. . .................. . - 800
MartinsCreek...........ooiiiiiiieneii e . 8,000
North Indian Creek. ... ...cen i iiiii iy .. . 85, 400
Fishery, Indian Creek............coooiiiiiaieiiniiniinainonannn .. . 105
North Indian Creek...oooovineineinnierieennnesnnen, .. F 11,000
Gallatin, Cocke'spond...... ...l .. N 7,700
Hampton, Doe RIVer.. ... ... ... i . . 5,150
Laurel Fork CreeK. ...t iiiiiiiiiiiiiaanenns .. . 12,200
Simerley CreeK.........c.ooviiiiiiiiioieirniamnna il .. R 7,900
Tourell Fork Creek.......ooooiiiiiiiiiiinanians [ PR . 7,900
Hartford, MilL Creek......cooeiiiiiiimiiiiiiiinniiaanaennns 3,025

High CHfY, Rose’s 10Ke. .. ..o 0 nims oo iaeanreaneaane DR RN ) 2,900



DISTRIBUTION OF

FISH AND FISH EGGS, 1908.

DeraiLs oF DigrriBuTioN—Continued.

RAINBO

W TROUT—Continued.

Disposition.

Tennessee—Continued.
Lalollette, Spring Creak................
Livingston, Collins Mill Pond .

Medina, Mathis Pond.........
Mountain City, Furnace Creek
Niota, Limestone Pond
Powall Station, Godfrey’s pond.
Roan Mountain, Doe River.....
Hampton Creek.

Heaton Creek..........

Wilson Croek...........

Rockwood, Lake Madge
‘S}mrtn, Officer’s pond
naka Springs, Grassey Creek...........
Wales, Richland Creck
Waverly, Trace Creek

Utsah:

Carters Station, Box Elder Springs Pond

Murray, Utah fish Commission
Salt Lake City, ?)plicant ................
pring Creek Pond......
Sugar Station, applicant.................
Vermont:
Proctor, Beaver Pond...o..oveeinaeeaens
Virginia:
Abingdon, Beaver Creek.................
Brumley CreeK.............-.
Cedor CreeK........coeuenenns
Fifteenmile Creek............
GeislersCreek. ...............
Greendale Creek...
HOF Thief Creek...... R
Ilolston River, tributaries....
Hughes Creek................
KnobCreek........coneeennnn
Logan CresK....ccooenvnnnnns
Moccasin CreeK.........oooo--
North Fork Creek............
Bmith’screek.....co.cooveenen-
Sprlng 077 | S
T00leS CreeK......ocovvveenes
Town Creek..........coeueen.
WolfCreeK.o.cooovrvnrnenens
Appalachia, Carters Creck...............
Donsack, Spring Branch...............-.
Buena Vista, Lynchburg Springs........
Cedar Brook, Opeqéxan re8K......c.annn
Darmascus, 8 rm% P o) S
Straight Braoeh............
Fairwood, Wilson Creek................
Farmville, Stanley l’ark Pond........
Grolloes, big Branch.........
Moormans River. .
Paines Run.........
Imboden, Pigeon Fork Creek.......
Keokeo, Big Crab Orchard Creek.. .
Liitle Crab Orchard Creek.
Long Rock Branch......
Langley, Scotts Run...........
Lessburg, Limekiin Pond....
Marion, Btahley Creek........
Meadow View, Logan Creek. ...
White Rock Creck
Wolf Creek.....

Mount Jackson, Smith Creek...
Natural Bridge, Cedar Creck.. .
Neersville, Neorsville Croek... ..
Tembroke, Little Stony Creek..
Mountaln Lake...
Rocky Point, Roaring Run
Salem, Masons Creek. ....
Saltville, Red Creek. ...
Somerset, Cole’s pond
Staunton, Crawford’s branch.
Qlen Run.........
Winchester, Opeguan Creek. .
Wytheville, Cove Creek.........ocneneee
North Fork Reed Creek.....
Reed Creek.......ocoveevens

Fingerlings,
yearlings,
and adults.
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30 DISTRIBUTION OF FISH AND FISH EGGS, 1908,

Derais or DisrrisuTioN—Continued.

RAINBOW TROUT—Continued.

Disposition. Liggs. Iry.

Washington:
Baker, Hermit'slake. .. ........................ ... 5,800
Boundary, Cedar Lake................................ e IR

South Fork Cedar Creek................. ceen e e
Collins, Whalen Creek Pond............................. .. A
Milan, Otter Creek. .. ......ooiii i do
Newport Lakeleo...................
nghthawk Toates Coulee Creek.
Pomer% Borus Creek.
Walla Walls, npgllcant
Wilbur, Wilbur

West Vlrgmia'

Bevington, Spring Run...._......... ... ... ... .. ...............
Bluefield, SPrlng ake. ...
Bunker il Brook Run...............
ilCreek ...............
Charlestown, Lverets Run.........0000
Drakesville, ‘Middle Creek. .............
Davis, Blackwater River.................
Gassoway, Elk River..... ... ... ... ... ...
Halltown, I<Io“mg Spring Run.
Harding, Gandy CTOeK. . .o....novororn.
Inwood, Back Creek......................

Martinsburg, Opequan Creek.............
Tuscarora Creek..............
Montrose, Spring Pond.....................
North Moum,aln Tules Creek.
Pocahontas County, Deer Creek.
Seebert, Cranberry Creek................ ...
White éulphur 8prings, Cove Creek
Lewis Brook................ooiine..

‘Wisconsin:

" Arcadia, Waumandee River..................................
Bloomer, Duncan Creek. .. .
Kendall, Lumsden Creek . .
Madison, Wisconsin Fish Com:
Menomonie, I1ay River..

Lambs Creek................000
Wilson Creek....................
Merrillan, Arnold Creek......................
Mosinee, branch of Wisconsin River.
Plymouth, Onion River...........
Soperton, Otter Creek.........
Thorp, Carpenter Creek........ ..
Goggle EyeCreek. ......................
Tomsahawk, Wind I’udding Lake...............
Trempoaleeu County, Fox Creek...............
Tamarack Creek......... O
Wheeler Bink Creek....o.ovivniiniiiii i
Wyoming: '
Sheriden Pond Lily Lake..........coooiiiiiiiiiiiiinnnan... [P N SR
"Surprise Lake...............o.oooo .
Yellowstone National Park, East Fork Gardiner River.......l............|............
Gibbon River............... R Y N

Argentina:
Buenos Aires, Argentine Government........................ 30,000 [............

Bellerontalne, French Government........................... 20,000 [............ .

Germany:
Berlin, German Fisheries Society 100,000 |............

Fingerlings,
voarlln';
and adulits.
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Totala ... 830, 000 263,650

| 2,713,600

ATLANTIC SALMON.

Maire:
Brownville, Penobscot River.......... .
QOakfleld, East Branch of Mattawamkes;
Penobscot County, Little Spring Brook......... .. 100,
Penobscot RIVer...........c..coeiiiiiiiin iiiiniana. 1,959, 514

TORAL e ettt ee et e eaans 2,079, 514

|

aLost in transit, 6,950 {5y and 23 040 fingerlings.
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Derans or DisrrisutioN—Continued.

LANDLOCKED SALMON.

31

Disposition. Eggs.

Colorado:

Twin Lakes, Twin LakeS. .......covviiiniiiiiiie e,
Idaho:

Hope, Pend d'Oreille Lake. ... ... ... | P

Maine: I

|

|

Bangor, Brewers Pond............. ..o i
Bar Yarbor, Long Pond. ... [ . [/l 11l
Belfast, BWAN LBKO. «« .. oo vnvmsoen e
Blngham Pierce Pond........ ... ... .. i i .
Rowe Pond.........................
Bryant, Christopher Lake.
Twitchells Lake.............o..ooo oo,
Caribou, Maine Fish Commisslon.............................
Dedham, Branch Pond......... ... ... ... ol
Groen Lake... ... ...,
Dixfield, Wcld Pond...
East Orlund Craig Pond.
Patten Pond..
Toddy Pond..
East Wilton, Peaso Pond..
Ellsworth, Beech 1ill Pond .
Farmlngt,on, Big Island Pond. .
Clearwater Lake..
Franklin, Little Pond.......
Molasses Pond.
Freyburg, Keiser Lake........
Graund Lake 8tream, Dobsis Lu
Grand l.ake...
Greenville Junction, Maine Fish Co
Holden, Fitz Pond.......
Houlton, Nickerson’s lake. .
Kennebtnk, Kennebunk Pond.
Kingman, Pleasant Lake.......
Livermore Falls, Round I’ond..
Locke Mills, Twitchell Lake..

Perr‘y, Bordens Lake.......
Philllps Lake, Phillips Lake..
Portage, Portage Lake........
Rockland, Chlckawaulde Luk R
Lemonds Pond..
Mijrror Lake.......
Rumford Falls, Howards Lake.
rt, Swan Lake. ...
Bkow, egan. Lake George. ....
Somerset County, Bakers Pon
Tunk Pond, Tunk Pond. .
Unlon, Crawfords Pond
Round Pond..
Waterviile, East Pond........
‘West Ellsworth, Pattens Pond.
West Paris, Big Concord Pond

Shagg Pond......
Massachuset,
Pocasset, ’l‘t\ha.nto (031113 J ..
Michigan:

Munising, Cleveland Cliffs Iron Co ......
Sault Ste. Marle, Michigan Fish Commission
New Hamipshlre
Mered! th Lake Winnepesaukee......
Newton Junctlon, Silver Lake.
Pike, Lake Tarletod..........
Potter Place, Johnson’s pon
Pleasant Lake
Welr, Lake Winnepesaukeo:
New York:
Horseshoe, Lake Manan................
Old Forge, New York Fish Commlsslon
Pleasant Lake, Pleasant Lak
Raquetle Lako, applicant. ...
Vermont:
Greonshoro, Casplan Lake..........
Essex County, Littie Averill Lake..

Flngorlmgs,

and adlssts
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32 DISTRIBUTION OF FISH AND FISH EGGS, 1908.

Derams or DisTrRiBUTION—Continued.

LANDLOCKED SALMON—Continued.

Fingerlings,
Disposition. Eggs. Fry. yearlings,
and adults.
Washin,
Bellin gham, Lake Whatcom... ... ittt iaeaanes 770 |
Argentina:
Buenos Alres, Argentine Government........................ 15,000 [.ooeoeeeiiomeiiiiiiaas
0 7 N 190, 000 441,281 161, 526
BLACKSPOTTED TROUT.
Arfzona:
Flagstafl, Liveoak Creek......covvveeianannann.. 6,000 |.
ock Creek ... ................. 6, 000
Jerome, Beaver L7 () SR 3,000
Codar Creek..........cvunnes 3,000
Oak Creek, branch........... 3,000
Sycamore CreekK................ 6,000 ;.
Colorado:
Aspen, Castle Creek................ 15,000 |.
Hunters Creek........ 15,000 |.
Maroon Creek......... 20,000 .
Taylor River.......... 25,000 |.
Antonito, Conejos River....: 20,000 |.
Balley South Platte River. 8,000 |.

Berry’s Ranch, Eagle Creek ..
Boulder, Outmg Club’s lake.. ..
Buena Vista, Cottonwood Creek
Cottonwood Lake.......

North Cottonwood Cree

Cascade, Caecados Creek
Cebolla, Cebolla Creek. .
Gunnison River
Cimarron, Blue River......
Little Blue River

8D,
Clyde, East Beaver River..
Middle Beaver River
Colomdo City, Palmer’s pond.
Debeque, Cottonwood Creek......
Cottonwood Lake No. 4
Cottonwood Reservoir. .

Delta, 8pring Creek..............
Delta County, Anthraciw and Coal Creeks
Dirty George Creek..................

Kalser Creek.......

Dolores, Dolores River....
Durango, Naegelin’s Jake.
Iagle, Triangle Creek Pon
Eldors, Lake Eldora..
Fatrplay, Middle Fork. .
South Platte R!
Sacramento Creck
Twelvernile Creek. .
Fort Colling, Cache la Poudre Ri

Creedmore Lake.

Lone Pine Creek. .
Georgetown, Iﬂgll:e Cunnlngham

Granby, %{g}llxtmlle and Indlan creek

o Lost in transit, 16,250 fry and 785 fingerlings.



DISTRIBUTION OF FISH AND FISH EGGS, 1908.

Detans or DisrriBurioN—Continued.

BLACKBPOTTED TROUT—Coutinued.

38

! Fingerlings,
Disposition. Eggs. Fry yearlings,
and adults,
. ——— I . -
Colorado—Continued. l ‘ .

Grand Lake, Corral Croek. ........ooovvneeeenaann. F P, ! 15,000

Grand Lake, North Inlet [FPTTRRIR 40,000 .

West Branch .........1..oooo oo 25,000 .

Grand RIVOr. ... .oo. .ottt e[ ieaannsn 80,000 |.

North Fork Jeeeennan ceenl 20,000 |.

South Fork.......cooiiiviiiiioiniifaineenaaenn. 20,000 |.

8tillwater Creek. s ‘ 15,000 |.

Strawberry Cree. R 15,000 |.

Btrawberry Lake [ 10,000 |.

Willow Creek ......... . 15,000 |.
Grand Mega Lakes, Alexander Lake ’ 20,000
Barren Lake ! 110, 000
Carfr Lake.. 25, 000
Twin Lakes . 90 000
Grant, PIatto RIVOr. .......ooooooiiiiiiiiiiiiiiii e 105, 000

Gunnison, Colorado Flsh Commissio:
Gypsum, Sweetwater Lake. ... .
Hartselle, South Platte River...
Hopkins 8pur, Beaver Dam Lak

Idaho Springs, Reaver Dam Creck 13,880
hicago Creek..... 13,889
Fall River.. 13,889
Miil Creek. 13,880
Millers Lake. 13,
Slaters Lake. 13,
Tola, Gunnison River..... 35,
Ivanhoe, Frying Pan River. 25,
. Ivanhoe Lake and Creek.... 25,
Kline, Bohanuon’s Jakes.............. 120,
La Jara, Conojos River............... 20,
Laka City, Lake Fork Gunnison River. 25,
Larson Guleh Creek, ...... . 10,
Mill CroeK.......cooeunn... e, 10,
Larimer County, North Fork Cache Ia Poudro River. .. 12, :
La Veta,Crater i.ake ................................. R 10,000
Leadville, Arkansas River, lower. . 10,
M upper. 15,
Colorado Gulch Pond 4,000 |
Half Moon Creek. .. 20,000 |
Lake Creck, lower. . . 85,000 |
upper. . e ... . 15,
Rock Creck. ...oooviieiiviiiniiiioiinianne.. . . 10,000 |
Turqll‘miso Lake. . ..o.ieeriieeiiiiii e . R 10,
Lovoland, Bigm hompson River........................ ! ‘e 28,000 |
Estes Park Protective Assoclation........... S 206,560 |oeeleia
OSBOTD LAKO. ... etteeetin it eaeiae i aeeiie i eierannnnn. 8, 000
Lyons,8t. Veain River. . ... .........o.ooiviiiiii o o 112,000 |
inturn, Eagle River.........oooevivueeniannn oo, e,
Moffat, Saguche Creck . ...................0.0 Ll ., 1 30, 000
Monarch, South Fork Grand River......................... PR 15,
Monta V{sw,Middle Fork Alamosa River. ..o ... . e 10,
Newgastle, South Fork White River. ......................... R
Norrie, North Fork Frying Pan River.........oooeiaaa... . . 25,000
Quray, Haskins Pond. . ...................o.ooiiiiiiiii . N 10, 000
Rollingville, 1,08 Lagos Lake..........c.ooeeieiiiia i, e 10, 000
Rued], Ho%h’s b 27) (Y« L .. 5,000
Ruedi Croek. .. ....oovveniiiiiniiiieii L, . 10, 060
Sapinero, West Elk Creek......coooeuniiiiniinneenian. ... e 15,
8hawnee, South Platte RIver.........ooocvoviiniivee oo i, . 40,000
Snow Spur,Dolores River.............oocooiiiiiiilL. . .. 15,000
SBulphur 8prings, Grand River................................ . e 40, 000
Williams ¥ork River........................ ... 25,000
Tabernash, Ranch Creek............. . . 15, 000
Thom&svuie, Follows Lake, . .. . 10, 000
Limo Creek.... 25,000
%ring Creek. 10, 000
oods Lake.... 100, 000
Wagon Wheel Gap, Rio Grande . 105, 000
Westeliff, Lake of the Clouds. .. .. ... co.resressonremnonnn- L 20,000
North and South Colony Creek........covveeennen - 20, 000
IdahWt)odl:md Park, West Monument Leke............ et veneaaeaaa, | 15,
0: '
Bonner County, Meander LKO. ... ..eoueeueenecaneanerineraes vennaann... U
Bonners Ferry, Flemming Creek - -
Lonis, Herrmann’s Ieke. . .......
Priest River, 8kookum Creek. . .
Rathdrum, Bpirit Lake. ... ................ OSSNSO o

85762—09——3
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Derains or DistriBurioN—Continued.

BLACKSPOTTED TROUT—Continued.

Disposition.

Eggs. Fry.

Fingerlings,
yearlings,
and adults.

Idaho—Continued.

Sand Point, Homestead LaKe. .. .ooooiiin e e
Troy, Appelquist’s lako. . ..o o e s
ntana:

Monta:

Anaconds, Eureka Pond........ ...t

Mountain View Springs............
Arlec, JackoCroek. ....... ... ...l
Bel e, Story Creek .. ... ool
Belt, Bolt Creek. ... ....c.ociniiniiiiiiianennnn.
Big Sandy, EagleCreek...............c..vvunn.
Blaine, Lynch Creek..............oovvianinn...
Bonita, Rooster Creek

Ranch Creek. . ...,

Rock Creek.....

Welcome Crock. . ... iiaen
Boulder, North Fork Little Boulder River ........
Bozeman, Clear Spring Pond......................

pringCreek ... .. . ... ...l
Butte, Columbia Garden Pond................c...
Colling, Teton River........... ... ... ...
Columf)us, Stillwater River................ovinatn
Craig, Bazel Creek............oooiiiiiiiiiinnin..s.
BearCreek. .. ...ooiiaiiiiiiiiiiiiiiiiae
Bickel Creek......covvvnmniiiinnnanennn..
Cottonwood Creek..............oooilits
Middle Fork CreeK........oooevniiiiiiannn.
Smith Fork Creek .. ....covniniiiennnannnt
Stickney Creek......ocvvvvniiiinananaaann.
Wood Creek. covvviniinniiniiiiniiennaenn..
Deer Lodge, Clear Creek.........ccoviminnnnnnennn.
Dorsey, Upper Sixteen Mile Creek...................
Emigrant, Strawberry Creek........................
Fort Benton, Highwood Creek. .
Gallatin County, Bridger Creek...................
Helena, Beaver Creok..............oooivvivninnn.s
Trout Creek. . .......ooiiiiiiiiaiaaaa..s
Lewistown, Beaver CreeK.................
East Fork Big 8pring Creek..
Flat Willow Creek....................
FordsCreeK......covevninninnennanen.

Rock Creck.....ovvvineiiiiiienns
Lima, BigSheepCreek........c.vviniinieenenan.ns
Livingston, Jordan’s trout pool....................
Logging Creek, LoggingCreek............c..oonnen
Martinsdalo, Checkerboard Creek . .................
Daisy Dean CreeK.........ccovvennnnn
‘White Tail Deer Creck...............
Mitchell, 8heep Creck Pond. ........cccoevriieian.n.
Monarch, Dry Fork Black Creek.............e.oo.t
Dr]y Fork WolCreek........oooiatt
Tillinghast Creek.........ccoooooviin.en.
Nethart, Belt Creek............oooiviiiiiiain...
Carpenter CreeK.........ooviiiiiiiiiiianes
Cleveland Creek....oooveeeiiainiiiiennnn.
HooverCreek. ... .....cooiiiviiiiia.,
PilgrimCreek........... oo,
Tenderfoot Creek...............coeiiianal.s
Weatherwax CreeK._........... ... .coienes
Pony, Patk Lake.. .. ....c.civiiiiriiiarninranenannaenes
Scribner, Pryor View Pond...............ccooiieinnes
Summit, Warm Spring Creek. ...........coovieiiiiiians
Toston, Sixmile Creek
Troy, Emerald Lake..

Nebraska:
Chadron, Bordeaux Creek
New Mexico:
Chama, Los Pinos River
Glorieta, Pecos River.................oiuaantn
Las Vegas, Gallinas River
Trout Bprings
Onava, Lake Isabelle...................ooioit
Raton, PaintCreek..............oocoiviiiiiinnts
PonilCreek...................oiiiiiin
RayadoRiver...................oooo
Spring Branch..........................
Rowe, BUILCIeeK.........cooviniiiiiiiiiiiiiieiiieeaes

Sapphire Lake. . ... oottt

8583588888
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Derains or DisTriBurioN—Continued.

BLACKSPOTTED TROUT—Continued.

Fingerlings,
Disposition. Eggs. Fry. yearlin,
and adults.

New Mexico—Continued. . :
8an Marcil, Nogal Canyon Creek............... 9,000
Silver City, Gila River................. 15,000 |.
Vermejo, ;eandro Creek . .

Ricardo Creek. .. .
Vermejo River............c....... . 15,000 |.

Oregon:

Ashland, Reeser’s lake
Dilley TPualatin River....... ... .
Gold fllll Rogue River, tributary.
Medford, 'Four Bit Creek............
North Fork Big Butte Creck.
Milwaukes, Crystal Lake
Oregon City, Cedar Creek..
Dicky Creek.
Molalla River
Russell Creek
Trout Creek......
Rogue River Station, Elk Cree!
Seaside, Necanicum Creok. ..
Wimer, Evans Creek............ F R

Pennsylvania .
Pleasant Mount, Pennsylvania Fish Commission............. 126,000 (. oeeeeneeeoernonenananan
South Dakota:
Custer, French Creek. ....oveeeruieniereninneeeeneneiiieliiiiiiiiidiaian,
Deedwood Miller PODA. . cvceeieirnnirerniorcnraeiracanareee]aaraennn [N N
Dewi Lower Beaver Creek. ... ..ouionminii i e
Hill 1t; TR = T 0 ) < e N

Iron Creek

8, ﬂng Creek
Tron Creek, Beaver Creek. .
McGees Mﬂl Prairie Creek J Y PO,
Maurice, Squaw Creek... R D
Mystlc, Rapid Creek. . T P
ew&rf; Lake Artesia... ..
Otev!I!e, White Horse Creek.......ovnveereeavecernencnneecae]onmaeaeeeaedioeeineenns
Pactola, Rapld Creek........oooivriiii i e
Pledmont, lk 03 (-3 S N
Little Elk Creek . .. .ooooieiiiiii i e
Pluma, Bear Buwe [ ) < PP PP i
Elk Croe I

858888838888
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Rapid Clty, Clog lom F 3 T T o :

Slde Park Pond.. . ..ooeiiieriieriiieaidiiiii e !
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Rochford, Repld CreeK .. ......oooveiiinnieeanniioneeenniaeenefoiinenneifieiiinn. !

Rosebud Agency, ROCK Cre8K . oo ceereaieneianenenrieaaenennn

Rosebud Creek......ooviiloniinaiunan..

Slssown HoHow CreeK...oooveiniinvininnninannaan.s
poarfish, cn
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Sturgis, Bear ButtoCreeK ...........ooooeiiiiii. e .
reserv olr ............................................. e .

Bprng Pond .. .ooiiiiniiaiiiiiiiiaaeneneiaiiee et . .

m}\lVest Nahant Non.h Fork Raptd Crook. ....o.....oooiioiiiiiiiiiioiiiiain

Heber, Spring Creek.......o.cooniiinaiies . 10,000
Provo, Provo RIVer. ....ovvieoreaaeeacatanearaenranancnns ... 200,
Salt Lake City, Ogden River
Snyderville, prlng (07T R 25,000
Virginia:
ameswwn, Jamestown Exposition............ooiiiiiie 59,630 [............
Washingto
Marysvllle Tulalip Creek
Milam, Knesters Lake. ... ..
Slivana, Lake Goodwin...........c...coiiiiiiiiiiiiaat,
Skamania County, Mausolau Jake.........coooevviieeneiaiiliaeaiiiian., 3,000
Toketes Lake....... e 000
Spokane, Horse Shoe LaKe. .......c..coveuiavnieeenaareceercefirneanennandloiai ., 31,000
a00mM8, BOWErs Creok . ... ..ocovivieeiraeirnrneseencncarsrocc]onnanenanann 1,500
Waltsburg, Touchet River. ... .....ooiiiiiiiiiiaiiiiiiiiieaaniiies 3,000
Walla Walla, MII1 Creek.........coouvieiiiiiiieniennianen ..

-
=100 =TGN,
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Detans or DistriBurioN—Continued.

BLACKSPOTTED TROUT-—Continued.

Disposition. Egegs.

Fry.

Fingerlings,
yearlings,
and adults.

Wyomi
Ala

Beulah, Moxll)etana Lake......
Sand

Buford, Lone Tree Creek. ...
Casper, King Creek................
Cowley, GypCreek.............c......
Dale Creek, Dale Creek................
Eothen, Beaver Creek.................
Ranchester, applicant...............
Rock River, Rock River............
Sheridan, Rapid Creek..................

w
Yellowstone %atlonal Park, Duck Lake.....
Fisheries Creek...........coviiiifiaininnnnns

France:
Bellefontaine, French Government..._....................... 10,000

ng.
dgln, Beaver Creek......o.oiiiiniiiiiiiiiiiiiiarieneannns
Basin, 8hell Creek...............

Trapper Creek...........

Creek.........

oming Fish Commission...

1,442,376

Michiga
Dotroit, Belle Islo Aquarium. ... ....ooiiiiiiiioiiiniinnii]iinnnannn.
Bouth Dakota:
Savoy, Little Spearfish Creek.... ... ... ..o,

n:

12
55,000

65,012

LAKE TROUT.

Colorado:
Denver, Colorado Fish Cominission

Indlan

Maine:

Dedham, Green Lake. ....oooieniii it iiiiiiiiiie
East Wlfwn, Pease Pond............ J N
Farmington, Varnums Pond. .. ... ... .. ... .. ...i......

Tartland, Moose Pond... ..

Skowhegan, Lake George
Michigan:

Charlevoix, Lake Michigan........ ... . ... . ... ...........
Detour, Lake Huron........
Detroit, Belle Isle Aquarium.
Eagle Harbor, Lake Superlor. ..
Escanaba, Big Bay De No
Fishermans Shoal, Lake M
Fish Island, Lake Superior........
Irishmans éround, Lake Michigan.
Isle Royale, Lake Superlor.........
Lake Ann, Woodcock Lake..
Manistique, Lake Michigan. ..
Marquette, Lake Superior. .
Munising, applicant ........
North Poin ke Huron..
Onwnggon, Lak

Paris, Michigan Fish Commission
Point Iroquois Ugg)er St. Marys
Sault Bte. Marle, 8t.

Scarecrow Island, Lake Huron.
Tobins Harbor, Lake Superior..
Washington Harbor, Lake Supe
Whitefish Point, Lake Buperior........cooiiiiiiiiiiiiiat, .

a Lost In transit, 12,000 fingerlings and 18,530 {ry.

ana:
South Milford, Pretty Lake....coeeeininieiieninienrneneneenn

?uot. .
chigan.

Marys River
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Derains oF DisTriBuTioN—Continued.

LAKE TROUT—Continued.

Fingerlings,
Disposition. Eggs. Fry. yearlings,
and nduﬁs.

Minnesota:
Duluth, Lake BUPEHIOr. . ccaueeetiieaiiiiiiiiniinias
Beaver Bay, Lake Superior........cc.coceiviiiiiniiiiiiiiaa,
French River, Lake Superior............oocaieiiiiiiiiaa,
Grand Marals, Lake Superior. ...l
Grand Portage, Lake Superior..............oooiiiiiiiiiiaan,
8t. Joseph, Big Fish Lake.....coooieiiioaiiiiiiiiiiiiiiaanan,
Susle Island, Lake Buperior....c...oo.ooeeiiiiiaiiiiiiienn..
Two Harbors, Lake SUperior.....c.coeeeeeianeeiinenanann.
Wacon!, Clearwater Lake......ooooovieiaiiiciioiicaiainls
Nevada:
Verdi, Nevada Fish Commission..............oooiiviinans
New Hampshire:
Coos County, Flrst Conneoticut Lake. ............oo.oooiin
Hancock, Lake Nubunusit........coooieiiiioviieiiiieae,
Laconia, New Ham] re Fish Commission..................
Littleton, FOrest LaKe......ccueoernerceemmeiecenaeannaanans,
Manchester, S8hirley Lake.
Wiers, Lake Winnepesaukee
New York:
Auburn, OWBS00 LAK6E.c.\..couseemrrrerovemrsoieararoiaanens
Bemus Point, New York Fish Commission...................

Prospect, Big Rock Lake.......c...coeennnnnne. e
Raquette Lake, applicant..........coooiiiiiniaiiaiai,
Richfield Springs, Lake Conadarago ...o....oveveennaeinannn.

hio:
Kelloys Island, Lako EHo. . .ooenenenneneinnininnnn..
on:

(o) n:
aines, Rock Creek Lake. ...coooiemeiioaroininnaais
Pennsylvania:
Susqucshannas £tearns LaKe. . ceoeerieceneeenneianorenanaenss
Union City, Pennsylvania Fish Comunission..................
Vermont:

Island Pond, Echo Po
Roxbury, Vermont Fi
Wasgln mg!l]x:a licant
ellingham, applican!
S?ﬂ'or Lake
Maple Falls, Silver Lake..
Medica) Lako, Otter Lake...
Vancouver, Vancouver Lake
Wisconsin:
Iron River, Lake Buperior.........cccovveieniinniiiaeiene.n. .
Sand Island, Lake Superior .
Wyomlni
Ranchester, Wyoming Fish Commuission
Argentina: :
Buenos Aires, Argentine Government...............ooeeoie.s
Cnm}{la: rt, Lake Superi
ossport, e S 114 SO
Swltwrlal:)d: e
Berne, Swiss GOVEINIMeNt. . .c.eviiiriiuimrraniincciieenene

OB « o e e eeeeeeeeaeaenee e aan s e e 2,734,000 | 25,267,078 3,182,080

aLost In transit, 2,000 {ry and 30 fingerlings.
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Detams of DistriBurioN—Continued.

BROOK TROUT.

Fingerlings,

Disposition. - Eggs. Fry. yesarlings,
and adults.

Alabama:
Ar.hens, VP21 05 (-0 N L
Arilzon
Tucson, Babine CreaK. . . ccvereieieiioieeoieiceneanacesennn
Colorado:
Amethyst, appleant. . «...oiverniieeiieieariaiecaiiacaenns
Aspen, Columbine Lake
Snow Mass Lake :
WIHow LaKe. oo iiiiiiiiiiiiiamincanaananaaaenan
Balley, Platte Rlver. . . ......coociviiiiiiians e
South Platte River.......cocoiiiiiiiiiiiiiiininnna]ieanaainen, 45, 000 15,000
analt, Bates LaKe. . ..oveeiiiii et 000
Frying Pan River
Ot1o CreeK. voeimrcieiieiriiiniaieraciranacnnnacnnas
Breckenridge, Deep Blue Lake .
Buena Vista, South Cottonwood Creek
Buflalo, Lake Cheesman
Wellington Lake
Cebolla, Lower GunnISOn RIVET. . vneneaninansanannaeans

Colorado Springs, Broadmoore LaKe. ..o nrmoinrninnnnanns
Cheyenne Lake. ...........oceovenviiian.ns
Fersman Lako .
Lake Mora{ne..............coeevunne.
Portland Miu Reservolr...........
Prospect Lake.........cooovunn...
Rustic Home Reservoir.........
Seven Lakes Reservolr..........
Willlams Lake..................
Younger 8prings Lake........ JN
Creede, Lime Creek . ....o.ooooiuiiiiiiniiaiiiiats
Limo Creek Lake........ooevvvninania....
Red Mountain Lake. ...........cooeeiinnn..
g}e Crcw,k Mount Pisgah Pond................
orte, Rio Grande. . o.....ccorovenesiraninenann
Lone Rock, South Platte River. ..................
Empire, West Branch, Clear Creek .. ..............
Florissant, L.ake George.........coovovveecencenn--
Granby, BOWEN CTOOK . -2 nn o onooeensseanreenaeneaaes
Columbine CreeK........oovviniiiimniianaaes
Grand Lake...........ooviiiiiiiiiniiiinn,
EastInlet.....................
Qrand Rlver ...............................
Strawberry Creek. . .oovivniiiiiiiiaianinnn
Grant, North Fork Platw River....cocvveiiiaiinnnnnn.
Platte Rlver. ... oiiiiiiiiial,
Grover, Oasis Lake. .. ......ocoviivieiiiiiiiiiian.t.
Gunnison, Nichols Lake.................ooooiuan..
IJartsel, South Fork South Platte River.............
Hlllside, BushCreeX. .......covveviomnniiiannann ..
Idaho 8prings, ghifa 0 CTeeK. o oooveinneneniiannn,

e Edith
Insmont, North Fork South Platte River. .... aeeans
Iola, EIK Croek. covueevnnrn it aiiiinieaaneneaens
Ivanhoe, Ivanhoe Lake and Creek...................
Jefferson, Baker Lake. . ......... ...l
La Jara, California Gulch 8prings.................
Coombs Pond...oooooiiiiiiiiiiiia

"upper.......l..

UPPOT..eeevvenennn. s
Musgroves Lake..................
Sugar Loaf Reservoir.............
‘Tennesseo Creek........ e
Turquolse Lake....................
Willow CreeK..ovenivneiennaieninnns
Llangollen, Stearn’s 18ke..............c...ou.te
Lyons, Big Thompson River......................
Estes Part Protective Assodatlon ..........
Little Fork 8t. Vrain River................ .
North Fork 8t. Vraln River... ... ...l
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DEeraiLs oF DisrrisuTioN —Continued.

BROOK TROUT—Continued.

Fingerlings,
Disposition. Eggs. Fry. yearlin
. and adults.

Colorado—Continued.
Malta, Smith’'spond....cc..oo i
Momrose, Beckman Lake .....................................

JarvisPond............. ... i i iieeenn.s

Spring Creek. ... .. ... i,

Whites Branch............ ... . .

Nast, krying Pan River..........o.. ..o il
Norrie, Frying PanRiver. ... ............. J
Pinegrove, Fiik Creek.. ... ... ... ... .. !
luduewny, Beaver Creek.
Dallas River...........oooooiiieiiiiiit. . ..
Rollinsville, Grand River

ske )
Salida, Miklich Addition Pond
Ridgeway Ponds ..
Spring Pond NO. 5. ... ... o i e e e e
Shawnee, North Fork South Platto River ... ............ e
1T honmsﬂlle, LimeCreek...............ooiiiiiiiiiian, 20,000
North Fork, Frying Pan River 8 T
Woods Lake......o.....cooiiiniiiiiiiiiiii. ..
Tolland, Lake Tolland. ... ... coviriieniineniienieniannan... FE L
South Boulder Creek... .. ... .. ...l .. 25,000
Twin Lakes, Twin LBKeS.....covueiviniiiiieiiienennns ‘
Vietor, Ol Cre K. ...ttt i ettt tee e ee e naaeas
\Vngonwheel Gap Bellows Cresk ..
Ward, Overland Lake.........coooiiiiiiiiiiiiiiiiiiii i, .. 1,500
West CIlft, Deweese Resorvolr. . .
Weston, Tussell’s lake.........
Woodland Park, Beaver Creek
Connecticut:
Tast Thompson, Sheldon’spond...............cooooviiiee i eneeianl,
(ioodspeods, Beebe Brook. .....
Giroton, Fourmile River.....
New Csnsan, Lockwood Creek.
Roxbury, Carey Brook.......c.ooeoiiiiiiiiiiiieineeiianannns
Georgla:
Clavton, Timpson Creek Pond........ooooiiiiiii it iaiieinioneiaaaan,
Dillard, Kella rys Creak........
Rnhungap, alnut Creek
Idaho:
Ahsahka, North Fork, Clearwater River. ... . ... iiiiiiiirninennafoienanann..
Athol, Lewalin Creek................. .
Belevue, Idaho Fish Cominission
Bonner County, Freeman Lake. .. RN
Greer, Lola CreeK...............
Musselshell Creek.......
Kamlah, Lawyers Creek..........
Kooskig, Clear Creek....................
Middle Fork, Clearwater River................... .0 ... ....... R
Lewlston, E?er Creek . . feaerreeeriuaeaeas G

8383
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Market Lake, Anderson’spond...........
QGreen’s pond ...............

Raymond's pond...........

Moscow, Caroll Creek. .....oo.oiinniiiiiiii i eveeneeee e
Hatter Creek........cooivvuienanns e

(e & T NN SR
Palouse RIVOr. ... .covn it
North Lapwai, Hatwal Creek...................
apwal Croekeoe.ceneennenana.
Orofino, Breakfast Creek.....oooovvuieiniinnn.a..
Yords Creek.....oevvnvnnnnen. e
Whiskey Creek. ...coviiveiiiiniiiinneineinanes
Peck, Blg Cunyon [0 ) Y
Little Canyon Creek..... ... ... i
Post Falls, Spokano River..................o.o... ool
Rathdrum, Fish Lake CreeK.......ooovevienuniaieeiinnia.
Spaldln§ WObD CIe0K.vn.avvns oo I
Stites, lg Codar Creek...oveieneiineentieneneneen b, '

0RUOW CreeK.eee o eeeeeiernieeeneneeaeenaanninnreenidoeiiaiiana..
Sweetwnt,er, Mission Creek......cviienrviiaieiieniniianaen.
Troy, Bear CrecK. ...cuveenneeniinieeiieineiieeiienaiaans

Potlach RIver........coooiviiiiiiiii i,

!
I
RUDY CICCK. .o nn o omensss e e e, \ZIIIIZZZIZII'Z ......... i,
INinols: )

e 0 ot bt i Bt DD 1t DO B DD bt bt B0 0D et 1D 1 DD et bt

Belvedere, Belvedere Trout Pond.............cooviiiiinaa..
Cary Btation, Coldspring Pond.. _....... ... ... .cioiieia.
MoNett'sereek. ...oove it

S8% SEBEBEE2ES2888858885888883883888
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DeraiLs oF DistriputioN—Continued.

BROOK TROUT-—Continued.

Fingerlings,

Disposition. ¥.ggs. Fry. yearlings,
. and adults.

Indigna:

Crawfordsville, Lye Creek Pool
Indianapolis, (& ..
Russiaville, Crystal 8pring. . ...... .. ..ot

a:
Cresco, Coldwater Creck. ..........coiiiiiiieeiiianeaanen,
Decorah, Canoe Creek. .. :
ring Creek...
ni Magil Creek . .
Manchester, Spring Branch.
Waterville, Hansom Creek............
Waukon, Coon Creek.................
French Creek...............
Larson Creek........c......
PaintCreek................
Patterson Creek............
Sllver Creek................
Village Creek...............
Yellow River...............
Winnesheik County, Coldwater Creck

Tow

Lansing, §
MeGregor,

Kentucky:

Spriug Station, Big Spring Branch............... . iheeieeen ereeeaaes 1,

ne:
Alfred, Nutter’s pond. .. .ovviieninenie i aiiianaa e | 20,000 fooenenneian-nn
Augusta, Lako Cobbossecconic BT 3,072

Mai

rystal Spring

LA A

N3 N D DO 1 6D btk 3t 1t ot (IO Pt b D St

g 5838228882828888 888

Pine CreekK. ..ot i e e it

13ar Harbor, Eagle Lake........ 25,000 |...ooiiie...
Bar Mills, Clearspring Pond. e 768

Bethel

BPond.....ccoovvueevinnnan.
Biddeford, Buzzell Brook .
Bingham, Rowe Pond........ e e

Bryants Pond, Indfan Pond........................... .. .- ’ T
Burnham, Reynolds Brook...............ooeeeieneans - .. 1,000

Twelvemile Creek.................ciieeenos . B 1,000
Camden, Canaan Lake..............oooo o e

Hobbg Pond......ooovuiiviniiiiiiianaenennas

Norton Lake......cooivaviiiiiiiiiiiiaiaiaaas e .-
Canton, Lake Anasagunticook..................cooooo J P P
Cumberland Center, Rowe Pond....................... R e

Cumberland Junction, Redrock Pond.................. J PO P 1,024
Spring Brook............c.ocenne T 1,152
Sturdivant's pond.............. R 7
White Brook..........0........ N 1,280

Dedham, Branch Pond...............
Phillips Lake...............
Iiast Brownfield, Little S8aco Creck. .
Ioast Wilton, Pease Pond.............
Ellsworth, Alligator Lake............
Biunts Pond . ............
Cloughs Pond. FO
Pattens Pond. .
Farmington, King and Bartlett Lakes
Sucker Brook. ..
Tuffts Pond.

Frauklin, Little Pond............
arragaugus Pond.......

N
Grand Lake Stream, Dobsis Lake......

Greenvilie Junction, Mooschead Lake
Hancock County, Tunk Pond........
Indisn Pond, Indlan Pond.........
Jackman, Ilatchery Brook..........
Kineo, Moosehead Lake............
landers, Lake Moxie...............
Livermore Folls, long Pond........
Locke Mills, North Pond...........
Round Pond........
South Pond.........
Mainstream, Everns Pond........
Qcean 8itde, Donnell Brook.........
Oquossoc, unﬁeley Lakes........
Otis, Green Lake.................
Portage,
Portlan
Presque

ortage Lake
d, Ocean Pond
fste, Echo Lake.... . 1. 1100

Dyer Cove Brook.
Farm Brook......
Ox Brook.......
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DeTaLs oF DistriBurTioN—Continued.

BROOK TROUT-Continued.

Fingerlings,
Disposition. Eggs. Fry. ycm"llnﬁs,
and adults.

Maine—Continucd.
Rangeley, GUIl PODA. .. cooovnrennneiaein e fieciieiennn] e 1, 500
Rangeley Lake. ... e 25,000 [¢cavvveenncenas
Richmond, Baker Pond. ... ... IR, R 1, 500
Jimmy Pond.....ooiiii e T 1, 500
Rockland, Branch Brook........cooooviiiiiiiiiiiiiiiieniaens 18, 000
Cangan Lako ........ooviiiiiiiiiiiiiiieiieiene
Chickawaukie Lako
MiIrror LBKO . .o veeieoir e eiaiaeens
Rockville Brook cc.c.oouniniiiieiiiiiarienneennens
Searsport, Bwan Lake. ...l ..
Skowhegan, Hayden Lako........cooeiiiiiiii.
Somerset County, Lake Moxio.........ooociiiiiianan
South Paris, Marshall Pond.............c.coooiiiiiins .
Lake Pennesseawassco e ieeaed 36,000 |eaiiiiianel
Springdale, Mousam Lake..........c....covoninnnn
Steep Falls, Mayo Lake..........cocoiiinuniiinn
Union, Sennebeec Pond......eviieriiiniiiiieans
Unity, Unity Pond.. ... iiiiiiiiiiiaennn
Waldo, EIISCreek. . . covuieenenuaiieeinenenns
Waldoi)oro, Medomak River..........c.ccoveenns
Parker Pond......coenveeeneeennns
Waterville, China Lake.................... et
West Paris, Abbot Pond...........c.ocoienntt
Dickson Pond.......ccovveneeennnn
Little Concord Pond..........
Overset Pond...............
Washburn Pond. ...

Maryland: X
Adamstown, Big Spring Brancli. .. ..o,
Buck l.odge, Walldeno Branch......

N White’s branch. .....
Cockoeysville, Paper Mill Branch...
Iallston, Butchers Run.........
QGarrctt Count. , Laurel Run...
Highland, Cool Spring Branch.
IIollins, Green Spring Branch. ..
Loch Raven, Newport Run.....
Monkton, Conrads Branch.......

Pleasant Valley Branch...

Mountain Lake Park, Mountain Lake.
Oakland, Brownings Dam.........
Lake Bryan.....

Lake Rosanna...

Piney Lake.....

Trout Run....
Thurmont, lligh Run.....
JIunting Creek. .

Mountain Creek.

Watervale, Ashtin’spond.....
Backeson’sbranch............iiiiiiiiiiiiiiian

535 BEsEsssstEssEizEEEsss 3

-

=

Massachusetts:
Greenfleld, Bumingtons Pond....... ..o
Hinsdale Brook....

Huntington, Brookside Pond. .
Northampton, Long Plain Brook

Welch Brook....

Sandwich, applicant......
Topsfleld, Alder Brook.........
Waltham, tributary Ston

—

8

-3

Willlamsburg, Hlighland Brook...
Pinegrove Pond. ......oovoiiiiiiiiiiiniiiens
Michigan:
Addison, Posey Creek. . ......oooererereeeeeneeeonnenneenesecleennennan Q0000 fooeeneeeen.on
Baldwin, Baldwin Creek....c.......cooooiiiiiiiiiiiiionennn 5,000
Branch Pere Marquette River 2,000
Sweetwater Creek. . .o...ovieiimieioioonenianaaens . 2,000
Battle Cresk, Helmer Brook.. .. . 5,000
Mingus Brook.........coociennnn O . 5,000
Sevenmnile Brook.......c..ccoeevenimanecamaoenes [EETREREPS 5,000
Bellalre, Codar RIVEI.......coooiiiniiiieiiciieiieiniennenes 5,000
Branch, Wiison Creek. S P 5,000
Clare, Clear Creek......... e eeaeaeeeeaaeeay RN leereveanil e - 10,000
North Branch Tobacco River........covovmeiaeaienae . 10, 000
Corunng, Crooked CrEBK. ... .....coeemreearesrremnsansrseaess IR 10,000
Farwell, Tobacco Creek. ...c..oeaeveniaroaenneeaens e , ........................
Fonton, Buttermilk Creek.........coovemeemevmemmerieeneceens ERRERTET ..

Gaylord, PIgeon RIVEI. ... .. ccoocrueoimineaesoneenen it
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DeraiLs or DisTtriButioN—Continued.

BROOK TROUT—Coutinued.

Fingerlings,
Disposition. Eggs. Fry. yearlings,

| and adults
|
|

Michi nu—ContInuad
Gladwin, Cedar River.................o.ioiiiiiiiiienniannn.
Gmylmf Tillula Lake................................
Greenville, Berﬂdges Creek..... ... il
Hart, Cedar Creok.........oooomomeenono 000

Hunter'screek.........c..coooiiiiiiieiiiiiiaan.

tiisdale, Happy Hollow Pond.
Honor, Coulton and Behlkle cree
Iron County, Iron River. et
Lake Ann, Ransom Creek........... ... .....ccviuen.n
Lewiston, Jlunt Creek........... .. ... ... ............
Lovells, BigCreeK. ......ocoovenii i
Muskegon, CedarCreek............. ... ... .cciviunn.

Spring| brook Pond . .
Northville, tr&butary River llou;,e .
Omer, Rifle RIVET. . voenes v,
Oxford, PineCreek.......................
Owosso, Hardy Creek.. ... ...

Maple River.....................
WI OW BroOK. . vonononeen,

Rapid City, Rapid Rlver .................
orch Lake..................
Rollins, Brlttons Creek...................
Dillons Creek......................
Roscommon, Downing Creek...............
South Branch Au 8able River..................
Rose Center, BuckhornCreek......................cccooennn-
Qordon Creek. . .-
Traverse City, Acme Creek..
Vanderbiit, turgeon River.
Vermontviile, Ierring Creek. . . .
Washington Harbor, Washington C .
Watersmeet, IHigh Lake....................ooooiiiieieinin
Wingleton, Dannaher Creek. |
Plekerel Creek. ... ... . iiiiiiiiiini it
Wolverine, Sturgeon Bay..... ..o e
Minnesota: !
Caledonia, Winnebago Creek
Canton, Weisels Creek.........
Wiaches Creek. .....
Drummond, Bargent Creek.....................
Duluth, BeaverCreek...... ... ................
CartbouCreek.........................
Rice River... e
Excelsior, Trout Lake..........................
Kellogg, }McDonalds Spring....................
Trout Brook..........................
Lake City, Miller'sereek. ......................
Lewiston, Enterpriso Creek.......c....oouvunn.
Ferguson Valley Creek...............
Guenther Valley Creek..............
Stockton Valley Creek...............
Mabel, Belleville Creek....coooiiiiiiniiannnnn.
er8 Creek.....oooiiiiieiiiininnennen
Hnl SCreek. ....o.ovveiiiiiiiiiiinanns
Newberg Creek.
Riceford Creek.
8herbons Creek .
Plalnview, Beaver Creek.
ast Indlan Creek.
Middle Croek........
West Indian Creek......
Preston, branch of Forestville Creek.........
Camp CreeK........c.ccovvnninvnnnnnnn.
PartridgeCreek. .........covveeeenann.
Trout Run... ...l
Willow Creeks........oooveniiinn.a. ..
Proctor, Rocky Run....... ... oo,
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Detams or DistrisutioN—Continued.

BROOK TROUT—Continued.

Fingerlings,
Disposltion. Lges. Try. yearlings,
and adults.
Minnesota—Continued.
Rochester, Spring BrooX.......ueiiiiiviiniienieiiiaeceannns 12,

Rushford, Beeland Creek..
Camp Creek. ...
College Creek. ..
Daly’s creek......
Enterprise Creek.
Gribben Creek......
Hemmingway Creek. .
Iverson Creek........
Johnson’s creek . .
Meade Creek. ...
Nepstad Creok. .
Oausline Creek. .
Ophrem Creek. .
Overland Creek.

8pring Valley Croek.
8t, James, branch of Watanwan Creek.
Winona, Campbell Creek...........
Dabblestein Valley Creek. .
Gordon Valley Creek..
Hauser Valley Creek.
Home Creek........
Johnson Valley Creek. .
Knapp Valley Creek.
Pusha Valley Creek.............ooivniiieniiaianns.
%peltz Valley Creek. .
oelker Valley Creek..........cociveenemain
Missouri:
Cubs, apgllcant .............................................
8t. Joseph, Missourl Fish Commission..........c.oooieminnon.
Montana:
Anaconds, Warm Spring Creek.........ceevniiniiienncnns.
Armstead, sPrlng Lo )
Beit, Balt RIVer. ... ... iiiiiiiiiiiiiiiiiiaiiaiaens
Big Sandy, Big 8andy Creek........cc.oovieiiiiiiiieninnn, ces
Godfrey Creek . ... .c.coiiiiiiiiiaiieniiiaiiaan, ..
Bonita, Kitchen Creek.....co.oooiieiiiiiiiiiaee, PR
ROCK CIeK . .o cvi i eeciuariiiniraeianieanneaneinanns
Boulder, fork of Little Boulder River..................o. .00
Bozeman, Fowler'spond. . ......oiieiiiiiiiiiaiii i,
Hoffman's ponds
Spring Creek. ....
Williams Pond
Willlamson’s pond. ....oooeiviiiioiieiiiiiiens AN
Butte, Columbia Garden ponds. .......cceviiiriareaiaenann, e
Chouteau County, Marfas River.........oeoveeieieiinaannn.
Columbus, Rossbud River. .. ... . cooiiiiiiiiiiieinn, .
Forsythe, Coldspring Lake....... ..
Gallatin County, Bridger Creek
East Gallatin Creek......oooivovaian
QGardiner, Qlen Creek..........ooiviiiiinniieniennanns
WIlow CreeK. . cooveniinennineruarencenns
Havre, Box Elder Creek.....cooooveiiiinniiiiinns
Helona, Beaver Creek......c.ocvooveivienneioonnenns
insdale, Cash Creek. ... oo eiieieiaeimaannees
Kalispell, Conrads Creek . ..........cooeuviuianneeen
VianoCreek..........coieveievivinanenes
Tewistown, Armells Creek.........coocvinniniineen
Big 8pringCreek......co.coovnvnnnnn
Casino Creek............ e
Darley’'spond.......coveinvnnen-
TAma, Meadow BPTINg. ..co.u.iveienunnrennneensenneernsnenloiaiecnn.

§'"'§§§§§§§§§§§%§§§§§§§§§§§§§§§§§§§§§
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DEeranns or DistriBurioN—Continued.

BROOK TROUT—Continued.

Fingerlings,
Disposition. 1Eggs. Fry. yoarllnf
and adu|
Montana—Continued.
Logging Creek, Pilgrim Creek...........coiiiiiiieirieaneaes)ivnnioinia]oriionannnas 2,000
Martinsdale, Musselshell Rwer ................................ 1,000
’%pring CreeK . ....vveeeieeinneeneaaiinnneeeiider e iaeii il 5,000
POUL LAKE . . . . ooooeonoo e | 1,000
Moore, Galbralth Creek. .. .. ... ... .. ... ..o ! 600
Neihart, Belt Creek.......o. ..o aan, P 2, 500
Carpenter Creek ... ........uueeeennenieenaaenenns. F O T ! 1,500
Norris, Odell Creek. .... . veseeeaen 5,000
Sheridan, Indian Creek. . S Y PP 5,000
Toston, s ring Creek Leke. .. 5,000
Twin Bri ges, Beaverhead voud. 5,000
W hite Sulphur Springs, Checkeri 5,000
Woodville, Lake Palmer. . ... e 1,000
Nebraska:
Chadron, Big Bordeaux Creek 10, 800
Chadron Creek 1,000
Crawford, 8pring Run 12,600
Gretne, Potter Creek . .. 500

Nevada:
Verdl Nevada Fish Commission. ..
New Ilam[»hlre
Berlin, Success Pond.........

Mascomg Riv
-Orange Brook.
Claremont, Blow-Me-Down Broo.
Tooles Brook.........
Cole Brook, ap licant, ..............
Concord, Bear Creek. ............
Beaverdam Brook......
Bow Brook 1’ond .......
Cronley’spond ...........
Stumpfiel Brook ........
Whiterock Creek..................
Durham, Demerritt Brook.................
Endfleld, Bicknell Brook.....................
Committee Meadow Brook.........
Exeter, Severenoa Brook
Spring Brook...........c..oiial
Franklin, Call Brook...
Guf Brook,.......cooovvuuinnnnn..
Mountain Brook........c...o.o..... veen
Putney Brook .........................
Gorham, Mascot Lake........................ ...
Grafton, Baldmeadow Brook.......................
Hoyt Brook........o.ooooiviiiiiiiinia,
Groverton, 8lide Brook.................... e

8t
Hillsboro, Cmige Brook.. ...
Ellinwood Brook............coooiiiiaiie, ..
Island Pond.... ...l
Hinsdale, Adams Creek. ..
Hooker Brook. .
Hookset, Pinegrove Pond.
Joﬂerson, Law’s pond..
Keene, Beaver Brook............cocoveiiiiiiiiiiiiiaannaa,
J5ast Branch Ashuelot River..........................
Ferry BrooK. . ..cooomiiiiiiiiiii it eiie it anans

T.ake Suna, T.ake Sunapee.
Lehsnon, um Brook.......
Littleton, Ammonoosuc River

Proflle Lake......

R .
Manchester, Bedford Brook.
Bowman Creek.

Corcoran Brook.

Damon Brook. .

Darrgh Brook. .

Dearborn Pond. .. ... ... ....................




DISTRIBUTION OF FISH AND FISH EGGS, 1808,

DETAILS OF
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BROOK TROUT—Continued.
F¥ingerlings,
Disposttion. Lggs. Try. yearlings,
and adults.
New Hampshlre—Continued
Manchester, Dumpling Brook ............... e 4,500
Farm Brook................ 4,000 |.
Harry Br k ........... 5,000 |.
Little Cohas Brook.. 5,000 |.
Nigger Brook....... 5,000 |.

Reservoir Brook. .
Bchoolhouse Brook ..
Sweetser Brook..
Tannery Brook.
Watts
Meredith, Bear Cam
Merrimack, Little Chase Creek.
McQuesten Creek .
Milford, Peacock Brook...............
uoqulnnlpassecmenagnngno
cker Brook
Nashus, Aloome Brook
Great Brook..
Hard
New Boston,
Newport, Cutts Brook.............
Newton Brook, tributary
Pinnacle Pond
North Iampton, Lamprey B
Pittsfleld, Turner,
Portsmouth Dearborn Brook
Potter Place, Hilliard Brook. .
Johnson’s brook.

’

Reeds Ferry, Babboosic Brook................
South Broo! lne, Rockwood's pond..
Warner, French Brook..............
‘ Meadow Brook...................
Wentworth, Bakers River.........o.oociiviveiiiiiiiiiaiiiieiiien, 0,
Waest Ossi e, Whittenn Pond.....ccocveeriineainineiiniorneivencnnenns 20,
. Wllton, don 23 {07 - 1 5,
tehinson Brook. ..oveovieniiiiimeiieiiieii e 4,
Miller Brook...... T 6,
Souhegan RIVer......ccooiiiiiiiiiiiiiiiiiiiiiaiiioiiieneennns 7,
F33703 0840 51 {7+ ) R 10,
Winchester, Mira Brook.........ccooovoieiinin civienniviaiianmcieaieniienanaan,
Wolfeboro, Blalsdeils Brook. .. vmvusomosnsmaeeans cvmeeefeanaaenss
New Jersev:
Boaver Lake, Bi8CK BROOK. - e.oovoarreer eeanneaaneeaanaana]eeeeeeean]oneinenaans
Cranberry Lake, Sprlng Run.. 0 PO

Grenloch, Big Lebanon Creek..
Hopewell Stony Brook
Montclalr, Bradley’s
South Ogdensburg,
Sparta, Norman
Pullis’s brook.

Towaco,
Vincentown, Bread and Cheese Run.

Whippuny, Springmeadow Brook.....

New Mexico:
Embudo, Embudo River
Rio Pueblo................

Santa Barbara River........

New York

Albanv, Glen Lake.......cocaenveeenen

Apuiia, BumEus (ireek ............
TOOK...coovvon.nnn

Gallinger Brook.......
Gleason Brook. .....
Hodge Brook........
Johnson Brook......
Newman Brook. ..

Chase, and ’I‘uttle brooks.

ond. oo,
umson Brook........

gaesssss

Cres!

Vincent B
Auburn, Chestnut Rldge Brook No. 1.
Chestnut Ridge Brook No. 2.
Cold S% ng Brook.......
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DeraiLs or DistriBurioN—Continued.

BROOK TROUT-—Continueod.

Fingorlings,
Disposition. Lggs. Fry. yearlings,
and adults.

New York—Continued.
Bedford. David Brook................iiiiiiiiiiiiiin .,
Big Indian, EsopusCreek. ................cccvivnivnnennann..
Blg Moose, Sllver Lake......................................
Bliss, Wiscoy Creek.................. et
Blossvale, Canada Creek.................oiviieiiinieniennn..

Upper Fish Creek........... e
Boonville, Dom Ponds..oooioiii e

Cmnbridgo, urnuce BrooK.. . .oovii i
Jackson Brook. ... ....oiiiiiiiiiiiiiiiiii i,

Lourie Brook.....................

OwWlkill Creek. . .....ooiiiiiiii i .

Cape Vincent, Carleton Ponds.............o il
Cattaraugus, Mansfleld Creek......................cooon.en
Cincinnatus, Otsellc Creek.................cooveiiuieannn
Cuyler, Branch ‘Tioughnioga Creek. ......................
Keeler Brook..... .. ... ... .oiiiiiiieiiinannannns

Dryden, Virgll Creek.......................................
Eagle Brldiﬂ Wh?)p]e Creek........ ...l
Frankfort, Moyer
Gabrlels, Winnebago Pond.... . ...
Glen Head, Littleworth Ponds..............ccovvvenen....
Greene, Genegantslet Creek.................civieveneiana..
Wheeler Brook........ ..
Green Lake, Nine Corner Lake.....................oo........
Hartford Mills, Spring Brook.........c.ocveiviiiiiiiinnann..
ITunter, Mitchell Hollow Creek............c.coiviiinnnaa...
Jona Island, Queensboro Creek. . PR I
Killawog, Big Brook............
Lisle, Dudley Creek.............
Long Lake West, Belden Pond..
Wolf Pond. ...
McGraw, Trout Brook.........
Ma-cellus, Baltimore Brook.....
Ninemile Creek.........

New York City, New York Aquarim...........ooiniurennn
Forest, Fish and Game Soclety, exhibition...
Northville, Branch Sackendaga River
Oneonta, Otsdawa Creak................
Otter Lake, Purgatory Creek............
Owego, OwegoCreek....................
Patterson, Quaker Brook..................
obar Brook...................
Pine Hill, Esopus Creek.....................
Pleasant Lake, Pleasant Lake...............
Richmondville, Carylville Creek.............
Rome, Point Rock Creek......................
Sag Harbor, Noyac Beach Pond...............
Salamanca, Comell Pond........................
Saranac Lake, Pine Pond.........................
8horburne, Handsome Brook........................
Smiths Basin, Hartford Creek.......................
Wantagh, Dunn Lake...............ccoeuiiivn...
Watertown, Jacobs Creek..
Waterville, Oriskany Creek
Whitneys Point, Nanticoke Creek West
North Garolina:
Asheville, Bull Creek. ...........cvviiiiiiieiieieiieiieinnes]oceeneenen|iaeeaenannn.
Black Mountaln, Long Branch..........oc.ocooi i cer
Sugar ForkCreek . ..........co.coiiiiiiiiiiiiiniinana,
Boonford, Elk Creek...... N PO

ONN LB O

Hendersonville Big Hungry Creek.
Little Hungry Cree
Lake Toxaway, Indian Creek .

Lake ’I‘oxawny.
‘Whitewater Riv
Morganton, Cranberry Creek. .
Ginger Cake Creek.

Little Buck Creek.

lpshln Lake...
por Creek Lake.
Morrisville, Sormll Branch Poud.................cooieoa.... . ..

—

RIS DRD 0D
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Derais o¥ DistrisutioN—Contiinued.

BROOK TROUT—Continued.
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I
, Fingerlings,
Disposition. Lpgs. ¥ry. | yearlings,
, und adults.

| |

North Carolina—Continucd. X
P’enrose, Laurel Creek. G, 000
Little River.. 8,000
Pisgah Forest, Grassy CreeK. oo 6,000
Shuford Creek.........oooociiiiiiiiin ., 6,000
Saginaw, Linville River............................. ... 7,810
Selica, CatheyS Creek.......oo.viuvimiiiaiiiiiiins tiiiian., 8,000
Waynesville, Allens Creek. . ... ...l 7,000
Campbells Creek............................00 7,000
5,000
7,000
. 7,000
East Fork I fgeon River. .. . ................. 10, 000
Jonathan Creek 10, 000
Lenasso Creek 7,000
Little Eastfork Creek...........co.ooiiiiani. 8, 000
Pigeon River.... 10, 000
Pisgah Creek 7,000
Plait’s croek. . 7,000
Raccoon Creek. 7,000
Richland Creok 10, 000
Shinlng Creek........cooveviiiriiineninan. 12,000
West Fork Pigeon River 12,700
Wikies Fork Creek. . .cvvernenreniaennennnnns 7,000
Wesser, Gibsons Creek............ 4,000
Waesser Creek, U per Tork. . 4,000
West Fork . .onne i e e 4,000

North Dakota: ! ,

Bottineau, S8trawberry Lake..occoeeeee ool | P, 3,000 {...ciciinan.

Fullerton, Willow Lake. ..
Lisbon, artesian pond....

New Salom Pebble Brook. .
Slms, Blg Muddy CreeK.............

hio
Bc)!e!ontnlno, headwaters Mad River
Macochee Creok.......
g)rlng Branch..
Chardon, branch Chagrin River
Mansfield, Copus Run.......
Dickson’s run

South Fork Honey Creek.
Springcreek Pond....
Spring Run......
otstono Creek. .
Newark, Diamond Run....
Ravenna, 8pring Creek......
South Park, Mapleview Pond..
Wicklift, Sprlng Lake...ouoveannnnns
Orogon:
Ashland, Ashland Creek.............
Baker Chy, Pine Creek Lake.
Sturglll Creek
r{;ham Springs, Yumatilla River
ng, Lo QGlass Laks.....
Columbln B , Plerce Creek.
Duncan, M am Creek. ....
Forest drovo, Gales Creek..
Halnes, Dutch Flat Croek. .
Rock Creek........
East Fork
South Fork.
West Fork.
Rock Creek Lake.....
‘Willow Creek Lake
Hilgard, Beaver Crock....
Gordon Creok

Grande Ronda mver, upper .

Jacksonville, Big qém.w
ittle Bquaw Lake.
La Grande, :{{:rda% Creek.....

Willow Creek. .

Rocky Fork Black Fork River
Rocky Run
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DerawLs or DisTrisution—Continued.

BROOK TROUT—Continued.

Austin, Moores Run.....
South Wood Creek..

FFingerlings,
Disposition. Eggs. Fry. yearlings,
and adults.
Oregon—Continued.
ilwaukee, Crystal Lako.............oooiiiiiiine i, ..
Mosler, Mosier Creekoee.. ..o ooie oo,
North Powder, Crawflsh Lake......................
Oregon City, Abernethy CreeM........................
Busch’spond ..........ooooooioi....
Clackamas River........................
Molalla River.............................
MilkCreek...... ... ...
Pendleton, Birch CreeKe......oooveuioiiiinnn i i,
McKay CreeK......oooveoiiiiiiie e,
Balem, MIl CreoK......c.oooeuammiau i,
The Dalles, Upper Eightmile Creck
West Scio, Thomas Creek.ee.coooovn oo,
Pennsylvanta:
Ackermanville, Goodyear’s brook.............................
Greenwalt Creck ..
Altoona, Homers Gap Run............................. 1,
Kettle Run. . .... 1,
Riggles GaY{ Run 1,
Ansonia, Marsh Creek.... 1,
ine Creok. . . 2,
ll
ll
17

Bear Creck, Lehigh River.
Bedford, Davidson’s run...
Shovers Run.....

ge)l){ringmeadow Run..
Beoch Creek, Baldeagle Creek........ooooeueeneeanenennennn...
Beech Creek.....
Branch Big Run. ...
Kast Branch Big Pond.
Furnace Run. .......

Muddy Run.................

North Fork Tanguaschtac Creek

South Fork Scootac Creek.....

gpring Lick Run........
R

win
Bellwood, Bells Run...............
Benton, Coles Creek...................

HogRun......................

RoughRun...........................
Thomas Run........................ .
Wellivor Run.........................

tCreek.....ooooniiiii i

1ses Run
Brownton, Branch Muddy Creck.......................
. OtterCreok..........................

Carbaugh Run .............................. |
Hoosle River ........coiiiiiiiiiiiiiiiannit. i

§§§§§§§§§§é§§%§§§§§§§§§§§§§
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DrraiLs oF DistrisurioN—Continued.

BROOK TROUT—Continued.

Fingerlings,
Disposltion. Eggs. Iry. yearlings,
and adults.
Pennsylvania—Continued.
Cherry Run, Cherry Run........ PO, 1,400
Clark S8uminit, Kennedy . 700
Clearfield, Longs Run 500
Clifton, Pond Creek....... R 700
Coburn, Domers Delch Run 600
East Elk Creek.. 700
Elk Creek ..... 800
Hunters Run . 700
Philiips Creck 700
Rough Run ....... 500
Spring Bank Run... 500
urpentine Creek . 700
West Elk Creek.... 700
Cogan Statlon, Cooks Run 800
Cold Spring, émlths Run 1,000
Coles Creek, Coles Creek. . 1,000
Connollsville, Big Back Creock 500
Buck Run.... 1,000
Little Back Creck 500
Neals Run,.. 1, 000
Poplar Run.. 500
Roshes Run.. 1,000
Stony Rul...oovveiniiiiiiiiiiiiii i 500
Delta, Bunker HIll Branch............cooiiiiii i an, 500

Cooper Branch. .. .ooooiiieiiiiainitoneecinanennnn.

600

Fishing Creek..oo..coooiiiiiii i, 600
James Branch.......... ... ..o oL 500
Kalbs Branch....o.....oooiiiiii i 500
McLaughlins Branch. ... ... ... . ... . ...... . 500

Trout Run.......... ..o i i, . 1,000
Woodards Run.... ... ... ... ... . 600
Dubols, BeSr RUIl.e. ..o i e e e, . 500
Big Anderson Creek.. e 1,000

Little Anderson Creek. . 500
Montgomery Run..............oiiieiiiiiiiienna... . 1,500
Narrows Creek..... 1,000

Sandy Creek......... 500

Stony Run.. ... ... i i 1,000

Woll Run. . ..o i 500

Wren Run... 500
Dushore, Birch Creek............ 800
Lick Creek.............. 800

Little Loyal S8ock Creek. . 2,500

Marsh Run..................... 500

North Branch Mehoopany Creck. . 1, 500

Panic Run..............0..0...... 500

Pigeon Creek...................... 500

Rock Run...................... 500

Rusty Run....... T, 500

Stony Brook...................... 1,000

East Liberty, Barnsdall Lake..... ... ... . 2,000
East Stroudsburg, Deusenberry Run........... 1,500
Marshalis Creek ............. 1,000

Pencil Creek .................... 1,200

Spragle Creek ... ... ... ... 500

Wigwam Run................ 500

Ebensburg, AbramsCreek............... PO 500
Blacklick Creek........................ 1,000

Clear Creek..............oooiiiiiiiiiiainnn. 500
DavisCreek.......... ...l 500
GriffithCreek .7 ...l 1,000

MeBride Run. ..............oo.ooiiviaaa.. 500

Powell Creek............coiiiiiiiiiiinn, 500

Roaring Run............ii i, 500

Roberts Run........................ PPN 500

Sglng Creek.......oviiviiiii i 500

Stewart Run.... ... il . 500

Bwift Run.................... seeeeas .. 500
Farrandsville, Tick Run......... ... i 1, 800
ueens Run. .......... ...l 800

angus Beootae CreeX..........o.oooiiiiiial 1,200

Felton, Barshinger Creek...............ooiviiivaiinaiien .. 1,200
Furnace Creek... ... ... .o iiiiiiiiiiiiiiiiiiienn, 600

Groves Mill Branch..............oioiiiiiiviiiiien.., 600
LorasCreek...........oooiiiiiiiiiii i 1,000
Muddy Creek......ooooovii i 600

65762—00——4
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DeraiLs or DistrisutioN—Continued.

BROOK TROUT—Continued.

DISTRIBUTION OF FISH AND FISII EGGS, 1908.

l Fingerlings,
Disposition. Xggs. Fry. yearlings,
| and adults.
Pennsylvania—Continued. |
Feiton, North Branch Muddy Creek. ... ..o i iiants 1,200
attersons Branch... .. ......veeeeiuiereiaannnnnnn. [N PP .

PineRun......................
Purgatory Run................
Rambos Mill Run ..

Rineley Branch.

Schaw Branch..

Wintertime Run

First Fork, Logues Run

sogues Lower Run.

Logues Middle Run..

Logues Upper Run.

Norcross Run

Forks, Fishing Creek

Franklin, Silver Creek........

Frazer, Qua Pond.........

Fuller, Camp Run
Glencoe, Brush Creek

Haleeka, Coldfork Run

Doughertys Run

Halls, Grand ddy Run
Little Bear Creek
Pine R
Red Ridge Run..
Sandspring Run.
Shingle Run

Harmony Creek. ..
Wiley Creek.........
Iollidayshurg,

Honesdale, (I}i

anon Creek

Brook
kins Creck . ..
Lackawaxcn Creek

13oots Creek . .

1fopewell, Fords L.oop Run.
Otts Run..........

IToutzdale, Brushy Ri'n
Mountaln Branch ...

Pine Run

Twin Root Creek

Wilson Pomi

Ifoward, Lick Run
Hulls, Fastfork Creek branch .. ..
Shingle Bolt Creek
Stonelick Run
Huntingdon, Standing Stone Creek.
Jamison City, Beach Creek.........
Blackberry Run

Bloody Run

Iast Fishing Creek. .

Elk Run

Gallis Run.

Long Run...

Maple Run..........

Meekes Run

Four Run

Painter Run

Quirn Branch

Rock Run

Rough Run..........

Spring Creck

Spruce Run

Sullivan Branch

Trout Run....

Johnstown, Breastwork IRun
Keller Run..

Laurel Run.

T.aporte, Glass Creek
Cold Bridge Run
Rainbow J.ake
Schannershurg Creek

(=
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DISTRIBUTION OF FISH AND FISH EGGS, 1908. 51

DeraiLs or DisrriBurioN—Continued.

BROOK TROUT-Continued.

Fingerlings,
Disposition. Lggs. Fry. yearlings,
and adults.
l’ennsylvanla—Contlnued
Laurel, Collins Branch. ..., 500
L ebunon, Bachmans Creek. . . .. 500
Walnut Run......... 500
Lewisburg, gunnln Gap Creek 950
......... 950
White Deer Creek. . .. 050
Lock Haven, Big Laurel Run. ... 1,200
Big Plum Run. 800
Blyler Run....... 500
Cedar Run.«... 500
Chathams Run. 1,000
Cherry Run. ....... 700
Craigs Fork Lick Run 500
Cramer Run........ “ 500
Deer Lick Run. 700
Eagle Run....... 1,000
Eckerts Run... 800
Elk Run.......
Is Run......
Fishing Creek. 1,
Fox Hollow Run. ..
Hanns Run........
Ilennessey Run..
Jerry Run........ 1,
ek Run.......... 1,

I Run

Little Chathams Run.
Little Laurel Run...
Little Plum Run...
McElhattan Run. ..
Moss Run........
Nangle Run....
Plum Run.....
Queens Run

et bk

West Branch. .
Rams Run.............
Rapid Creek......
Rattlesnake Run.
Reeds Run.........

-

g
g
g
=]
=
8

Lezdeed
=
=]
=]
(5]
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=
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=
=
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5
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McConnellstown,
Manheim, Shearns Run

Stony Run
Marletta, ([J)asse Run.

Strickler’s run

Trout Run.
Waller’srun......

Wildcat Falls Cree

Masten, I’leasant Creek.......
Mill‘ord, Raymondkill Creek
Milroy, Coxes Valley Creok.

Mount Joy, Willow Glen grmg. .
Muddy Creek, Greenbrier Branch
New reedom, Bortner Branch. ..

Deer Creek, Main B

-

=

N A PP R

Mount Airy Bra
Bhaffer Branoh Codorus Creek
New Park, Big Branch...............
Glens Creek.
Lows Creek...
Matthews Run..........
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DeTtams or DistriBuTioN—Continued.

BROOK TROUT~—Cont{nued.

DISTRIBUTION OF FISH AND FISH EGGS, 1908.

D

isposition.

Eggs.

Fry.

Fingerlings,
yearlings,
and adults.

Peugsyklvania—Contlnued

Cedar Creek.........oovviiiiiiiiiiniiiiiii i,

Galbraiths Ga,
Hassans Gap

McFarlands Run.

S8andspring R

Patton, Annas Run..........
Baughman’s run.
Buck’srun.......
Cassidy’srun.....

prlngs Run.

Chest
Durbin’srun....

Eckenrodes Run.
Hertsog's run.....

Laurel
Litzingers Run.
Mulligan’s run..

Noels Run..........

S8outh Whetmore

Wire
Penfleld, Wllson Creek
wil

son Run, No!
Phillipsburg, Beaver Run..

Benner Rui
{g Spring
Bilger Run
Black Bear

Black Moshannou River
Buttler Run
California Run
Clover Run...
Cold Creek. .
Fourmile Run

Little Cold
McCords R

Shields

Sixmile Run ........................
Smay’srun..............oieiiiiiia..
Tomtit Creek...........................

es8
Little Sandy Creek......................

McCartn

Peace Run........o.oiiiiiiiiiiiinin..

Rowan’srun.._ . ... .........coiiiiia..
Spring Creek. .c.voeeveinieiiiininnnnna]ons
Ralston, Grays Run................ocoiiiiiiiiiiiiianinid]on,
LongRun...........coiiiiiiiiiiiniieininnianaad s
Rock Run....... ..ot

8hort Run’...
Yaxhanna Run..
Yoder Run. ...

Reading, Cacooslng [0 {73 N

Kalbach’8creek.........coovevuiniiiiniainininnnns,
Limekiln Brook.........c..ooooiiiiiiiiiiiniiiia,
Maiden Creek, branch.

Moselam Creek

Plum Creek. ..

Stamm’s creek

Retort, Cold Stream. ...
Gearhart Run.

8trittmatters Run

un..

RRun

[

n.
Run.

Run..

Stream

un.... ..
Onemile Run....
8even SP{ ings Run.................

ey'screek.........coiiiiiia...

West Branch

Trout Run........ . .o ol

—

Gl Y i
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DISTRIBUTION OF FISH AND FISH EGGS, 1908.

DeraiLs or DistriBuTioON—Continued.

BROOK TROUT-—Continued.

53

Disposition.

Eggs.

Fry.

Fingerlings,
yearlings,
and adults,

Pennsylvania—Continued.

Roaring Branch, Baldwin Branch............................
Elk R

Moyer Branch..............................
Roaring Branch Creek......................
Bugar Works Run..........................
Taber Branch...................oooeei....
Watkins Branch................... [
Winslow’s springs..............oooeeennnn.
Roulette, gurd Creek. .

Trout Brook...

Sheflers Station, Xeeneys
Sheffers Run

8heridan, Millbach Bpring.
Smithfleld, IB)rownﬂe d Cree

Vietor Run.
8nowshoe, Beech Creek
Buck Creek.
Sandy Creek. .
Somerset, Blue Hole Run..
Springvnfe, Butrans Creek.
Muddy Creek.....
Sinkin Sprlngs Bra
Stewartstown, Anderson Creek
Reibs Creek. .
Manifolds Cre:
Stillwater, Fishing Creek.....
8Susquehanna, Brushville Cree
Canawacta Creek...
Cascade Valley Creek
Coldsprlx(l:g Brook.
Erﬂnke{: re]?k. ..
gypt Creek.......
East B
West Branch.
Hemlock Creek, East Branch.
West Branch.
Roaring Brook..........
Tunckbannock Creex..
Wildeat Creek. ........
Tipton, Tipton Run.................
Towanda, Big Schrader Creek..........
Lake Wesauking..... P
Little Schrader Creek..............
Milistone Creek. ........c.cooennnn..
Sugar Run........... Cereteenraaes
Trout Run, Fourmile Run.......................
Trout Run.........ooocvviiivinnn..
WOl RUN..ooviiiiiiiiiiiiiniiiaanns
Troy, Brandy Run.............c.oiiiiiaiiiiiiiiiae.
Bullard Run. ..ot
Covert Creek......ovieiiiieienriaeicenaraeanenn
Dry R

Falls Creek

MOTBAN CreeK. . .cvvverninneenecaeeanaaanaccenaeenn
Tiogs River...... e eieetansecaaceaaroencecaoetaeanes
Webler Cregk. ..o iiiiiiiiiiiiiii i
Tyrone, Huntors RUn. . ......cooiiiiiiiiiaeineaenneeneaeea,
Little Pine Run

Bterllng RUDN. .. ..e.onveieeniieanensenaeanaeannnnnn -

‘Waynesboro, Antfetam Creek............ eeetererieieiiiae.
Welkert, Wetkert Run............ccoiiiriiiieiieaaiiai..,
Wast Chester, Ridley Creek.
Witiliamsburg, Brush Run....

MoAlister’s run

>

-

—
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DeraiLs

or DisrrisurioN—Continued.

BROOK TROUT-Continued.

DISTRIBUTION OF FISH AND FISH EGGS, 1908,

Fingerlings,
Disposition. Eggs. Fry. yearllngs,
and adults.
Peunsylvania—Contiaoued. \
Willlamsburg, Piney CreeX .. .........oeneemerurilooiieannfocnennenanes 2,
D)L ] < k] CEREERR TR
Spring RUN. ., .oevnniiiiiiiiiiiiiieeeec it fenne e

Swan Hollow Creek.

‘Williamosport, Bertons Branch

Hagermans Run.

Jones Branch..

Kettle Run. ...

Mosquito Creek. .
Wwilllamstown, Salmon River..

Woodbine, Betsy Day Run..

Boyds Run.....

Canagn Run..

Fishing Creek......

Galbreath’s branch.

Ilgenfritz Branch. ..

ns Creek

’BROU Falls Creok. .

omg;on's run...
Wade Hill Run..

Watson Branch

Woe, Dovils Iole Creek

York, Dietz Creek.........

Fryers Mill Branch

Kings Mill Run

Left Branch IPoor Horse Creek. . ooooevnernoiinanicenn

Lightners Run
Qermann's pond ..... PR

Poor orse Creek

Shady Dell Run

v kcShun sgollgow Rl(l:n c

ork County, Bayberry Cree
South Dakota:

Deadwood, Polo Creek
Shannon’s pond

Two-bit Creok, headwaters

£lmore, Littie Spearfish Creek
Porcupine Creek..........

Gary, Lac Qut Parla Creek........
HIilI' City, Newtons Park Branch
Palmer Creek

Slate Creek

Spring Creek, hcadwaters

Imilay, Lake Paradise
Kimball, 8mall Lake
Oreville, White Horse Creek.......
Pledmont, Elk Creek..............

Little Elk Creek

Pine Ridge, Wounded Knee Creck.. ..

Plums, Elk Creek

Creek. ..

lower
North Boxelder
Pringle, Beaver Creek
Cold Springs..........

Rapid City, Chadron Creek..
Rapid Creek
Spring Creek Pond.
Rochford, Clear Lake..........
Gimiet Creek

North Fork
Silver Creek. ... .ouoennss
West Fork Rapid Creek

Savoy, 8quaw Creek............
Spearfish, Chicken Creek. .
Crystal Lake....
McGoffin's pond....
Murray’s spring broo
Spearfish Creek.. ..
Sunderland’s pond.
Tijford, Big Elk Creek
Whitewood, Niva’s porid

Little Rapid Croek.

—

-

SEBEEEEEEEEEEEEEEEE8ES822828888888588

700

300
300
10,000
10,000
5,250
15,000
4,000
&.000
10,000
30,000
12,000
20,000
10,000
300
5,000
300
600
130,000
4,000
20,000
4,000



DISTRIBUTION OF FISH AND FISH EGGS, 1908.

DeraiLs orF DisTriButtoN—Continued.

BROOK TROUT-—Continued.

55

Disposition.

Tennessee:

TFishery, North Indian Croek . . .. .cc...oooouuarmnseemeeennecs b,

Orlinda, Summer's branch. ..

Pikeville, Caln Creek............coooenent
Roan Mountain, 1leaton Creek.......c.coveeiiiiiiiainient i

Utah:
Logan, Cache Spring ponds...........
Koller's spring pond.............
Spring Creck........
S(Jprlng Creck Pond.
Ogden, Crystal Springs. ..
Halls Pond. ..

Ritter Creek.....
8pring Creek......
Spring Creek PPond........
Spring Pond................
Wangsgard Springs. ...
Salt Lake City, Lund's ponds.........
Oniqua Springs Creek.
Woods Cross, Coltrin’s pond...........
Mitchell’s s‘rrlngs. .

Muir'spond. .. .cooooviiiiiiln DRSNS

Vermont:

Arlington, gatwn KL RIVET oot iiiee e eiiiinanananaenns !

ole Brook...............
Deming Brook...........
Teters Branch............
Roaring Branch........
Warm Brook...........
Barton, Hartwell Pond............
May Pond................
Bellows Falls, Athens Brook......
Millor Brook.........
Morse and Keefe brooks
Morse Brook...........
Willlams River, tributary
Bennington County, Casino Pond.....
Bennington, Paran Creek.........
Brattloeboro, Barber'’s brook.
Coan Brook..
1Jolliday Broo
Sticknoy Brook.
Whetstone Broo.
Wilder Brook. .
Burlington, Reservation Pond... ..
Chester, South Branch Willlams R
Cuttingsville, Shrewsbury Pond...
Last Fairfleld, Tupper Brook.....
Jissex County, Forest Lake .....
Greensboro, Caspian lLake.......
Groton, Darling Pond...........
1Iyde Park, Lowell Pond........
South Long Pond..
Lanesboro, Mud Pond...........
Manchester, Lye Brook..........
Marshfield, Kenne{;‘s pond..........
Middlebury, Dow Brook and Pond..

Montpelier, East Roxbury Pond.. ..
B g BOOK. - vvvreeeniis.

Minister Brook..
Northfield, Dog River.......
Mudﬁett’s brook.
Norwlch, Lake Mitchell.......
Pittsford, Furnace Brook....
Plainfield, Pigeon River.....
P’roctor, Bates Brook........
Killln{;ton Pond
Plco Pond....
Proctor’s pond ...

Sugar Hoflow Creek....
Proctorsville, Twentymile Creek
Williams River....

Putnoy, Iolden’s brook.......
Randolph, Alder Brook...
: Ayers

Brook........

=

Fingerlings,
yearlings,
and adults.

weSD
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56 DISTRIBUTION OF FISH AND FISH EGGS, 1908.

DetaiLs oF DistrisutioN—Continued.

BROOK TROUT—Coutinued.

Dispasition.

Fry.

Fingerlings,
yesarlings,
and adults.

Ver

mont—Continued.

Randolph, Bass Brook...............ooiiiiiiiiies
Bear Hill Brook... ..
Chandler Brook...
Eldredge Pond....
Grow Brook.......
Guild Brook......
Quif Brook........
Halfway Brook.....
Howard Mill Brook.
Mafeba Lake........
Meadow Brook......
Mud Pond..........
Peth Brook.........
Roxbury Brook.....
Snow’s brook.......
Readsboro, South Branch....

Richmond, Alden Pond..........
Roxbury, Vermont Fish Commission
Rutland, Chittenden Reservoir.. .
Cold River..
Pico Pond......
Strawberry Pond.
Shaftesboro, Spring Brook......
8pringfield, Whitmores Brook..
Stockbridge, I'weed River......
8t. Johnsbury, Blodgett’s pond
Borough Brook...
Fairbanks Pond
Frog Pond........
Grouselands Pool.
Jennie Pool.......

Sleeper River, branch........
Stevens Brook...............
Taftsville, Babcock Brook....
Townshend, Blind Brook...

Vergennes, Beaver
Waterbury, Lake Mansfleld.....
West Branch...

Wells River, Scott Brook...
Wells River....................

Wells River Club I'ond........

West Burke, Jobs Pond..

Nlﬁger Pond..
West Hartford, B

igbee Creek.
azens Pond...
Rockland Brook.
Whipple Brook..........
West Woodstock, Evergreen Brook..............
Whiteriver Junction, Vermont Fish Comtnission
Wilmington, Beaver Brook......................
oodstock, Black Pond........
Branch Beaver Brook.
Dean Brook...................
Tucker Brook......... ...t

Virginia:

Big Stony Junction, Big Stony Creek............ooeevviennnn.
Callaghan, 8pring Branch.................
Christiansburg, Mill Creek..
Clifton Forge, Padds Creek.
Fairfax, Piney Branch....
Golax, Ballards Branch...
Gypsum, Cawood’s po
Harrisonburg, Little River.

- North River.
Hunters, 8nakeden Creek...
Round Hill, Long Branch..
Salem, Snyder Branch....
Stokesville, North Rive
Troutdale, Fox Creek...
Wiehle, Snakeden Creek....

—
e N O
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DISTRIBUTION OF FISH AND FISH EGGS, 1908, 57

Derans or DisrrisurioN—Continued.

BROOK TROUT—Continued.

Fingerlings,
Disposition. . Eggs. Fry. yearlings,
and adults.
Washington: .
Acine, Nooksack River.............ooiieiiiiiiiaiiiiiiaean,

Arlington, Jim Creek and reservoir............
Auburn, Wooding Creek................ccouenn
Bellingham, Onion Lake...... .
Fish Trap Creek
Squallicum Lake.............
Tenmile Creek................
Wiser Lake......................
Chewoelah, Phiilips Pond................ ...
Davenport, Crab Creek......................
Hawk Creek..................

Enumclaw, Beaver Creek
Hartford, Stevens Loke..................
Hot 8prings, Green River.......... cees
Lamona, Crab Creek.....................
McMurray, Lake Cavanaugh.................
Newport, Bead Lake.............coemveennt
Nighthawk, Palmer Lake..............
Orient, Taylor'slake ..................
Pomeroy, Tucannon River............
Republic, Monroe Lakes.................
Roy, Park’siake ..............coaeaiet
Pollards Creek........ocoeivaien..s
Seattlo, Cedar RIVer.....................
Dungeness River...............
Jumphrey Creek.............
Lake Washington._...........
Raging River...............
Samamish River..............
8noqualmie River, Little Fork.
North Fork..................... oo,
UpperCreeK......o.ooeinvnennnn
Vancouver, Teel’s pond...........ooveieiiieaniiaeneneneee iy
Woodinvilfe, Witdeat Creek Pond. ... .. .- 1 1 100l Il
Yelm, Hart’s 18Ke. ..vooeciieienaiiioimiiiiniiiiiianiereenaiiiiaiiannn
S{)rlng (07 (T <R U
West Virginia:
Belington, Hunters Fork Creek ... ... it i
Burner, Elk Llek Run. . ..o o i e ..
Harper RUn. .. .. ..ot e
Little RIVOr. . ceve i s
Span Osk Run......... F
Camden on Gauley, Gauley River.........c.ooooiiviiiini. o
Cass, North Fork Deer Creek. ... .
Clover Lick, Clover Creek. . ...
Cove RRun, Sandy Creek.....
Davis, Blackwater River........
Durbin, Greenbrier Rlver, West .
Meadow Run...............
Gossaway, tributary Flk River..
Hardy County, Moors Run. ...
ITarman, Brushy Run.......
Horse Camp Run..
Roaring Creek. .. ..
Horton, Seneca Creek. ......
Huttonsville, Elkwater Creek.
Inwood, Millers Spring Run
Keyser, M)l Creck........
Summeys Creck
Welton Run_.........
Laneville, Red Creek and tritn
Marlinton, Williams River......
- Noola, Meadow Creek.......
Rowlesburg, Flag Run......
Seebert, Cranberry Creek ...
Sitlington, Sitlingtons Creek
Spice Run, Spice Run.........
Spring Creek, Brightwell Creck. .
McClintic Crook.
. Terra Alta, Tupps Run.......
. Snowy Creek Pond. ...
Thomas, South Fork Blackwater R .
‘White Bulphur Springs, Howards Creek .

(XX SYAR LY Cf SRS LAY SR

i M AR A R A S )

g88r88883888888E8

waeem

SscsEaiEcsssunseszsssas

— e
—

s

sBesssestane

e od
00O

-




58

DISTRIBUTION OF FISH AND FISH EGGS, 1908.

DeTtaiLs or DisTrisBuTioN—Continued.

BROOK TROUT—Continued.

; Fingerlings,
Disposition. Eggs. Fry. yearlings,
and adults.
West Virginia—Continued.
Wildell, Laurel RUN .. ... ..ot ittt ieeee e i 15,
Winwrl)um, Greenbrier River. e et e 2,
Tast FOTK ..o e
Little River........oc.oo i e N
Wisconsin:
Arcadia, American Valley Creek................. ... ool

Bennln%? Creek...........
Bishop Cr
Chimney Rock Creek.....

eeK...........

French Creek............. B
GIlman Creek. . ... i i
HainesCreck................. .. O

Hunters Creek................ - e

Koenig Creek.................

Kreid Valley Creek.............
Lowlis Valley Creek.............
LongCreek.. . ............co.. ...

Mineral Sprin
Montana Creel
Riley Creek.
Rocky Run.
S8andy Creek..........
Scharlow Valley Creek
Trout Run.............
Augusta, Thompson Valley Creck
Travis Creck
Bangor, I olgeégs Cree

8

Birchwood, Elizabeth Creek. .

Long Lake Stream
8ucker Creek...

suzssbzEasezcauzennsease soce

Trout Creek .

Wilsons Creek . .. ..

Blair, Bear Creek......... [ PO 200
: Strum Creek. R D 200
Tennison Creek .. T 500

Vosse Coulee Creek. ... ... i . 500
Bloomer, Conroy Creek. .....co.ouuieeiiieeieaiaiaaniaanes aanarennaan 200
L6310 007 )RR 200

MCCANN'S Creek ..o oveieiee et i e e ceceeaeaei el eaaaaen
Bright, Delay Creek.........cooiuiiiiiiiiiiiiiiiiiniea]ieennenann
Stony Creek.. ... oot SO

Chippewsa

Colfax, Eighteenmlle Creek............c......oiiiin, [

Otte!
Coxie, Owen Creek........... Y
Deer Brook, AuClaire River.......................ooo. oo
Eleva, Big Creek.......

Trout Creek.
Flroy, Tripps Creek. ... ...ooo i

QGalesville,

Falls, Duncan Creek . e e e e

PCreek. oov e

eaver Creek and tributaries...................... ’ .........
BionCreek... ... ..o

L Cooley’screek ..o iii e

Glendale, Billings Creek ... .........ooiiiiii e i ciaeeeenn .
Gordon, Mishe Mokwa FishingClub.......................... .
Grand Rapids, Sevenmile Creek.................ooiiiiiiiein ciennennanns .
Greenwood, Black CreeK. ....ooueueneeeeieveninininnaenannn.s

Independence, Ammundson Creek

Corrigan Creek................oooiiiiiiiiaao
DutchCreek..................o il
Grants Creek.
Hardy Creek.
Moose Creek.. ...

North Beaver Creek.
Silver Creek.........
South Beaver Creek .

Norweglan Creck. I
Rocky River. ... ... i i

Borst Valley Creek. . ...,
Chimney RockCreek.........................
Koenlg CreeK. ... ooviiinn i iieiiiaennns
Travis Valley Creek.........................
Wickham Valley Creek

Zimmers Creek .. ............. . I

R e e L ey ey Iy S IDY X ). Y SO
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DISTRIBUTION OF FISH AND FISH EGGS, 1008, 59

DetaiLs oF DigrriBursoN—Continued.

BROOK TROUT—Continued.

Fingerlings,
Disposition. Eggs. Fry. yearlings,
i and adults.

Wisconsin—Continued. .
Iron River, Iron RIVeT. .. ceovim i iiiciieeeieieeees]eieaeann 15,000 1. ....ocnnen..

Kendall, Davis Creek. ..o i e e s
FoxCreek...............oooi o
La Crosse, Qeller’s SPrilg. . ... oo i et
Timber Coules Creek............................ b . ... ..
Lampson, Trout Lske............ ... ... ... ... 8,000 |.....oiinns.-
Luona, Rat RIver. oo i
Mauston, Brewers CreeK.......... . o i e s
Menoinonie, Anderson Creek. . ..........oo oo
AnnisCreek. .. ... . e
ASYIUM SPIiNE. (.. e e e
AustinCreek ... ... ... ....... ... ...l ..
Ballard Creek.............0.....ccioeiiiinann
BigHayCreek............cooiiiiiiiiiiiiias
Big Missouri Creek..........oocooiiiiiiiiiann
Bolan Creok. ... .....ooiiiiiiiii i
Boland Creek...........ccoiiieeainiieniaennnn
Clarks Creek. . ... ...iiiiiie e cieeineeenenn. ..
Coon Creek. ..
Cowan Creek .
Elk Creok......
Gilbert Creek.
Grult Creek .. ..
Hay Creek. ..ottt
Iron Creek.... F
Irving Creok....
Knights Creek....
Little Elk Creek. ... .. .
Little Missouri Creck. O
Little Otter Creek. ........oooooiiieienneea ool
Louis Creek........ R
McCarthys CroeK. .......ooiviiiiiiiniinnniinoenennaan i,
Mud Creek......... )

Dot bt Sk ot et bt Yk b bk b it bt it bt D D bk bt Bt bt bk bt bk bt bt bt b it s €3

MR R R T

Ponle Creek.......
Price Creek, lower. .
Rock Creek

Sinking Creek
8mith Creek......................
8outh Fork Creek................

SRR R R R R R PR

Tiftany Creek ... ............oooii....
Torgerson Creok.............cocovvneonn,

WiHleox Creek.....ooueneiieinncannenn.

WolfsCreek.......co.oieiiiniiiiienn.

Maerrill, Pine River,branch..........................
Prairie River. ...l .
Millston, Mattchett Creek. .. ... ool .
Zarte Creek Pond...........o.ooiiiiiiiiiiiienn,
Mondovi, Big Creek. ..o iiii i i
Brown Creek..........o...ooiiiieiiiviaianaaaiannn. |

[
2

Franz Way Creek.........c..ooeviieieneennnnn .
Rosman CreeK..........cooiiuiemnenieniiiaanannn.
Manitowoc, Spring Creek......... ..o,
Rice Loke, Auger Creok. .................oiiiiiiiiiiiin.n,
BarkerCreek..................coooiiiiiiiiiian,
Big Bear CreeK..........cooiiiuiiinieiiennnnenn. ..
Big Kettle Creek .
Browns Creek......... et
Butternut Creek......... e |
Cannon Creek............ooovviiiiiiiieiiiianae,
Cobb CreeK. ......oveieiiiiaiiiriniieaiana,
Cranberry Creek............ooooiiiiiiiiiiniaine,
Deltz Cre K. ..o .i i e iiiienne e e

8883838288888y
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DISTRIBUTION OF FISH AND FISH EGGS, 1808,

Dera1ns oF DistriButTioN—Continued.
BROOK TROUT—Continued.

Disposition.

Fingerlings,
yearlings,

Fry.
and adults.

Eggs.

Wisconsin—Continued.

Rice Lake, Desair Creek...........ccoviieononioiaiaaanaannn
DevilsCreek...........c.o......
East Branch Creek................
German Creek..........co...oo...
Hay River.. .. ... ............
Hemlock Creek.....................
HeyerCreek........co.cveievenen...

-Hickey Creek..........c.ocviana...
Little Bear Creek...................
Iittle Fall Creek..................
Little Savage Creek...............
Little Spring Creek...............
Little Tuscobia Creek...............
LostCreek..........cocoiioiaiino.
Meadow Creek........ e

Overby Creek.......................
Pekegamo CreeK...........coeunnnn.
Pigeon Creek..................coo....

Pine Creek....
Prairie Creek.

Savage Creek

Silver Creek.

Sletlons Cree

8outh Creek

8poon Creek

Spring Creek..

Spurnine Cree

Sucker Creek.

Tuscobia Creek

Weiss Creek.....

West Branch Cree

Yellow River.....

River Falls, Kinnickinnic Riv

Southfork Creek. ..

Soperton, Branch Oconto River
Sparta, Big Creek............

Boper Creek.

Walworth Creek

Stevens Point, Springville Creek. ....

Strum, Lyons Cree

Spring Creek. ... ...l
old Creek................. ... ... ...
Councll Creek..........coooveiniaen..

Tomah,

Sparta Creek........ocovveieniiun..
Viroqua, Johnson Creek..................o.....
Rarrison Branch....................
Waupacs, Waupaca River...................
Wautoms, SouleCreek.......................
Westby, Coon Creek, branch....................
North Branch.............
EysterCreek........cooovvinnnvan...
Creek.......oooevvnennnn.

Freemin,
Gillette

ranch...cooeoeevnneennaan..

Kallock Creek..............c.oouue.

KnappCreeK......cooveieeeaoian...

MinerCreek..........ccovnvunnnnn.

Otter Creek.................
Rogstad Creek............
8eas Branch..............

Sherve Creek.................... o
Bad AxCreek, South Branch......

8pring Coulee Creek

Spring Valley Creek...............

Timher Coulee Creek, branch
Van Rugden Creek.

branch

Wheeler, Blank Creek.........c.cccoviiuannnn.
1aforge Creek. ....cooviiiiiiiiiiiiieeieieeeein b | P

‘West Kickapoo Creek.............
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DISTRIBUTION OF FISH AND FISH EGGS, 1908.

Deras or DisTriBuTtoN—Continued.
BROOK TROUT—Continued.

- 61

Dispositfon. Eggs. Fry.

Flngerlings,
and adu%sts

Wisconsin—Contin

nyed !
Whitehall, Barlow Valley [01) N
Beaver Creek.......
Bruce Valley Creek. .
Crystal Creek.........
Elk Creek, North Branch. .

FlyCreek..............
Hay Creek. ..
Irvine Creek
North Valle Creok
Pigeon Creek.
Wilton, Dorset Creek. ...
Hibbard’s creek.
Posey Creek...
8laten Creek. .
Waefe Creek.. - ..
B Cre K. oo mvee e iiiieii ittt iiacaeneas

Withee, Miss
Wyom

Laki
Yellowstone ntiona.l Park, Indiun Creek

ming
Aladdln. PIne Croek....oooeieieioeiiiiiniieniiiinanennens
Bosin, Cedar Creek ..
Deulah, Sand Creek
Newcastle, 8iockade Beaver Creek
Sheridan, Bostwick’s pond.....
Kemp Creek Pond,.
Piney Creek Pond..
S T'S pond ..

South Branch.

-

1 £ et b et b D 3 bk bk bt 2

EEEESSEE8EE8 SSEEESEEEE88885E8

BoX

Argentina:
Buenos Ajres, Argentine Government........................] 75000 . . ... ... f..o.il...
L PO 1,473,400 ' 6,307,048 3,471,202
SUNAPEE TROUT.
New Hampshire: ,
Lake Sunapee, Lake Bunapee..............ceovviiineene i, 101,738 , ..............
GRAYLING.
Disposition. Eggs. l Fry. Disposition. Eggs. Fry.
Colorado: J Montana:
Berrys Station, Eaglo Madison County, FElk
River......ooiviineniiiieaenannns \ 17,000 [0 S 997, 000
Hartseu, South Platte ‘Wisconsin:
) 1 S PO 16,000 Bayfield Wlsconsln TFish
Norrio, Frying Pan River.).......... 17,000 mmission............. 50,000 1..........
| Wyoming: ;
Cuba, applicant.......... 50,000 |.......... Sheridan, applicant.......| 60,000 |..........
8t. Joseph, Missourl Fish R _
Commission............ 50,000 |.......... Total..... e veeneeeaaea 200, 000 1,047, 000
, PIKE
Fingerlings, |! Fingerlings,
Disposition. yearlin | Disposition. yearlin
and adults. and adults.
I
Tow! ! Wisconsin:
Claywn, Mississippl River...... 6,000 |, QGenos, Mississippl River........ 750
Lansing, MississippieRiver...... 750 La Crosse, Mississippl River.... 2,050
North McGregor, Mississippi )
Rlver ......................... 6,000 Total..o.viiieniiiiiianannn. 17,550
Minneso
Brownsvllle, Mississippi River.. 2,000 ~

o Lost 104,676 {ry and 14,187 fingerlings.
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DISTRIBUTION OF FISH AND FISH EGGS, 1908,

DEetaiLs oy DisTrisuTioN—Continued.

CRAPPIE AND STRAWBERRY BASS.

Fingerlings, Fingerlings,
Disposition. yearlings, | Disposttlon. yearlings,
and aduits. | and adults.
Arkansas: Iowa—Continued.
Decatur, Cramblett's pond...... 100 Lansing, Mississippi Rlver...... 7,800
Greenwood, Harper’s pond...... 100 Manchester, Maquoketa River. .. 5,
Lake Village, Lake Chicot....... 900 North McGregor, Mississippl
Malvern, Stanley’s lake......... 200 RiIVET...oovieininneai i 31,000
Morrilton, Earl’s pond.......... 200 || Kansas:
Pine Blufl, Arquilla Lake....... 200 Burden, Brooks’ pond.......... 100
Stamps, Bodean Creek.......... 250 Smith’s pond. . 100 -
Texarkansa, Powell Pond........ 100 Cherokes, Crystal Lake. . 150
Delaware: Columbus, Staton’s pond....... 100
Wilmington, Brandywine Creek 3, 500 Councfl Grove, Neosho River. ... 300
and tributary.... Coyville, Spring Lake...... 100
Du Pont’s pond... 200 Eldorado, Walnut Creck. . 200
Ilinois: I Fredonia, Yerkes Lake. .. 100
Belleville, Crystal Lake......... 600 | Qrenola, Caney Creek. ... - 180
IHeineman’s lake. . ... 400 Hiawatha, Brown’s pond. 150
Iigh Prairie Lake.... 200 . Tluron, Anthony’s pond. ... 160
Kaiser Lake.......... 150 Kimball, Silverdale Lake. ...... 125,
Kraft’s pond......... 200 Medicine Lodﬁo, ‘Warren I'ond. . 128
Leopolds Lake....... 200 Mound City, Falrbanks Spring. . 200
Mitchell’s pond....... 200 Princeton, ISast Pond. . 200
Spring Lake.......... 400 . Sabetha, Keim’s pond.. 150
Bunker Hill, Raymond’s pond.. 200 ¢ Scott City, Smith’s pond 100
Carbondale, Dilllnger Luke..... 200 ° Seward, Smith’s pond. . .. 100
Chrisman, Light Pond. .. .. 200 ; Sharon, Fruit Farm Spring.. 200
Columbia, Gilmore Lake........ 450 | Kentueky:
Emn%ham, Kenaggee Lake..... 300 Anchorage, Clear Lake.. 150
Hallidayboro, Kelley’s lake. .... 200 Bardstown, Cltfv Reserv 100
MclLeansboro, Oakgrove Pond. . 200 Berry, South Llicking Riv: 200
Marshall, Henbest Lake 500 Bowling Green, Drakes Creck. 250
Mitchell, Long Lake....... 200 Campbellsburg, Nuttall’s pond 160
Murphysbhoro, Carbon Lake 500 Covlngton, Mucller’s pon 100
Nashville, Carlsbad Lake. 400 | Crab Orchard, SFrIng Laki 300
Savanna, Mississippl Rive! 20,000 i Cropper, Spring Pond..... 150
Springfleld, Camp Lincoln Pond . 200 Willow Pond 160
Waterloo, Island Lake. ......... 150 Woods Pond 160
Indiana: Cynthiana, Highland’s lak 100
Attica, ITunter ’ond. 200 Ammerman'’s pond.. 100
Kates ’ond. . 100 . Locust LLawn Pond. . 100
Aurora, Cheek’s pond. . 100 Dawson Springs, Lake Alexan-
Boonville, Cypress Lake 100 | Lo - 125
Brazil, Suttie’s pond... e 100 : Eminence, Beach Grove Pond.. . 150
Brownsburg, White Lick Creok. 300 | Crabb’s pond........ 150
Cambridge City, Bales Iond. ... 200 | Hall'spond. ........ 150
Hagerstown b Karr'spond......... 150
Canal........ 200 Middicton’s pond.. .. 150
Simons Creek.. 200 Plnegrove Rescrvolr. 150
Columbia City, Tuttle Lake.... 100 Randall’s pond...... 150
Dublin, Simonds Creek......... 200 Warford’s pond...... 160
Evansville, Stringtown Pond. .. 100 . Erlanger, Erlanger kalr Lake. .. 100
Fairmount, Bell’s pond......... 100 : Ewington, Atkinson’s pond..... 150
Greenfleld, Spring Lake........ 200 Falmouth, Willow Pond........ 100
Laurenceburg, Double L i ¢ k . Frankfort, Julian’s pond. ... ?0
Teek. ... i 200 Lakeview Pond. . ... 50
Lexington, English Pond. 100 Silver Leke.......... 160
Macy, South Mud Lake. 200 Sullivan’s pond...... 150
Monticello, Big Creek ... 300 Franklin, Drakes Creek. ........ 150
Tippecanoce River... 300 ! Fredonia, Moss Lake............ 250
North Liberty, Geyer’s pond. .. 100 | ’ Wyatt Lako.......... 150
Oakland City, City Waterworks Guthrie, Clearwater Pond....... 150
Lake............. 150 H(K)klnsvllle, West lI'ork 1.1ttle
Richardson’s fver.. .. .coooiiiiiiiiiiii 150
pon: 100 Idlewild, Bluegrass Lake....... 100
Osgood, Lamb Pond 100 Jott, Boles’ pond................ 150
Princeton, Spring Grove Lake. .. 100 Nichol’s pond.............. 150
mchmoné, histlet waites Pond. 200 Lexington, Eastin’s pond....... 300
Rushville, Gravel Lake.........! 100 Hiclkinan Creck. .... 150
Russiaville, Little Wildcat Creek : 200 Silver Lake......... 150
Ploneer Creek...... 1 150 : Ward'spond........ 160
Pleasant Mill Pond. .: 150 { Ludlow, Lagoon Pond.......... 100
Terre ITaute, South Ilulman : i Mag'svilie, Lako Killarney. . .... 100
Pond......................... 150 | Metz, White Villa Lake......... 200
Vincennes, Fort Knox Lake....! 100 ; MidwayJ Farm Pond. @........ 160
Towa: i L Mount Sterling, Clark’s pond. .. 150
Bellevue, Mississippi River..... 20,000 | Falrs’ pond. . .. 150
Clayton, Mississippi River...... 20,000 || Stillwater Pond. 150
Donahue, K?gy's ad. . 200 Watson’s pond . 160
Elwood, Bluft Creek. ....... 300 | Paris, Danfel’spond............ 100
Fairfield, Fairfleld Lake f 500 Hume Pond....... . 100
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DeraiLs oF DistriputrioN—Continued. .

CRAPPIE AND STRAWBERRY BASS—Continued.

Fingerlings, Fingerlings,
Disposition. yearlings, Disposition. yeartings,
and adults. and adults.
Kentucky—Continued. Missouri—Continued.

Y’aris, Lyndalo l-arm Pond..... 100 Hamilton, Shively’s J)ond.' ...... 300
Redman’s pond.......... 100 1igbee, liigbee Pond. 100
Stony CreeK.......c..cooee 200 Horine, Barnard’s lake. . 200
Thompson’s pond........ 100 La Russell, Brunner’s pon 200
Water Lily Pond......... 100 Matson, Matson’s reservoir. . 200
Wilson's ponds. ... ces 300 Medford, Modford Reservolr 200

Pinogrove, Allen’s pond........ 150 Monett, Teservolr.......... 200

Gay'sponds......... 150 Nevada, Katy Allen Pond 600

Rocky 11ill Station, Park Pond. 150 Neosho, Hickory Creek... 742

Shelby Clty, McRobert’s pond.. 350 Indian Creek... 200

Shelbyville, Klelnwood Pond. .. 100 Ruark’s pond.. . 100

Sparta, Todds Pond............ 150 Shoal Creek............ 200

ersailles, Boston Pond......... 100 Orchard, Frisco Orchard Lako.. 100
Tdwards Pond....... ! 100 Sheldori, Bird'spond........... 200
Glen Lake........... ! 100 Springfleld, Fountain Spring.... 200
Harrls’ ponds........ . 200 Ten Brook, Cedar Crest Lakoe. .. 200
Lewis Lake.......... 100 Crescent Lake...... 100
Lotawana Pond...... 300 Wheaton, ITurlbut’s pond.. ..... 100
Newman’s pond. . ... 100 || New Jersey:
Wilson Pond......... 100 ‘ Wenonah, Bell'slake........... 1,200

Vine Grove, Viers’ pond........ 150 || New Mexico:

Waverly, Wheastley's pond. .... 150 |! T’ortales, Haskew’spond........ : 100

Winchester, Club i.ake.. . 150 |! McMinn’s pond. . o 100

Elkin Pond. 150 i WlmbcrI{S pond. 100
Gordon Pond. 150 |! Roswell, Artesian Lako. .. 100
Haggard's pond. 150 || Deep Lake...... 200
Hamllton Pond. 150 Johnston’s pond....... 100
Redmon Pond.. 150 Sidello Lake. .... e 200
Reed Pond......... 150 Wigwam Lake . 100
Reeves’ pond. ..... 150 ! Texlco, Curry’s pond... B 100
Robb Pond..... . 150 ' New York: i
Sphar’s pond 150 i Port Henry, Bass Lake. .. . 400
W aterworks | ake.. 150 {latch Ponds...... 400
Winchester Iteser- North Dakota:
volr. . ............ 450 Balfour, Cottonwood Lake...... 88
Witherspoon's pond 150 b St. John, Forest Lake... .. 50
oulsiana: Grass Lake.. 50
Alden Bridge, Love's pond..... 75 | Island Lake. cee 50
Grand Cane,Elin Grove Pond. .. 200 | Round Lake.......... : 50
Sample’s poud. . ... 100 ! Ohio: !
Shady Grove Pond. 100 Dayton, Soldlers Homo Lako. . .: 200

Ilosston, Thompson’s pond..... 100 Springfield, Mad River......... 200

Jeanerette, Lotus Pond......... 100 |i Oklahoma:

Lake Providence, Lako Provi- 1 Ads, Cotton's pond............. 100

(3 ¢ DY 100 Alva, Springereck Lake. ... 125

Longstrect, Allen’s pond... . 100 Ardmore, Love’'spond.......... 200

Marthaville, Crescent Lake...... 200 |: Guthrie, Summitview Pond. ... 100

Na%)olconvlfle, Godchaux Canal. 100 |! Marietta, Twinoak Lake........ 200

Natchitoches, Scarborough’s lake 751! Iauls Valley, Camp’s lake...... 176

Saline, Freostone Pond.......... 75§ Kerr’s lake 176

Minnesota: : Perry, Bryan Pond............. 100

Brownsville, Mississippi River.. 9,000 ¢ Stillwater, Morris’ pond. 100

Smiley, Pellcan Lake........... 125 Swartz’ pond........ 125

St. P’aul, Minnesota Fish Com- . Zelma, Barby’spond........... 125

TUSSION .. oot 1,500 |, South Dakota:

Wheaton, Lako Traverse........ 300 Desmot, Lake Thompson....... 200

1dississippi: Tennesseo:

Ackerman, Spring Branch...... 100 | Donelson, Whitworth Pond..... 200

Clinton, Menger’s pond... .. 100 | Mason, Elcan’s pond.. 63

Rain Pond.... 100 MHorring’s pond 62
Corinth, Berry's lake....... .. 100 || Nashville, Bryans Ba, 200
Edwards, Chichester’s pond..... 100 Union City, i{armond’s p ... 125

Redfind’s pond. . 100 |, Lakeland Pond. ... 150

Kosclusko, Cain’s pond.... 100 McDowell’s pond... 125

Lexington, Ashley’s pond.. 100 | Texas:

Midgee, Burnham’s pond.... 200 {; Austin, Slaughter Creck Lake... 200

Magnolia, Hurricane Creek...... 300 | Cotulla, irrigation reservolr. . ... 20

Merldian, Wanita Lake......... 200 Crockett, Frannon Loka..._.... 20

Scooba, Cochranc and Harring- . Parrish Lake... .. 20

ton’spond........coiieneinnns 100 | Denlson, Lako Shawnee........ 200
Wheelers, Tutt’s lake. . .. 100 |! Tort Worth, Idle Hour Club Lake| 124
Yazoo Clity, Wolf Lake.......... 100 lienderson, Allen’s lake......... 76

Missourd: Brown’s lako. 76

Aurora, James Fork White River 300-|, Clear Lake.......... 75

Columbla, experlment pond. ... 200 Griffin’s pond....... 76

Everton, Pralrle View Lake. 300 Little Brushy Lake. 76

Fairview, Shoal Creek Pond. 100 Stafford Lake....... 76

Glen Echo, Lake McCreery. . 200 ‘Windless Lake...... 75
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Deramws or DistriButioN—Continued.

CRAPPIE AND STRAWBERRY BASS8-—Continued.

Fingerlings, . Fingerlings,
Disposition. yearlings, Disposition. yearlings,
and adults. and adults.
Texas—Continued. VIrg}{nlu—Continucd.
Italy,Bell Branch Lake......... 100 ‘ries, New River............... 200
Jacksonville, Boles’s lake. 50 Jarratt, Baptizing Pond......... 100
Elberta Lake 60 Laurel, Bolton’s pond........... 100
Fishing Cluby’s lake 50 Henrico Tishing Club
Ragsdale’s lake. ... 50 Pond................. 100
Shushon Lake. 50 Oak Swamp Pond...... 150
Jewett, Anderson’s lake..... 50 Willow Branch Pond. .. 200
Madisonville, Patterson Lak 60 Leesburg, Tuscarora Creek...... 100
Mart, Townsend’s lake...... 100 Morrison, Mill Pond............ 150
Otto, Kunkle’spond............ 24 Nowsoms, Barham’s pond...... 100
Louschen Lake........... 50 Norfolk, Lake Joyce............ 150
Palestine, Crystal Lake......... 250 Lake Lawson.......... 150
Fishing Cluly’s lake... 75 YX.ake Wright........... 100
Harris Lake.......... 100 Powhatan, Clement’s pond...... 100
Pessoney’s pond...... 100 Richmond, Fourqurean’s pond.. 100
Pine Lake............ 50 ulton Fishing
Rockdale, Wolf Iollow Pond. .. 50 Club’s pond....... 150
8an Antonio, Fivemile Creck West Hampton Lake 160
Pond........... 50 Ringgold, Ico Pond............. 100
Mitchell Lake..... 100 Ruther Glen, Bunker IIill
San Antonto River, 75 Branch Pond................. 100
Westend Lake. ... 100 Toano, Martin Pond............ 100
Taylor, Henderson's dam....... 25 Winston, Winston’s pond....... 100
Hcnderson and  Long Zunl, Gracy'spond............. 150
- Branch Pond......... 25 | West Virginia: .
‘Waco, Crows Retreat Pond..... 30 Parkershurg, Lily Pond......... 200
Prather’s pond.......... 50 Sutton, Elk River.............. 1,200
Silver Lake....c.......... 30 || Wisconsin:
Virginia: Genos, Mississippt River........ 7,500
Ashburn, Goose Creek........... 200 La Crosse, Missssippi River..... 10,700
Hay’s pond............ 100 Prairie du Chien, Mississippi
Beaverdam, Mill Pond.......... 300 River..ooveieiiiianiiaaa.. 11,000
Carson, Fenns Pond.......... . 100
Chester, Sheild’s pond.......... 100 | Totala....cvevennnnnnnnnnn. 200,268
Danville, Deer River Lake...... 150
ROCK BASS.
Alabama: | Indiana—Continued.
Anniston, Lloyd’s pond......... 200 Farmersburg, Lash’s pond...... 60
Opelika, Greendale Pond 100 Fort Branch, Oakdale Pond. . .. 100
Talladega, Flinn Spring. 300 Fountain City, Willowgrove
Waverly, Jones Pond........... 100 Pond......................L. 60
Arkansas: Hobbs Station, Dellinger’s pond. 74
Blevins, Wood’s pond.......... 100 Indisnapolis, Elmhurst Spring. . 60
Elliott, 8mith’s pond... 100 Lebanon, Buchannan’s pond.... 60
Texarkans, Pitman Pond....... 100 Newecastle, Hazelrigg’spond..... 100
Colorado: New Richmond, Lee’s pond. ... 74
Littleton, Springer’s pond....... 85 Princeton, Knight's pond....... 100
Georgia: Rockport, Payne’s pond. ....... 89
Andersonville, Gwynes Pond. .. 100 Russfaville, James’s pond....... 74
Fort Valley, Lake Clara......... 100 Seelyville, Phillips Pond........ 100
Montezuma, Pond and stream. .. 200 Summerville, Taylor’s lake..... 50
Indiana: Terre Haute, Channel Pond..... 100
Batesville, Hist’s pond.......... 60 || Kansas:
Brazil, Birchcreek Pond. 60 Elbing, Ilenry Creek............ 100
Hill Pond......... 100 Garden City, Peachgrove Pond.. 100
Carbon, Gravel Pit Pond.. . 100 Hiawaths, Trent’s pond 100
Carmel, Pogues Run pond...... 100 Lenora, Zohner’s pond... 150
Castleton, agpy Hunting Longton, Hitchen Creek. . 450

Grounds Lake................ 60 Oketo, Keck’s pond...... 100
Cloverdale, S8ipple’s pond 60 Peabody, Henry Creok. 250
Cory, Rector’s goud ........ 60 Gleits, Long Lake..... + 125
Covington, artificial lake. ...... 74 8pring Lake 100
Crawfordsville, Waest Kentucky: -

Babble Pond................. 74 Allensville, Clear Pond......... 100
Dana, Happy Hollow Pond.. 60 Mimms Pond. ...... 150
Evansville, rickym-d Pond. 100 Riley Pond......... 100

Fridy'spond........ 100 Ashland, Gaylord Pond......... 160
Stringtown I’ond.... 100 Auburn, Blacklick Creek....... 150

a Lost {n transit, 1,777.
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|

Tingerlings,
Disposition. yearlings, | Disposition.
and adults. !
1
e — .ii o ——
Kentucky---Continued. Oklahoma- -Continued,
Austerlitz, Thompson’s pond. . . 150 | Paola, Willow Pond........
Bardstown, Crystal Spring...... 660 Pauls Valley, Horse Shoo L
Stoner’s lake. . ..... 350 || South Dakota:
Cadlz, Little River....... e 425 Fairburn, Mills Pond.....
Muddyfork Creek........ 3256 Ilighmore, Artesian Pond..
Dickson, Stone’s pond.......... 100 Kimball, Baglecreek Pond.
Dry Rldge, Hightower’s pond... 100 Murdo, Taggert’s pond...
Eminence, Brewer’s pond....... 100 Orient, Park Pond. ....
Drane’s pond.... 100 Pierre, Jlausmun's pond. ..
Jackson’s pond. . 100 Presho, Christianson’s pond.....
Rowland’s pond..... 100 {| Tennessce:
Sandford’s pond. 125 Athens, Eastanaula Creck.......
Sweeny'spond...... 125 Jefferson City, 13arn Pond.......
Erlanger, Beeches South Pond.. 100 Lewisburg, Powell’s pond.......
Gaines's pond........ 100 Lewisville, Fronch’s pond.......
Sullivan’s pond. 100 Maryville, Taylor’s pond........
Flournoy, Harris’s pond S 175 Springwater Lake....
Franklin, Atkerson’s pond.. 100 Niota, Wallis’ pond.........
Robey's pond. . 150 Pikoville, Farmer’s pond........
Fredonia, Rice Pond.... 475 || Texas:
Glencoe, Sunset Lake. 100 Artesia, Allee’s pond............
Guthrie, Allen’s pond....... 150 Bryan, Fin and Feather Club
Ilodgenville, Kirkpatrick’s p 100 Y
Iorse Cave, Hodges Pond. . 200 Converse, Mcurin’s pond........
Hutchison, Willett's pond...... 100 Cumby, Ofl Mill Pond..........
Johnson Junction, Summit Lake| 150 Dallas, Wah 1loo Club Lake....
La Grange, IIighland Lako. .... 215 Dennison, Blackford’s pond.....
Lexington, Gorham’s pond. ... 126 Tort Worth, 1ldle 1lour Club
Limestone Pond. ... 100 IaKe. ..o it een
Shandon Pond...... 150 ¥ranklin, Hathaw s pond.
Paint Lick, Fish’s pond .. 150 Giddings, Neitsch’s pond
Paris, Oskgrove Pond.......... 15 Gonzales, Maurln Lake......
Peaks Station, Peak’s pond.... 100 Gunter Switch, Dumas ’ond
Pembroke, Fulcher’s pond...... 100 Hoard’s lake
Pendleton, McDonald’s pond. .. 100 Henderson, Watkins Pond. .
Pleasureville, Fall’s pond....... 100 Irone, MyTick’s luke......... .
Shelbyville, Carey’s pond. . 100 Reed Lako.........
Dales Pond........ 200 Jacksonville, Irwin Lake. ...
Pyles Pond........ 100 Lometa, 11al Springs Pond..
Trenton, Mimm’s pond. ........ 100 Longview, Elliott’s pond.. .
Versallles, Hampton’s pond..... 100 Lovelady, Morrow Lake... .
Visalin, Lamb’s pond........... 100 Marquez, Henson'’s pond. . .
Walton, Conrad’s pond......... 100 Milano, McClelland’s pond .
Winchester, Wheeler Lake...... 1,400 Otto, Green Lake......... .

Louisiana: Overton, Brown Lake... .
Coushatta, Mobly Pond 100 Palestine, Crystal Lake. .
@Gibsland, Key’s pond.. 100 Pittsburg, Boyd’s pond... .
Rosepine, Flat Creek........... 100 San Angelo, Lako Concho.......

Maryland: San Marcos, Dreibrodt’s pond...

roderick, Spring Pond......... 100 Santa Anna, Mukewater Lake...
Lochs Raven, Harrison’s pond.. 100 Rendloman's pond.
Monkton, Miller’s pond......... 100 Shield Park Pond..

Missouri: Willow Pond......
Columbia, experimental pond... 25 BSherman, Harvey’s pond.. .
Glasgow, Stefnmetz Pond....... 150 Jennings Pond........
Marshall, Hopkins’s pond....... 100 Sulphur 8prings, Davls’ pond...

New Mexico: Hurley Pond..
Capitan, Titworth’s pond....... 150 Mitchell’s

New York: nd. peeeee
Brewerton, North Fork Onelds Porkins Pond .

RIVET. .eenreceeeasanssnnnnnans 100 Sweetgum
New Berlin. Umadilla River.... 100 , Branch......
Now Paitz, Squirrel Eye Brook. 170 Troupe, Shaw’s pond. ..

North Carolina: Waxahachio, Katy Lake........
Nashvllle, Whitley’s pond. ..... 150 Marchbank’s pond.
Stony Polnt, Thirdereok Pond.. 100 [ Wilis Point, West’s pond. ......
Taylorsville, Adams Pond...... 100 Winnsboro, Patrick’s pond......

North Dakota: . "' Virginia:
lebron, Jeager’s pond.......... 100 - Abingdon, Roborts Pond........
Oaks, Olthoff’s pond............ 150 || Barbersville, Mountainview

Ohio: | Lake............... ceeeacenes
Cumminsville, Rosenfeld’s pond. 60 |! Betty Baker, Stecles Branoh
Jamestown, Spahr’s pond....... 60 |! 0110 B

Oklahoma: \ Buffalo Junction, S helton’s
Edmond, Reed’s pond 100 ! L s
Milburn, Horn’s lake...... 100 | Gordonsville, Lambert’s pond. ..

5762—09——75

Fingerlings,
yearlings,
and adults.

100
150

100
125

100

20
30
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Fingerlings, Fingerlings,
Disposition. yearlings, Disposition. yearlings,
and adults. ! and adults.
RN [P — e JESIP P
Virginia—Continued. Virginia—Continued.
Patton, Baber’s pond........... 100 oanoke, Back Creok. ... 500
Howardsville, Algoma Woods Roxbury, Crystal Pond.... . 100
Pond....coceeiiniiiiienciaenen 100 Tunstall, Garlicks MHll Pond.... 160
Laurel, Bowers’ pond........... 125 {| West Virginia:
Mill Pond............lln 126 Hawks Nest, Golns Pond....... 200
Luray, Brumback’s pond....... 200 || Wisconsin:
Norwood, Norwood Pond....... 100 1.8 Crosse, Mississippt River. 100
Raphine, Hay’s creek........... 200
Richmond, Bloody Run Pool. .. 100 Totala, ... . ... ............ 25, 000
Ringgold, Woods Lake.......... 200
WARMOUTH BASS.
Alabama: : Texus--Continued.
Estelle, Lambert’s pond.........; 200 . Irene, Keed’s lake. ... .... 25
Sharp's pond........... | 100 Jacksonville, Irwin Lak 25
Fayotte, Bankhead’s pond...... : 500 Madisonville, Allen Mill Pon 50
Louisville, Hagler’s pond........ 200 Marguerite Park
Georgia: Pond...... R 25
Tifton, Sego Pond............... 130 Marquez, Henson’s pond. 10
Texas: Mart, Simmons Pond.. 30
Bedias, McDonalds Pond....... 25 Maypearl, Wynn’s pon 30
Calvert, Bushes Pond........... 24 Otto, Hornell’s pond... 30
Dennison, Blackford’s pond..... 50 Palestine, Crystal Lake 40
Devine, Burton’sreservoir...... 50 Waco, Quincy’s poad.. 30
Franklin, Hathaway’s pond..... 35
Fort Worth, Idle Hour Club's Total... oooeirerieiiiiaianas 1,638
18Ke. .o oiiieni e 29 !
S SR
SMALL-MOUTH BLACK BASS.
|
Finger- Finger-
lings, \ lings,
enr- ) n. ear-
Disposition. Fry. ings, | Dispositio Fry. ings,
and | and
adults. | adults.
Arkansas: | Indiana—Continued.
Des Arc, Calotchie Bay....... 10,000 |........ ! Battle Ground, Smith’spond.|........ 1,125
England, Clear Lake.........| 15,000 I....... L Broomfleld, Clifty CreeK......|........ 450
Mammoth S8pring, English . Plummer Creek..l........ 450
Creek.|........ 1,000 | Richland Creek. ., 700
M{att ‘White River 450
River.|........ 800 Boonvllle, Cypress Creek. . 261»
Spring by feon Creek...... 262
River.|........ 1,700 Brookston, T noe River.:........ 1,126
Warm . Carthage, Big Blue River.....|.... ... 676
Fork \ Columbia City, Goose Lake...|........ 500
Spring | Elkhart, St. Joseph River....[........ 500
River.| 10,000 |........ | Hobart, l.ake George.........[........ 300
Connectlcut: . Indianapolis, E:ﬁle Lake.....|-........ 220
Norwich, Gardiner Lake...... 2,000 J........ | Fall Creek......1...... N 440
Oxoboxo Pond..... 250 J........ White River....|........ 220
Tlinois: Kimmell, Johnson Lake......}........ 250
Belvedere, Kishwaukee River.|........ 325 Manler Lake.......|.oeeeeen 260
Bloomington, Heafers Lake...|........ 250 Metz's pond.......|-eeennun 250
Edwardsville, Banner Clay Smalley Lake......1... 250
Lake..... B P 676 Lapel, Wright Gravel Pond........... 676
Round Lake, Round Lake....|........ 300 Leesourg, Tippecance Lake. . 375
Indiana; Ligonier, Dlamond Lake. .. 505
Anderson, White River.......|........ 675 Lima, Pigeon River...... 500
Angola, Fish Creek........... 500 Macy, North Mud Lake......|.. 1,000
Howard Lake 500 New Albany, KnobCrest Pool. 760
Leke James. ......... : 500 Noblesville, White River.....|. . 370
Spow Lake.................. 500 Peru, Eel River..................... 1,000

¢ Lost, 3,605 fingerlings.
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Finger- Finger-
lings, i lings,
Disposition. Fry. ﬂgg' , Disposition. Fry. hcl;;-
and | and
adult.s. | adults
_ |
Indiana—Continued. Mlchigan—Continued.
Plymouth, Pretty Lako...... L 500 Ironwood, Triplett Lake......[........ 150
Shelbyville, Blg lue River. . 350 - Jackson, Clarks Lake........ 300
Littlo Blue River. 375 Clear Lake......... 300
Vincennes, Roberson’slake.. 262 Wolf Lake......... 300
Wawasses, Lake Wawassee. . 5 Jonegville, Up%r Mijll Pond.. 300
Williamsport, Big Pine Creek . 250 Lake Gogebic, Lake Gogeblc. . 125
Shawnee Creek . 300 Loudington, Hamlin Lake. ... 1,000
Wabash Rivor.j 250 Maltby, Au Sable Lake...... 500
Towa Manitou Beach, Devils Lake. 500
:\cw Hampton, Little Cedar Manistes, Canfield Lake ..... 250
River.....ccoovvevniiniand: 2,000 |........ Minden élti_" Czapp’s pond.. 100
Kentucky: | Montague, Big Blue Lake... 1,000
Bardstown, Johnson’s pond..! 4,000 |........ Negaunee, Walton’s lake.... 250
Cadiz, Littlo River...........'.c.0.... 300 Newaygo, Emerald Lake. ... 230
Sinking Fork Creek....'.. . 300 Hess Lake......... 300
Guthrie, Elk IFord Red River.:........ 750 Northville, Unlon Lake.......[ 1,000 .. .....
Lancaster, Lake Placid....... alled Lake......| 1,000 [........
Mount Sterling, Slate Creek. . Omer, Duck Lake............ 500
Pinoville, Stra tht Creek...... Elllott Lake.......... 500
Somerset, Fishing Creok...... Orlon, Lowery Lake........ 500
bprlngﬂefd Lewis Lake...... Oxford, Davis Lake......... 1,000
Stanford, Dix River.. Narrin Lake........ 300
Wasloto Clear Creek. ... . Stony Lake......... 1,000
Cumberland River..: String of Lakes...... 1,000
Pucketts Creek...... ; Pentwater, Pentwater Lake. 1,000
Winchester, W heeler Lake.... Peorry, Wimple Lakes..... 500
Woodburn, Drake Creek...... : Pontiac, Cass Lake......... 500
Maine: Threemile Lake.. .. 500
Holden, IIolbrook’s pond..... Rose Center, Bennet Lake.... 1,000
Maryland: North Buckhorn

ockville, Patuxent River. .. Lake.......... 1,000
Silver Bprings, Branch Ana- Round Iake... 1,000

costla River................ 4,000 |........ 8t. James, Barney’s lake..... 500

Massachusetts: Saline, Arnold'slake......... 250
Falmouth, Jenkins Lake...... 1,500 |........ Sidnaw, Crystal Lake....... 150
Mare’s pond 1,.)00 ........ Kunze Lake........ 150
Gloucester, Cape Pond....... 1,500 |........ Springport, Cockroft’s lake. . 5
Medfield, Mine Brook Pond...| 1,8001........ S8tandish, Rifle River......... 250
North Euston, Stonehouse Walled Leke, Lower Straits

HM Pond..oeoinvenennn... LS00 §........ Lake.......ooiiiiiiiiienn.s . 300
North Woburn, Maple Mead- Watersmeet, Crooked Lake.. 126

owLake.. ................. 1,500 [........ White Plgeon Marl Lake..... 375
I’rinceton, Asne Con Comic Minnesota:

Lake....................... 1,500 |........ Brookston, S8tony Brook...... 15
\\’altham Charles River......[ 1,500 |........ Duluth, Bear Trap River. ... 150
Webster, Lake Chanbunagun- tter Lake......... 150

gam: nuf ................... 2,000 |........ Rochester, Cascade Creek.... 100
W oods Hole, Long TPond..... 2,000 |........ Lake 8hady....... 100
d 1lome Pond [ 1,500 [........ South Branch
Micht Zumbro River..|........ 100
A blon, PrairieLake..........[........ 250 St. Paul, Minnesota Fish
Bancroft, Howhetser Lake....|........ 250 Commlssion................[..... - 3,100
Beulah, Round and Little Mississippl:

Platte I8KES. - . oorooeendeiine 200 Aberdeen, Cypress Lake...... 750
Brighton, Ore Lake. .. 500 Dead River Lake.. 1,250
Chelsea, Crooked Lake. 250 Iorse Shoe Lake. .|. 750

ud Lake.... 300 Sims Lake......... 750
Clarks Lake, Clarks Lake. 250 || Missouri:
Clarkston, Parkinson Lake...!.. 200 Crane, Rallroad Pond.........|........ 1,900
Coldwater, South Lake....... 300 |! New Hampshire: !
Corunna, Shiawassee River... 250 | Pittsfleld, Jenness Lake....... 2,000 {........
Edwardshurg, Eagle Lake....|.. 500 | Sunapes, 'Lodge Pond.... . 382 365
Empire, Glen Lake....... 300 [ New Jersey:
Gladwin, Pratt’s lake. 500 Sussex Couuty, Lake Grinnell | 4,000 |........
Greenville, Flat River.. 2,000 ‘White Lake..., 4,000 |........
Wabasis Creek 1,000 || New York:
Gregory, Morgan Lake.... 175 Auburn, Owasco Iake........0........ 250
Nanover, Farewell Lake 250 Morrisville, Hatche's lake.....|........ 176
Round Leke.......[........| 250 Sharon Springs, Argusville
Hillsdale, Baw Beecse Lake....|........ 800 Pond........coveviiiiiiniii]iiinn 175
Howell, Kneeland Lake......|........ 1,000 ;| North Carolina:
Loa;xé; Lake.........oifoeenenns 1,000 Hope Mills, Little Rockfish
Pardee Lake.........L....... 150 reek Lake....................... . 10
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Finger- ! Finger-
lings, lings,
year- : o ear-

Disposition. Fry. 1231%, : Disposition. Fry. igga’
: adults. | ‘ adults.
Ohio: | Tennessee—Continued. i
Antwerp, Maumee River.....l........ 500 || ‘Tenpa, SylcoCreek...........|..c.cn-t 550
Cambridge, Taylor Pond...._|........ 450 |' Vermont:
Dayton, Chanunel J.ake.......|........ 250 | Castleton, L.ake Bomoseen.....
Deliance, Maumee River 500 |1 Marsh(ield, Nob Hill Pond..
Newark, Raccoon Creek 500 |! West Danville, Joes pond.....
Otway, Brush Creek.. 350 i Virginia:
Pleasant Hili, Stillwater Rive 500 §) Belmont Park, Goose Creek...:
Ravenna, Mahoning Creek....|. 500 Fredericksburg, Rappahsn- |
Wapakoneta, Auglsize River.|........ 500 nock River
Youngstown, Lake Glazier....|........ 500 Providence I'orge, M i
Pennsylvania: Lake................
Confluence, Youghiogheny Rapidan, Rapidan Riv
River..................... el 300 ; Saltville, North Fork Ifolston
Doylestown, Neshaminy | T
Creek....... 4,000 }........ il Washington: !
Swamp A Liberty Lake, Liberty Take.. ........ |
Jreek....... 4,000 j........ : Medical Lake, Clear Lake.. ..
Pohickon Moab, New Man Lake...
Creck....... 4,000 |........ Spokane, Silver Lake.........
Freemansburg, Lehigh River.| 4,000 |........ West Virginia: |
New Salem, Reservoir No.2..|........ 300 Ylkins, Tygarts Valley River., 1,200 |........
Norristown, Plymouth Creek.| 3.000 |........ Morgantown, Dunkard Creek.i........ 300
Stewarton, "oughiogheny Neola, Anthony’screek....... 4,000 |........
River......ooooeai e, 300 || Wisconsin:
West Chester, Brandywine Armstrong Creek, Lake Lama.|........ 125
Creek.....oovevenineninannn. [RERETEE 375 Cable, Buffalo Lake..........
Tennessee: . Prairie Lake.. -
Ashland City, SycamoreCreek ......... 750 Prico’s lake. .. ..
Chattanooga, Chickamauga ! | Elebo, Lake Nine..........
Creek....... [ 100 ! Grandview, Diamond Lake_..l........ 200
Chickamauga Hoosier Lake....| 2,000 [........
Lake........f........ 100 DNayward, Spider Lake.......| 2,000 |........
North Chick- Nye, Lake Nokomis..........| 2,000 |........
amaugs Mirror Lake............. 3,000 |........
Creek...... 100 Tuttle Lake, Silver Lake..... 2,000 |........
Elizabethton, Doe River...... 450 || Wyoming: |
Watauga River:........ 450 Tody, Wiley’slake........... | ........ 250
Lenoir City, Pow Pow Creek.|........ 100
Sadlers, Efk Ford Red River.l........ 750 Totale. ... ... ... ... ... 232,312 | 78,940
Springfield, Red River........[........ 400
Sumrertown, Little Bufislo :
[0 -7} 3R P 750
i
LARGE-MOUTII BLACK BASS.
|
Alabama: | i Alahama—Continued. »
Andalusia, Cawthon’spond ..'........ 300 Cuba, Alamutches River.....}........ 2,000
Knox Pond....... | ........ 8,000 Pretty Creek. .....c.ooofevennnnn 2,000
Anniston, Cane Creek........ 4,000 Cypress, Warrior River Cut-
Coldwater Creek. 2,000 {3 sSSP 2,000
Iillabee Creek. .. 1,000 Dadeville, Buck Creek Pond. .......... 1,000
2,000 Oll Miil Pond............. 2,000
i 1,000 Dothan, Moats’ pond.........[........ 250
Tallassahatchie Five Polnts, Whatley’s pond.......... 1,000
Creek......ccooceeunnnn. 2,000 Gadsden, Hollis Spring....... I 250
Upper Cane Creek .l........ 2,000 Goshen, Conecuh River.......;........ 2,000
Atmore, 8pring Creek........[........ 2,000 Folman’spond......[........ 1,000
Bear Creek, Bear Creek....... | 175 Grady, Tucker’'spond........|........ 1,000
Bellamy, Allison Lake. . ..... RPN 1,000 Greensboro, Warrior River...|........ 1,500
Glendale Lake...... [ 1,000 Guin, Beaver Creok. .........|........ 175
Bessemer, West Lake................. 2,000 Becver Creek PPond..... 175
Boguechitto, Driy' Creek......)le.un. .. 2,000 1et. Creek............. 175
Boliges, Bouchelle’spond....|........ 1,000 Purgatory Pond....... 175
Buffalo, Mill Pond...........0........ 1,000 Hartford, Damon Pond...... 000
Carson, Baptism Branch. 4,000 Daughtry Pond. ... 400
Chesterfield, Mill Creek..... 1,300 Glover’s pond...... , 000
Mountain Cree! 1,000 McNeal’s pond. . ... ,000
Silver Creek.....I... 1,000 Headland, Bird Fish Pond.. | ..... , 000
Childersburg, Tallahatchee Kirkland's pond .. ,000
Creek.. .. oveeeinaenaeneenns|oeenennn 3,800 Iellin, Big Tallapoosa 1ver..| 12,000
Clayton, Nix’s pond..........L........ 3,000 IIull, Lake Artesia...........l.. vesesst 1,000

8
=

a 1,ost in transit,

00 fry and 4.014 fingerlings.
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I
!
Disposition. !

Alabama—Continued.
Iron City, Choccolocco Creek .
Jackson, McDonald’s pond.
Lincoln, Choccoloceo Creek.
Livingston, Alamuchie Cree

Sucarmotchoe

Creek

Linn, Blackwater Creek. .
Marion, Long’s pon

Spring
Neenah, McCracken’s
Pratt City, Glover’s lake. ..
Ramer, Sullivan’s pond. .

Waller’s lake
Repton, Pritchett’s pond. ..

Springbranch pond. .
Roden, Little Warrior Creek..
Russeliville, Cobbs Spring

Pretty Pond....

Smith’s pond...

T'roy, Blg Creek

Tuscumbia, East Sheflield |
Lako

$pring Creek. ...
Tusecumbli

FL O
r Ion

Sgrin
Union Springs, Clea ...
's pond. .

Eley
Yolande, Davis Creek
pring ond

zona:
Flagstaff, Lake Mary
Yuma, Colorado River
Arkansas:
Alma, Big Clear Creek
Altus, Cedar Creek Lake. .
Arkadelphia, Spring 1’ond.
Atkins, Hacker Creek. ......
Point Remove Creek
Bellefonte, Eagle Lake
Bigger, Current River.. ...
Camden, Bradley Lake
Mustin Lake
Ielena, Lake Solomon
Hot S rini:s, Fordyce’s lake. .|
Junction, Bailey’s pond...... |
Lake Vlllage, Luke Chicot....|
lewisville, Lester’s pond..
Magnolia, Stevens’s pond. .
Wyrick’s pond..
Malvern, Crystal Lake
Watervolley ’ond.
Ozan, Goodlett’s pond.......
Pine Bluff, Iill’s pond
Vick’s pond.
Pocahontas, Black Rlver

Ari

Rich Mountain, Washita River|. .

Rottaken, Big Lake
Clear Creek

Fish Creek :
Pennington Bayou.|

Wolf Bayou....... §

Beott, Mound Lake........ !
Stamps, Lake Lucile
Texarkana, Chapman’s pond .
Van Buren, Cazort’s lake..... |
Cottonwood l.ake

Ned
Wilmot, Lake Enterprise.....
Woodson, Ferguson’s lake... |

a|'

Finger-
lings,
Fry. 13‘;",; Disposition.
s
and
adults.
: Colorado:
2,000 !: Glacier Lake Station, Glacier
1,500 - Lake. . .ciieiiiiiaiaians
2,000 | Greeley, Windsor 1. e
......... 2,000 Manzanola, Sickenberger's
© Lake.....ceoiiiiiiaiiiiae.
........ 3,000 || Florida:
175 Escambia County, Beaver-
500 dam Pond..................
1,000 | Georgia:
i 1,000 Albany, Kinchapoonee Creek.

-l 1,000 | Muckalea Creek.....

. 1,000 Ralls Pond..........

I 1,000 Atlanta, Roberts’ pond.......

. 1256 Augusta, Fish Club’s pond...

N 70 Hagler’'s pond......
........ | 1,300 Redds Creek........

Bullochville, Parkman’s pond

175 Commercs, Dowdy Branch
2,000 Pond...........
. 90 Nails Creek Pond.
.. 90 Stark’s pond.....
.. 90 Dearing, Howard’s pond.....

. 90 Qreansboro, artificial pond...

f| 80 Griffin, Brooks’ pond........
........ T 2,000 ITampton, Willow Pond......

Hogansville, Burdett’s pond..
175 Jefierson, Oconee River......
- 350 Louisville, Mansan Branch’
i Pond.......coovvuiienienaan
o 175 Menlo, Major’s pond.....
. ..l 1,500 Mount Alry, Cox Creek...
. .. 750 | Hazen Creck
.. 4,000 1 Nancy Lon
...... 400 Creck.
Piter Creek..
550 Norwood, Middle River..
........ i 400 |1 Palmetto, Winkles’ pond.
i Perry, Bay Creek........
......... 150 Tharps Mill Pond.
et 100 Toomer’s pond....
200 Roswell, Roswell Lake.
150 Senoia, Hogg’s pond......
3,000 Whiteoak Creek......
100 Stone Mountain, Stone
1,250 Mountain Lake.............
2,000 Talbotton, Wilson’s pond. .
2,000 Upatoie, McMurram Yond....
500 11 Williamson, Rosecreck Mill
........ 300 i ) 10 DU,
....... 200 ° Winder, Mulberry Creek.....
........ | 1,000 | minois:
...... , 150 : Algonquin, Fox River........
...... i 1,800 . Alpha, Crescent Lake...
...... 1,500 ¢ Anna, Hess Pond.......
........ © 1,000 1 Antioch, Channel Lake.
1,000 Jcho Lake. ...
. 1,000 0 l.ake Marie....
1,500 Lake Petite. ..
1,500 - Loon Lake....

. L2501 Aurora, Fox River.....

N 100 " Barrington, Lake Zurich......|.
........ : 400 ¢! Belleville, St. Nicholas Pond
........ 400 Bolvedere, Kiswaukee River
........ i 400 ‘ Bloomington, Brewery Lak
......... 400 Brighton, North Star Lako
........ | 400 |i Bristol, Bams’ pond._.........[...

...... © 4,000 | Brownsburg, IToffman’s
...... | 100 - pond...... ... .....ia...
........ ! 50 i Carbondale, Bryan Lako...
........ | 100 Carbondale Lake
........ . 100 Dillinger Lake..
........ ! 100
........ : 150
........ 2,000

Finger-
lings,
ear-
ings,
and
adults.
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Fingor- Finger-
lings, lings,
DIsposition. Fry. year- Disposition. Fry. ear-
ngs, ings,
and and
adults. adults.
Illinois—Continued. | I Illinois—Continued.
Carroliton, II;nilrgrounldie( Lake.|........ 558 Waterloo, %{lll Polmli .......... 50
ainey’s lake..... e ogt’s lake....... . 50
Carter, Wellman's pond...... 200 Wetaug, Stoner’s pond . 50
Carterville, Burr’s pond. . . 100 | Winnetks, Singer’s pond 80
Coleman’s lake.. .| 125 |'| Indiana:
Ferrell’s lake. .. _.[........ 100 | Albion, Muncie Lake.........|._...... 150
I};Iampton’sdlake .......... 588 H ﬁlegaudriabsultl{l‘\lr% i pond. 200
ope’s pond...... . nderson, Crys: ake..... 100
Zimmerman’s lake! | 200 Angola, Bass )Lake .......... 200
Chicago, Bridewell Lakc...... PO : 40 Argos, Hufl’s lake........... 100
Chrisman, Light Pond N 50 |, Attica, Big Pine River...... 300
Columbia, Gilmore Lake : 250 || Hunter Pond........ 300
Crystal Lake, Crystal Lake............ 300 |: Kates Pond.......... 300
Dallas City, Mississippi River. ........ 1,000 | ‘Shawnee Creek...... 300
East St. Louis, Hilltop Lake..:........ 600 Aurora, North 1{ogan Creek. 400
Edenburg, Stewart’spond...." ... ... 100 Bass Lake, Bass Lake. ...... 250
Edwardsville, Banpoer Lake..'........ 200 Batesville, St. Clairs Pond... 200
Effingham, é“}?,??}»';sn gond--; - {% ! Bloomfleld, geech Creeltt... 150
Freoburg, Mill Pond..o... o000 g0 i Clifty Crogk........-.---| 180
Reichert Mill Pond. ! 50 | Plummer Cresk 150
Freeport, Pecatonica River.. 20| Bloomington, Axtell’s lake...|.... .. 75
8:_%;%1’1“";](%1"3}%815:1‘18{‘&5 .- % |, Boonville, Caledonia Lake....|........ 150
— ,Igmyg Lak(;l... i 238 ii racil: Lake Lucile.......|J........ 150
enderson ce Branch.....! i :
Highland, Oskhill Lake. ... i. 50 | o | 10
Hillsboro, Chatauqua Lake. . .! 50 il Btoughis poha. ...l 1%
Glen Creck......... . 50 I! Brookl ankers Lake.....|........ 50
Major’s pond.... 50 :| b K,n’ City, Martindale |~~~
Jowett, Woodbury's lako. ... goo |~ Cambridge City, Martindale
Johnston City, Stiritz Lake. 100 -“ Whinwaten 200
Lewiston, Iinds’ pond...... 80 | River. . .|........ 150
Yitcbfleld, Chataugua Lake. 250 Carlisle, Gills Prairie Ditch... i .. 10 75
A, B Ml Creek. %8 Castleton, White River.......|........ 300
Holan’s pona o Cedar Lake, Cedar Lake. . ..[. ... .. 270
‘arlancs p?(n - 200 Chandler, Locust Ponds......|........ 150
%Vgt(’M{ﬁeC}éé 20 Charleston, Fourteeninile
) reek.......oooiiniiniee il 150
Mascoutah, Gobbie’s lake 50 Chesterton, Clear Lake. .....i........ 40
M:%?n' Waterworks R %" gl?ypogl, (éz;]dwgll Lallfei(. ....... 150
McHenry, McoCullum Lake 80 olumbia City, Loon Lake....j........ 200
Momeng: Kankakee River 160 Columbus, Whiterock Creek.......... 200
Mount Vernon, Waterworks 200 Connersville, w%‘:‘;ﬂ };gg‘:k -------- 100
Reservoir..................
Murphysboroi Carbon Lake. 600 Coridon, Big In(}?’a};‘%’ rg']:'e' SERREITEE %
Naperville, Branch DuPage T Crete, Greonville Creek Pond..|. ... .. 1
Nashville, Karls Balt Lake R 100 Crown Point, Junker Pond...l........ 1
New Brownfield, Alde Cutler, Wildcat Creek........ | 150
Spring Lake. ......... 150 Daleville, Curnmins Lake..... foceennnn 100
Noble, gvomnerrs pond. 100 Delaware, 8ilver Lako........j........ 200
Olney, City Reservoir. . 300 Edinburg, Blue River........ | ........ 200
Paris, Reservoir Park Lake.. 80 Sugar Creek.......|........ 200
Recvesville, Otter Lake.... 50 Elisworth, Forest Parlf Lake..'........ 150
Richmond, Lakle liilllz(abeth. 300 Evansville, %r:t;ﬁggv ;O%r:‘d. [ 1[53
Twin Lakes. . . 4  netzelspond............
Rossville, Mann Pond........"........ 40 West Heights |
8alem, Fyleslake..................... 100 Park Lake............. 150
Rainey’slake................. 100 Falrmount, Backcreek Gravel | |
Savanna, Mississipp! River...:........ 1,100 Pit.......... e 100
8helbyville, 8pring Lake.............. 100 Triple Gravel Plt. 100
Shepherd, 8ni E’Carte River.i........ 150 Farmland, Mills Lake........ 100
S8hipman, Brantigam’s pond..j........ 50 Ft. Wayne, Stlver Lake...... 150
8parta, Shop Pond.................... 100 Gaston, Gravel Pit...._...... 100
Spring Pond.........i........ 100 Greenwood, Shannon s Lake. . 150
8t. Clair ('B)unty. Webher’s lake | ........ 50 Grifiin, Black River.......... 150
Tonti, Woodland Lake............... 100 Hamllton, Watkins lake. ..... . 200
Waltonville, Hulbert’s pond .:........ 175 Indianapolis, Big Eagle Creek 150
Waterloo, g?aVﬁrII:al:(e .......... 50 Cr sta& 8prings 0
ssell Lake.......:........ 50 ond.........[........
Bostwicks Lake....'.. .. ... 50 Eagle Creek.............. 150
City Lake......... ........ 50 Little Eagle
Lake Bartlett.. .. . e 50 reek.........L........ 100




DISTRIBUTION OF FISH AND FISH EGGS, 1903.

DETaiLs oF DisTrRiBuTioN—Continued.

LARGE-MOUTH BLACK BASS—Continued.

Disposition. Fry.

Indinnn—-Continued

Jamestown, Henry'spond............

Jonesboro, Galatia Lake...... T

Kentland, Kent'spond................

Kewanna, Bruce Lake........ ........
Kingsland, Oaklawn Yond.. e
Knightstown, Watts Lake.... ........
Lafayette, Lake Elm
Lagrange, Cedar Lake........ ... ....
Cline Leke......... e
Fish Loke......... s
Ga)|
Lake QGage....
Oliver Lake...
Weir Lake....
Lake Cicott, Lake Cicott.
Lapel, Aldred’s pond
Lawrenceburg, East Fork
Creek.......

East Fork

Tanners
Creek
Tanners Creek

W e st Fork

Leesburg, Tippecanoe Lake. .
Liberty, East Fork White-
water River................
Ligonier, Diamnond Lake.
Lima, North Twin Lake.
Twin Lake.......
West Twin Lake.......
Lln)coln City, Lincoln City

(31 + DRy
Losantville, Johnsor/s lake. .
Macy, South Mud Lake.......
Manilla, Big Flatrock River. ..
Martlnsville, Sherman’s pond t
Metamora, Ice Pond.......... !
Milam, Mllam Pond...
Milltown, Big Blue River.....
Monticello, P anoe River.
Mulberry, Wildcat Creek. ....
Muncie, Retherford s pond....
North Liberty, Rupel l.ake. ..
Oakland City, Cockrum’s

L
Or]eans Blue Spring Pond...
QOsgood, Stone Quarry Pond..
Peotersburg, Lake S8hannon. .
Pierceton, Ridinger Lake.
Webster Lako.
Plymouth Pretty Lakeo.
, Clear Lake
Sel ersvillo, Sll\ or Creok......
Shelbt:rn, Jackson Il Res-
South Bend, Bass Lako.....

Marl Lake ......
8t. Joseph Lako .-
Spencer, Freshwater Pond..
Terre Haute, Buffalo Pond..
'Greenfleld anou
Lake Fluvanna..
Valparulso, Wahub Lako.....
Vincennes, East Lake........ ..
Wawasee, ‘Lake Wawasec.....
Wlnchoster, Maple Lake......
Sugar Croek.....
Winona, Winona Lake.......
Wolecott, Sand Plant Pond.
Wynn Statlon, Brucoe Lake...l..

71

I'inger- |
lings,
ear- i ;
ings, Disposition. Fry.
and
adults.
Iowa:
50 Amana, Iowa River..........
100 | Neubauer Lake .
100 Anamosa, Buffalo River
150 Wapsipinecon
100 River.. .........]ccviees
50 Bellovue, Misslssip({)l River.. |........
100 Brlghton, Crlppon Slough...|........
200 River.......[-.......
100 Cedar Fnlls Cudnr River.....l........
150 Chariton, railroad reservoir...l........
100 Charles Clty. Cedar Rivor.....j........
200 Chester, Upper lowa River...[........
150 Claytou ississippl Rlver....|........
150 Clear Lake, Cleu ake....... e
150 Decorah, Upper Iowa River..|...
100 Delhi, Maguoketa Rlver......|...
Elkador, Turkey River.. L
250 Falrfield, Fairfiold Lake.
: Fayette, Volga River.. .l
| Harlan, Nelson’s pond........ .
250 Kellerton, McOhuc%s pond.
400 Kingsley, Elkhorn Pond......|........
lee prlngs, upper lowa
3& Mnncheator MaquoketaRiver.|.
Maquokets, anuoketa River.|.
125 New London, Lake Sunapee ..

N orth MoGregor. Mississippl

Spirit Lako. .
Stacyvillo, Little Cedar River.|.
Sumner, Robertson's pond. ..
Waterloo, Cedar River........

Winterset, Alexander Purk
Pond........ooviiimiiiiiiidoiiana,
Kansas:
Belmont, Lake Orsemus......|.«......

Caldwell, Fall Creek.........
Canada, Siebert’s pond......
Cawker City, Oak Creek ....
Coldwater, Carter lake.......
Cralg, Burger’s Lake.........
Elbing, Henry Creek........
Eureka, Otter Creek.........
Fredonln, Ralnbow Creek. ..
Gaylord, Solomon River...
Hol llday. Twin 8 rlngs....
Hoyt, Little Soldler Creek...
Kansas City, Riverview Lake
Kingman, ITome Park Pond.
Leotl, Klapperthal Lake.
Pond.......

Marion, Gruno Creek....
Clear Creok....
Cottonwood River

Fronch Creck.....

Lula Creek. .

Middle Crcok

Rive
Medicine Lodge Chagln Pond

on

Morland, Day Crenf‘(’
Olathe, Lake Nentoton
Peabody, Doyles Creek
Henry Creek

.
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DISTRIBUTION OF FISH AND FISH EGGS, 1908.

DeTaLs or DistriBuTioN—Continued.

LARGE-MOUTII BLACK BASS—Continued.

Finger- Finger-
lings, lings,
Disposition. Fry. | { gg, Disposition. Fry. | ﬁ;‘;'
and and
adults. adults,
Kansas—Continued. Kentucky—Continued.
Peabody, Rock Island Lake..[........ 200 Cumberland Falls, Cumber-
Sprlng Branch. ... .. 150 land River...... ... ]oeeenins 400
Pittsburg, Porter’'spond..... 50 Cynthisna, South Licking
Rosedaloe, Bellinder’s pond. 150 River...........coeeveenan. 500
Soldiers Home, Lake Sunse 100 Danville, Dicks River........ . 350
Stafford, Waterworks Lake 125 Dawson, Brewers Spring Lake|. 150
Wakarusa, Wakarusa Creck 150 Donerail, Harkness Lake..... . 300
Welda, Santa Fe Reservoir. 100 Fkron, Doe Run............. 200
Zenith, Ninnescoh Lake......|........ 200 Elizabethtown, Fontainbleau
Kentucky: Creek.......|........ 200
Adalrsville, Dyars’s pond.....[........ 100 Glenrose
Mason’s pond....}........} 100 nd...... 200
North Fork Red i Middle Creek 200
River..........}........ ! 300 Ray’s pond... 150
Red River.......J........ ; 200 Rhudes Creek |. . 200
Slmmons Mill | Valloy Creek..|. 200
{4 < Ts D F ! 100 Elkton, Kirkman’s pond.... R 200
South Fork Red Eminence, Basket's pond.... . 200
River..........|c..oo.n 200 . Distillery Pond.. . 200
Spring Creck..... . 100 Duncan’s pond... 200
Allensville, Donaldson’s pond 100 Gatns’ pond...... 200
Corby’s pond.....|. 100 Haymaker’s pond 200
Gill’'s Poud...... . 100 ; Moncallo Pond....|. 200
Robertson’spond.|. . 100, Robinson’s pond. 200
Sunnyside Pond. .|. i 100 i lorne’s pond.... 200
Anchorage, Crystal Lake. ... . 200 | Williams’ pond .. 200
Sgrtng Lake. . 200 English, Gullion’s pond...._.[. 200
Auburn, Clark’s pond. . 100 Erlanger, Beeches North ’ond. 300
Clearfork Creek. 200 Erlanger Fair Lake.|. 300
Freeman’s pond 100 ° Escondia, Green Creek...... 100
. Jasper River.. 200 i Armours, Freestone Pond. ... 125
Hall’s pond.. . 100 | Ferguson, Whippoorwill Creek 200
ITughes’s pond.. 100 Frankfort, Sullivan’s pond ... 125
Prices Creek. 100 Franklin, Bradshaw Pond... . 100
Ray's pond. 100 Calverts Pond..... 100
Scott’s pond. ... 100 Douglas PPond..... 100
Wilkerson’s pond. . 100 ¢ Drakes Creek...... 400
Austerlitz, Gaitskill’s pond.. . 200 Herrington’s pond. 75
Bagdad, Bailey’s pond.... R 200 Nunsah Pond...... 100
Nancy’s pool....... 125 Red River. 200
Bardstown, City Reservoir.. 250 Sharps Pon 200
Beattyville, Kentucky River 330 Spring Creek....... . 200
Berea, Lake Lloyd.......... 200 Sulphur Fork Creek |. 600
Bloomfield, Miller’s lake..... 280 Turner’s pond.....|. 200
Bowling Green, Barren River 600 Wright’s pond .... 75
Cook’s lake.. 75 Fredonia, Elm l’ong. P 150
Cook’s pond..|. 75 Koon’s pond. 200
Drakes Creek.!. 500 4 Lake Darby. .. 150
Gasper Riverd. ... ... 200 | Meadow Lake. 150
Mitchell's . Bhelby Pond.. 150
lake........[........ 75 | Willow Lake.. 150
Plano River..|........ 200 | Willow Pond.. 150
Sturgeon’s \ Young’s lake...... 200
ond....... 75 i Georgetown, Bradley’s pond. 200
Woods Pond 75 Bureh Pond.... 200
Bracht, Hopkins’ pond...... 100 Elkhorn Creek. 350
Buckners, Ifarrods Creek. ... 400 Grover’s pond.. 200
Burgin, Big Pond........... 200 Rucker’s pond. 200
Burlington, Locust Lake. ... 200 | Glaspow, Skegg’s creek 250
Cadiz, Binking Fork Creek. ... 160 (lendale, Morin River. . 250
Campbellsburg, La Master's : : Gracey, Big Pond........... 50
1 S i 200 Robertson’s pond. .. 200
! 350 Greonbrier, Lake Greenbricr. 200
Catlettsburg, Big Sandy Rive 350 Guthrie, Allensworth’s pond. 100
Cave City, Hugglns’ pond. 150 Deep Pond......... 100
Reynolds’ pon . 150 Dufly’s pond.. 100
Covington, Latonia Lake ' 400 : Elk Fork Creek. 200
Riches Pond..... e 400 Kays Pond... 100
Sandford Pond .. 200 Lowdermilk Pond 100
Crayneville, Cardin’s pond .. cedd 150 Newton’s pond..... 100
Crittenden, Allphin’s pond.. ... | 100 Northington’s pond.{........ 100
Hudson’s pond. . ool 100 Old Hadensville
Moore’s pond.. .. ... 100 Pond.............. 200
Wilson’s pond... . 100 Pinchen Pond.. 100
Cropper, Flood’s pond........l........ . 200 Taliaferro Pond 100



DISTRIBUTION OF FISH AND FISH EGGS, 1908,

DEeTarLs or DistriBurioN—Continued.

LARGE-MOUTH BLACK BAS8—Continued.

Disposition.

Kentucky—Contlnuod
Guthrle, ’l‘o lor’s pond.......0.....
‘Wilson'’s pond......

Harlan, Martins Creek........1.....
Henderson, Strong  Water

Hodgenville, Atherton’spond |.....

Gunn’s pond....

ork No-

lan Creek.....|.....

Slaughter’s pond|.....

South Fork No-

lan Creek.....|.....

Sowars' pond. ..
Turper Pond..
Hopkinsville, Gu.mer slake..
ttle River..

’l w yman’ s

: pond.........|. ...
Horse Cave, Bryan Pond.....[.....
Duck Lake......j.....

‘p ...............

)iaylnnd Pond..
Steen’s pond.... .....
Straver’s pond..
Howell, Cedar Pond..........[.....
Jett, Georgo Pond............[.....
Henton’spond .........[-....
Johnson Junction, Allen’s
pond. ;o
Fant'’s
pond....
Park Lake |.....
Julian, Lake Howell..........].....
Ilngton s lake....
Kennedy, Barker spond.....{.....
Steephill Yond....|.....
Lakelands, Lakelunds Lake..| .0
Lawrenceburg, Ledm' Brook

Lake St John.|.....
Lobanon, Croyds Creek.......I.....
Hardins Creek . [
Indian Lick Creek.. .. ..
North Fork Creek ..i.....
Pittman Creek.... .
Southfork Creek.
Wood 11ill Pond....
Leltchfield, James Pond.....
Lexington, Arlington Lake..
Livingston, Laurel Creek...../.....
London, Rockeastle River... I .....
Southfork Creek ....L. ...
Louisville, Silver Lake.......|
Ludiow, Ludlow Lngoon. .
Maceo, ’I‘uf lor’s po
Madisonville, Sprin Lnke. e
Marifon, Electric Lake-... .
Metz, White Villa Lake.
Middlesboro, Fern Lnke.
Midwar Slack’s
Millershurg, Hi ton Creeok. .
Mount Storling, Fill Pond...
Kaloramsa

Lake ......[c......

Stoner and
Atkinson

Pon
Natural Bridge, Grnln!ng

Black Creek...............l...c....

Fry.
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Finger-
lings,
ear-
ings, Disposition.
and
adults.
Kentucky—Continued.
100 Nazateth, Trinity Lake......
100 Nebo, Coal Company’s pond..
300 Newstead, Riley’s pond....
Nolin, Nolin River.....
150 Olmsted IIufl’s pond....
150 Orchard Pond......|....
150 Spreadeagle Pond..
filow Pond.......
150 Otter Pond, Thompson'’s
150 pond ...... R
Paris, Adair’s pond..
150 Alf Clay Pond...
150 Bedford Pond.
15 Blacks Pond.....
50 Bluegrass Pond..
100 Bradley’s pond..
Brannon’s pond.
50 Brush Pond.....
125 Burke's pond..
150 Burr Pond.....
150 Camphell’s pond
Clay’s pond. .
200 Collins Pond ......
Coo r Duavis Pond....
150 Elgin’s pond .......
Ferguson’s pond.
300 Forest Lake...
200 Gofl’s pond .....
150 Goodman’s pond
125 Hall’s pond......
150 Hedges’ pond..
200 Herrlng's pond..
200 Hilltop pond....
Iolliday Pond
200 ITouston Creek
Ilug{xlns P ond.
200 Leer’s pond.
300 Lo;,nn S pond. -
100 Erm S oud. .
200 ure Pond...
100 Monwrey I'ond..
100 Moran Yond...
300 Myall’s pond...
Offutt’s pond.
200 Penn’s pond. ..
200 | Renick Pond..
200 : Sandusk:
200 | Shanty Woods Pond.
200 | Smith’s pond.....
|
200 |
200
200
150
3¢0
250
0650 cek .
650 Pembroke. chkln:on s pon 100
800 Fulcbher’s pond. 100
400 Pikeville, Big Sandy River.. A 750
100 Pleasureviile, club pond.....{....... 200
150 Prestonsburg, Big Sandy
200 River ........ . i iiiiiiaenen 400
800 Princeton, Garrett’spond.....|....... 150
500 Redoak, Little W hippoorwill
200 L AT 200
350 Richwood, Robinson’s pond . 250
200 Rockyhill, Slew Pond........[. 150
Russéliville, Dickinson’s pond|. 75
200 Ha r{){erspoud...... 75
Quarry
La}\e . 75
200 Sugg Pond. 75
Sudioville, Big Engle Creek. 300
300 ! St. Mu.rys, Beaven’spond....l. 150




T4 DISTRIBUTION OF FISH AND FISH EGGS, 1908,

DzrralLs or DisTriBUTION—Continued.

LARGE-MOUTH BLACK BASS—Continued.

! Finger- ! 1 Finger-
lings, l lings,
Disposition. Fry. 132'5' Disposition. Fry. ig‘;‘s'
and and’
i adults. adults.
<] SRR ON J—
Kentucky—Continued. i Louisiana—Continued.
St. Marys, Smock’s pond..... | J 150 Stonewail, Nelson's pond.....|........ 100
Sanders, Carlisle’s pond.... 200 Wisner, Hess Pond...........0........ 275
Shawhan, Patton’spond... 200 Hicks Pond.........{........ 226
Shelbyville, Boyd’spond....... 200 Kennedy’spond.....[........ 276
Harbison’s pond.|........ 100 Parker'spond.......|....-... 275
Stmpsonville, Woodlawn | Maine:
PONd cceeenceeiacmraneaanc]oaeanenn ! 200 Belgrade Lakes, Great Lake..|........ 084
Slauihmrs, Slaughterville Maryland:
LOKO. . oeiaceeia e eaecaa 200 Allegheny County, Town
Smithfield, King’s pond......J. ... 200 Creek ... oevenenrncecemaaaefenanan 400
8miths Grove, Barron River..|........ 300 Forest Glen, Macs Jolly Lake.|........ 100
English Ponds.|........ 250 Mount Calvert, Patuxent
South Union, McCuchen’s RIVEE cmeeevnneranccnonenannfoviennns 100
03T D ] 200 Oskland, Youghiogheny
Sparts, Sanford’s pond.......|[........ 400 RIVEI. v ccvecoaamanmronena]eaannnnn 500
S]garll]ngﬂeld Cartwright'screek{........ 250 || Michigan:
Stanford, Buffalo Loke. ..on.feeeennn 250 Allegan, Dumont Lake....... .. 250
Dicks River........[........ 250 Alpena, Brush Lake. . 300
Hanging Fork Creeki........ 250 Long Lake .. 300
Noblick Creek......|J......-- 250 Au Sable, Van Ettan Lake...[.. 200
Stithton, Bogard’s pond......|........ 100 Austin, West Lake........... 300
Trenton, Camp’s pond.......{.c...v-. 100 Buchannan, Clear Lake. ..... 300
Carry’spond.......’-.c.cunn 100 Cassopolis, Diamond Lake. . .|. 300
Mimm’s pond.......|..c.e.ee 100 Cheboygan, Cheboigan River 200
Red Pond..........]-ceceeen 100 Long Lake....... 200
Rock Quarry Pond. .{........ 100 Comins, Bass Lake........... 200
West For. Red Crystal Falls, Lake Mary..... 600
River............|oevaenes 200 East Tawas, Indian Lake.. .. 280
Vanceburg, Kinnickonlick Edwardsburg, Eagle Lake.... 300
RIVOr. .ccevviaeiaaenieenna. 700 Greenvllle, Turk Lake........ 200
Vine Grove, Otter Creek. ... 150 Hart, Mud Lake. ...cocoenees 200
Williamstown, Lake Obispo. 100 Ironwood, Eaton’s lake....... 250
Wilson, Wiison’s pond....... 150 Lake Pomeroy. ... 200
Winchester, Evans’ pond. ... 200 Sunday Lake...... 200
Wheeler Lake... 250 Tamarack Lake. .. 600
Woodburn, Drakes Creek. . . 290 Taylor Lake....... 200
Sloss’ pond....... 100 Kalamazoo, Lake View....... 300
Louisiana: White’s lake..... 300
Athens, Dutton Pond........[........ 100 Lawrence, Christles Lake..... 300
Bayou Paul, BayouPaul Fiske Lake........ 300
Pond....coeiireiacnieaant 125 || - Halls Lake .. ..... 300
Bonita, Brake Pond... 325 Lake Cora......... 300
Camptf, Gasconne Pond. 100 Monroe Lake...... 300
Casper, Lock’s pond..... 100 Pitchers Lake..... 300
MecInnis’ pond. 100 Prospect Lake. ... 300
Chopin, Tousselle Lake NE . 100 Shaflers Lake. .... 300
Franklin, Head Lako......... 200 Lawton, Cedar Lake. . ....... 300
Lake Providence, Lake Provi- Lincoln, Clear Lake. ......... 300
BONCO ovvevcvraesananannns 350 Lupton, North Lake......... 180
Laurel Hill, Bayland Pond.. 200 RiffeLake ..........0.......0 180
Leesville, Castor Creek...... 300 Manistee, Borensteln’s lake...|........ 150
Mansﬂeld, Prude’s pond. . 100 Muskegon, Bear Lake. .......1........ 250
Myrtis, Margetich's pond 50 Little Black Lake |........ 250
Napoleonviile, Godchaux Muskegon Lake...|........ 250
V17 ¢ (RS 200 Wolf Lake........[........ 250
Natchitoches, Breazeal’spond |. 100 New Richmond, Kalamazoo
ChaPlin’s ake.|. 100 RiVer....ococeoverennnenans]oaneaans 400
Kile's lake.. ... 100 Onaws, Black [ake..........0...coeen 200
0Old River Bed.|. 100 Orlent, Lassen’s lake.........0J........ 150
SPrin Lake...I. 300 P’ennfield, Deep Lake........[........ 250
New Iberia, Willow Lake.. . .|. 125 Goose Lake....... ........ 200
New Orleans, City Park Lake 250 Pine Lake......... ... 250
Orangeville, Conerly Mill Rose City, Peterhouse Lake . 200
Pond.........leeeeennn 187 Twin Lakes..... . 280
FEast  Anacoco Spring Lake, Spring Lake. .. 300
Creek..........|ceeennnn 188 raverse City, Boar dman
Pineville, Clear Pond........ 100 LAKO- eeercrecvaemsonnnanane]|ooaannnn 250
Powhatan, Fish Hole Lake. . 100 || Minnesota:
Provencal, Kissstchie Creek. 150 Alexandria, Carlos Lake.. 150
Robeline, Cassady’s pond. . . 100 Lake Agnes.. .. 126
Hendrick’s pond 100 Lake Derling. ... [........ 250
Gordon Pond. .. 100 Lake Henry......l........ 125
Manhelm Pond. 100 Lake L’Homm

Selma, Selma Pond................ ‘ 100 Dleu...........0........ 125



DISTRIBUTION OF FISH AND FISH EGGS, 1908. 75

Deramws oF DistrisurioN—Continued.

LARGE-MOUTH BLACK BAS8S—Continued.

Finger- Finger-
lings, lings,
iti car- : o ear-
Disposition. Fry. ﬁngs, Disposition. Fry. ﬁ'ngé’
adults . adults.
Minnesota——Continued. Mississippl~Continued,
Alexandria, Lake Vietoria. . 160 Ueidelberg, Hudd leston 8
Barrett, Bartett Lake........ 260 pond...........foceelaes 100
Brownsville, Mississippl River 1,850 McDonald’spond ). ....... 100
Duluth, Sunset Lake......... 300 Walker's pond...l........ 100
Elbow Lake, Pomme do Terre Hermanville, Talbot Pond....[........ 250
LAKO coeceiivanreacnaaceaacidinnanan. 260 Holly Springs, Boone s pond.|........ 126
Emmons, Stateline Lake.....|. 0 10" 400 Wall’s pond.. .|........ 100
Grey LEa| 510, Big Birch Lake. .}........ 250 Howard, Wallace’s pond......[........ 125
Leroy, Wildwood Mill Pond..|....ll00 400 Jmokson Belle 1over Pond. 150
Madealia, Fedge Lake........f........ 300 Floral Park Lake.. 126
Mazeppa Maze{pn Lake......|........ 300 Patton’s pond... 125
. Osakis Lake..........|....... 250 Power’s pond. . 150
l’lne City Cross Lake.........]........ 300 Knoxville, Thomnas’s pond. . .|........ 100
Rochester, Cascade Creek.....|........ 300 Koselusko, Cottrell Lake.....[........ 200
Lake Shady.......|........ 300 Laurel, Ldy Pond eeeenoianaidiaan..s 100
South Branch Lexlngtou, Rhyne’spond....|........ 128
Zumbro River..{........ 300 Liberty, Audorsons nd....f........ 100
Royalmn, Rice Lake.........[........ 300 Lon Wolf River......[........ 300
St. Paul, Minnesota Fish sville, (fnglo spond......|........ 126
Commission «..........-..-- 3,300 Gully'spond......l........ 126
Smiley, Midway Creek... 150 Watson’s pond....|........ 126
Pelican Lake......... 600 Maben, Thomas’s pond.......[........ 250
Walker, Long Lake........... 150 Macon, Bush's pond..........|........ 160
Mississippi Chowchow Pond......|........ 150
Aberdecn, Horse Shoe Lake. .)........ 150 Elland Pond..........}..ccuenns 300
uofoloma Lake...|........ 150 Frith Lake...........J........ 150
Baldwyn, Gholston’s lake....{........ 376 lowards Lake...o....}..c.u... - 300
Bentonin, Woodbine Pond...|........ 126 Hunter’'s pond........|........ 1560
Bodga, Adams’ pond.........[........ 150 McIntosh Pond.......J........ 150
Bodgu ond.... ... feeiiannn 150 Swann'spond........|....c.e. 150
Cochmno and liarring- Megnolla, Hurricane Creek...{........ 200
ton’s pond.......... 160 Mantee, May’s pon nd..... [ 126
Bolton, Lake Chateau........ 200 Mayhew, Garth’spond.......]........ 150
Lily Pond........... 200 Rand’s pond........|l........ 150
Moonshine Lake..... 200 McCrary Spring
Bovina, Davis Creek.......... . 200 Branch........... 150
Brandon, Busick’s Pond.. RN P 100 Meridian, C! nter’s pond... 100
Centerville, McKee’s pond.... 100 Miil Brook 6. .. 100
Clarksdale, Sunﬂower River..|........ 260 Trout Lake........ 125
Corinth, Billswell Lake.......J........ 126 Waterworks Pond..|........ 2,000
eador Lake........ . 126 Michigan Clty, Chealrs Pond..l........ 125
Cotton Plant, Darkloy 's pond .. 125 Miller, Miller's pond..........J........ 276
meford Flournoy s and' R 150 Mineral Wells, Do Sow Wells .
alta Pond....... 125 Lako.....oivirierecicnniian]ivinneen 125
Darllng Iiear Lake.......... 200 Natchez, Greenﬂeld Pond....{........ 100
wards, Ballard’s pond. ... 100 Toothpick Pond. ..o 1ll0 150
Brichetto Spring.. 100 Newton, Kennody'spond. ...l........ 100
Kidd Lake......... 125 Rlchardson mill
Mount Moriah ’ond 00f  pond.............. 12
Enterprise, Ifelms’ pond. .... 150 Okolona, V alton s 375
Flora, Bradley’s pond....... 150 Olive Branch, Brl
Glendora, Graham’s pond. .. 125 pond. 125
Gloucester, Berryhill’s pond. 200 Ox!ord, Wilson Lake . 125
Clear Creek...... 225 Pachuts, Aldredge’s mill
Jackson s pond.. 1256 ond..... . 100
- ¢ Branch. ... 126 Phalif Luke . 125
Rob nson’s pond. 100 Pocahontas, Pocahonta
Greenville, Valley Pond..... 425 Pond................. 160
Grenada, benmm Lake..... 200 Prentiss, Goodwin’s lake. 100
ng Lake....... 200 Purvls, Beaverdam Creek 150
ort, I&gg 'S bayou...... 200 Blig Block Creek 250
%)urg, Cloy s lake........ . 100 Mossie Pond..... 125
urthouse Brunchy. 150 Raymond, Dillon's pond . 126
Lehmann's pond..|. 100 ﬁs);leston s nd 100
Montgomery Lake.|. 100 bs’ pon . 100
Hardy Station, Martin’s pond }. . 226 North's nd. NN 125
Hazlehurst, Crystal Lako..... 160 Rldf;eland mdgelund Lake 100
Crystal Pond..... . . 126 Ripley, Mauney’s poud 200
Dampeer’s pond.|. . 150 Russum, Callender’s 126
Hazlehurst Lake.|. Scooba, Wehb's pond.. 50
Lake Borard..... . .. 126 Seminary, Ilugh Branc 250
Lake Cathorine.. 450 Sessams, Askew’s ponds 200
Sapphire Lake. . 200 Fox Lake.. 100
Heidelberg, Dantzler's pond..|. .. 100 Henry s pon . . 100
Dowling’'spond..l........ 100 Lance's pond.......l....... 100



76
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Detains ofF DistrinuTioN—Continued.

LARGE-MOUTIH BLACK BASS—Continued.

Finger- Finger-
lings, lings,
Disposition. ¥ry. i:f:zrs, Disposition. Fry. ig‘;’s’
and and
adults adults.
Mississippi—Continued. Montana—Continued.
Sessams, Shadygrove Lake. .. 100 Mid Canon, Missouri River....l........ p
Shuqualak, Anderson’s Riverdale, Missourt River....|-....... 100
ponds..........|. 300 Ulm, Missourl River..........|.ccconn. 200
Combs’s ponds...|. 300 || Nebraska:
Kirk's ponds..... . 150 Albion, Beaver River........ [..c...et 300
Park Lake._.....[.. 150 Bristow, Cedargrove Ranch
Pinegrove Pond..|.. 150 Pond......cooioieimiiiiaia]eanaanns 300
Welsh's pond.... 150 Lodgepole, Oberfelder'slake. .}........ 250
Wigwam Pond...|.. 150 Mill s;un, Placek’s pond._......|.....cnt 150
Woodlawn Pond.|. 150 Omahg, Springvalley Lake...l........ 125
Starkville, McPherson Lake. .|. 200 Orleans, Republican River.. 600
Mill Pond......... 100 T'obias, Branch Pond......... 150
Weltborn’s pond. 100 || New Jersey:
William’s pond.. 150 Bridgeton, Sheppards Mill
Tchula, Alligator Lake. ... 150 51T DU 200
Belmount Lake. 100 Collingswood, Collingswood
Tupelo, Park Lake...........0.. 200 LAKE . coneaam e 200
Wallerville, Stevenson’s pond. 100 || New Mexico:
Waynesboro, Chapman's Artesia, Clark’slake.......... 125
pond...ceeenifinnnnnnn 150 Clayton, llilger's lake. .. . 150
Lang Creek.....{........ 150 TFolsom, Honey’s pond. . 100
McAlister’s French, Chicosa Lake..... .. 75
o (R 100 Lakewood, I1olt’s reservoir. .. 125
Mapleville Nara Visa, branch Agrece-
ond......... 150 bolo Creek. ... c...cvvvvennifoeeonens 200
Pattons Creek. . 150 Raton, Simpson’s lake....... . 150
Wilson’s pond.. 150 Roswell, artesian reservoir .. . 125
West Point, iarm pond....... 150 artesian ponds ..... . 225
‘Whittaker, Freshwater Berrendo Creek. . . 176
Pond.................. . 100 Bottoinless Lake.... . 200
Winona, Howard’s pond. . 125 Country Club Lake . . 675
Woodville, McGehee’s pond. 100 Deep Lake.......... . 150
Yazoo City, Wolf Lake.......|. 300 Ilondo Reservoir . 200
Missouri: Tlurd’s pond.. 125
Aurora, James Fork White Lake Gillett... . 125
River.oo. ....ociveoiiionnn 500 Mullis’ reservoir. . 125
Blackburn, Reilroad Lake.... 300 Munro’spond... . 125
Dranson, White River........ 1,000 Patterson’s pond.. . 125
Brunswick, Cut-off Lake..... G00 Smith’s reservoir.... . 125
Butler, Christy’s lake........{........ 150 South Spring River . 175
Cabool, Onyx Cave Lake.....[........ 800 Tannehill’s pond.... . 125
Chillicothe, Stone’s lako. .....[........ 125 wWigwam l.ake.. 500
Crane, Rallroad Pond........0........ 3,500 William’s pond 125
Doniphan, Owenmont Pond..|........ 500 Wiseley’s pond.... 125
Iarrisonville, Lake Luna.....]........ 250 San Antonio, Spring Pond.... 200
Humansville, Merchants Santa Rosa, Black Lake...... 200
Haunt Pond................0........ 150 - Three Lakes. 200
Kansas City, Kenefick’slake..|........ 200 ; Twin Lakes.. 200
Keytesville, Crapper and Springer, Colmar Lake... 350
unningham Lakes.........[........ 400 Jaritas Lake. ... f.oenen 350
Lees Sumit, Beyer'slake....l........ 100 :| New York:
Merwin, Limestone Pond.....l........ 200 Chenango Yorks, Chenango
Mexico, Chicago and Alton RAVOTeeenveeereecaanineonns 80
Railroad Pond....|........ 500 Craryville, Copuke Lake...... 150
Waterworks Pond...[........ 500 Now Paltz, Brunekill Brook.. 276
Nevada, IIill s pond..... 250 Hurnpo Brook...|.. 125
Tucker Lak . 250 Mill Brook.......|. 125
Orrick, Fishing River. ... o 400 Plattekill Brook . 125
Willow Springs, Far Ind ; Shawangankkill
Creek...... | S 800 Brook....co.. cfeeeceees 150
Middle In- Spookkill Creek..|........ 126
dianCreek.l........ 800 altkill River .. .[........ 125
FeSeTVOIr <o loeannes 2,000 Norwich, Chenango River....|-...-... 80
Montana: Riverside, Schroon Luke.....[......-. 500
Belton, ITalfmoon Lake....._.l........ 200 |- Utica, Spring Pond...........foooeeeee ! 500
Cascade, Missourl River......j........ 100 || North Carolina:
Chouteau County, Marias Aberdeen. Aberdeen Creek
) TSR T N 100 MilPond...ooooiriiiiia i decnenaas 150
Flood, Mlssourl River........ | ........ 100 Asheboro, Deep River Pond..|........ 133
Great Falls, Missouri River...|........ 100 Moulders Branch
Hardy, Missouri River l 200 Tond........... 100
1elena, IIauser Lake..... 200 Benson, Minga Branoch Pond.|. 150
J.ake Sewell.......... | IO 100 Brown Summit, Hardie’s pond|- 150
Kalispell, Bass Lake...... 200 Cliffs, Catawba River......... 35
Toys LaKe. .o.veenulonnnenns 200 Corapeake, Alphins Pond. 100
ITorntvedt Lake....l...0.... 200 Durharm, Eno River.......... 150




DISTRIBUTION OF FISH AND FISH EGGS, 1908.

DEerams or DistribuTioN—Continued.

LARGE-MOUTIH BLACK BASS—Continued.

(s

North Carolina—Continued.

North Dakota:

Disposition. Fry.

Likin, Bryant Branch
Fayetieville, Beaver Lake. ...
Blounts Creek
Mill Pond.....
New fond......
1lavelock, Great Lake .
Uildebran, Henry River Pond;
Hillsboro, Kate Creek
Kenly, Keen's pond...
Lake ‘Vaccamaw,Wacc
Lilington, Springwater Pond.
Spring Pond
Manchester, Croatan Lake.
Maunson, Nut Bush Pond..... .
Mebane, Haw Creek
Morrisville, Brier Creek.......
Sycamore Creek..
Mortlmer, Mill Pond..........
North Wilkesboro, Combs’
pond ...
Freestone
Pond....
©Oxford, Ilomer’'s pond........|..
Spring Branch ond.
P’arkershurg, South River..
Reedsville, Pannill’s pond
Penn’s pond
Salisbury, Dutch Second
Creek Mill Pond
Earphardt’s pond.! .
mill pond.........
Siloam, Greasy Creek Iond.
Spray, ’ark Lake
Tacket Branch Pond.
Spring lope, Colllns’ pond.
Statesville, Catawba River
Sunbury, Alphins Pond.
Waynesboro, Club’'s lake. ...
Little W estfork

Wilson, Gow Branch

Beach, Little Beaver Pond. ..

Berthold, Lake View....

Binford, Willow Lake

Bottlneau, Lake Metigoshe. ..

Larson Lake..

Long Lake.

Loon Lake. ..

Pelican Lake...

Cando, Big Coulee River..

Crocus, Snyder Lake. .

Denhoff, Jones lLake

Devils Lake, Cavanaugh Lake

Devils Lake

Freshwater Lake

Dunseith, Rose Lake

Formau, Circle Lake

Moss Lake.

Olson Lake. .

Kenmare, Thompson’s

Upper Des Lacs....

Lakota, Swan Lake

Yasbon, Anderson’s pond.... |..

New bSalemn, SpringbrookPond|........
Pleasant Lake, Broken Bone

Lake........

Elm Lske....

Rock Lake, Rock Lake

Rolla, Belcourt Lake. ..

Rutland, Sprague Lake

Finger- (
lings.
yCAr-
ings,
and

adults.

North Dakota—Continued.

Ohi

Oklahoma:

Disposition. Fry.

Saint John, Coulee Creek.....
Dion Lake

Gordon Lake

Grimes Lake

Sims, Sitns Creck
‘I'urtle Lake, Loug Lake
Velva, lotters Lake
Spring Creek

White Earth, Powers Lake...

o: -
Ainelis, Sigel’s pond
Aurora  Station, Ifarmons

Bedford, Bedford IPond

Schinelder’s pond....

Belle Valley, Laura M‘ne Res-

ervolr. ... e
Brookiyn, ¢ hester’s })ond..
Canficld, Mahoning Lako

Cclina, Mercer County Heser-

VOIT. Lo
Cineinnati, Ayer’s pond
Cleveland, Kuenzer Pond. ..
Cleves, Minges’ pond
Columbus, Mm,l‘lmws Lake. ..

a
Dayton, Soldier’s Homo Lake.|....
Euelid, Cherry Lako
Gambier, Kokosing Creek....|....
Georgetown, Sylvan Lake....'. ...
Girard, Sylvan Pond
Harrison, Whitewater River..l....
Hudson, Mud Brook Pond...|....
Lisvon, Furnaco Run.........|...
Mineral Ridge, Cotl
Pond........o..ooll
Mishler Station, Fritch’s lako.
Mowrystown, Whiteoak Val-
ley Pond
Oukley, Monarch Park Lake..
Port.skmouth, Mill Brook Park
BKO. . coieiiiiiaaniaann.
Port Union, Ellis Lake
anonl?a, North Mahoning
e

e
Sciotoville, Little Scloto Riverj..
Springfleld, Ci{ff Lakeo ..
Tiffin, Sandusky River....... ‘ .

Unlon, Stillwater River... .. |..
Wapakoneta, Lake Mercer....! ... ...
Grand

West TFarmington,
Youngﬁwwn, IXllmin Pond...

Altus, Bitter Creek...........
Stinking Creck. RR
Turkey Creek...

Apache, Cache River. .

Misslon Creck .
Spring Creek Pond.
Ardmore, Caddo Creek. ...
Chickasaw Lak
City Lake.......
Frensley’s pond.
Gulllot’s pond...
Hickory Creck
Kahn's lake........
Lancaster Lako.
McLish’s lake. ....
Plainviow Leke....
Poland Lake..
Rock Creck
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DeraiLs oF DisrriBuTioN—Continued.

LARGE-MOUTH BLACK BASS—Continued.

Oklahoma—Continued.

Disposition.

Springdale Pond..
Cordell, Caraway’s lake.
Marshall’s lake...
Doxey, Caruth Pond.....
Durant, Eagle Lake......
Eldoméo, Lawson’s lake.
Eigin, Elmgrove Pond.
pring Pond.....
Elk City, Spring Pond..
El Reno, Peach’s lake.._......
Rod and Gun Club
KO, .. .eeiannnn

Enid, Clear Creck Branch..
S8humard’s pond...
Turkey Creek......
Frederick, Hetzel’s 1akeo. .
Garber, Crystal Pond.....
gou&bo,scmx;t’s lake... )
rady, Bappington’s pond..
Guthylo, 11 Hlorest Lako.... ...
Persimmon Creok

Unruh’s lake..

Hinton, Calumet Lake......
Hiteheock, Sunnystde Pond..
ITugo, Frisco Raflroad Pond..
Lockridge, Deer Creek Pond..
Lucien, Greenvalley Lake....
Madlll, Gilbert’s lake.......
Mangun, Fish Creek
Lake Creek.....
Marletta, Askew’s pond..
Black’s pond.. .
Brookshler Croek. ..

Pecan Lake.........

Rod and Gun Club

Thomas Croek . .

Twin Lakes........

Marlow, Fincher’s lake.......

QGoff Lake...........

Legg's branch.......

Martin’s dam........
Pettigrew Lake......

Rock Falls Creek. ...

Spring Branch.......

Sunny View Lako...

Waterworks Dam....

Maud, Ogee’s pond

Maysville, Muncrie!’s pond. ..

Meeker, d Lake..........

Milburn, Horne’s po!
Morrison, Pleasant View Pond
Mountain View, Foutch's lake

Noble, Clearbrook Pond......
OklahomaCity,Lakeview

Club Lake .|.

South Branchi.

Wells’ lake. . .j.

Pagls Valley, Chickasaw

Lake.....
QGarvin’s lak
Hewitt's lake...)........

Finger-
lings,

|
Finger-
lings,
. 8ar-
Disposition. ] ¥ry. ings,
and
t adults
|
Oklahoma~-Continued. !
Pauls Valley, Kemberlin |
Lake........ eeieeees 100
Smith’s laka._.!, [ 100
Pawnces, Wheeler'slake....... ....... 200
Perry, Bear Pond............ . . 100
Crystal Pond.......... . 100
Lobsitz’s pond........ . 100
Pomeroy's pond.. ... R 100
Pouder's pond....... . 100
Selds’s pond......... . 100
Spirlt Lake.......... . 100
alker’s pond......... K 100
Pond Creek, Coldwater Creek. . 200
Dryfork Pond... . 125
Falrview Lake . 150
Gentry’s pond. . 125
Pond Crecek.... . 200
Prague, Hartwell’s pond...... . 250
Purcell, Polers’s pond........ . 150
Smith’s pond........ . 150
Ringwood, Marsh’s pond..... . 150
S8hawnee, Crescent Lake. ..... . 150
Wabble’s pond.....\.. . 100
Spencer, Crutcho Creek....... ¢ . 450
Thomas, Flexsenhar Lake.... ....... . 200
Tishominge, Pennington i
reek .ol . 200
Tonkawa, South Fork Arkan-
sasRiver... ............... . 200
Verden, l.ake Franklin ... 150
Weatherford, Rainey’s lak 150
Penpsylvania:
Brillharts Station—-
South Branch Codorus |
- 125
125
175
Quaker Lake .......... 21
York, Big Conewago Lake.. .. 150
East Branchh Codorus |
Jreek. ..o : 75
Little Conewago Creek . 100
South Carolina:
Cashs Depot, 11atcher Lake..i... .l 1,600
Charleston, hnmpton Park |
Lake ........ioiiiiaia.s ! 1,500
Columbia, Horse Shoe Lake 1,800
Johnston, Yonce's pond 1,000
Kershaw, Cook’s pond.... 1,500
Marion, Reedy Creck Pond . 500
Mullins, Little Peedce River . 1,000
Lumber River..... 1,000
Otranto, Goose Creek Lake... 1,500
Piedmont, Ilurricane Creek
Pond....... 1,500
Saluda River..... 3,500
Rock I1ill, Catawba Power
Company Pond............ 1,600
Sanford, Suggs Mill Pond. 750
Styx, Shumpert’s mill pon 1,000
Sumter, Mill Pond.......... 125
South Dakota:
Aberdeen, Foot Creek........ 150
Ohlofl’s pond...... 150
Alpena, Daleske’s pond....... 250
Altamonte, Lonetree Lake.... 200
Big Stons, Big Stono Lake.... 200
Bruce, Lake Tetonkshs...... 250
Oakwood lake........ 250
Cavour, 8Small Lake.......... 125
Claremont, Hereford Pond.... 175
Johnson’s pond...\.... 100
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Disposition.

South Dakota—Continued.

Corsica, Bass Dam Pond......
Choteau Creek......

Custor, Sylvan Lake...
Desmet, Lake Henry

Spirit Lake...
Doland, Willow Slough

Draper, Argo’s pond.........
Estelline, Lake Poinsett.. ...
Eureks, Mettler’s pond......
Morlock Lake.......
Falrfax, Woerpel’s pond.....
Faulkton, Arteslan Pond....
Flandreau, Sioux River.....
Forestburg, Artesian Lake...
James River....
Ohlson’slake....

Gary, Cobb Creek...........
o Sehrelber's pond.
Gettysbur, reiber’s pond.|.
Y1, Chapelle Croek. ...\
I1artford, Wall Lake.........

Harrold,

Ilighmore, Artesian Lake
Sardls’s pond..
Wwillow Pond...

1ot Springs, Cole Brook.....

Minnekata Pon

Howard, Abrahamson’s pond. .
Hurloy, Swan Lake.......... .

11uron, Ianson’s pond ......
Irone, Aggergaard’s pond..
Letcher, Letcher Lako.....
Listerville, Bruce’s pond..

Loyalton, Lakebed Pond..... l.
Madison, Lake Horman...... R

Lake Madison..... !
Mansfleld, Harrington's lako.

Mitchell, Firesteel Croek.....

James River.......

Orlent, Artesian Pond.......

Strelf’s lake..........
Parker, Vermilion River......
Parkston, Coffeo Creek Pond

Dry Creek........

Qoldammer Pond

Plankinton, Dugan’s lake..
Hubwr’s lake..

Richardsons

pond...
Platte, Ellingsen’s pon
Plerre, Farmers Lake....
Indian Creek Dam
Marlon’s pond. .
Moulton’s pond
Nordvolt's pond.

White Clay Pond..
Presho, Christenson’s tYond
D?bing’sdpon .
FlagPond...
Fosness Dam
Jenson’s pond.
Johnson’s pond..
Matson’s reservol
Nelson’s pond...

Rocky DButte Creek

Fry.

Finger-
lings,
year-
iings,

and
adults.

Disposition. Fry.

South Dakota—Continued.
Reliance, Fletcher’s pond.....[........

Rockham, 8inclair’s lake .
R%sebud Agency, Autelope

reek.
Scotland,

Lake Ru

Selby, Selby Dam

Spencer, Wolf Creak Pond....
Tlford, Plessant Valley Creek

Pond
Toronto, Fish Lake...
Tulare, Artesian Lake....
Golden Willow Lal
’I‘{nda]], Shadeland Lake.
Vivian, Matson’s mill pon
Webster, Pickerel Lake...
‘Wentworth, Battle Creek.....|.
Waessington Springs, McGre-

gor’spond......

W&ssh;{gwn Springs, Sand

Cree
Wolsey, Barber’s lake
Oslund’s lake.
Woonsockst, Ammason Lak
Yankton, James River
Wonderland Lake.. .

nnesses:
Ashland City, M ?rrowbono

Te

Cree
Atoka, Kimbrough’s lake.
Avondale, Station Camp

8

Creek...........

Brownsville, Drain Lake.
ITorse Shoe Lal
Burns, Jones Cresk

Y111, Sulphur Fork Red

Cedar

lver...........

Chattanooga, Grant Lak
Lookout Cree
Park Lake..
8pring Cree ..
Clarksville, Highpoint Lake..|........
Cumberland City,WellsCreck. |........
Donelson, Whitworth Lake...|........
Dresden, Freeman’spood............
Gallatin, China Lake. _.......|l........

Hartaville, Harsle
Knoxvllle, Knob

Madisonville,

Nunne
C

ree!
Pegram

Texas:

Alba, Johnson's pond........
Alto, Harrlson’s pond.. ....

Johnson

Station Camp Creek.|........
i"s Eond.... PO
ork Creek.!........
Lewisburg, Fowler's pond....|........
Louisville, Taylor Creek......j........
raighead Lake.j........
McEwen, Hooper’s pond.....
Hurricane Creel .
McKenzie, Clear Creek....
Memphis, Conway’s laka.
Murireasboro, Stone River.
Nashville, Alston’s pond......|........
Ogeedaukee Pond.|........
lys Station, Pioey

I
Keeoeennnns

Power’s lake

Scotland Reservoir

» Harpeth River..
Rockwood, l.ake Roan.
Sadlers, Gulfport Cresk....... .
8t.Blalse,Statlon Camp Creek.|.

Trenton, Johnston’s pond....
Waverly, Bear Creek......... .
Trace Croek........

ssel .......

ond...... I ........
ycamore

Pond....... ........

Finger-
lings,
ear-
fngs,
and
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Fry.

Dlsposition.

Texas—Continued.

Alvarado, Cotton Oil Mills
pond N
Avinger, Lake Webb.
Bonita, Barcus Creek. ..
Britton, Chrisman’s lake.
Brran Danby’s pond. ..
ert, Beard’s lake........
Country Club Lake.
Campbell, Railroad Pond....
Clarksville, Deer Lake. ...
Cl'fton, Childress Creek.
Meridian Creek.
Coleman, tributary In
Creek Pool
Colllnsville, I'orbes’s pond
Columbus, Clapp’s lake..
Corsicana, Barth’s pond.
Caldwell’s pond R

Fish Association’s

Mc?glure ‘g pond .

Ransom’s pond..
Reﬂnlng (,ompn-
ny’s ponds.......
Cotulla, Harris Lake..
Woodwards Lake. .
Craft, Dover’s pond.......
Crockett, Lacy’s pond..
Cumby, ‘Railrond 'ond.. . . .
Dallas, Wah Hoo Club Lake
‘White Rock Club’s

lake

Deepwater,

Lake

De Kalb. Crump’s pond. .

Del Rio, Blane's lake ..

Cienegas Creek

head waters

East Spring Branch.

Electric Lake.......
Hamliiton Pond.

Henrys Mill Pond..

Pumping Statton

Lake..............

San Podro Creek. ...

Siaughter’s pond. .. i

Elkhart, Mineral Wells Lake. .

Emory, Lakewood Lake.....

Floyd, Camp's pond

Fort Worth, Crysml Lake....

Tony Lake......

Wortl? Park

Lake..........
Giddings, Albers’
Domaschke's po d.
Qersh’s pond .
Kappler's pond....|...
Kriegel's pond
Meissners Lake. . ..
8chantschick’s
pond
8pring Pond.
Symm’s pond
Toepper’s pon
Volkers’ pond. .
Wagner’s lake. . ..
Granger, Lake Fine..........
Greenville, Club Lake........
Horn Lake.
Horse Shos Pond .|
King Lake....... |
Reed’s lake, .....0.
Groesbeck, Brown's lake. . ...!.
Wilson Park Lake
Groveton, Rushing’s pond . ...

Finger- |
lings,
year-
lings, ;
and

adults. |
i

|

’ Texas—Continued. |

Disposition.

Gunters Switch, C hapman s |

GunLer Lake
Sportsmen’s
lake

Hallsburg, Hallsbutg Lakc

Harwood, Rainwater Lake.
Hlllsboro Bethel Lake......

Lakepark Lake ..
Holland, Cole's branch. ..
Honey Grove, Sanders’ L
West Lake. .
Huntsville, Lake Beulah.
S8medes Lake

Italy, Bell Branch Lake..

Jeflerson, Rowell’s lake.
Jewett, B) ms Lake
Kosse, "McClellan's pond. ..
Langtry, Pump Canyon Pong
Laredo, Espey's lake.......
Los Blancos l.ake
Leesburg, Corn’s pond. . .
Lewlsviile, Rector Lake..
Lindale, Mill Creck Lake.
Lockbart, Evans' pond. ...
Longview, Lake Lomond. .
Lovelady, Long Lake
McKenzle's lako.
Rollo’s pond. ...
Sliver Lake...
Luftin, Lake Myriad
Madisonville, Rogers Lake.
Manchaca, Onion Creek. ...
Mart, Cottonwood Pond....
McKlnney Burges’ Pond.
¥ li{hing Club

Midfield, Tres Palaclos Creek.
Millett, Held's pond
. New Braun!e]s, Comal Creek. .
Palge, Homn's lake. .. ........ I
Kieschnick’s lake. .
Zingler's lake
Palestine, J' tkhart Lake..

Halporn’s ond....co.onn.
Spring Par Lake..i........
Wallace's lako. ....|........
Waterworkslake...|........
Paris, Clear Lake.............
Gofl’s lake. ..
Lake Lucile
Pflugerville, Pfluger Lake....I........

Pilot Polnt, Lake Fcele
Pittsburg, Aldridge Pond. ...
Rock Wall, Rock Wall Club
Lake. . .ooovveiiiiiniannnnn,
Sample, Burnett’s pond
San Angelo, Lake Concho. ... j........
8an Antonlo, Salado Creck. ..
San  Antonio

8an Marcos, Liveoak Spring. .
Saron, Lake Erfe...........
Schulenberg, Wick’'s pond..
Seguin, Guadalupo River.
Sprinkle, Barn Fish Pond..
Sulphur 8prings, Beal’s pon

Bohannon's

Finger-

lings,

ear-

ings,
and

aclults.
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Yingor-| { 4 Finger~
lings, | lings,
N i car- | Qar-
Disposition. Fry. | ngs, | Disposttion. Fry. ylln o
and | an
| adults. {' adults.
I
Texas —Continucd. . | l Virginin—Continued.
Sulphur Springs, Llarrison's ; Cohoke, Cohoke Pond........
ond..... 100 Columnbla, Cowherd’s pond
Myers Lake. 50 Selmea Pond..
Tate's pond 100 Crewe, Spring Pond...
Thomas’ Danvllle, Clark’s ponds
pond..... 150 Gifbert’s pond.
Youn Riverside Lake. .
pond . 100 McGulre’s pond.
Talpa, Lake 8kiles. ... . 100 Shady Pond......._.
Laughlin Lake. . 100 Spring ond........
Temple, Lake Polk..... . 800 Springwater Pond..
Terrell, Barksdale's lake. . . 150 Fall Creek, Fall Creck Pond. .
Barton’s pond.... ' 100 Farmville, Willls River...... [..
Henderson Pond. . 100 Eagle Mountain, James River|.
Highpotint Lake. 100 East Lexington, North River.|..
Jones Lake.... 100 Eggleston, Sinking Creek.....|.
Nobla's poud.. 150 Elba Statlon, Lakeside Pond.
Pratt Pond... 100 Emporia. Fountain Creek. ...
Reynolds Lake.. 150 Gladys, Seneca Creek......
8am Dyo Lake.. 150 Glenallen, Thomas' pond.....
Slaton Lake..... 100 Graham, Bluestone River. . ..
Tom Dailey Pond.. 100 Grceu?rlngs, Millington Mill
Weatherford’s pond. 150 Pond .....co.ooiii e 126
Windom Pond.......l.. 150 Grifliths, Cowpasture River..l........ 150
“Texarkans, Tomple Lake.... I . 1,840 Harrisonburg, Shonandoah
Tyler, Greenbrier Lake.......[.. 500 BT N 100
Scott Park Lake......... 150 Newlett, Offley M:ll Pond.... 125
Vonormy, Medina River 1,000 Holland, Copeland Mill I’ond.|.. 100
Waco, I'lat Creck Pond.. 500 Hunters, Marsh Creek........ 100
Halbert's pond. 300 Laurel, {awrence's pond 150
Lake Elofse. 200 it Creck Pond.. 150
Silver Lake....... 100 Lightfoot, Freestone Pond. . 100
Willow Spring Lake. . 100 Louisa, kent Yond... ... ..]. R 125
Waller, Binford’s pond.... 200 Willlamns’ pond.......}........ 100
Ellis' Lake,..........|J........ 200 Lynehburg, Oddfellows’ 1lome
Waxahachie, Bell Branch pond... ... 50
lake.coaenen... 2,000 Manchester, Falling Creek
Katy Lake 400 Mill Pond...... PO S 100
Simms Lake....|.. 800 Martinsville, Sinith River.....|........ 500
Sweerney’s pond.|. 250 Smith River
Whitesboro, Anderson’s pond 150 Pond........ 3,000 |........
Angling Club Mayo, Blue Wing lond......0........ 200
........ .- 550 Midlothian, Spring Pond.....|........ 100.
Wills Point, Dean’s pond.. 50 Milford, Coolwater 'ond......|........ 100
‘uller’s pond. 50 Natural Bridge, Jomes River.f........ 100
Windom, Anglers Lake.. 100 Newport Nows, Lake Pearle..|........ 100
Winnsboro, Green Pond... .. 50 Norton, Lake éugenlo ........
Hurdle’s lake. .. .l.. 500 Powell River, tribu-
Keystone Lako. .. 150 1.7 .
Lake Erie........[|.. 300 Nottoway, Crystal Leke......
Railroad Pond. .., 300 Fitzgerald Mill
Rod and Gun | Pond............
Club Pond.....L........ 100 Nottoway Pond...
Snow’s pond. . 150 Occoquan, Murumsco Run...!
‘Woodbine, Cook’s pond. 100 Occoquan River ..}
Ware’s pond. .. 150 Pamplin, Horse ’en Mill Run
I’¢nola, Campbell’s pond..
Virginia: Petersburg, Pamplin Lake.
Ashland, Ashland Park Pond. 100 Port Norro[k, Colton’s pond..
Atlee, 'Tug Bank Lake 100 Pulnski, Peak Creok..........
Big Island, James River... 100 Rapldan, Bresco's lake.
Blackstone, Jones’ pond... 100 Reusens, James River.... ...
Bristow, Broad Run............... 200 Rlee Depot, Sallor Creek Pond.
Brookneal, Staunton River...! 300 Richunond, Clarendon Lake. ..
Buchannon, James River.... .| 100 Galnes Mill Pond .
Buffalo Junction, mill pond 200 Ridge Pond......
8helton’s Sevalnis Pond....
pond.....l.... 200 Woodson’s nill
Burkeville, Cary’spond .....".... 100 pond...........
Chatham, Hurt's pond.......l.... 300 Ringgold, Harrington’s pond.
Chester, Goyanc's pond.... 200 Rock Castle, TFinch’s mill
Shelld's pond. . ... 100 pond..........i..iiaeian...
Cloveland, Big Cedar Creek...!....... 300 Rocky Mount, Blackwater
Littlo Cedar Creck.'........ o0 Rivor............coooe i, 500

65702 —09-——6
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Disposition. Fry. Ings, Disposition. Fry. Ings,
and and
adults. adults.
Virginla—Continued. Wisconsin—Continued.
Ruther Glen, Pleasant Selts Iagle, Lake Lula............. 250
Pond..... ... AR IR 200 Eau Claire, Badger Lake. ....|. ! 250
Sharps, Unlon Mill Pond.....'........ 100 Fond du Lac, Lake de Neveu.|.. 400
Snowden, James River. ... P 100 Iron County, Bass Lake. .. 200
Staunton, Middle River..... ) 100 Island Laks. . 250
Sterling, Potomac River......l. 010 ! 100 Noose Lake. ... 200
Strasburg Junction, Shenan- 1 La Crosse, Mississippi River . 2,050
doah River.................f........ 300 Lampson, Silver Lake.... 150
Butherland, Dunnivant'spond| 900 ......... Melvina, Hunt Pond. . ... 100
Leonard’s pond. . 900 ..., Monomonie, Schmitz's lake. 200
Tazewell, Malden Spring. .... Merrillan, Klectric Pond.. 200
Toano, anch'supond ....... . Jalls Creek. ... 200
Temple Hall Pond.... . Trows Pond. 200
Troutdale, 3ig Fox Creek. ... Mikana, Balsam Lake.... 300
Wakefield, Wrenns Mill Pond {...".... 200 North Lake, North Lake. 200
Walker, Dukes Mill Pond....|. 100 Princeton, Cox &iver......... 300
Waikerford, James River.... . 225 Richfield, Evergreen Bprings. ! 550
Warminster, SBwan Creek.....|........ 100 Ldllycrab Lake..... 350
Williamsburg, Tutters Neck Shell Lake, Shell Lake. . . 150
Pond........|.c...... 100 Sobieskl, Bass Lake .. 200
Warburton’s Solon Slizngs, 8t. Croix Lake 150
m!li pond... 100 8parta, Lower La Crosse
Wingina, Gamkirk Pond.... 50 River..oceeeeeeaceennns 200
Zunt, Darden’s pond. ........ 100 Perch Lake...... 200
Washington: . Walworth Pond 200
Newport, Beade Lake........|........ 400 Sturgeon Bay, Sturgeon Bay.|........ 500
Schaerers Lake., ... |........ 200 Tomahuwk, Osago Lake...... 300
West Virginia: . Smith Lake. 400
Felton, Tygarts Valley River.|... .. .. 500 Trevor, Rock Lake........... 200
Keyser, Pattersons Creek.....|........ 550 Turtle Lake, Horse Shoe Lake|........ 200
Morgan County, Great Caca- Waupacsa, Chaln of Lakes....|........ 200
pon River . ............. ... ..., 750 || Wyoming:
Newlon, Fork Buckhannon Basin, Rath’spond..........0........ 150
River....c..oooicieainannn 400 Casper, reservoir. 250
Parkersburg, Logans Jond. .. 250 Cheyenne, Lake Minnehaha..|........ 250
Shattucks Pond : 250 Clearmont, Republican Res-
Romney, South Branch Yoto- ervolr ...l
mac RIVer........ooeeioeo]oen. . 910 Cody, Newton Reservoir.
Sutton, Elk River............foc..o.e 300 Hulett, Bush Reservoir......
Wisconsin: Lovell, Clear Lake.. .. .......
Athelstane, Elbow Leke.....|........ 575 Ranchester, Cooley’s pond....
Barron, Manitou Lake.......}........ 200 Sheridan, Dome Lake........
Birchwood, Birch and Big Patrick’s reservolr...
Chetac Lakes...........o... 450 Vial’spond........
Chetek, Lake Chetek. 200 Upton, Upton Reservolr.....
Colgate, Lake Five........... 200 Verona, Verona Reservoir. ...
Cumberland, Beaver Dam Wheutland, Icehouse Lake. . .{.
Lake,........|........ 150 Worland, Big Horn River....{.
Vermilion Lake.......... 150
Dunbar, Moon Lake..........I........ 725 Totale. . ....o.oioiiia.n
Eagle, Eagle Springs Lake....|........ 250

BREAM OR SUNFISH.

Fingerlings, ‘ Fingerlings,

Disposition. yearlings, Disposition. yearlings,
and adults. . and adults.
Alabama: I Alabama—Continued.
Andalusia, Knox Pond. . 725 Cuba, Branch Pond............. 100
Anniston, Cane Creek...... 200 Dothan, Little Choc

Choccolocco Cree. 400 Creek.... 200
Ohatchie Creek 400 mill pond.. 200
Attalla, Brown’s {ake. ... 125 Elamville, Renfroe’s pond 525
Blocton, Schultz Creek. . 150 Elba, Hataway’s lake. 160
Brantley, Lightwood Pond..... 200 Enterprise, mill pond. 350
Brundidge, Whittenton’s pond . 100 Spring Yond. 200
Camden, mill pond............. 125 Wilkinson Cr 525
Childersburg, Tallahatchle Creek 450 LEpes, mill pond.... 100
Columbia, Johnson’s pond. ..... 100 Eutaw, Jones ’on 100
Cordova, indianbead Reservoir . 100 || Hill’s lake... 100

a Y08t In transit, 600 fry and 9,415 fingerlings.
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i .
X | Fingerlings, Fingerlings,
Disposition. | “yearlings, Disposition. yearlings,
| and adults. and adults.
|
Alabama—Continued. Georgia—Continued.
Fayette, Bankhead’s pond...... 1,000 Shellman, Terry’spond......... 50
Five Polnts, Avery’s pond...... 176 Stone Mountain, Stone Moun-
Fort Mitchell, Ihagee Creek..... 200 tain Lake.... 400
Gadsden, Big Canoe Creek...... 200 Twedell’s
Goshen, 8ikes Pond............. 200 ond........ 50
Greensboro, Green Pond........ 100 Summerville, Pennville Mill
Guin, Hell Creek.........c.on... 600 0] 01 SN 125
Jacksons Gap, Shepard’s pond .. 125 Talbotton, Jug Factory Branch
Livingston, 8pratt’s lake........ 150 Pond....c.coiciiniiiaian. 50
Marion, Tucker's pond.......... 100 Thomson, Boyd Pond.. 50
Cherokee County, Alexander’s Tifton, T{mmons Pond. 50
PONA... . iriiiiiniiiiaaaaa. 100 Trion, Pennollie Lake..... 150
Monroe, Danlels Pond.. 200 Winder, Cotton Mills Lake...... 35
Morrls, Hughes’ pond........... 100 || Illinois:
Mountain Creek, Duck Pond.... 100 Alpha, Crescent Lake........... 100
Neenah, McCracken’s pond...... 100 Altamont, Shroeder’s lake....... 200
Newberne, Allen’s pond.... 100 Alton, Vierman’s pond.......... 250
Oneonta, Humphrey's pond 100 Belleville, 1leinemanns Lake.... 200
Ozark. 8hady Lake.. . 100 Kalser Lake.......... 400
Pell Clty, Dairy Pond...... .. 100 Brighton, Andrew’s pond. 250
Russellville, Ezzell’s luke. . ..... 150 North 8tar Lake. 250
Seals, Watermelon Creek PPond . 200 Bristol, Barnes Pond.... 100
8elma, Burns Lake.............. 150 Campbell Hill, Mohele:
Clay’s Pond... ..... 1256 pond... 200
Melvin’s pond. ......... 126 Carbondale, Dillinger Lake. . 400
Ward’s pond... 126 Carlinville, Beaverdum Lake.... 500
Talladega, Flinn’s springs....... 100 . & A.reservolr..... 250
Thorsby, Tloward’s qu 100 The Large Pond..... 250
Troy, Watkins l’ond. 126 Chrisman, Light Poud.......... 250
Tyler, Minter’s pond 100 Collinsville, Winngers Pond..... 260
’{;yson, Plantation Pond........ 100 Columbia, Columbia Lake...... 200
ork, Holman’s pond........... 100 Hills’ pond...... 200
Arizona: Donnellson, Wilson’s pond 250
Yuma, Colorado River.......... 100 Freeport, Pecatonica River..... 400
Arkansas: QGoodenow, Black Walnut Luke. 300
Gravette, Spavinan Creek Pond. 300 IIenderson, Rice Branch........ 150
Georgla: IIl%hlnnd, Oak Hill Lake. .. 250
Albany, Kinchapoonee Cresk. .. &0 Kaell, McLaughlin’s pond. 200
Muckafoonee Creek ... . 50 Lewiston, Hinds Pond.. 250
Muckalee Creek........ 50 Marfon, Miller’s lake. ... 600
Ralls Lake............. 50 Modesto, Moffett’s pond.. . 250
Atlanta, New Lake............. 40 Momwence, Kankakee River..... 200
Peachtree Park Pond .. 100 Moro, Dorsey’shfond ............ 200
River’slake............ 150 Mount Olive, Mount Olive Re-
8pring Pond. 100 SOIVOIL. e eieeriiinnianannns 500
'yrol Lake. 160 Mount Vernon, Patton’s ponds.. 400
Athens, Morton's pond....... 100 Naperville, branch of Iupage
Augusta, Thomas Creek Pond 50 I{i(:'er ......................... 400
Box Springs, Lake Samokese. 200 Oakland, Annin’s pond. 250
Mill Creek.. 200 Qdell, Morse’s pond. 500
Cedariown, Benedict Pond. 150 Palmyra, Maplgo Lake. 250
Lake Creek......... 376 Percy, Lightner’s lake 200
Lidell’s lake........ 125 Rossville, Mann Pond...... . 200
Punkin Plle Creek.. 150 S8avanna, Mlsslsslppi River...... 24,000
Dawson, Ingram Pond.......... 50 Shipman, Olmsted’s pond....... 250
Hogansville, Spring Pond....... 275 Sparta, Crothers Lake........... 200
Jefferson, Gordon’s pond........ 36 Sgéng[leld, Camp Lincoln Pond. 250
Lawrencsville, Campbell’s pond. 35 Steelville, Mount Pleasant Pond. 150
Walls Pond...... 35 Strashurg, Latche’spond....... 250
Madison, Brooks Pond..... 250 Wataga, éoorge Pond...... N 400
Brown’s pond.... . 200 | Waterloo, Bostwick’s lake 200
Poplar 11ill Pond...... 50 mili pond....... 200
Meansville, Staves Mill Pond. 300 Waverly, Ford's pond.......... 250
Moran, Spring Pond............ 125 || Indiana:
Montezuma, pond and stream... 200 Anderson, Moss Lake........... 250
homas Pond...... 650 Arlington, gravel pit........... 100
Norwood, Harts Creek.. ... . 200 Aurora, Cheek’s pond........... 100
Ogeechee River....... 325 Brazil, Seegelin’slake........... 200
- Smith’s pond......... 125 Broadripple, Gardener’s pond... 150
Willlams Creek. . . 200 |! Chandler, Rainwater Pond...... 176
Palmetto, 8pring Pond.. 100 Cloverdale, Dean’s pond........ 150
Rabhitt, Juniper Creek. 50 Evansville, Stringtown Pond ... 176
Riverdale, Huie's pond. . 100 Fairmount, gravel pit.......... 100
Roberts, Hartman’s pond. . 200 Glenwood, Highland Ice Pond.. 100
Roseland, Lakewood Pond. 150 Huntington, Oakridge Pond.... 250
Sheliman, Holman’s pond.. 50 Macy, South Mud Lake.. . 200
8ears Pond........... . 50 Owensville, Lefler's pond....... 100
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Tow

Indiana—Continued.

Disposition.

‘West Honey Creek..
Winchester, Clearwater Pond...
a:

Afton, Kelley’s pond............
Bellevue Mississi‘ppl River..
Chester, Beaver Creek.......
Upper Iowa River..
Clayton,ice pond
Mississippi River
Coggon, Buflalo
Des Moines, Sebago Lake.
Fairfield, Fairfield Lake....
Lansing, Mississippi River
Manchester, Maquoketa River ..
Manilla, Petersen’s pond
North MecGregor, = Mississippi
River......coooceeeviiiiaa,
Waterloo, Cedar River

Kansas:

Kentucky

Abilene, Acme Lako............
Collyer, Salinc Croek..
Craig, Mill Creek...
Ellis, Big Creek.................
Garden City, Peachgrove Pond..
Holton, Brockolman’s pond
Junction City, Se{eril( springs
a

(D
Whiskey Point
Kans L kL%m ..........
as City, Lake Byron
" Whi

te’s luko.......

nd

Kinsley, Andrews’
Logan, Spring Pon
Marion, Carpenters Creck
Olathe, Lake Chanute...........
Peabociy, Catlin Creck.

Doyle Creek.
Pittsburg, Kvo Lake..
Vliets, Kjellberg’s pond

Adairsyille, Girvins Pond
Cobb, Meadow I’ond
%rm,endon, (i{)lllns l’(()ind
epoy, Spurlin’s pon
Dlxon,’ h};bory’s pond..
Elliston, Tenmile Creek.........

Eminence, Buttimer’s pond... .. ;

Duncan’s pond

Land’s pond.........

Sanford’s pond

Stone Pond..........

Weggenton’s Eond. ..

Erlanger, Erlanger Fair Lako. ..

Farmers, Freestone ond

Franklin, Denning’s pond.......

Frankfort, Morris Pond

Stewart’s pond.......

Glasgow, Jack Spring

Slash Pond.. ..

Smith’s pond

Greendale, Beaurnond's pond. ..

Hodgenville, Kirkpatrick'’s pond
La Grange, Osborn’s pond

Lawrenceburg, Willard PPond

Leitchfield, Jones’ pond. ..

Lexington, Eldermere 1’on

+ Estill’s pond

Prices Pond.........

Mayfleld, Henson’s pond

Smith’s pond

Midway, Kinkead Pond

Milton, Spring Pond............

Newport, Gray’s pond

Nicholsasville, Iollenden Pond..

Paris, Bedford Pond

|

Fingerlings, ®
yearlings,
and adults.

'

100
100

! 20

; 100

Fingerlings,
Disposition. yearlings,
and adults.

. Kentucky—Continued.

' Paris, Jacoby’s pond............ 125
Pembroke, Cedar Grove Pond... 100
Russellville, Duncan’s pond..... 100
Slmpsonville, Clear Pool........ 100
Smiths Grove, Wade Pond...... 100
Sparta, Lowdenback’s pond..... 100

Moor'spond............ 100
‘Trenton, McQuerry Pond....... 100
Williarnstown, Cherry Hill Pond 100

Lake Obispo..... 100
Woodburn, Turner Pond.... 100
Louisiana:
Coushatta, Mobley’s pond 100
8pring Pond. 200
Robeline, Jordan Pond.......... 300
. VilaJorden Pond.... 300
Michigan:
Bath, Park Lake................ 100
Lakefand, Zukey Lake.......... 500
Minnesota:
Brownsville, Mississtppi River.. 3,750
Mississippi:
Aberdeen, Ware’spond......... 100
Baldwyn, Gordon ond......... 100
Palmer’s pond........ 100
Bassfield, Springbranch Pond... 100
Bny 8t. Louis, Happy Home
Pond.. ........ooiiiiiiiil. 200
Belden, Bryant’s pond.......... 100
Bolton, Gaddes ond... 150

Powell’s lake... 100

Williams’ pond . 100
Booneville, Carter’s lake 100

Robertson’s lake.... 100

Brandon, Busick’s pond........ 100
Boving, Gin Pond.............. 150
Golf’s pond... 150

Monger Pond.......... 1650
Centerville, Anderson’s pond.... 125
Jackson'’s pond...... 125

Clinton, The Oaks Lake......... 100
Corinth, Berry’slake............ 100
Billswell Lake. . . 80

Duck Till, Branch Lak 100
Durant, Choctou Pond.......... 100
Eastabuchic, Branch Pond...... 100
Ecru, Hattox Pond............. 100
Enterprise, Kamper’s pond..... 100
Vorhes’ pond....... 100

Flora, Greaves’ pond............ 100
Foster, Junkin’s pond. 2%

Sunnyside Pond. . 1

QGloucester, Cassel’s pond........ 100
Jackson’s pond...... 100
Hamburg, Leahmann’s pond.... 100
Hardy Station, Martin’s pond... 100
‘Harriston, Richmondllil Pond. 100
IIazelhurst, Chiles’ pond........ 100
Heldelberg, Campbell’s pond.... 100
Hermanvilie, Talbot Pond...... 200
Jackson, Atkinson’s pond....... 125
Farrish Pond.......... 100
Knoxville, 'l‘emp]o’s 100
Kosciusko, Caln's 20
Danjet’spond........ 20

Lake Cormorant, Mary White
Pond.......i.teiimiioinnitn 125
Lambert, Lake Clear............ 125
Lauderdale, Campbsll’s 100
MecNair, Brookville J’on 100
Meridian, Beeson’s lake. 100
Bluff Springs I’ond. .. 100
College Fish Pond.... 100
MeArthur's pond..... 100
Mineral Pond......... 100
Mountain Spring Lake| 100
Wagner’s pond. ...... 100
Natchez, Bellevue Pond......... 100
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Fingerlings, ! Fingerlings,
Disposition. yearlings, | Disposition. yearlings,
and adults. and adults.
|
|

Mlsslsslpgl—Continued. ' North Carolina—Continued. |
Natchez, Bunker i1ill Pond..... 100 Raleigh, Milburne Pond.........1 5
New Albany, Potts’ pond.. . 100 O’Kelley’s pond. 7
Pickens, Tucker’'s pond. . 100 i Spring Lake........... 76
Quitman, Beard’s pond 100 Reidsville, Tobacco Co.’s pond. . 75

Lotts Yond. 100 RRockwell, Trexier's pond....... 75
Rogers Lak . 100 Rural Ilsll, Grassey Creek ’ond. 7%
Raymond, Anchorage ond..... 100 Siloam, Doublecreek Spring..... 50
Rienzi, Dilworth’s }wnd...... ... 100 |! \\'mlesimro, Bancomn Mill 'ond.. k3
Freestone Pond......... 150 | Little Brown Creek
Lorick'spond........... 100 {! Pond............. 75
Sandersville, Lig \tsey [’ond. ... 150 || North Dukotu:
Sesstuns, Foster’s pond..... e 100 |; Bottineau, Lake Metigoshe...... 75
Starkvil e, tlowell’s pond....... 100 I Devils Loke, Ayers Lake........ 50
Sumnmit, Caruth’s pond......... 100 8t. John, Grand Lake........... 50
’l‘nylorvfl!e, Mayfield’s pond. ... 100 |l Ohio:
Toomsuba, Shannoen's lake...... 100 Akron, Springfleld Lake........ 250
Wayneshoro, Pou’s pond........ 100 Coulr(dge, Opperman’s pond.. .. 200
Sigler's pond...... 100 Lemoine, Foster'spond......... 150
West Point,cotton mill reservoir. 100 New Carlisle, S{iver Lake. 200
liomo Pond......... 100 Springfeld, Mad River..... 200
Snider’s pool........ 100 Sycarmore, Walton’s pond....... 150
Wessop, Mill Pond.............. 100 || Oklahoma:
Wheeler, Putt’s lake.,.......... 100 Altus, Lake Wootten............ 60
Springbranch Lake.... 100 Carrier, Berry’'s pond............ 50
Woodville, McGehee's pond..... 7 Cieo, Poplar 11ill Pond.......... 74

Missouri: Crescent, Deflinbaugh Pond..... 74
Belton, Wright Pond........... 125 Wehr's pond.......... 74
Brunswick, Cut-off Lake........ 100 Custer, Shultise’s pond.......... T4
Columbia, experiment pond..... 200 Davidson, Camphell’s pond..... 74
Fairview, Shoal Creek ’ond..... 300 Enid, Clousepond.............. - 74
Kansas City, llagerman’s pond. 100 Sand Creek...... ... 50

Russell’s pond..... 100 Erfck, Mapie Grove Lake.. 73
Macon, ’l‘umer’slpo d.. . 150 Hennessey, Henry’s pond.. 74
Mexico, rallroad lake....... . 75 Hliteheock, Spring Pond. . 74
Milan, ‘Dobson’s mill pond...... 200 Lahoma, 1laskins’ pond 74
Orchard 8pur, Frisco Orchard Manchester, Bobbs Pond..... 100

Lake. .. coiiiiiiieaiiiiiae 200 Manchester Lake 76
Portiand, Highland Pond....... 100 Rife’s pond 75
Seligman, Finn’s pond.......... 150 Morrow, Fuller's pond. . 74
Springfield, Pearson’s creek. ... . 150 Martin’s pond. 5

Nebraska: O’'Keene, Kirchner's pon 74
Orleans, Republivan River...... 300 Pondcreek, Crystal Pond........ 74

New Mexico: Gentry’s pond...... 74
Bayard lrrigatlon nd......... 150 I’ond Creek ........ 76
Elida, Rick’s pond....... 0.0 0 125 Sallisaw, Wheeler’s pond........ 400
Safford, Bwift’s lake 200 || South Carolina:

North Carolina: Anderson, Welch’s pond........ 50
Cerro Gordo, Horse Branch Pond 60 Cathoun, Seneca River... . 100
Charlotte, Carson’s lake......... 75 Campobello, Monk’s lake........ 5

Longereek Pond...... 75 Charleston, Hampton Park
Clarkton, Blackwater Pond..... ) Lake......... eeeeeeecnanenas 50
Russ’ pond. .......... 60 Greenville, Gilreath’s pond ..... 50
Wooten Mill Pond.... G0 Johnston, Derrick’s pond....... 50
Duke, Branch Pond............. 75 Kershaw, Uinson’s ponds 200
Dunn, Stuart Creek............. 75 Liberty, cotton mill reservoir.. . 50
Durham, Aquae Fons Pond..... 76 Manning, White’s pond......... 50
Elkins, Holt’spond............. 50 Marion, Bonnje Binori Pond.... 50
Fayetteville, I mont Pond .. 75 Otranto, Goose Creek Lake...... 100
Flat Rock, {(mg s pond 100 Pomaria, Clearwater Pond...... 100
Goldsboro, Ellijay Pond........ 75 Seneca, Grawford Pond. . 50
Hendersonville, Case’s . 100 Lans Branch............ 50
Ewart’s pond... 150 Stlithouse Branich Pond. 50
Tulip Pond..... 50 Sumter, Duck Pond............. 50
Linden, Big Juniper ond. ..... 75 Taylors, Beaverdam Yond . 50
Stewarts Creek Mill | Taylors Pond... 50
Porid.. oo 7% Trenton, Chavis Creek. . 50
Lumberton, Morrissey  Mill \Valhalla, Branch PPon 50
3 PO, 75 Burns Pond 50
MecCullers, Harris’ pond......... 75 3 Cane Creek . 100
Monroe, Crow Brothers Pond.... 50 Westville, Still Pond............ 126

New {lill, tributary Little South Dakota:

Whiteoak Creek Pond........ 75 Britton, Long Lake............. 275
Norwood, 8pring Pond..... ce. 75 Presho, Stevens Lake........... 450
Pine Level, Peedin’s pond...... 75 (| Tennessee:

Pinnacle, Butner’s pond........ 75 Bluff Clty, Holston River....... 300
Ralelgh, Beldin’s pond. : 75 Chuckey, Limestone Creek. ... . 100

Lake Mishew. . - 160 Spring Pond.......... 100
McGee's pond.......... 76 Lewisberg, estone Pond..... 150
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Fingerlings, l Fingerlings,
Disposition. yearlings, Disposition. yearlings,
and adults. and adults.
Tennessee—Continued, Texas—Contivued.
Lewlisberg, Gipson’s pond........ 150 Tyler, 8pring Pond............. 150
Silver Creek. ... 150 hitewright, Binfon’s pool 50
Louisville, Rogers Pond......... 100 Wills Point, Curtis’ pond .. . 40
Madlsonv{ue, BigPond:........ 100 Perch Pond........ 40
Jones’ pond ....... 100 (| Virginia:
Mason, Elcan’s pond ............ 100 anville, Branchwater Pond.... 100
Herring’s pond.......... 100 Leesburg, Tuscarora Creek. 100
Petersburg, Cane Creek......... 150 Milford, ice pond............... 100
Pocahontas, Lake of I'ortune.... 100 Pemberton, Sanderson’s pond... 100
8layden, Mineral Pond.......... 100 Richmond, Forest H1il Par
Somerville, Lake Alice.......... 200 Lake.............. 100
‘Washburn, Malllcoat’s pond .... 100 ‘Westhampton Park
Westmoreland, Trammel Pond . 100 Lake.............. 100
Westport, Phillips’ pond........ 100 || Washington:
Whitwell, Dykes’ pond .........; 100 Roy, Coffel’'spond.............. 100
‘Texas: Bpokane, Horse Shoe Lake...... 200
Denison, Lake Shawnee........ 400 || West Virginla:
Water Co.’s reservoir.. 1,000 Falrmont, Highland Pond...... 200
Floresdale, Pleasantview Pond.. 50 || Wisconsin:
Garza, 8anders' pond............ 100 QGenos, Mlsslsslfpl River........ 6,000
Lon[i;'olew, Elliott’s pond........ 5 La Crosse, Mississippl River..... 15,450
Madlisonville, Pattersons Lake .. 100 Prairle du Chien, Mississippi
Mart, Christmas Creek Pond.... 100 River.............. feeeeeeneann 8,000
Willow Hole Lake........ 100
Palestine, Crystal Lake......... 200 Totala. ... ............cc.e... 202,810
Rockdale, Coffield’s pond ....... 150
PIKE PERCH.
Disposltion. Eggs. Fry.
Connecticut:
Waterbury, East Mountaln Reservolr..... ... ... ...oooiiiiiiiiiioniiiiae... 400, 000
Winsted, Highland Lake...........coieieieuncnunciunnrrannranrnnnensfeairaniannan, , 000
Delaware:
‘Wilmington, Brandywine Creek............ccviiiirniiinienaramneaneenafoeeaiaiiii, 100, 000
Illinois:
Barrington, Bangs Lake 300, 000
Carbondale, Hundleys Lake. . 800, 000
Dalias City, Mississippl River. 1,000,000
Edwardsville, Busse’s lake.. 200, 000
Elgin, Fox River......... 800, 000
Freeport, Snyder’s pond 500, 000
Havana flltnois Fish Coramisston. - 100111111 11T T T 050000,000 [ e ey e
Inglestde, LOwrey’s JaKe. . ......ouiirieneieueeaieneenennenaeneneiecesafonrineinnnnnn 200, 000
Libertyville, Morrall’s lake. .. ......ooomimiiiiiiiieieiieneaineaeeeeaa]ieeiiennnn, 200, 000
Meredosia, Meredosla Bay.........coooiimiiiiiiiiiiiiiiiiiieieenneeeafonieiaiiiinn. 1, 500, 000
Quincy, Soldlers’ Home Lake.........ooiuiieiiiiiieniiieiiiiieeraaidieairaanainen 200, 000
Springfleld, Park Lake..........c.ccoiiieiiiiiiieiierncneieerreemeacaec]ienneeenannas 200, 000
aukegan, Third Lake.........ccoeuieiiniiiiiiiiiniaaieraiacececeea]oanrasearcneen 800, 000
Indiana: .
Warsaw, Winona Lake.........coveeeiiniiiieniiicareaiaaeeeeaenannanns 300, 000
Willlamsburg, Greensfork Creek 350, 000
Wolcottville, Whitmer Lake. ...............o.covemenemnons DR 350,000
owa:
Mason ClIty, Clear LaKe. .. ...c..ovuuvreeerrenseacsananecceacaocosoeccoeeloaieneaianans 600, 000
Kentucky:
Ford, Kentucky RIVer.......oooiieiiiiiiiieiiiriieeeeereaencannrsannnsn 350, 000
Irvine, Kentucky River...... 350,000
Valleyview, Kentucky River 300, 000
Massachusetts:
Charlton Depot, Cranberry Meadow Pond.......cocceeuneereecnaneecedoneiiaiinnan, 500, 000
Greenfleld, Lily Pond 400, 000
ickerel Pond 400, 000
Pine Hill Pond 509, 000
Round Pond 400, 000
Michigan:
Algonae, 8t. Clalr RIver........ ... ... iiiiiiiieioccininnianannnn 5,000, 000
Allen, Duck Lake................... 1,000, 000
Alpena, Thunder Bay................ 3, 000, 000
Bay City, Saginaw Bay................... 13, 000, 000
Befl,e Isle Park, Detroit River 10, 000, 000

a Lost in transit, 6,780 fingerlings.
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Disposition. Xggs. Try.

Michigan—Continued.
Detroit, Michigan Fish Commissfon
Ironwood, Lake Lavina..........ooii ittt
ine Lake..................
Lake Ann, Lake Rosa.................
Montague, White Lake................
Owosso, Iopkins Lake.... ... iiiiiiiin
Bt. James, Font Lake. ... ... it
Minuesota:
Alexandria, Unfon Lake. ... .. ... i
Duluth, Island Lake
Mentor, Maple Lake..
Pengilly, Swan Lake
Rochester, branch of Zumbro River
Smiley, Gull Lake.......oo.coeiiiiiiiiiiiia.a, eeeeean
8t. Peter, Emlly Lake...........cc.oiviiiiiiiinnanaen,-
Take Jeflerson.............oooiimiiieiiannanes
Whashington Lake. ... ..o.oooiiiiiiiiiieiii i
Missourf:

8t. Joseph, Missour! Fish Commission ...........ooooiiiiiiiiioeieens
New Hampshire:

Canobfe Lake, Island Pond...........ooiiiiiiiiiiaiieinaees

Claremont, Cold Pond..... ... ... ioiiiaaiiiiaiiieannn
New Jerseg:

Branchville, Culver Lake ...........coeiiieiieiiiiienaens
New York:

Marcellus, Otisco Lake..........cooioiaiiinieiiaees

New York City, New York Aquarfum.......

Portlandville, Lucas Lake...................

Sea Breeze, Irondequolt Bay.

Sullivan County, York Lake...

Summitville, Rutgers Pond.....................
North Dakota:

Bottineau, Lake Mettlgoshe...................

Jamestown, Spiritwood Lake ..

Lisbon, Horse Shoe Lake..............

Palermo, Clear Lake...................

St. John, Bonwin Lake...............o.coovet
Ohla:
Catawba Island, Lake Erle..............

Isle St. George, Lake Frle . ........

Middle Bass Island, Lake Ene. ..

Fort Clinton, Lake Erfe..........

Put-in Bay, Loke Efe.................
Pennsylvania:

Beavertown, Middle Creek...............

Bedford, Raystown Branch Juniata Rivel

Bushkili, Nichercronk Lake

Cammal, Pine Creek.

Clifton, Bear LaKe......o..........

Erle, Pennsylvania Fish Commissio

THallstead, Susquehanna River.....

Hickory, Aleghany River.....

Lock Haven, Susquehauna R

Seranton, Moosic Lake.............

Susquehanna, East Lake.

Page Pond..
* Susquehanna River.......

Susquehanna County Qusaker Lake......

Wrightsville, Susquehanns River........

York Haven, Conewago Creek...........

Susquehanna RIVer...........oooiiiiiiiiiiiiiiiinienn
South Dakota:

Big Stone, Big Stone Lake
Lake Andes, L.ake Andes. .
Watertown, Lake Kamresk:
Vermont:
Brandon, Lake Hartonla.
Concord, Hall's pond. .
Fairfield, Black Creek.....
Hardwick, l.ake Greenwoo
Plainfield, Sabin Pond.....
Rutland, East Pittsford Fond.
Sheldon Junctton, Frankiin Pond
Swanton, Lake Champlain.......
Missisquol Bay. .
Missisquol River.

63
Vergennes, Lake Champlain.....
Wells River, Ticklenaked Pond..
Wilmington, Ray Pond
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DeramnLs orF DisTrRiButTioN—Continued.

PIKE PERCH-—Continued.

Disposition. Eggs. 1 Fry.
Virginia: i ‘
Mount Jackson, MIIl Creek .........ooieieueeiiinn it ns D 250,000
West Virginia: | |
Philippf, Buekhannon RIVEr..... ... . ittt ie e ieeenns 250,000
Tygarts Valley River ! . 250,000
Wisconsin:
Birchwood, Elizabeth Lake 210,000
Matson Lake. . .. 210,000
Brilllon, Long Lake.... ..ottt iiiiniiaaneaannns e ’ 400, 000
Cameron, Prairle Lake. ... ..o i e e \ 400,000
Grand View, Southwest Lake.. ... ..ottt iiiiiaaii iieieieaanaas 400,000
Grantsburg, Bluff Lake.......... ... oo O P 1 200,000
Iron River, Eagle Lake..............cooiiiiiiiiiiiiiii.. R et 400,000
Upper Plke Lake. ... ...l ool e 400,000
Lampson, Twin Lakes... ... .. ..o i - 480,000
Lublin, Diamond Lake. ............cooiiiiiiiiiiiiiiiiinian.. R . 400,000
Narrows, Cedar Lake.......... ... iiiiiiiiiiiiainnn.. 560, 000
Rice Lake, Rice Lake . 400, 000
Solon Springs, St. Croix Lake . , 000
Turtle l.ake, Echo l.ake.......................... . 400,000
TOL 6L I 218,725,000 | 103,438,000
|
YELLOW PERCII.
Fingerlings,
Disposition. Eges. Fry. yearlings,
and adults.
Alabama:
Letohatchie, Rogers Lake. ... ... ... ... i 300
Arkansas:
Stamps, Bodeaw Pond.. ... ... ... .. ..ol e eeaeanan 100
Connecticut:
Berlin, Harts Reservoir....
Norwalk, Davis Pond......
Nashes M]ll I’ond....
Norwalk Reservoir....... P
South Norwalk Reservoir...........
Winnipauk Mill Pond.... .-
West Haven, Bronson Brook....................
Windsor Locks, Connecticut Fish Commission
Delaware:
Wilmington, Brandywine Creek..............................
District of Columbia:
Twining City, Anacostia River......... .. .. . ... ....... oo ... 100,000 [..............
(}eorsgln:
tone Mountain, Venable Lake...............c..ooiiiii it feeieniania]ovnneniinias 300
Hlinols:’
Alhambra, Bleisch’slake............ ..ol
Carbondale, Thompson’s lake...... .. 100
Decatur, Boiling Spring Lake. ..... .. 250
Knoxville, Eckdahl’s pond......... .. .. 250
Murpheysboro, Carbon Lake. . .. .. 150
Richland, Lake Qtten........ 375
Savanna, Mississippt River. . 10, 000
Shipman, Kahl'spond............... . 150
Olmsted’s pond.......c..oeveiiiiiiinainiiiuian. . 150
Indiana:
Alexandria, gravel pond. 250
Farmersburg, Lash’s pon 200
La Grange, Royer Lake.... 200
Milton, Greens Fork Creek 300
Martindale Creek.. . 300
Nolands Fork Creek. . 300
Simons Creek.................. . 300
West Fork Whitewater River.. .. 300
New Haven, Chauss’spond............ .. .- 200
Russiaville, Fast Honey Creek......... . - 200
Bilver Lake, North Silver Lake 350
Towa:
Anamosa, Buffalo River......... .. ... .. .. ...l 500
Bellevue, Mississippt River.. 10,000
Clayton, Mississippi River 8,700

a Lost in transit, 177,000 fry.
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Disposition. Eggs.

Iowg—Continued.
Fairfield, Fairfleld Lake................ooiiiiiiiiiiaiiiaaans
Lansing, Mississippi River.....................

Manchester, Maquoketa River. ... ................

North McGregor, Mississippi River

nsas:
Garnett, Hazeldell Lake............ .. . ... ...l
Langdon, Catte'spond.......................
Ossawatomie, State Hospital Pond
Kentucky:
Goldsdale, Lake Wolkdng. ceeenueniii oo
Trenton Dickinson’spond......... ... ... .. .-
Maryland: H
Baltimore, Benkerts Lake.............oviioneeiiniennaaenaasliioiianns
Foremans Lake............. .
Maryland Fish Commisslon. ....
Accokeek Creek, at mouth, Potomae River.
Berwyn, Sg{r ng Pond............. ...
Broad Creek, at mouth, Potomac River
Bush River, Bush River.............
Cecil County, Furnace Creek......
Northeast River....
Harford County, Swan Cresk.............
Pamunkey Creek, at mouth, Potomac River.
Piscataway Creek, st mouth, Potomac River.
Swan Creek, at mouth, Potomac River...... ... ............
Massachusetts:
North Grafton, Hovey Pond.................................
Michigan:
Hopkins, Elllnger Lake. . ........oooiiiiiiii i
Manitou Beach, Devils Lake............oiiiiiiiii il
Minnesota: ,
Brownsville, Mississippl Rlver. . ... ...
Rochester, branch of Zumbro River..... ... i
Mississippi: |
Mahned, Mill Creek...... PN e e
Missouri: ‘
Columbis, ex ental POnd .. ..o e
Mexico, Grosland Lake......... Ao .
rallroad lake.........
Waterworks Pond. ..o

Ka

Montana: !
Butte, Columbia Garden rearingpond. ...................... [P
Nebraska:
1.odgepole, Oberfelderslake. .. ... ..oooooveiiiiiciainns |
New llampshire:
Tittleton, Streeter Pond.......oooviiiii il
New Mexico:
Santa Rosa, Agua Negro, Chiquite Creek..................... 1
Grand Lake.. |....
Santa Ross LaKS. .. cuuerrrononoii e
New York:

Middietown, Wallldd RIVOr..........ooiiviiniii i
Monroe, Monbasha Lake..... D )
Round Island Lake.

Walton Lake..........

New Paltz, Wallidll River.....
Otlsvilie, ISromgoole’s PORd ceitii .
North Carolina:
Stoval, Gregory’s POMA. e on.eeaneeen e e
North Dakota:
Oakes, OIthoffS PONA. e .eummeereneerr i

fo:
Leavitshurg, Mahoning River.............coeaviaiii i
Oklahoma:
Oklahoma City, Lakeview Club Lake..
arry, Cummings Pond................
Pennsylvania:

Boyertown, Manatawney Creek. .

Swamps Creek......
Centerbridge, Rodgers Pond. ..
Eaglesmere, Faglesmere Lake. .

Lake Lewis.......
Glenlock, Hersheys Dam.....
Hosensack, Hosensack D&IN.....oc.oveieieeeiieneeeneenaa

Fry.

Fingerlings,
yearlings,
and adults.

£888888zss
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Deta1Ls or DisTriBurroN—Continued.

YELLOW PERCH—Continued.

Fingerlings,

Disposition. Eggs. Fry. yearlings,
and adults.

Pennsylvania—Continued.
Lake Arlel, Lacawac Pond. .......
New Oxford, Little Conawago Cree
Noble, Ierring’s pond ......
Reading, Angelica Lake. ..

Gouglersville Dam.

8outh Dakota:
Bruce, Oakwood Lake.
Loyalton, Artesian Lak
Madison, Lake Madison

‘Tennessee:

Bluff City, Holston River.
Columbia, Snow Pond..
Erwin, North Indian Cr
Jeflerson City, Field Pond.

Vermont:
8t. Johnsbury, Pmum'pslc River.
Swanton, Missisquoi River. ...

Virginia:

(I;ollnli];bCreekk:h mouth, (Ii’o
uicksburg, ey’s pond. .
West Virginia:
Inwood, Back CreekK. ...cvueeieieonaniaeiiaeieionnaennaas
Wisconsin:
QGenoa, Mississipp! River.
LaCrosse, Mississippl River.
Prairie du Chien, Mississipp! Ri

TOLAL O ¢ o e ettt cae et e e eaaans 2,080, 000 | 382, 676, 000
,

STRIPED BASS.

California:
Bouldin Island, 8an Joaquin RIVer.......cc.coieieiiniinnrnins]onenanannan 1,272,600 {..............
North Carolina:
Weldon, Roanoke RIVer............ccoeeveaeennn. [P A 3,061,000 |..............

B g 4,333,500 |..............

WHITE PERCH.

Disposition. ' Eggs. Fry.

Connecticut:

Delaware:
Wiimington, Brandywine Creek. ... ... .....ciiaiiioaioieiimaeaeieearnseosalecasnanaanns 2, 800, 000
District of Columblia:
Twining City, Anacostia River .
‘Washington, basin of Potomao River. ... . 0l il 650, 000

Maltne:
M Mlongmuth, Maine Fish Commission..........ccccveeiieannaoan... . 700,000 |...eoenn....
and:
attery Haul, Chesapeske Bay.........c.ccouiioioiiiiiiiiiiiiiaieienieasnnsfoccaaeaonnns 119
Bushrlvllvor, Bush Rmr....
Cecil County, Elk River..
Centerville, L5105 SN PO,
Lapidum, Susquehanna RIVer...............coiiiiioiiiiiieeneraeeansaseaca]oocronanenn. 35
Western Flats, Chesapeake Bay 57
Mas%achul?’eus: M h Pond
ast Peppere 88880, (024 5 RN
Falmouth, Jonkins Pond- ..o 1 I
Mares Pond. ..o.ooiieii it
Fitchburg, Whalom Lake. .. .. ... . e,
North Brookfleld, Lake Lashaway...........cc.vveiiieiiieicericananaecaans

& Lost in transit, 6,000 {fry and 1,080 fingerlings.

Sgesge
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Disposition. Eggs. Fry.
New Hampshire:
Ashuelot, North Round Pond. ..o i it iiieriieeareeneafonecneaannnn 429,000
Claremont, Crescont Lake. . ....o.eiiiiiii i iieiaieaaeeeiaraeanannn < . 700,000
Hinsdale, Kilburn Pond........ ... .0 0011 1l Il 700, 000
Round Pond . 420,000
Spofford Lako 840,
Littleton, Partridgo Lak 700,000
Whitefield, ¥orest Lake. .. 700,000
New Jersey:
Belle .glain, Wittenberg’s pond... ... ..o iiiiiiiiiiiiiiiiiaiii it .ee 700,000
Boonton, Capstuk Lake....... . ... ... il iaeenaafiaeeraeeeaas 560, 000
New York:
New York City, New York Aquarium. .......o..oivvmnniiniiiiiiannnnn .. 5,040,000 |............
Rhode Island:
Glendale, Herring Pond........ooioiiiiiiiiiiiiiiiiiiiaiieiiiieeeecniaeidiceiiaanaes 560,000
0 N 5,740,000 | 321,670,000
WHITE BASS.
Fingerlings,
Disposition. yearlings,
and adults.
Minnesota:
Brownsville, MIssissIPPl RIVer. ... ... ittt cicaianranaroanaaanns 500
FRESHWATER DRUM.
Tilinols:
I Savanna, MIssISSIPPl RIVer...cc .o ittt ieireiaeientsnaaccsaaetanasannes 12, 500
owa:
Bellevue, Mississippi River . 12, 560
Clayton, Mlsslsslpﬁ River ........ 500
North McGregor, Mississippli River 700
1 26, 000
COD.
Disposition. Eggs. Fry.
Maine:
Ashdale, CastO BaY eue. . teinintie ittt iteieitrencacacecacesasoacecac]ocecnnnennn 38,883,000
Boothbay Harbor, Boothba, .| 9,433,000
Linekin Bay 8,560,000
Bristol, Johns Bay.. , 137,000
Cape Elizabeth, Casco 10, 578, 000
Portland, Casco Bay . 3,151,000
Bouthport, Atlantic Ocean 0,289,
Boothbay Harbo 1,688, 000
Ebencook Harbor 2,654,000
Massachusetts:
Beverly, Atlantlc Ocean. .. ......ccoiuiimiiiaiiiiaiiiiiiiiiiiiiiiiiiieiiien 5,660,000
Massachusetts Bay. .. 9, 380, 000
Gloucester, Atlantic Ocean.. . 27, 508, 000
QGosnold, Buzzards Bay.... 15, 149, 000
Vineyard Sound.. 89, 768, 000
Manchester, Atlantic Ocean.... 1,925,000
Massachusetts Bay......coceeveeeeacennen. 4,280,000
Marblehead, Atlantic OceBn.......ccocvvvvvramnareeennn 5, 140,000
Rockport, Atlantio Ocean.. 15,169, 000
Ipswich Bay.... 4,875,000
‘Waquolt, Waquoit Bay.... 784, 000
Woods H'o]e, reat HArbor...........ccoveuceuannns 4,826,000
Vineyard Sound.........ccceeieeeiiniiatiaiiiieiiiiiaiaianaaa 7,993,000
Argentina: .
Buenos Aires, Argentine GOVeITIMENt. ... ...uoveerniernoiarnnineeiaruoonnns 3,000,000 {............
) 1 P N 3,000,000 | 235, 305,000
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DEerains or DisTriBuTiON—Continued.

FLATFISIIL.
Disposition. ‘ Fry.
Massahusetts: |
Beverly, Massachusetls Bay ......... . | 4, 720, 000
Falmouth, Waquoit Bay .. ... ... e H 32,372, 000
Gloucester, Glotcester Harbor ... ... ... ... Ll . 97,749,000
IpsWich BaY . o e . 17, 856, 000
assachusetts Bay ... ... e . 14, 520, 000
Gosnold, BUzzards Bay . .. ...ttt e e ) 1, 366, 000
Iladley Ilarbor ... ... ... ... . ... .. ... .. e 27,114,000
LaCKOYS By . 14, 572, 000
Tarpaulin Cove. PP . 3,776, 000
Lanesville, Ipswich By ... ... i i e e [ 3,976, 000
Manchester, Massachusetts B. e 51,905, 000
Rockport, Atlantic Ocean ... . . 14, 500, 000
8alem, Massachusetts Bay . . 4,130, 000
Waquoit, Waquoit Bay ..................... ... 7,708, 000
Wareham, Wareham River .. ... ... ... ... . .. o 12, 325, 000
Woods Hole, Eel Pond...... ... e A 4, 800, 000
Great HIarbOr ... .o e : 57,250, 000
Rhode Island: . i
East Greenwich, East GreenwichIarbor ..... ... .. ... oo | 19,003, 000
OB« e oo e : 389, 642, 000
POLLOCK
Massachusetts: I
Beverly, Atlantic Ocean .................oo o
Gloucester, Atlantic Ocean..........
Manchester, Atlantic Ocean
Marblehead, Atlantic Ocean......... .
Rockport, Atlantic OCenN .. ... .. . .. i e :
07\
TAUTOG .
Massachus,
\Voods Hole, WOoods T1018 FIATDOT . . . oot e e e e e 794, 000
LOBSTER.
Fingerlings.
Disposition. Try. yearlings,
and adults.
Maline:
Bass Harbor, Blus Hill Bay............... .. . i
Biddeford, Atlantic Ocean ..............c.ooiiiiiiiiiaiiaiiiia.n ..
Gulf of Maine .....oooiiiuviinniniii e
Blus Hill, Blue Hill Bay. .........cooiii e
Boot.hbay Harbor, Boothba Harbor.. ...........cooiiiiints
LinekinBay........ ... il
Townsend Gut.............................
Bristol, Johns Bay......c.veiiniimiiiii i
MuscongusSound. .. ...t
New Harbor. ... it
Camden, I’enobscot Bay .. .. ....cooiiiiiiiiiii e
Cape Porpolse Cape Porpolse Harhor.........ooovieiiiinaniene..
Gulfof Maine .. ... ...l
Skipper Joe Harbor........... ... ...l
Cranberry Isle, (,mnberry Isle Ilarbor. ..
Cushing, Pleasant Point Gut.........
Cutler arbor, Gulfof Malne....................
Deer Isle, Deer Isle Channel ......................
Duck Island, Gulfof Maine .....................
Eastport, Gulfof Maine ...........0 0000000000
Eggemog in, Penobscot BaY. ...t
Frien i)elanos COVE . .ttt
Fﬂendshlp Harbor ... o 0l .
Muscongus 8ound. ... ...t
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DEeraiLs oF DistriBuTION—-Continued.

LOBSTER~—Couttoued.
| Fingerlin,
Disposition. ) Fry. ( a)x,l%ag(llr:ﬁigz'
Maine—Continned. i
Georgetown, Five Island Harbor........ .. . 1,000, 000 | .
Hermans Harbor. ....... .. 500, 000 |
Granite, Gulf of Mafne. . ... il e 200, 000 |
Hancock, Skillings River. .. .. ... ... . ... 7,000,000 |..
Harpswell, ITarpswell Sound. . ... . ... ... , 2,500,000 |.
Towells Cove . . ... . ... i e 2,000,000 |..
Haycock Harbor, Gulfof Maine... .. .. ... ... ... ... ..., 1,000,000 |....
Isle au Haut, Gulfof Malna ... ... ... i 500, 000 |..
Isleboro, Penobscot Bay ... ... . . L. , 2,000,000 |..
Kennebunkport, Gulfof Maine..... ... ...t : 3,000,000 ..
Kittory Point, ALIGILE OCEBI - oo ve o ern o een o eeo e T Bsp0lo00 ol
Kittery TArHOr. ..ot ' 2,000,000 ;
Piscataqua RIver .. ...t : 2,000,000 ...
SPpruce CreeK « ..o e : 500,000 ..
Little Deer Island, East Penobscot Bay..........ooiiiiiiiiiiiiins 1,000, 000 ‘
Penobscot Bay . ... ..o i 1,000,000 :..
Matinicus, Gulfof Malne.........0. ... ... i 1,000,000 |. .
Matinicus By ..ottt 2,000,000 ;..
Mount Desert, Bass Harbor ... ... i 2, 000, 000 l .
North Edgecomb, Sheepscot River. ... ..o iiiiiiiiieiien 5,500,000 |..
Portland, Chandlers Bay ... .. ... ... . e 2,000,000 ..
Portiand HArbor ... ..ottt 2, 500, 000 ' R
Prospect Harbor, Prospect Harbor...... ... 3,000, 000 |.
Rockland, Rockland Ifarbor.......... Ceeeeaeeanaaenaaeens 2,000,000 |..
sSouthport, Ebencook Harbor...... ...l 7,000,000 |..
Townsend Gub. . ... .. i i e 1,500,000 |..
8t. George, Matinicus Iarbor. ... ... . il 2,000,000 |..
Vinal Haven, Carvers llarbor, .. 2,000,000 ...
Wells, Wells Beach 500,000 [. .
Wood Island Harbor, Gulf of 3,000,000 .
York, York Marbor.............o.oooii .. 500, 000
Yoork REVer. e 2,000,000 ;.
Massachusetts:
Beverly, Atlantic Ocoan. . ..........oiiiiii i e 240, 000
MassachUuSetts BaY .. .. ..ot e e 450,000 ..
Boston, Boston HArbOr. . .. ... s 5,713,000 |..
Cohasset, Massachusetts Boy. .. ... ... i 2,786,000 i..
Cuttyhunk Ilarbor, Buzzards Bay.............oiiiiiiiiiiin 848,000 ..
Dartmouth, Buzzards Bay. . ... ..o o 518,000 1. .
Falmouth, Buzzards Bay. ..o i 1,461,000 |..
QGloucester, Atlantic Ocean. ... ... ... .. .o e 2,595,000 ..
Ipswich Bay. ... o 480,000 ..
Gosnold, Buzzards Bay......... et 2,150,000 |..
1adley Harbor, Buzzards BaY ... c..ovuiinii i it 4,101,000 |.
Manchester, Atlantic Ocean....... M 1,070,000 .
Massachusetts Bay. ... ..ol 1,050,000 |.
Marblehead, AtlantlecOcean... ...l 300, 000
Martbas Vineyard, Menemsha Bight.................................... 789,000 |.
Nahant, Atlantic Ocean. .. ... ... .o i e 600, 000 ).
Massachusetts Bay....... e eiee e, 500,000 |.
North Tisbury, Vineyard Sound P 469,000 |.
Quissett, BuzzardsBay...........o.iiill 1, 589, 000 |
Rockport, Atlantic Ocean. .. e 2,450,000 |.
Loblolly Covs. ... e 366,000 .
Rockport 1larbor. e 450,000 |-
Salem, AtlanticOcean. ..ol .. 1,500, 000 |.
Massachusetls Bay. P 1,000, 000 |.
Scituate, Massachusetts Bay. .. R 800, 000 |.
Swampscott, Atlantic Ocean. | 700,000 |.
Woellfleet, Massachuseits Fish 1,475,000 |.
Westport, Buzzards Bay.............. [ 4,453,000
Woods 1lole, Buzzards Bay......... 1,454,000 |.
Woods Hole'llarbor. .ooe oo 3,241,000
New Hampshire:
Hampton, Atlantic OeBaI. ... ....oveiiniiiaia 1,500,000 )..............
Tye, AtBNLC OCeAM. ..t 500,000 |..............
‘Washington:
Decatur, Puget Sound...........coooiiiiiaii i 153
Friday larbor, Puget Sound . 609
Lopez, Puget Sound........... . 143
Port Stanley, Pugot Sound.. . ... ..oeviieriiiiiiiiiiiiiiiiii e 106
—
180, 932, 000 1,011
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- THE FISHERIES OF ALASKA IN 1903

By Mmuarp C. MarsH, Agent at the Salmon Fisheries of Alaska,
and
Joun N. Coss, Assistant Agent.

SUMMARIZED STATISTICS.

As in the reports for previous years, the District of Alaska is con-
sidered in the four geographic sections generally recognized, as follows:
Southeast Alaska, embracing all that narrow strip of mainland, and
the numerous islands adjacent, from Portland Canal northwestward
to and including Yakutat Bay; central Alaska, the region on the
Pacific, or south side, from Yakutat Bay westward, including the
Aleutian chain; western Alaska, the shores of Bering Sea, and
islands in this sea; and arctic Alaska, from Bering Strait to the
Canadiaa border.

With the exception of arctic Alaska and a portion of western
Alaska, practically all of the fishing localities were visited by one or
the other of the agents. Statistics of the yield of fur seals from the
Pribilof Islands were obtained through the courtesy of the agent at
the fur secal islands, while figures for the other aquatic furs (except
the coast fur seals and sea otter) and skins, also the whalebone and
walrus ivory, were obtained from the custom-house records at Juneau.
Considerable commercial fishing is carried on in the Yukon River and
its tributaries, where fish wheels, nets, and spears are employed,
but unfortunately it has been found impossible so far, owing to the
short time available each season and the few agents employed, to
extend the inspection work over this large region, or to secure data
showing the extent of the fisheries there.

As in previous years, by far the greater part of the fishery products
of Alaska are marketed outside the district, but a steadily increasing
local demand is noticeable, especially in the case of the hitherto

somewhat neglected minor species.

PERSONS ENGAGED.

The number of persons engaged in the fisheries of Alaska in 1908
was 13,337, of whom 4,976 were engaged directly in fishing, 7,740
in the cenneries, salteries, and at other shore work, and 621 employed
on the transporting vessels. This total is a gain of 585 over the num-

7
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ber employed in 1907. The fact that the fishermen act as sailors on
the transporting ships to and from the salmon canneries and salteries
explains the small number of transporters shown in the table. Ow-
ing to the impossibility of the agents’ visiting arctic Alaska in the
limited open season, thus making it difficult to secure accurate data,
no attempt has been made to show the number of men employed and
the investment in the fisheries of this region, although certain of the
products are shown in the proper table.

Persons ENGAGED IN THE ALaskA FIsHERIES IN 1908.

Occupation and race. le:g]g:s t gelg;.krgl ‘Xle:gf;n Total.
Fishermen:

|2 0 F R T 1,193 663 1,654 3,410
Indians 1,268 103 138 1,539
b1 N N 27
2,518 766 1,602 4,076
519 307 1,003 1,829
185 430 1,481
765 393 860 2,018
435 374 1,608 2,412
2,605 1,239 3,806 7,740
2063 144 165 572
40 2 7 49
303 148 172 621
5,426 2,161 5,760 13,337

INVESTMENT.

The total investment in the fisheries was $10,319,784, an increase
of $1,103,756 over 1907. The item of cash capital was eliminated in
the 1906 report, and this procedure has been followed ever since.

INVESTMENT IN THE ALASKA FisHERIES IN 1808.

Southeast Alaska.| Central Alaska. | Western Alaska. Total.
Items.
}{)‘;’r"" Value. I‘g‘;‘." Value. Nbl;{,'_" Value. Nb‘;f' Value.
Fishing vessels:
Steamers and launches. .. 30 | $171,815 30| $171,815
T 475 {.. ..., .. 475 |ooeenaol..
15 13,800 1 17,600
age 176 |.ceeennn.. 237 [eeveennnnn
Transporting vessels:
Steamers and launches. .. 87 | 412,300 27 | 239,100 46 | $710,450 160 | 1,361,850
Tonnage............. 1,808 |.......... 1,302 foeeevensen 3,312 |.....e..n 6,422 |..........
Salllpg.....cooveenaiaaes 8 | 159,900 13 | 326,300 28 | 029,400 49 | 1,115,600
Tonnage........cq... 7,385 1.......... 13,310 [.......... 36,300 [.......... 57,055 [..... ....
BOBLS. e eeennnraececraiannns 1,205 | 165,134 710 | 88,560 941 | 303,317 | 2,868 | 557,011
Apparatus, vessel fisheries: .
Purse sefnes.............. 2,800
Haul sefnes.............. 310
1iNeS....coecviceannnnnnn 7,906
GUBOS. e e eeenerannmocannns 360
Gun and Harpoous...... 275

o Aggregate length of 2,400 yards. » Aggregate length of 300 yards.
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_INVESIrMENT IN THE ALASKA FISHERIES IN 1908—Continued.

Southeast Alaska.| Central Alaska. | Western Alaska. Total.
Items.
Nb';’r"l' Value, Nb'é:.’f' Value. }{)xgn- Value. I‘{)‘é’rn' Value.
Apparatus, shore fisheries:

ul sel $21,301 4] 8,115 |.......|.ooeeealen 6126 839,416
39,464 28 7,1 b154 46,614

23,690 42 c143 102,
14 14 32 21
133,900 21 85 181,075
20,100 1 16 21,600
1,000 1 1,000
9. 6 [}
71]. .. . 10 7
5,848 1...... . s R U 8,718
9 O 17 12
|2,600,547 ........ 1,280,341 [........ 2,842,073 |........ 6,682,961
;3, 740,128 |........ 2,002,266 |........ 4,677,400 |........ 10,319, 784

6 Aggregate length qf 60,452 yards. gate length of 66,160 yards.
e ¢ Aggrogate length of 265, 05%3?e
PRODUCTS,

The total quantity of products was 217,813,415 pounds, valued at
$11,847,443, a gain of 39,455,114 pounds and $1,687,260 over 1907.
Except for fertlhzer oil, furs, and hides, the welghts are round weights,
or the weight of products when first taken from the water; the pre-
pared products weights are shown in the subsidiary tables of the
report. Flounders, pollock, rock cod, whitefish, whale meat, and sea-~
weed appearin the table for the first time this year. Whalebone and
walrus ivory are the only products reported from arctic Alaska. As
has been stated, it was found an impossibility to secure even approxi-
mate data as to the persons engaged or the investment in the hunting
of aquatic animals (except sea otter and fur seals), which is general
among the natives.:

Propucrs or Arasxa FIsHERIES IN 1908,

Southeast Alaska. Central Alaska, ‘Western Alaska.

Products.
Pounds. | Value, Pounds. | Value. Pounds. | Value.

21,0821 8840 {oeevieeiideiiiin ool
20,250 o e

12,000
10,667

300

2,820
27, 000

7,500
4,550,427 | 144,419
58 360 s

144 219 4,029

763,750 | 5,020
1,311,200 | 17,650
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PropucTs oF ALASBEA FiIsHERIES IN 1908—Continued.

Products.

Southeast Alasks.

Central Alaska.

Western Alaska.

Pounds.

Value. Pounds. | Value.

Pounds.

Redﬂsh gr black bass:

Coho, or silver
Iumpback, or pink....
King, or sprlng
Red, or sockeye
Frozen—
Coho, or silver
Dog, or chum
King, or spring
Red, or sockeye.............
Canned—

Coho, or gilver
Dog, or chum
Humpback, or pink
King, or spring..............
Red, or sockeye
Dry-salted—

Dgg or chum

Do or chum
, Or sockeye

Salmon bellles, salted:
Coho, or silver
Dog,orchum...............
Humpback or pink
King, or spriug ..............

, or sockeye
galmon eggs

$570
230

875
36

2,146,270
449,120
26,397, 460

874,475
62,451
4,808

15,360

68 204
62,471
4, 928 019

Walrus ivory. .o vveneeeniinnennnnn. 3
Whale meat. (tails), salted........... 1,000
Whalehone. ....c.ovveneecnaciannnen. 10, 209
Beaweed ....ooiiiriieriinanianaiaan 81
Total 89, 635,468 |3, 636,642 | 38,289,750 }2,105,741 89,821,024 | 5,805,168
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Propucrs oF ALasxa FisHERIES 1N 1908—Continued.

11

Products.

Coho, orsilver........o.o..ioiiiieiiiiaiiii..
Humpback,or pink .............. ...
Klng, or spring..... eetatreeeraaenaaaeas
Red, or SOCKeYe . ... cieriaraniianannanannnnn
260~—
Coho, orsllver.....ccoceiiieiiiiiiiaiinnannn.
Dog, or chum. ..
King, or spring....coveeeioiiiiiininiencann..
Red, 0r 80CKBYO.....vovrtecaicneeareccnaennnnn
Canned—
Coho, Or SHVer. oo cemnieieiieieiciceaaenans
DOG, Or CHUM . eeetveieaneeannnnennas e
Humpback, or plnk...........oocooiiiiii,
King,orspring... ... c.ooooiiiiiiiiiiiiia...
Red, 0r 80CKeYe.....covvivreiiriiincaenrnnnnn-
Mitd-cured—

Dry-salted—
Dog, OrChUIM. ettt iii i eiiaccaiianneanann
Rod, 0T 80CKBYB. ccvvvvvveivieeieeeeeaanns
B8moked—
o1 ST T 31 37 RN
Dog, or chum..
Red, or sockeye
Salmon bellies, saited:
Coho, Or SIIVer..cooviienrieieiaenniiieeaiannans
Dog, or chum......
Humpback, or plnk..
King, or spring. ...
Red, or sockeyo..
S8almon eggs......
Sm

eIt e
Trout:
Dolly Varden—
Fresh

Arctio Alaska. Total.
Pounds. Value, Pounds, Valus.
$340
489
132,178
7
1,990
113
700
10
226
145,619
¢l
’
5,320
18,330
108
805
230
1,355
600 36
23,000 330
8,000 60
798, 289 46,858
58, 500 820
...................... 33,887 813
110, 737 1,063
5,245 126
19,345 564
4,817,923 274,089
15, 205, 810 5654, 197
45,080,310 | 1,733,379
1,661,066 99,
115,624,285 | 7,524,261
...................... 1,589,700 77,811
186,840 5,648
32, 040 707
. 17,935
163, 620 6,813
, 230, 262, 274
...................... 27,733 416
......... 28, 500 285
12,000 1,000
100 12
36,000 3,000
217, 550 3,536
111,150 699
2,208, 325 28,140
45, 600 720
1,784,250 28,236
16 3
1,504 (1]
52,200 1,900
8,000 180
8,000 480
2,900 116
30, 681 082
)] 8
1, 496, 000 24,000
374,000 6,000
1,066, 400 16,126
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Propucts oF Avasga FisHERIES 1IN 1908—Continued.

Arctic Alaska. Total.
Produects.
Pounds. Value. TPounds. Value.
$21, 600
, 400
49,036
350
2,776
6, 401
6,257
12, 060
7,050
459,950
3,35%
VOTY..oou.u.n 9,303
Whale meat (tails), salted.. ... ....coiiiiiiiiiiiiiieaiiiniii]iieiiean. 1,000 35
‘Whalebone................... ... 53,431 | 200, 502 63, 640 202, 761
Seaweed........ R 810 203
007 67,173 i 209,802 | 217,813,416 | 11,847,443
¢ Represents 109,200 gallons. e Represents §,800 crabs. { Represents 32 skins.
b Represents 27,300 gallons. 7 Represents 1,280 skins. J Ropresents 15,430 skins.
¢ Represents 164,380 gallons. ¢ Represents 31,712 skins. k Represents 6,472 skins.
d Represents 850 bushels. A Represents 1,é33 skins.

THE SALMON INDUSTRY.

As 2 whole the season of 1908 was the best ever known in the
Alaska salmon industry. There were, however, marked fluctuations
in the various regions as compared with previous years.

In central Alaska the season was fair, but not so good as in 1907,
the catch of red salmon falling off from 6,637,860 fish in 1907 to
5,507,615 fish in 1908. The run in the Chignik was excellent, as
usual, but the Karluk run was later in arriving and smaller in quantity
than in 1907. The runs in Prince William Sound and Cook Inlet
were fair in size.

In western Alaska, with the exception of the Ugashik River, the
Bristol Bay region had a very large run of red salmon, especially in
Nushagak Bay and the Kvichak and Naknek rivers. From these
rivers fish were transferred to canneries on Nushagak Bay and to
Ugaguk and Ugashik; 2,597 king salmon and 132,286 red salmon
were lost in transit between the Kvichak River and Nushagak Bay
and 86,070 red salmon were lost in transit from the Kvichak River
to Koggiung. On the Naknek one cdnnery’s boats were on limit for
twenty days continuously, the limit remaining until the close of fish-
ing. Fishing boats often procured their maximum in two hours’
fishing.

The cannery of the Alaska Packers’ Association at Coffee Creek,
burned in 1906, was in process of rebuilding during 1908 and will be
ready for operation in the season of 1909. Machinery will be installed
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from one of the company’s canneries at Ugashik. Four traps were
operated in Kvichak River and Bay, two by the Alaska Packers
Association and two by the North Alaska Salmon Company.

The salting plant of the Northwestern Packing Company, on
Kvichak Bay, was sold to and operated by Nelson, Olsen & Co. The
Lagoon Salmon Company operated at Nelsons Lagoon and Mr. Peter
M. Nelson on the Igushik River.

In southeast Alaska the run of red salmon was small, but in certain
sections this was more than made up by a large run of humpbacks.
This year the cannery men in the vicinity of Ketchikan, in order to
prevent an expensive fight for red salmon, the species most sought
after, met and agreed to so divide up these fish that each plant would
get o quantity proportioned to its total outfit. By agreement of
the fishermen operating in Boca da Quadra, this year no fishing was
allowed inside of a line drawn from the old saltery, just outside the
mouth of Quadra Stream, across to the opposite headland. This was
done to protect the stream run of red salmon, the old hatchery at
the head of Quadra Lake having been reopened.

PLANTS IN OPERATION.

Following is a list of the plants operated in Alaska during the sea-
son of 1908:

Name. Location.
Southeast Alaska:
Cannerles—
Alaska Packers Assoclation Loring, Wrangell, and Pyra-
mid Harbor.
Northwestern Fisherles Co.......... Quadra, Hunter Bay, S8anta
Ana, and Dundas Bay.
Astoria and Puget S8ound Packing Co.....oeiniiiieiiiiiananan.es Excursion Inlet.
WHIHBM DUNCAN ..o i ieciei i iiinitaaeaeancaseececansocnannnn Metlakahtla.
Fidalgo Island PackIng Co......vvueirniiieiiiveieeiiiiininnnaas Ketchikan,
C.A. Burekhardt & Co.....coiiiuniiiiiiiriiiniaarieeccaaacnnens Yes Bay.
Gorman & Co. (Incorporated)....ccvveiieieiennieioncniisinenenes Kasaan Bay.
F.C. BarmeS.eceeeeeniuiaraiieiariorioneaaaancane ...| Lake Bay.
Shakan 8almon Co.evuennnnannannnn., .| Shakan
North Pacific Trading and Packing Co.. .| Klawak.
Pillar Day Packing Co.............. .| Pillar Bay.
Pactfic Coast and Norway Packing C .{ Petersburg.
John L. Carlson...o..eeeecerecnenn. ...} Taku Harbor.
George T. Myers & Co..oueeriiinii i iiiiiaiieaiieieeeaceen Sitkoh Bay.
Thlinket Packing Co... RN Funter Bn¥.
Pacific-American Flsherfes. ..o oouviemeiaieiiiiiiiiii. Excursion Inlet,
Columbia Canmng Co...vnrvierieranieereiiennanennns ...] Haines.
Yakutat and Southern Rallway Co...ooeeeeeneionniiniiniinina., Yakutat.
8alterles, ctc.—
Mrs. A B KIDEe e e eeiaien et Sunny Point.
Fred Brockman....... .| Sarkaar.
Rasmus Engee...... ceen .| Petersburg.
James Thompson.... .| Bkowl Arm
K. J. Johansen...... .| Ideal Cove.
H. E. Heckman... .| Loring. .
Louis Peterson.... .| Threemile, KupreanofIsiand.
Knutsen Brothers. ...| Wost:Point.
John Baronovitch. .| Skowl Arm.
Pater Jorgenson. .. ...| Wrangeil Narrows,
. C. Waters...... .| Holbrook.
John H. Mantle.......... .| Olive Bay.
Forss & 8kodlung....... .| Thorne Bay.
CTBIE MALIRT e e e e eeeeeaniermnaaassacesssonaaasescaasaascacaoacns Hunter Bay.
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Name. Location.
Southeast Alaska—Continued.
Salterles, etc.—Continued.
Peter TTEETS . o e e eeevtcnecnmanccenassasnsoneaseensssnenssananes Petersburg.
Alex, 8. Millar. oo oottt .| Nakat Inlet.
Beauclerc Salting Co. Beauclerc Bay.
8. E. Robertson. . Moira Sound.
Globe Fishing and I Dall Island.
Knute Hauge Wrangell Narrows.
M. E. Lane Prince of Wales Island,
H, Ap%!eton. Gasoline sloop Capelia,
W. A. Thompson, John Wilson, C. J. Parker... QGasoline vessels Annie M and
urus,
Engelbr. Wiese.....cooooiiie oo Stikine Riverand Ketchikan.
J. Lindenberger (Incorporated). ... . .cocruiriiiaioineerarnaacnnn Ketchikan, Klawak, and
Douglass.
J. T T L Petersburg.
. H. Sonsth: .t Cape Fanshaw,

Malcolm Camp ell

.} Alsek River.

Schooner “C. Seward . ..{ Junesu.
Schooner “ Aleedo™ .eee.cninreiiiiiiiiiiiiiiiiiiieiiitaenaeaaanas Do.
Central Alaska:
Cannerles—
Alaska Packers Association .........oooiiiiiiiiiiiiiiiiiiiL Ch l&ik Karluk, Alitak, and
Northwestern Fisherles Co......coviviiniiiiiiiiiiiininiiaiaannnn Orca, Uysk, and Chignlk,
Salterfes, etc.—
‘Alaska Commereial Co . Kodlak

Blod ett & Blinn

J. A, Herbert. Engllsh Bay.

8an Juan Fishin, Kenal.

Thin Point Packing Co Thin Point and Simeonof
Island.

B. Omundsen Osonlo.

Western Alaska:
Cannerles—

Alaska Packers Assoclatlon ......c.iiiiiiiiiiiiiiiiiiaiiiiai, Naknek River, Ugaguk
Rlver, Nushagak Bay, and
Kyvichak Bay.

Northwestern Fisherfes Co.....uiuiniiiniiiiiiiiiiiinianiaann.n Nushaﬁ?k Bay.

Red S8almon Canning Co............ Ugashik River.

North Alasksa S8almon Co Nushagak Bay, Lockonok,

Kvichak River, and Uga-

guk River.
Naknek Packing Co. c.oooeiiiiiiii et Naknek River.
L. A Pedersen.......cqcecececncnnn .} Kvichak Bay.

Alaska-Portland Packers Association .
Columbia River Packers Association
Alasks Fishermen’s Packing Co

- Nushagak Bay.
Do.

.. Do.
.| Wood River.

Alaska 8almon Co............
salterhs eto.—
aska Packers ABSOCIAtION . «..ooneenennea e eaeeanannn. Ugashik River.
G0 TR STY0 0370 ) s W O+ R Nelsons Lagoon.
Peter M, NelBOM .. .oouieiimii ittt ciiceiaiaannn Igushik River.
Nelson, Olsen & Co.c.vvnrernieieiiiieeii e ittt iieiiieieacens vichak Bay.

DISASTERS.

So far as loss of life is concerned, this has been the most disastrous
year the salmon industry has ever known.

On August 19, as the ship Lucille, belonging to the Red Salmon
Canning Company, of San Francisco, Cal., was leaving the Ugashik
River with the season’s pack and cannery crew, she was caught in a.
gale and driven ashore, where she became a total wreck. The cargo,
consisting of about 39,000 cases of canned salmon and 802 barrels
and 16 tierces of salted salmon, was entirely destroyed, but fortu-
nately no lives were lost. The Lucille, built in Freeport, Me., in 1874,
had a gross tonnage of 1,402 and a net tonnage of 1,297.

A disaster without parallel in the history of the Alaska salmon
industry, or in that of any of the other fisheries of this country,
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occurred the morning of September 20, when the Alaska Packers
Association bark Star of Bengal (Nicholas Wagner, master), while on
her way from the association’s cannery at Wrangell with the season’s
pack and the cannery and fishing crews, was wrecked on Coronation
Island, in southeast Alaska, and 111 persons (15 whites, including the
foreman, bookkeeper, and machinist; 67 Chinese, 26 Japanese, and 3
Filipinos) lost their lives. The vessel and cargo were a total loss,
and of the 138 persons aboard but 27 (17 whites, including the mas-
ter and first mate; 7 Japanese, 2 Chinese, and 1 Filipino) were saved.

The bark left the cannery the day before the wreck in tow of two
tugs, which were to continue with her until the open ocean was reached.
Shortly after passing out of Sumner Strait a gale sprang up from the
south and in a few hours the wind was blowing with terrific force.
About 4 o’clock in the morning of the 20th the tugs, finding that
despite their exertions the vessel was rapidly drifting onto Coronation
Island, cut their tow lines after the bark had anchored, and steamed
back to the strait for shelter. The bark held her anchors until 9.30
a. m., when she began to drag. At 10.26 she struck, and in a few
minutes was battered to pieces on the rocks. In the meantime a
volunteer crew of 5 white men, led by the first mate, had bravely
pulled a boat to shore through the raging surf in order to rig up a
breeches buoy, but before anything could be accomplished the vessel
went ashore. Many of those not carried down with the vessel itself
lost their lives in the pounding and grinding mass of wreckage and
cargo between the outer rocks and the shore, but few getting through
this alive.

The Star of Bengal was a bark with a gross tonnage of 1,877 and
a net tonnage of 1,694. She was of iron and was built at Belfast,
Treland, in 1873. When launched the vessel was under the British
flag and ship-rigged. Later she was transferred to Hawaiian regis-
try, rerigged as a bark, and when the Hawaiian Islands were annexed
by this country secured the privilege of flying the American flag.

HATCHERIES.

Seven salmon hatcheries were operated during the season of 1907-8,
as follows:

Name. Location. Owners and operators.
FOrtmMAaNN. .. .ovveeeaeenecnacearoasonsscrsnnoense Naha Stream......... Alasks Packers Association.
KATUK. . e v ccereeicarcarecnsansasosascecasasens Karluk River......... Do.
KIBWEK. v ceeeeerennneranenasaveacscocsnansnoces Klawak Lake......... N%r;gm PaciﬁOO o0 Treding and
g Co.

HOUB. e eeeeeeeeeeeameeaeeanneeesannceenannes Hetta Lake........... Northwestern Fisherles Co.

UBATA . e cveeerernosersecnnsnananconcssnrascsns %uadm Stream....... Do.

€8 LAKG. .o ervennaeierenrnrannnacsnacenaninnen es Lake._............ U. 8. Bureau of Fisherles.
Afognak . ... .o.ciiiiiiniiniianaaectasinaaneans Afogunak Island....... Do.
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During the preceding season but five hatcheries were operated, the
increase being due to the near-completion of the Afognak hatchery
and the renewal of operations at Quadra hatchery, which was built
in 1901, but has been idle in recent years. The initial take of eggs
was made at Afognak, but the season did not fulfill expectations, the
light run in this region preventing the hatchery from filling its
troughs. The first eggs were taken July 27 and the last on August
26. Hatching began about October 31.

At Fortmann hatchery likewise the results were disappointing,
as its capacity is over 100,000,000 eggs and not one-fourth of this
number was secured. This was the more unexpected since there was
a good showing of fish in the Naha during the summer and no diffi-
culty was anticipated in obtaining a full quota of eggs. At spawning
time the ripe fish did not frequent in numbers their usual beds in the
vicinity of the hatchery at the head of Heckman Lake. Large schools
were, however, found at the head of Jordan Lake, which is the next
of the series below Heckman Lake, and in the stream connecting the
two. Obstructions made this region a bad collecting ground, and
before it could be sufficiently cleared the season had ended with a
small take.

At Fortmann hatchery an attempt to propagate plankton as food
for salmon fry has been begun. It is hoped that the small organisms
sought will multiply in trenches filled with cow manure and connected
with the lake.

At Yes Lake anticipations were not realized, and the egg season
ended with the hatchery about two-thirds full. There appeared to
be plenty of salmon in the lake, but during the latter part of the sea-
son high water carried many of them past the hatchery racks, where
they were inaccessible to the spawn takers.

Hetta hatchery had prepared to accommodate 11,000,000 eggs.
Two distinct runs occur in Hetta Lake, the first going to the main
creek at the head of the lake, the other to the hatchery creek nearer
the foot of the lake. The earlier run yielded 5,000,000 eggs, and as
this was about four times the number secured from the first run in
1907 it was confidently expected to fill the hatchery. The second run
proved so short that the take fell considerably below the hatchery’s
capacity.

In division no. 1 of the United States district court for Alaska the
grand jury, sitting at Skagway in July, 1908, included among its
recommendations the following:

We believe that the Government should own and operate the hatcheries and would
recommend that one be established in this vicinity.
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OurrPuT OF THE SALMON HATCHERIES OF ALASKA.

1907-8. 1908-9.

Hatcherles. Sockeye. Sockeye. Coho.

Fry liber- Eggs

Eggs taken. Jiod | Eees taken. ta)ggn.
KArlUuK. . ooveineanroieosnoconccracrrcaccenscnecconn 47, 808, 200 43, 655, 000 40,320,000 |..........
FOrtMANN. . ccaeeeenernemeacarecsancoionsnceanansen 41, 280, 000 33, 920, 000 24,465,000 |..........
Ye8 LBKO. . .eevaeneeienaetanaeiiieiaetiatinean 65, 550, 000 61, 369, 000 50, 000, 000 17,000
Afognak. . .. N PO SUEN SRS 46,380,000 |.........-
Klawak . e 3, 500, 000 2,778,000 3,200,000 |..........
87,800,000 [.........0
a 5,000,000 |..........

a Approximate.
STATISTICS.
CATCH.

Below will be found a table showing, for the geographic sections,
by apparatus and species, and by species alone, the number of salmon
_caught in the years 1906, 1907, and 1908.

The noticeable feature of this table is the large increase in the
number of salmon taken by gill nets. In 1907 the gill-net catch
dropped off very materially. The increase in 1908, which occurs in
western Alaska almost wholly and is made up of red salmon, is due
principally to the excellent run in Bristol Bay and to the increase of
apparatus consequent upon the closing of Wood River to fishing.
Dog and coho salmon caught in gill nets appear in decreased numbers
each season. The seine catch has almost held its own as compared
with 1907. Humpback salmon comprise more than half the catch
in this form of apparatus. There has been a large increase in the
number of traps in recent years. In 1905, 70 traps were used; in
1906, 65; in 1907, 79; and in 1908, 101 traps. Southeast Alaska
increased the number of her traps from 32 in 1905 to 65 in 1908;
central Alaska decreased from 23 in 1905 to 22 in 1908, and western
Alaska decreased from 15 in 1905 to 14 in 1908. The closing this
year of Wood River to all fishing threw out 6 traps from the river,
but 5 were added in Nushagak Bay, making a net decrease of 1 in
western Alaska. As a result of the large increase in traps in southeast
Alaska the catch in this form of apparatus shows a very considerable
increase over 1906 and 1907, this incresse being made up almost
wholly of humpback salmon. The decrease in the spear catch is due

74811—09——2
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to the refusal of most of the cannery men to purchase hooked fish
caught by the fishermen on the Chilkoot River.

The table shows also a large increase (2,437,433 fish over 1907 and
7,398,156 fish over 1906) in the catch of humpback salmon, also a
large increase (5,775,616 fish) in the catch of red salmon, a small
increase in the catch of dog salmon, and a decrease in the catch of
coho and king salmon. The decrease in the coho catch is due to the
lateness of the run of this species. Owing to the heavy run of other
species in southeast Alaska, most of the canneries had completed
their packs before the main portion of the coho run appeared. Nearly
all of the increases occur in southeast and western Alaska.

‘CATCH OF SALMON IN ALASKA IN 1906, 1807, AND 1908, BY SECTIONS, SPECIES, AND

APPARATUS.
Boutheast Alaska. Central Alaska.
Appsaratus and specles.
1906. 1907. 1908. 1008, 1007, 1908.
Belnes:
Coho, or silver............. 309,154 302,963 273,903 23,738 48,750 60, 847
Dog, or chum..... 1,157,139 | 1,101,822 | 1,378,330 [....cccvuceifemacennanenafoneaannnnn..
Humpback or plnk 5,722,877 | 8,614,551 | 8,900,467 |............ 252,373 2068, 466
King, or spri . 1,122 259 1,812 3,640 4,015 3,028
Sockeye, orred............ 1,502,389 | 1,419,221 1,601,149 | 4,068,582 | 3, 568,009 2,700,760
Total.ceeeninvnieeninnnns 8,602,681 | 11,438,816 | 12,245,760 | 4,095,860 | 3,873,216 3,042,091
“Traps:
Coho, orsilver............. 256, 708 139,783 119,034 93, 486 163,076 90,616
Dog, orchum............. 355,048 158,170 B - 0 T .
Humpback, or pink....... 1,377,430 | 3,438,335 | 5,102,843 64,100 6,420 375,140
King, or spring............ 4,335 26,835 3,448 16,868 36,791 17,216
Bockeye, or re 615, 261 615, 684 486, 6468 | 1,487,606 | 2,711,142 2,285, 401
B X171 SN 2,608,791 | 4,378, 807 | 6,080,680 | 1,662,049 | 2,917,429 2,768,373
Gill nets:
Coho, orsilver............. 91,609 83,043 84,176
Dog, orchum............. 68, 522 74,298 56, 431
Humpback, or plnk ....... 99, 496 18,029 59, 682
King, or sprin 30,956 70, 388 04,148 7,869 27,022 18,351
Sockeye, orred............ 353,383 214, 442 378,834 441,491 358,649 512, 464
Totaleceeneiiiiiiinennnnn 633,960 461,100 643,171 449, 360 400,671 530,815
Lines:
Coho, orsilver............. 2, 500 1,052 1,320 | ool
King, or spring............ 58,174 23,082 61,633 ...t
Total.eoeeeiiennaenannnnn. 60,674 24,134 [$728° i 20 IR PR PR
Spears:
Sockeye, orred............ 62,823 20,000 4,000 [.ooeeeieieiaiieeaeeeie
Wheels:
King, or 8pring......ooooo]iiviinnainifovinannaii 1 R R P
“Potal:
Coho, or sitver. 659,971 627, 741 478, 532 117,223 226,835 151, 463
Dog, or chum. 1 670, 700 | 1,334,200 | 1,803,479 |...........ilieiiiaiciaaicanaaai...
Humpback, or 7,109,812 | 12,070,915 | 14,062,892 64,100 258,793 643, 606
King, or spr:eg 120, 564 31,008 28, 367 67,828 y
Bockeys, or ceeeee| 2, 623,860 2, 269, 347 | 2,500,620 | 5,997,679 | 6,637,860 b, 607,615
Grand total............. 12,048,935 | 16,322,857 | 19,036,600 | 6,207,369 | 7,191,316 " 6,341,279
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CAaTcH OF SALMON IN ALABKA IN 1806, 1907, AND 1908, ny SECTIONS, SPECIES, AND
ArparaTUs—Continued. .

! Western Alaska. Total.
Apparatus and specfes. ' -
1908. 1807. 1908. 1906. 1907. 1908.
Seines: f
Coho, orstlver............. ereeeieen 322,892 351,722 334,840
Dog, orchum........ : 1,157,139 | 1,101,822 1,378,339
Humpback, or pink.. 5,722,877 | 8,866,924 9,168,933
King, or sprlng.... ce. , 762 4,274 4,840
Sockeye, orred............ 5,570,971 | 4,987,200 4,400,899
Tot8leueneeennnnneeeenefiiiiii oo 12,788,641 | 15,312,032 | 15,287,851
Traps:
Coho, or silver 1,500 29,199 20,000 351,693 332,058 220,650
Dog, or chum. 466,632 36,141 114,534 821,680 194,311 483,243
Humpback, or 352,526 1,500 261,519 | 1,794,065 | 3,446,255 5,739,502
King, or sprlng. 8,530 5,011 4,856 27,723 88,637 25,520
Sockeye, or red.. 791,166 | 1,078,869 860,516 | 2,804,033 | 4,405,605 3,032,563
Total....ooeimniinaaa... 1,618,354 1,150,720 | 1,261,425 | 5,880,194 | 8,446,956 | 10,110,478
Gill nets:
Coho, or sllver............. 206,110 109,650 86,088 297,719 208,593 170,264
Dog,orchum............. 1,222,043 472,588 340,309 | 1,280,565 546,884 308, 740
Humpback, or pink....... 91,561 337,514 138,138 191,057 355,543 197,720
King, orspring............ 138,343 134,361 87,174 177,168 231,801 169,673
Sockeye, orred............| 10,224,060 | 9,181,034 | 16,013,966 11,018,034 | 9,754,125 | 16,905,264
Total.ooeovieiiaiaan. s 11,882,117 | 10,235,175 | 16,665,675 | 12,965,443 11,008,946 17,830,661
Lines:
Coho,orsllver.............b..oo oo 2,500 1,052 1,329
King,orspring._..........0 ... ... L 58,174 23,082 61,633
Total..ooooovvvneeeeeeedo 60,674 24,134 62,962
8pears:
Sockeye, 6rred.......oooeifeieevenenn i, 52,823 20,000 4,000
‘Wheels:
King, or spring...oooveeecfo i 27
Total:
Coho, or silver............. 207,610 138,849 106,088 084,804 803,425 736,083
Dog, orchum....... ..| 1,688,675 508,727 454,843 | 3,259,384 |- 1,843,017 2,258,322
Humpback, or pink. 444,087 339,014 308,657 | 7,707,909 | 12,668,722 | 15,106,155
King, or sprins.... .| 144,873 139,402 92,030 267,827 327,794 261,693
Bookeye, or red............. 11,015,226 { 10,259,903 | 16,874,482 | 19,536, 761 19,167,110 | 24,042,728
Grand total............. 13,500,471 | 11,385,895 | 17,927,100 | 31,756,775 34,900,068 | 43,304,979
OCANNING.

At the beginning of the year but few cases of the previous year’s
pack, except of pink salmon, were left in the hands of the canners or
brokers. Pink salmon has been almost a drug on the market since
the close of the 1907 season, owing largely to a cessation of the de-
mand throughout the Southern States, the chief market for this
grade of salmon. As the end of the canning season ‘approached this
Yyear, certain packers began to cut prices on pink salmon, and conse-~
quently the market soon became demoralized. After prices appeared
to have reached the bottom, however, the demand increased some~-
what. All other grades of salmon were in excellent demand at good
prices, and the greater part of the pack was marketed by the first of
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the year. The export demand for red salmon, which fell off consid-
erably in 1907, was this year better than ever.

Persons engaged.—The fishermen engaged this year numbered
3,378, of whom almost two-thirds were white. The cannery em-
ployees numbered 7,214, among whom the Japanese were for the
first time more numerous than any other single nationality. The
transporters numbered 493, a slight decrease from 1907. In all,
11,085 persons (4,403 whites, 2,250 Indians, 2,415 Japanese, and
2,017 Chinese) were employed in this branch of the fishing industry.

PrrsonNs ENGAGED IN THE SaLmMoN CANNING INDUSTRY IN 1908.

Occupation and race. sﬁ‘i‘g’f{’ft g?;’st;:] ‘Xﬁ::f;“ Total.
525 408 1,508 2,439
844 16 62 922

) ¥ P P, 17
1,388 422 1,670 3,378
312 258 922 1,492
810 108 301 ,30
785 303 859 2,017
422 313 1,603 2,308
2,300 1,130 3,775 7,214
204 128 140 472
p L 2 VO 7 21
218 128 147 493
3,013 ] 1,680 5,492 11,085

Investment.—There were 129 steamers and launches and 37 sailing
vessels engaged in transporting. Of these the ship Lucille was wrecked
and lost at the mouth of the Ugashik River, in Bristol Bay, on August.
19, and the bark Star of Bengal was wrecked and lost off Coronation
Island, in southeast Alaska, on September 20, with an appalling loss
of life. '

Gill nets were the principal form of apparatus in use, by far the
greater part being employed in western Alaska. Purse seines, which
have been employed almost exclusively heretofore in southeast
Alaska, are coming into use in central Alaska. Haul seines and
traps are most numerous in southeast Alaska. A wheel appears in
the table for the first time.

There were 50 canneries in operation (23 in southeast Alaska, 8 in
central Alaska, and 19 in western Alaska), an increase of 2 over 1907.
One of the reserve canneries in western Alaska was reopened, and
there was anew cannery, that of the Astoria and Puget Sound Packing
Company, on Excursion Inlet, southeast Alaska, in operation.
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INVESTMENT IN THE SALMON CANNING INDUSTRY IN 1908.

Southeast Alaska.| Central Alaska. | Western Alaska. Total.
Ttems.
Nb‘érn.l- Value. Nb%?.l. Value. I‘{)lgn- Value. Nb‘g_'." Value,
Cannerfes............c.-. 28 eeeineaannn : 3 R b1 I P, [V
Tmnsgortlng vessels: .
eamers sand
launches........... 83 54,900 24 | $226,100 42 | $622,550 129 | 81,202,550
Tonnage. ........ 1,603 j........... 1,256 |........... 8,008 |..........n 5,867 |...........
Salling............... 158,500 316,000 24 587,900 371 1,082,400
Tonnage......... 7,385 1. ........ 13,218 [Levnunn. ... 34,857 |..oeenn.... 55,438 |...........
Boats.....covvevinnnnnnns 607 116,140 332 71,005 885 203,835 | 1,824 481,880
Apparatus: .
Haul selnes. ......... 53 15,801 22 16,500 ... fiiiaia.t. 75 32,301
Purse selnes.. .. 36,214 26 7,000 |ocicaiedeninaiannn. 141 43,214
Gill nets. ...... 10,680 12 1,800 876 72,875 971 85,365
Traps, stake. . 120,500 18 28,050 11 14,000 75 171,550
Traps, ﬂontlng .. 20,100 1 1,500 |.ooiiiii]eeecnnncann 16 21,600
L7-) A, 1,000 |. .. . . 1 1,000
Shore and accessory pr p-
(1 ¢ 20 1,088,047 (........ 1,189,041 {........ 2,605,053 |........ 5,753,041,
Total. . c..oovne e 2,810,972 |........ I 1,857,706 §........ 4,186,213 |........ 8,854,981

Output.—The table of products shows the quantity and value of
each species packed, with size and style of can. Western Alaska
leads in the quantity and value of the pack, followed by southeast
and central Alaska in the order named, Red, or sockeye, salmon
predommate, especially in western Alaska. Humpbacks are second
in quantity and value. Of the total pack given below the following
were lost in the various disasters mentioned elsewhere in this report:
Coho, 2,125 cases; dog, or chum, 3,448 cases; humpback, 45,863
cases; king, 582 cases; and red, 38,962 cases. These have been
included in the statistical tables, as they had passed through all the
stages of packing dnd were eventually paid for by the insurance
companies.

OuTPUT OF SALMON FROM THE CANNERIES IN 1908, BY SPECIES AND SI1ZE OF CANS.G

Southeast Alaska. Central Alaska. Waestern Alaska, Total,

Products. h

j Cases. I Value. Cases. Value. Cases. Value. Cases. Value.

Coho, or silver: ;
i-pound fiat...... 209 $627 [ooenenni i e 209 $627

1-pound fiat...... 2,414 L B I O O PN 2,414 9,003
1-pound tall. . ... 46,340 | 183,083 | 11,643 | $46,172 | 8,426 $33,704 | 060,300 | 203 550
Total.. ee..o| 48,963 | 194,213 11, 643 46,172 ¢ 8,428 33,704 68,932 274, 089
’Dog, or chum:

1-pound flat...... 107 ] S L P, 107 821
1-pound tall...... 180,007 | 452,357 101,519 | 218,406 553, 876
Total.......... 180,204 | 452,078 101,519 | 218,513 554,197

Humpbaok, or
1-pound flat...... 869 | 1,500 feeurnrnrerfornmnennidoeeen L 569 1, 690
1-pound tall...... 592,009 |1, 587,822 30, 661 85,673 20,834 58,204 | 043,504 | 1,731,789
Total.......... 502,638 |1, 589,412 30,661 85,673 20,834 68,204 | 644,133 | 1,783,379

6 All pound cases contain 48 1-pound cans; the 3~pound cases contain 48 3-pound cans,
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OvutpuT OF SALMON FROM THE CANNERIES IN 1908, BY SPECIES AND S1zE OF CANS—

Continued.
Southeast Alaska. Central Alaska. Waestern Alaska. Total.
Products. 7
Cases, | Value. | Cases. | Value. | Cases. | Value. | Cases. | Valus.
King, or spring:
3°pound flat...... 126 $425 [coveeennilennanin oo 125 8428
1-pound tall... ... 2,427 9,931 6,416 | $27,040 | 14,824 | $62,471{ 23,667 99, 442
Total.......... 2, 552 10,356 6,416 27,040 14,824 62,471 23,792 69, 867
Red, or sockeye:
d-pound flat...... 68,083 [.oeveennnerneeiinideeei 21,817 68,083
1-pound flat...... 138,120 [eeeceee]eeeeen oo ool 20,950 138,120
1-pound tall...... ,272 | 877,101 {1,720,857 [1,087,211 (4,928,919 1,613,811 | 7,318,048
Total.......... l. 874,476 1 377,101 1,720,857 {1,087,211 4,928,919 |1,662,678 | 7,524,261
Grand total....[1,022,723 |3,121,134 | 425,721 |1,879,742 |1,169, 604 5, 184,907 [a2,618,048 ilO, 185,783

a Reduced to a common basis of cases contalning 48 1-pound cans the pack is 2,606,972 cases.

Comparison of pack of 1905, 1806, 1907, and 1908.—Of the four
years in question the pack of 1908 exceeds all the others in both
quantity and value, and is the largest made since the beginning of
the industry. The pack of red salmon in 1908 is larger than in any
other year. - But few }-pound flat cans were packed in 1908 as com-
pared with the other years.

Taking the “Il-pound tall,”’ which is the common size can, as a
basis of comparison, it is seen that cohos averaged $3.98 per case,
an increase of 7 cents per case over 1907; dog, or chum, salmon aver-
aged $2.53 per case, a decrease of 44 cents as compared with 1907;
humpback, or pink, salmon averaged $2.69 per case, a decrease of
47 cents as compared with 1907; king salmon averaged $4.20 per
case, an increase of 2 cents as compared with 1907; while the red,
or sockeye, salmon averaged $4.52 per case, a decrease of 7 cents per
case as compared with 1907. -

CompARISON OF THE QUTPUT OF THE SALMON CANNERIEs IN 1905, 1906, 1907, AND
1908.

1905, 1906. 1907, 1908.

Products. -
Cases. Value. Cases. Value. Cases. Value. Cases. Value,

Coho, or sllver:
¥

und fat. 1,02 s1,75¢| 3,217 36,588 90 | 84,278 209

394 1,340 | 15044 | 63,487 3,033 | 17,202 2,414 9, 903
| 66,484 | 2120781 | 91,582 | 312,034 | 80,772 | 316,810 | 66,309 | 263,659
Total..ee.......| 67,810 [ 215,875 | 110,743 | 382,100 | 85,674 | 337,384 | 68,832 | 274,089

Dog, or chum:
gé-pound [i7X S KU SUUUUUPRT AU ISR 491 1,228 |eeeena oo
pound fiat_ .| LN 664 | 2,125 107 a2l
1-pound tall...... 41,972 "113,086°) 254,812 | 730,235 | 183,262 | 544,404 | 218,406 { 553,876

Total...........| 41,972 | 113,066 | 254,812 | 730,235 | 184,417 | 547,767 | 218,513 1 &54,17¢
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CompARrISON OF THE OUTPUT OF THE SALMON CANNERIES IN 1905, 1906, 1907, AND

1908—Continued.
1905. 1906. 1907. 1908.
Products.
Cases. Vslue. Cases. Value. Cases. Value. Cases. Value.
Humpback, or pink:
3-pound fat.. .. 2,040 | $4,85L | 17,589 | $46,008 |.c.eeen..ilenunn.n...
I-pound flat.. 2,618 8,378 ) 26, 662 569 31, 590
1-pound tall.. 108,597 | $498,194 | 344,200 (1,033,722 | 545,772 1,726,626 | 643,504 | 1,731,789
Total...........| 168,607 | 498,184 | 349,767 |1,046,051 | 570,767 (1,799,280 | 644,133 | 1,733,379
King, or spring;
pound flat......\.....oi il 189 397 28 98 125 425
-pound flat...... DL I O O S R SO R
J-pound tall...... 124,414 30,748 | 115,826 43,410 | 181,620 23, 667 09, 442
Total...........| 42,125 141,099 30,037 | 116,222 43,438 | 181,718 23,792 99, 867
SBockeye, or red:
3pound flat...... 25,830 46,674 40,541 | 125,305 45,383 | 160,731 21,817 68,083
I-pound fiat...... 18,726 67,410 36,763 | 161,783 20,821 | 154,646 26,850 138,120
1-pound tall...... 1, 542,788 5,221,463 (1,414,426 '5,333,687 (1,242,600 |5,599,850 |1,613,811 | 7,318,048
Total...........J1, 587,343 |5,335,547 [1,500,730 [5,620,875 [1,317,804 (5,015,227 [1,662,678 | 7,624,251
Grand total....[1,907, 967 (6,304,671 [2,246,989 |7,806,302 |2,202,100 [8,781,306 |2,618,048 (10,185,783

The construction of several new canneries is under consideration
at present, one to be located on the Italio River, one of the small
streams debouching directly into the ocean between Yakutat and
Dry bays; another on the Alsek River, a tributary of Dry Bay, and
one on Hawk Inlet, Admiralty Island, all in southeast Alaska.

Mr. R. A. Leonard, of Haines, last year put up a salmon product
which he called ‘‘Flaxsamo.” The fish were lightly smoked and
then shaved into thin strips, like chipped beef, and packed in hermet-
ically sealed cans, a little oil being used for preservation.

PICKLING.

The salmon salteries met with fair success this season, but the
prices realized for the prepared products were not so good as in 1907.

The scheme of the United States Bureau of Education to send an
experienced salter to its station on Kotzebue Sound, as mentioned
in the 1907 report, in order to instruct the natives in the best and
latest methods of pickling salmon has not yet been carried out, but
probably will be in a year or two.

A company known as the Alaska Fish and Cold Storage Company,
said to be composed largely of Boston capitalists, late in the spring
began the construction of a cold-storage plant at a point on Wrangell
Narrows near the southern end, which it named Kems. Several of
the smaller buildings and a part of the wharf had been completed
when financial difficulties, with lawsuits and attachments, tied up
the work, with apparently but small prospect of continuance by the
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present company. It had been the company’s intention to freeze
salmon, halibut, trout, ete. -

The saltery mentioned in previous reports as having been sent to
the Kuskokwim River is still cached at Bethel, nothing having been
done this year. There is a large annual run of king salmon in this
river, however, and the natural difficulties of operating, owing to the
ice remaining in the river when the king run begins, will in time, no
doubt, be overcome. This year 88 barrels of king salmon, valued at
$1,056, were shipped from the river by traders, who got them from
the natives.

Persons engaged.—This year 540 persons (of whom 243 were fisher-
men, 272 shoresmen, and 25 transporters), an increase of 57 over
1907, were engaged in the pickling industry.

Persons ENGAGED IN THE SALMoN-PickLiNg INDUSTRY IN 1908.

Southeast | Central ‘Western
How engaged. Alasks. | Alasks. | Alaska. | 1otal

83 23 46 132
20 87 4 1
83 110 50 243
48 18 73 130
43 50 39 132

............ | ST 1
91 69 12 272
13 3 7 23

............ 2 iinnnn.. 2
13 5 | 7 25
187 184 I 169' 540

Investment.—There were 35 salteries (23 in southeast Alaska, 7 in
central Alaska, and 5 in western Alaska) in operation, an increase of
11 over 1907. In addition, some of the canneries and several of the
mild-curing plants also salted their surplus catch, and while the prod-
uct has been included in the present figures the men and investment
could not be separated from the statistics of the other branches of
the industry. - Omitting these, the total investment in the pickled-
salmon industry amounted to $352,246, a gain of $42,933 over 1907.



FISHERIES OF ALASKA, 1908. 25

INVESTMENT IN THE SaLMoN-Pickring INpusTRY 1IN 1908.

Southeast Alaska.l Central Alaska. | Western Alaska. Total.

l

Items. : J .
Num- | yaue. | NO | value. I‘D‘;{,"‘| Value. | NU™ | value.

Salteries. ......coovevveecnnns 23 ..., Y () PP, 5 leeriacnnns 35 ferverennnn
Transporting vessels:
Steamers and launches. . 14 { 819,300 2 $8,000 3 $3, 000 19 331,200

Apparatus:
v Haul seines.......
Purse seines
Gillnets..........

o Aggregate length of 4,610 yards. b Aggregate length of 2,240 yards. cAggregate length of 8,150 yards.

Output.—The output amounted to 35,949 barrels and 6,247 half-
barrels, with a total value of $352,707. This is an increase of 12,767
barrels and 2,067 half-barrels in quantity and $112,158 in value over
1907. As usual, red salmon formed by far the greater part of this
pack, most of these being put up in western Alaska. Some dog-
salmon bellies were also packed this year. As 1908 was the last
year in which the packing of salmon bellies by process involving
waste was permitted, some salteries made an especial effort to get up
a big pack, and the result shows in an increase for all species.

In the wreck of the ship Lucille in August, 1,102 barrels (compris-
ing 983 barrels of red salmon, 25 barrels of red-salmon bellies, 93
barrels of pink salmon, and 1 barrel of king salmon) and 16 tierces of
king salmon were lost. These, however, as in the case of the canned
salmon, have been included in the statistical tables.

QUANTITY OF SALMON PickLeEp IN 1908, BY SPERCIES.

Sg‘fg‘ﬁft Central Alaska.| Western Alaska. Total.

Produots.

Num-

Num- { yayye | NUI- ygiye, ol | Value. [ 150" | Value.

ber. Der.

592 | 84,808
38 380
122 707
117 699 |..
Humpbac ..do....| 2,263 17,101 i.
Humpbaok belf)as .half-barrels. . 517 | 3,347

D 0 7 bamls .| 2,148 ) 24,313
Kling, orspring. ...do....
Kingbellles............... do.
Red i‘)or sockeye.
Red bellies................
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MILD CURING.

The business of mild curing king salmon was much overdone on
this coast in 1907. Thinking that the heavy demand and high prices
of 1906 would continue indefinitely, the packers put up large quan-
tities, including quite small fish, and even the white-meated, which
had been cured but sparingly before. The practice has becn to sell
the largest and finest red-meated fish in Europe, reserving the
smaller red-meated fish for smokers in the castern part of this country.
Last winter, however, one of the packers, finding himself with too
large a supply on hand, offered some of his best goods to the eastern
smokers, who thereafter refused to consider the small red-meated
fish or the white-meated ones, and the packers were thus left with a
large quantity of unsalable goods on their hands. The high prices
had also driven some of the smokers to return to the use of hard-
cured kings, which were selling at a much lower figure than the mild
cured. The demand in Europe for the better grade of mild-cured
fish, especially in Germany, which was then under & financial and
business depression, also fell off very materially. In consequence
the year opened with much discouragement, and while there was
some improvement as the season advanced, the industry at no time
attained the dimensions of the season of 1907. Warned by last
season’s experience, the packers cured but few small red-meated
or white-meated fish. In 1907 one packer mild-cured a quantity
of coho, dog, and humpback salmon, but he found so much difficulty
in disposing of the product that he abandoned further efforts in this
line.

In mild curing the fish are split down the middle, the head, tail,
and all fins except the pectorals removed, and the backbone cut out.
The fish is then in two halves. Each of these halves, or sections, is
then scored on the outside eight or nine times with the knife. The
inner side of each section is then carefully scraped clear of blood and
membrane with a knife, while the outside is thoroughly cleaned with
a scrubbing brush. The sections are then laid carefully, inner side
up, into a tierce partly filled with fresh water and cracked ice, in
which they remain for an hour cooling off. TFormerly the fish were
put into brine, but it has been found that ice water answers the pur-
pose much better. After being thoroughly cooled the sections are
salted down in the tierces, each one being laid with its tail toward
the center. Usually about 50 whole fish are required to fill a tierce,
but one fisherman brought in several tierces this summer which ran
27 to the tierce, a most unusual size. In dressing the fish, slightly
over one-fourth is lost. The fish are but lightly salted, and owing
to this must be kept in cold storage until used. As stated above,
the principal consumers of these fish are the smokers, who take
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them from the tierce, wash them for a few minutes, and then
have a practically fresh fish to smoke, and not, as in the days when
hard-pickled salmon were used, one that had lost most of its oil and
flavor through the excessive amount of salt needed to preserve it.

With the exception of a large plant at Kenai, on Cook Inlet, the
total pack was put up in southeast Alaska, and amounted to 1,122
tierces, valued at $62,451, in southeast Alaska, and 256 tierces,
valued at $15,360, in central Alaska, a somewhat smaller pack than
in 1907.

MINOR PRESERVING PROCESSES.

Dry salting and drying.—At English Bay, in Cook Inlet, and a
few other places in central Alaska, the bellies of red and coho salmon
are cut out and salted, after which the backs are dried in the sun and
after being thus cured are used for fox food at the fox ranches. This
product is called ‘‘ukalu.”

For several years a large quantity of dog salmon was dry salted
for the Japanese trade, but owing to a rapidly diminishing demand
since the Russian-Japanese war, less and less of this is prepared each
season, the pack this year amounting to but 20,800 pounds, valued
at $416, a decrease of 86,780 pounds in quantity and $1,089 in value,
as compared with 1907. ’

Smoking.—A delicious smoked product, known locally as ‘‘beleke,”’
is put up at Xodiak, red and coho salmon being utilized. In prepar-
ing this only the backs of the fish are used, the belly part being cut
out and salted separately. The backs are divided into three grades,
according to size, viz, ‘‘small,” ‘‘medium,” and ‘‘large.” They are
first put into a brine, the large being put in first, followed by the
medium and small at intervals of one hour each, this being done so
that all will be cured at about the same time, the larger fish requiring -
longer time than the smaller. The red salmon backs are allowed to
remain in the brine about sixteen hours, but as the coho backs are
larger they are kept in the brine from nineteen to twenty hours.
After being thoroughly salted the backs are removed from the brine
and rinsed in {resh water, then hung up in the sun for about twenty-
four hours to dry and to allow a thin skin to form on the outside.
They are then hung up in the smokehouse, in the presence of a
little fire of cottonwood or alder. On dry days the gable windows
are thrown open and the wind allowed to pass through while the
smoking is going on. The smoking must be done slowly, a couple
of weeks being devoted to it. There is a good demand for this prod-
uct locally, and the fish sell for from 15 to 20 cents a pair.

Freezing.—The only establishment engaged in freezing salmon is
at Taku Harbor, in southeast Alaska. The species handled this
year were king, red, silver, and dog. Other species of fish frozen
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were halibut, steelhead and Dolly Varden trout, black bass, and red
rock cod.

Fresh salmon.—Owing to a shortage of salmon on the Columbia
and Sacramento rivers, and an unprecedented demand from the east-
ern part of the country for fresh salmon, the shippers of fresh king
salmon found a ready market for their fish, and as a result the ship-
ments far exceed those of previous years. It was the more easily
possible to supply this demand, as the mild curers, for reasons stated
elsewhere, did not compete for the white-meated or the small red-
meated kings. Ketchikan, Wrangell, Petersburg, Juneau, and Tee
Harbor were the principal shipping points. For shipping fresh the
kings are opened down the belly, the viscera and gill rakers are
removed, and the fish are then packed in ice in boxes.

During the course of the season 36,286 king salmon were disposed
of in a fresh condition, principally outside of the district. A con-
siderable quantity of red, coho, and humpback salmon were also
disposed of locally in a fresh condition.

FISHERY NOTES.
KING-SALMON FISHERY.

This fishery is gradually developing into an all the year round
industry. In southeast Alaska, during the winter and spring months,
king salmon are to be found in most of the bays, sounds, and straits,
feeding upon the herring, smelt, eulachons, etc. In the spawning
season—May and June—the principal streams which this species
enterand ascend are the Unuk, Stikine, Taku, and Alsek rivers, in south-
east Alaska; the Copper and Kenai rivers, in central Alaska; and the
Ugashik, Ugaguk, Naknek, Kvichak, Nushagak, Togiak, Kusko-
kwim, and Yukon, in western Alaska. Owing to the distance from
markets and the lack of rapid transportation facilities, the handling
of fresh king salmon is confined to southeast Alaska, but as soon as
the latter handicap is overcome there will doubtless be a large devel-
opment in this line in the other two sections.” In the early part of
August the kings reappear in Frederick Sound and Seymour Canal,
gradually extending their range until the greater part of southeast
Alaska is once more covered. They are then feeding upon the
herring and smelt.

While the fish are feeding they are caught solely by trolling. In
this method the white fishermen generally use either the Hendryx
Seattle trout bait spoon No. 5 or the Hendryx Puget Sound- No. 8.
The former comes in nickel or brass and nickel and brass; the full
nickel is preferred. The Siwash hook No. 9/0, known as the Victoria
hook in British Columbia, is in quiteé general use. As a rule but one
hook is used, and this hangs from a ring just above the spoon, while
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the point of the hook comes a little below the bottom of the spoon.
‘Occasionally double or treble hooks are used. Some fishermen use
bait, and when this is done the herring, the bait almost universally
employed, is so hooked through the body as, when placed in the
water, to stretch out almost straight and face forward as in life.

When the kings begin to school preparatory to ascending the
rivers to spawn, they are then taken by means of gill nets. A few
traps were placed in the water early in May this year .in order to
catch kings, but they were all failures, owing doubtless to the fact
that at this season the kings are feeding and consequently do not
school.

Gill nets are usually drifted back and forth with the tide, but in
Dry Strait, near Wrangell, into which the Stikine River debouches, a
different method is employed. Here the strait, except in certain
narrow channels and pools called “sloughs;’ becomes absolutely bare
at low tide. ~ As the tide is ebbing the kings, which remain in the
strait for some time before entering the river, slowly drift backward
down with it. The king is a wary fish, however, and always resists
the current to a certain extent. Were a gill net drifted with the tide
but few kings would be meshed in it unless frightened, as their
resistance to the tide would hold them at about the same distance
from the moving net at all stages of the journey. Toovercome this,
the gill netters either anchor. their nets or else use stakes to hold
them. When stakes are employed a double row, about 8 feet apart,
is used. The net is not attached to these stakes, but at about half
ebb the net is paid out from the boat a short distance above the
rows of stakes and is allowed to drift down and lodge against them.
As soon as it is slack water the net is lifted and the fish removed.
The net can then be carried to the other side of the stakes and fished
with the flood tide.

During the winter some kings are taken on halibut trawls set at
times in 30 and 40 fathoms of water in Ernest and Frederick sounds
and Chatham Strait, and these kings have halibut, rock ced, and
cod in their stomachs. At this season but little animal life is found
near the surface, hence the kings are compelled to go deep in order

- to secure food. )

In southeast Alaska, during the early part of the year, the kings
were very erratic in their movements, due possibly to their pursuit of
the herring, which latter species abandoned this year certain old-time
resorts and sought new ones. The kings were not in very great
abundance at any time, however. There was a good run of spawning
fish in Cook Inlet, and in western Alaska, where the king is not much
sought after as yet, the run of spawning fish was about up to the
average, although the old fishermen say that the present runs do not
begin to compare with those of ten and twelve years ago.
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The large red-meated kings are mild cured, while the small red-
meated and the white-meated fish of all sizes are usually shipped
fresh. The competition for fish was not so keen as last year, and as
a result prices were not so high. Early in the season 60 cents was
paid for red-meated kings of 17 pounds and over, and 15 cents for al]
white-meated kings. All red-meated fish under 17 pounds were
counted two for one. The prices soon rose to 75 cents for red-
meated kings of 17 pounds and over (all under to count two for one),
and 25 cents for all white-meated fish.

In southeast Alaska the proportion of white-meated king salmon
varies considerably in different places. In the neighborhood of
Tee Harbor last spring about half of the catch was white-meated
fish, while in the vicinity of Wrangell the white-meated fish consti-
tuted about 35 per cent of the total catch. One trap set in the
neighborhood of Auk Bay caught throughout the season 368 red-
meated kings and 250 white-meated kings. In the Alsek River but
5 white-meated kings were caught during the season. The white-
meated kings appear to be increasing in number, due doubtless to
the much greater destruction amongst the more valuable red-meated
fish. In the Cook Inlet region the run comprises red-meated fish
alone, while in the Bristol Bay region, in western Alaska, the earliest
runs are made up almost entirely of red-meated fish, the white-
meated ones appearing in the later runs. As a rule the white sal-
mon, in the neighborhood of Wrangell at least, are larger and fatter
than the red-meated fish. Some of the fishermen have an idea that
they are all males, but close inquiry developed the fact that this is
not true, the proportion of males and females in the white-meated
fish being about the same as with the red-meated ones.

In disposing of his catch the fisherman insists that the buyer shall
take the white-meated kings along with the others, which he does
at a considerably lower price. Even thus the buyer experiences con-
siderable difficulty in disposing of them. At first the mild curers
took the larger ones and cured them, but soon abandoned this, as it
was found to be a difficult matter to dispose of them to the smokers,
their principal customers. The greater part of these fish are now
shipped fresh to Puget Sound points, where they are either sold as-
king salmon to consumers who know their excellence, or else disposed
of under some other name.

Some of the fishermen claim that king salmon spawn at different
periods of the year, and that they do not all die after spawning once.
In proof of these beliefs they instance the numerous small kings found
with well-developed spawn, and the many large kings with immature
spawn. On June 11 one of the authors saw at Juneau a roe, from a
king salmon weighing about 25 pounds, which measured; in one very
slender strip, about 6 inches in length, and which was composed of
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quite small and apparently immature eggs. IHe also opened upon
the same date a very poor-looking female weighing about 12 to 15
pounds and found two quite small strips of roe with very small eggs.
The latter fish had nothing in its stomach. Both fish were said to
have been caught in Taku inlet, where kings are never found except
when on their way to the spawning beds on the upper reaches of
the river. A fish dealer who has been in the business in Juneau
for a number of years states that he has met with several cases
of small and immature roe in large kings, also of large roe in kings
weighing from 10 to 15 pounds. One of the dealers at Wrangell
this year reports running across kings with spawn in various stages
of growth during-the spring months. Large ones with small eggs
seemed to be most numerous. While at Ideal Cove on May 25 a
7-pound king with milt was seen. At that time it was learned
that several days before a female king of about the same size with
fairly well developed roe had been handled, also a 20-pound king
with eggs of about one-fourth the size of eggs in other fish taken at
the same time.

It is very probable that the fish when on their way to the spawning
beds continue feeding until they reach the river itself. .On May 26
kings caught in Dry Strait and the lower reaches of the Stikine River
were found to have eulachons, smelt, and needlefish (probably sand-
launce) in their stomachs.

In Dry Strait on May 26 a fisherman caught a red-meated king
salmon which was a rusty-brown in color exteriorly. Fishermen
who saw it seemed to regard it as of a most unusual color and claimed
never to have seen such before.

‘“ WHITE WATER.”

In 1907, during August and September, a white turbidity, or so-
called “milkiness,” was observed throughout large areas of sea water
along the west coast of Prince of Wales Island. No one was able to
account satisfactorily for the unusual phenomenon, a few, however,
ascribing it to volcanic action. The fishermen claimed that it drove
the red salmon away. In August of this year the white water again
appeared on the same coast in the neighborhood of Hunter Bay,
but did not last so long nor spread over so large an area as in 1907.

FISH WHEELS

This year the first fish wheel to be erected and operated in the
coastal waters of Alaska was put in the Taku River, about 10 miles
above its mouth. The wheel was located between two 4-foot scows,
set parallel to each other, and each 40 feet in length. The wheel had
two dips, each 22 feet in width and hung with netting. It was
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operated throughout the king and red salmon rums, but was far
from successful. The few salmon caught were taken mainly between
Monday and Tuesday mornings, the first twenty-four hours after
the weekly closed season had passed. Large numbers of trout and
some eulachons were caught, but these were not salable.

HOOK-AND-LINE FISHING FOR SPAWNING SALMON.

It has been supposed that salmon when on the spawning beds
would not take a baited hook. Observations in Ketchikan Creek
indicate, however, that the humpback salmon, at least, is an excep-
tion. One of the agents saw several caught in September on a hook
baited with salmon eggs, which they eagerly pursued, and he was
assured by several reputable sportsmen who had fished in this, the
principal salmon pool in the creek, for steelhead trout, that the
humpback were very annoying because of their persistency in taking
the bait, one man catching 7 in about an hour's time. At this time
the humpbacks were in an advanced spawning condition, so much
so that they were not considered fit for food.

TROLLING FOR COHO SALMON.

It bas been known for several seasons that the coho salmon would
take the trolling hook the same as the king salmon, but very little
effort was made to turn this knowledge to commercial use. In
August and September the fishermen trolling for king salmon in the
neighborhood of Turnabout Island, in Frederick Sound, caught so
many cohos that the dealers agreed to take all that were brought in,
and as a result some of the fishermen made more money from their
catch of cohos than from that of king salmon. A Stewart spoon
with two hooks on one ring was used, baited with herring in such a
way that the fish was straightened out and faced toward the spoon.

About the middle of September the sportsmen of Ketchikan dis-
covered the game qualities of the coho. In fishing they used rod
and reel, and a Hendryx spoon (kidney bait no. 6), which is silvery
in color on one side and red on the other. The favorite fishing spot
seemed to be off & small creek on Gravina Island, across from the
head of Pennock Island, and the best time the flood tide. It was
agreed that although much smaller in size than the king, the coho
was much more game. About half an hour was required to land one
and during the struggle the fish would break water and jump from
12 to 15 times. Those caught averaged about 12 pounds in weight,
and despite the fact that it was the spawning season of the species,
herring were invariably found in their stomachs.
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FISHING LAWS AND THEIR ENFORCEMENT.

INDICTMENTS AND COMPLAINTS.

In view of reports early in the season that the trap-net fishermen
were not going to observe the law, the waters of southeast Alaska
were very thoroughly patrolled this year, and a cruise by the assist-
ant agent in Stephens Passage, Lynn Canal, Chatham and Icy straits,
extending from Saturday, July 4, to Monday afternoon, the 6th,
covering some 300 miles and including visits to 38 traps, complete
and in process of construction, disclosed a most remarkable condi~
tion of affairs. Of the 34 traps operating, 29 were brazenly violating
the law, 4 were guilty of minor or technical violations, and but 1
trap was conforming strictly to the letter of the law. In addition to
the traps mentioned, 1 was missed in the darkness, and there were .5
which it was impossible to reach during the closed season.

On another trip over practically these same waters, beginning
early in the afternoon of July 11 and lasting until early the morning
of the 13th, 36 traps, only 1 of which was in an unfinished condition,
were visited and inspected. Eight were not visited owing to the
lack of time. Of those visited and inspected 24 were found openly
violating the law, and 3 were guilty of minor violations, but 8 con-
forming to the law. July 24 to 26 the traps were found to be gen~
erally conforming to the law, the few violations found being technical
ones, and these minor offenses. .

The district court of the first district of Alaska, then sitting at Skag-
way, heard these cases on the 16th and 17th. As a result of confer-
ences with the district attorney beforehand, it had been decided not
to present to the grand jury the offenders guilty of minor or technical
violations. In all, 53 violations were brought before the grand jury,
which reported true bills in every instance, and the corporation, part-
nership, or individual owning the trap, the superintendent or other
officer actively representing the corporation or partnership, the head
trap boss, the watchmen at the traps, and such other persons as par-
ticipated difectly in the violation of the law were indicted. The
following are the trap owners who were indicted, together with the
number of indictments found against each:

. Indict-

Name. Location. ments.
Pacific Amnerican FiSheries......ccoevveerieeieerniiieiiieiaiaiiiea., Exoursion Inlet....... 23
Alaska Packers AsSoCiBtion. ... ..ooevieiiieniiiiiiiaiii Pyramid Harbor...... 12
Columbia CANMINE CO.cuerneeerenrraraaceanseessraeeseetiamaaniateny Haines 6
‘Thlinket Packing Co......c.ccnnne -...| Funter Ba; 7
Northwestern Fisherles Co......c..cvvemernceracemonmannean L, Dundas Be 1
Astorta and Puget Sound Packing Co......cooivveiceneeiiieiian Excursion Inlet....... 1
Qeorge T. Myers & CO..ovueniuiniienenanenserennianonronneaans et Sitkoh Bay........... 1
James ROBOItSON.....c.cveeeeeamaaeeeiarnranenectorsermarceonacnennnn, Hawk Inlet........... 2

74811—09—-3
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Upon the agreement of the trap owners to plead guilty and assume
all responsibility for the illegal actions of their employees, the in-
dictments against the latter were quashed. On July 28 and 29 the
defendants, either in person or by their attorneys, entered pleas of
guilty, and on July 30 the court sentenced them to a fine of $150 for
each trap fished illegally. As an offset to the small penalty inflicted
(the meximum penalty is a fine of $1,000 and imprisonment at hard
labor for ninety days for each offense), the court announced that if
any of the defendants were brought before him again on a charge of
illegal fishing, he would inflict practically the maximum penalty.

The most reprehensible feature of these violations was that at the
time of the second visit (July 11-13) every one of the canneries was
glutted, there being an immense run of salmon then on, and but few
plants being able to ‘‘brail”’ their traps oftener than two or three
times a week; notwithstanding which congeésted condition, the traps
were operating during the closed as well as the open season.

It is a pleasure to record that of the seven owners of traps operated
illegally during the closed season of July 4-6, three were found to have
their traps closed during the closed season of July 11-13, while one
owner had but 1 of his 6 traps partially open, and that in but a tech-
nical violation. It is but just also to state that several of the defend-
ant corporations very probably had no knowledge of the illegal pro-
cedure of their superintendents, and one, the largest operator in the
district, took drastic action by discharging those responsible and send- °
ing to its other superintendents a warning that they personally would
be held responsible for violations of the law by their men. In s
country so thinly settled as Alaska, and where the superintendent of
a cannery is so far from his home office, with the direction of every-
thing entirely in his own hands, the large companies find it a difficult,
if not impossible, matter to control their subordinates as they could if
within easy reach, and whether the men fish legally or illegally is
largely dependent upon the superintendent’s own personal inclina-
tions. It is to be hoped that the action taken this year will be a
lasting benefit to the fisheries.

The most gratifying development of this actlon was the support
and encouragement extended by most of the newspapers and many
of the citizens of the district, showing clearly a healthy public senti-
ment in favor of the enforcement of the fisheries law.

A few complaints were received of the wanton destruction of sal-
mon and other food fishes by certain of the trap owners; but as the
complainants were not willing to appear openly in the matter, and
the trap men naturally would not commit such a violation while the
Department’s agents were at hand, nothing could be done. A few
of the cannery men do not pack dog salmon, and it is very probable
that with their method of emptying their traps but few of these man-
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age to get back alive to the water. This is most regrettable, as the
dog salmon which are packed in Alaske find a ready sale.

Several complaints were received of Japanese sealers landing on
various islands in central and southeast Alaska, where they camped
for days at a time, hunting and fishing as they pleased, and destroy-
ing seals, salmon, and game when and where they pleased. The
revenue cutters devote practically their entire time to Bering Sea,
thus leaving the whole of central Alaska at the mercy of marauding
craft, and a repetition of the outrage of 1907, when the Indian vil-
lage of Uguisk, on Alitak Bay, Kadiak Island, was looted by the crew
of a Japanese schooner, may occur at any time.

The United States circuit court of appeals at San Francisco this
year rendered a decision of great importance to trap fishermen in
Alaska and elsewhere on the Pacific coast, setting aside an injunc-
tion obtained by two fish-trap locators against the Columbia Can-
ning Company, of Haines. The original claim was that a trap main-
tained by the latter company at St. Marys Peninsula, on the east
shore of Liynn Canal, in navigable waters, effectively ‘‘corked’ the
location staked out by the petitioners, and after trial the judge of the
First District Court of Alaska, before whom the action was brought,
ordered the company to vacate. The circuit court holds that while
the owner or locator of lands in Alaska which border upon navigable
or tidal waters has, under the general laws, the right of access to such
waters for the purpose of navigation, he can acquire no right or title to
the soil below high-water mark, and he can have, therefore, no right
of possession upon which he can base an action against an intruder
whom he charges with interference and obstruction in the erection
and use of a structure upon the shore below such high-water mark.

POLLUTION OF WATERS.

Fishermen in southeast Alaska complain of the dumping of saw-
dust and other sawmill refuse into the waters, claiming that this drifts
for miles in every direction and drives fish away. Unfortunately
there is nothing in the fisheries law which can reach this abuse. The
natural purity of Alaskan seas and streams has so far been little
fouled by the industrial wastes and sewage which pollute the drainage
in all thickly-settled regions. As population and manufacturing
increases, however, the tendency will be to increased pollution, and
the dumping of sawdust and sawmill refuse should therefore be dis-
continued now. It is everywhere recognized as inimical to fisheries,
and its proper disposal imposes little hardship. The United States
has a considerable and increasing body of state law on the subject,
and the growing sentiment against the practice constantly elevates
the standard of public cleanliness in this respect. The very little
federal law of this character that exists does not affect state waters,
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but in Alaska, where federal authority is supreme and legislation may
be uniform for the whole of the wide territory involved, it is in order
to take cognizance of questions of pollution at this early day and to
look forward to the embodiment in the law of restrictions which will
keep the streams and harbors in a condition as closely approaching
natural purity as possible. It will be casier to maintain the purity
of public waters by legal action than to abate nuisances of pollution
after they have become established and confirmed.

WASTE IN PREPARING SALMON BELLIES.

The pickling of salmon bellies as practiced in Alaska has involved
the waste of all of each fish save the comparatively thin abdominal
wall constituting the so-called “belly.” It has not been profitable
so far to use the remaining portion, which has been in consequence
almost invariably thrown away. The part wasted is greater than
the part put on the market, and the total loss from this source dur-
ing 1907 is calculated as the equivalent of some 2,000,000 pounds
of whole salmon. It has been for some time felt that this waste is
unjustifiable, and in 1906 the salmon agent recommended that the
practice be forbidden.when no use was made of the rest of the fish.
The Secretary of Commerce and Labor has in fact found such waste
to be contrary to existing law, construing section 8 of the Alaska
fisheries act of 1908 to distinctly apply to this particular form of
waste. Being so notified, the Commissioner of Fisheries, on April 18,
1908, issued the following notice:

NOTICE TO PACKERS OF S8ALMON IN ALASKA,

. It is desired to call the attention of all packers of salmon in Alaska to section 8 of
the act for the protection of the fisheries of Alaska, approved June 26, 1906, which
reads as follows:

‘‘SEc. 8. That it shall be unlawful for any person, company, or corporation wan-
tonly to waste or destroy salmon or other food fishes taken or caught in any of the
waters of Alaska,”’

The present methods of preparing the bellies of salmon for the market involve the
waste of a large part of the edible portion of the fish. It is believed that this waste
is contrary to the spirit and letter of the above provision. The Secretary of Com-
merce and Labor, who is charged with the enforcement of the Alaska fisheries act,
has notified this bureau that the practice of curing and preserving the so-called
belly of the salmon, which results in the waste of a large proportion of the edible
portion of the fish, is a wanton waste within the meaning of section 8 above, and that
after January 1, 1909, those who engage in this practice will be reported for prosecu-
tion, as provxded for in the act.

Packers should especmlly note that this construction of the law
does not forbid the preparing of salmon bellies for the market. It
forbids the waste which has usually accompanied their preparation.
If the edible remnant is canned or otherwise used or prepared for use
as food, the practice is legal.
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OBSERVATIONS IN WOOD RIVER.
CLOSING OF STREAMS TO COMMERCIAL FISHING.

In accordance with the order of the Secretary of Commerce and
Labor, dated December 19, 1907, Nushagak and Wood rivers, in
western Alaska, were closed to commercial fishing. The order was
as follows:

To whom it may concern:

A hearing having been given at the Department of Commerce a.nd Labor, beginning
-December 16, 1907, at which all persons interested in the closing or nonclosing of
Wood and Nushagak rivers, Alaska, for fishing purposes were fully heard, due notice
of which was given according to law, by virtue of the authority vested in me by sec-
tion 6 of ‘“ An act for the protection and regulation of the fisheries of Alaska,’’ approved
June 26, 1906, it is hereby ordered that until further notice Wood River, a tributary
of Nushagak Bay, in the district of Alaska, and the region within 500 yards of the
mouth of said Wood River be closed to all commercial fishing, and that all commercial
fishing be prohibited in Nushagak River proper.

This order becomes effective January 1, 1908.

Osoar 8. STrAUS,

Secretary.

The salmon agent spent the fishing season in the Nushagak and
Wood River region for the purpose of enforcing the above order and
to pursue the investigations in Wood River detailed below. The
boundaries of legal fishing at the mouth of Nushagak River and 500
yards from the mouth of Wood River, as 'defined by the order, were
fixed by surveyors and marked by four large white signs. On each
sign a notice of the prohibition was painted in large black letters. By
these signs at the mouths of the rivers and by posting copies of the
order in appropriate places about all canneries in the region, knowl-
edge of the order was thoroughly promulgated among all concerned.-

The enforcement of the order during the fishing season proved a
comparatively simple matter. The large run of salmon tended.to
minimize the temptation to fish in the two rivers, since the fishing was
good in the bay, and there were practically no violations. For a large
part of the season many boats were on limit, and the daily quota could
readily be obtained, the canneries working to their full capacity.
Eight canneries were operated on Nushagak Bay and one just above
the mouth of Wood River. All of them filled practlcally all the tin on
hand, securing a full pack. In 1907 there were 6 traps in the bay and
6in VVood River. In 1908 all traps had to be left out of Wood River,
but the number in the bay was increased to 11, which represents the
total for the region, none having been used in Nushagak River in
recent years. Some of the newly located traps were in a very strong
tideway where they could with difficulty be maintained at all. Few
fish were taken from these, but the traps better located fished well,
and some of them were frequently emptied of salmon, since with the
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abundant gill-net catch they were furnishing more fish than could be
used. There was little need to depend on traps, as the gill nets filled
by far the greater part of the pack.

EXPERIMENTAL COUNT OF WOOD RIVER RUN.

As an indirect result of the order closing Wood and Nushagak
rivers, a joint investigation of the abundance of red salmon escaping
to the spawning grounds through Wood River was undertaken by the
Alaska Packers Association, of San Francisco; the Alaska-Portland
Packers Association, of Portland, Oreg.; and the United States
Bureau of Fisheries. The immediate and specific object was an
actual count or accurate estimate of the number of red salmon enter-
ing Lake Aleknagik, the first of the Wood River series of lakes, during
the season of 1908. An informal agreement was made whereby the
two associations should furnish the boats, gear, etec., required in the
work of barricading the stream, and the labor necessary throughout
the season, while the Bureau, through its representatives, should
attend to the tally of salmon. The work was understood on both
sides to be an experiment, the outcome of which was fairly doubtful.
Despite the occurrence of difficulties both expected and unexpected,
the project was carried out much as planned and for the season was
brought to a successful conclusion.

The procedure consisted, in brief, of placing a rack of trap web
across the foot of Lake Aleknagik, at a constriction in the lake contour
something more than 200 yards wide, for the purpose of intercepting
all salmon entering the lake and passing them through gates or
tunnels at such a rate and in such & manner that an accurate estimate
of their numbers could be obtained. In this way a tally was made of
2,600,000 passing up during the period from the earliest arrivals about
June 14 until August 10, when the run had dwindled into insignifi-
cance. As the accuracy and value of these figures depend on the
methods used in obtaining them, a description of the gear and the
manner of counting the fish will be given in some detail. The tally
was in charge of the salmon agent and Mr. Claudius Wallich, field
superintendent of the Bureau of Fisheries. The latter was present at
the counting station at the foot of the lake through most of the
season and was visited at frequent intervals by the agent. Mr.
Wallich devised the method used in counting the salmon during the
heavy portion of the run and made the daily tally, temperature
records, and many other observations.

Location and construction of the rack.—The selection of a favorable
point at which, with a minimum of trouble and expense, to establish
the web firmly and compel the salmon to pass in shallow water in
plain sight offered some difficulty. The season was one of unusually
high water, and the depth and current, therefore, militated against the
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easy accomplishment of this object. Where the river in its upper
reaches is narrow enough to rack, the current is too swift or the bottom
not suitable for driving piles. The river is narrowest at its origin at
the foot of Lake Aleknagik. On May 31, 1908, at this point, which is
at the Indian village, the width was very nearly 275 feet at high tide.
The highest tides affect the level at this point but a few inches, or
perhaps a foot, and the differences in the width of the stream due to
tidal influence are very small. Seasonal changes, however, make
difference of several feet in the width. This place was expected to be
the most feasible for the counting experiments, but when examined on
May 31 the depth in the channel was 16 feet and the current 4 to 5
miles an hour. These conditions, in connection with the probable
difficulty of driving piles in the hard bottom, led to the abandonment
of this site and the selection of the head of the so-called lagoon which
constitutes the lower end of the lake. This lagoon is a circular body
of water about 1 mile in diameter. Its junction with the main body of
the lake makes a comparatively narrow constriction rather more than
200 yards wide, with a greatest depth on May 31 of about 12 feet.
The constriction is marked by two distinct gravel spits making out
from shore on either side. The rack was placed here and was thus
really across the lake at its narrowest point instead of across the
river.

On this date, May 31, the lake was almost entirely covered with a
layer of greatly honeycombed ice 4 to 6 inches in thickness. The
lake was open only for a short distance above the lagoon. The tem-
perature of the lake near the surface in the lagoon was 38° F. at
8 a. m. On June 12 about two-thirds of the lake was open, but the
ice still covered all that portion between the main inlet and the head
of the lake. .

Work was begun June 14 and the pile driving was finished June 16.
A somewhat curved line of piles was driven diagonally across the
channel from one shore or spit to the other, with the convexity of
the curve upstream. Ordinary trap web was hung on the upper side
of these piles and anchored to the bottom of the lake by means of a
heavy chain running along and lashed to its lower edge. At the
north end of the rack and close to the left bank a trap or pot was
constructed similar to the pot or pound of a fish trap, but without a
web bottom, the web of the sides reaching to the bottom of the water.
The trap was somewhat bottle-shaped, about 40 feet long and 25 feet
wide, tapering at either end to an entrance and outlet gate, each
4 feet wide. (Both these gates were afterwards modified as a result
of experience with the running salmon.) One hundred and forty-five
fathoms of web were used in the trap and rack, and this was sup-
ported by about 50 piles. At the highest stage the water was 5} feet
deep at the upper end and 63 feet at the lower.
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On June 21 the web had all been hung, but the attachment of the
chain had not been finished. The construction or trap crew was
taken away and the work finished with the help of native labor, but
this was not done without considerable difficulty. In the channel
the width of web proved too short to reach bottom by some 3 feet.
While the soundings made May 31 and June 11 had shown only 12
feet on a straight course between the two spits, the web was found to
be in 18 feet of water in the deepest place. The fact was that the
line of piles did not follow the line of soundings but was considerably
curved upstream, and the difference was sufficient to add 6 feet to its
deepest water. The lack was made up by attaching a strip of web at
the top and lowering the whole.

The piles closest to the south shore, at the opposite end from that
of the trap, struck either rock or frozen ground, for the first two of
them gave way and were found to have their lower ends mushroomed
without having penetrated far. One gave way June 21, the other
June 23, and their places were taken by cross shear legs cut from the
neighboring timber and guyed by lines to the shore. The third pile
bent over and had to be strongly guyed. These repairs held the web
up efficiently until July 17, when, during an attempt to strengthen
the guy ropes, the whole structure of shear legs collapsed and required
all hands during the next few hours to repair.

After the rack was supposedly finished it was found that the depth of
water made it impossible to tell whetherornot,in the deepest places, the
chain was securely on bottom and the structure impassable to salmon
save by way of the gate. Evenin the shallow places it was not easy to
see the exact condition of the web and chain, since the slightest ripple
on the surface confuses the picture of the object beneath. The
current was seen to exert a strong pressure on the web, increased by
a certain amount of drift caught by the meshes. Nowhere did the
web hang perpendicularly, but between the piles was bellied out
downstream by the steady pressure of the current. This tended to
lift the chain off the bottom, especially midway between the piles.
A crude form of water glass, or submarine telescope, was made by
inserting & pane of window glass in the bottom of an empty keg.
With the aid of this the bottom could be distinctly seen, in bright
sunlight, even in the deepest places, and several places were found
through which it was possible for salmon to pass. These were chiefly
due to the raising of the chain from bottom, but in a few places holes
had been excavated by the current at the base of some of the piles.
Closure of all these openings was accomplished chiefly by burlap salt
bags filled with gravel. These were sunk on the bights of the web
close to or overlying the chain, where by their weight they held the
chain in position. They were also dropped into the excavated holes.
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Since in several places the chain even at the base of the piles would not
remain on bottom, the chain was driven down by long timbers,
notched on the lower end and nailed to the pile above water to hold it
in place. By these means the salmon rack was made perfectly tight
and prevented entirely the passing of the salmon save through the
gates provided for the purpose, and by frequent observations with the
water glass from the stern of a boat it was seen to remain in this
condition.

The web across the channel was for the purpose of stopping the
ascent of the fish and at the same time to lead them toward and into
the trap at the north shore. This trap was in water shallow enough
for all the fish in it to be seen, permitting, therefore, the estimating of
fish within the trap or counting them as they passed out. The
salmon did not at first lead very readily to the trap, but played about
nearer the opposite shore. The entrance to the trap was at first a
mere gate 4 feet wide, but as the salmon used this gate to leave the
trap as well as to enter it, a tunnel several feet long was attached to it
reaching toward the middle of the trap. This effectually prevented
the return of any fish. The outlet gate was a rectangular opening
about 153 inches wide, and reaching (July 11) about 3 feet beneath
the surface. By the end of the season the fall of the lake level had
brought the water almost to the sill of the gate. This.gate was pro-
vided with a door sliding in grooves, which could be raised or lowered
instantly, giving any desired aperture. During the height of the
season two simple tunnels were inserted directly in the rack web not
far from the trap. These were necessary to release the rapidly increas-
ing numbers of salmon beJow the web. The tunnels could be readily
closed by raising their mouths above water.

The pile’driver used in the work was kept at the lake until the end
of the season. It was moored close to the gate leading from the trap
so that observations on the salmon in the trap and on those passing
the gate could be made from the deck of the pile driver. The ark or
house scow was moored alongside the trap. This was the living
quarters for the attendants. It was close to the pile driver, with
which it was connected by foot planks. The tunnels were operated
from the deck of the ark.

Method of counting and estimating.—The trap or corral was built
with the intention of using it as a basis.of estimating numbers. It
was intended to let it fill with salmon, close the inlet, and tally out
the contents, repeating this one or more times until the observer
learned to estimate a trap full with approximate accuracy. Five
thousand salmon were found to pretty well fill the trap, but it was
not necessary to depend upon this method at all, and it would have
proved totally inadequate to dispose of the salmon during the mid-
dle of July.
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Up to and including the 9th of July all salmon were actually
counted. This was done with the aid of tally registers such as are
used by the tallymen in counting salmon from the fishing boats
into the lighters. All counting was done at the outlet gate of the
trap during this time. The inlet tunnel to the trap was kept open
almost continuously, and at times during the process of tallying the
fish passed directly through the trap without stopping within it.
At the bottom of the gate and just outside the sill was placed a
board about a foot wide and covered with white cloth to serve as a
background against which the dark outlines of the passing salmon
could be plainly distinguished. This made the operation of tallying
very simple, since every individual fish could be plainly seen, and the
stream of fish had only to be so regulated by the gate aperture as
not to come too fast to tally. -

The first 84,000 salmon were thus counted individually. On
July 10, however, the fish massed in such quantities below the web
that it was considered inadvisable to hold them back for an indi-
vidual tally and it became necessary, as was anticipated, to make a
basis for a more wholesale count. The method afterwards used as
long as the run remained heavy was developed by Mr. Wallich as a
logical and natural result of the behavior of the schools of saglmon
in passing the rack through the gate and tunnel. Contrary to expec-
tation, salmon, even when pressed by hundreds of thousands in the
rear, passed the gate in an orderly and almost regular way, and at
a rate which decreased or increased gradually and never suddenly.
They did not become panic stricken and wedge themselves in the
opening, nor otherwise interrupt a fairly uniform flow of fish com-
parable to the flow of a stream. This uniformity afforded a basis
for accurate estimation of numbers without the actual tally of every
individual. The method adopted consisted of an actual tally of
every individual during a period of one minute, repeated at short
regular intervals, as every quarter hour. The number passing during
this minute was regarded as the average for fifteen minutes. A
sheet with the whole day divided into quarter hours was kept ready
at the gate and the number for one minute as taken from the tally
register was immediately entered thereon by the attendant who
made the tally. From these figures the total for the day was obtained.

This method was checked several times by making the one minute
count at more frequent intervals, but no additional accuracy resulted.
The method is best applicable to a continuous stream of fish and
was mainly used therefor when there was a press of salmon suflicient
to keep up an uninterrupted flow. When their numbers became so
reduced that they passed out intermittently it was then easy to
make an actual tally of all passing, or the outlet gate could be
closed until the trap became again well filled with fish. The
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great bulk of the run was, of course, estimated on the basis of this
quarter-hour tally, since the main part of the run came with a rush.
The daily tally for ten days of the season, nine of which were con-
secutive, was more than 100,000, and on July 14 more than 400,000
passed. This was the greatest number for any one day. During
both the earlier and later days of the season the daily run was meas-
ured by hundreds, or a very few thousands. During the height
of the run the tally could on clear nights be continued until midnight.
During these few days when the salmon accumulated in great num-
bers, faster than they could pass through, the body of fish imme-
diately below the web must have numbered several hundred thou-
sand. Large sections of them, alarmed at some cause or without
cause, would occasionally stampede and carry with them a con-
siderable wave lashed into foam, sometimes nearly across the channel,
accompanied by a characteristic roar caused by the churning of the
water. The fish did not run with entire uniformity throughout the
day. They usually dropped back as twilight or darkness approached,
and ceased to enter the gate and tunnel for a few hours. Sometimes
they would stop entering the trap without apparent reason and pass
by it back and forth along the web. In a heavy sea the tunnel
swayed somewhat and would not work evenly. The fish prefer a
rigid apparatus to pass through.

Accuracy of the count.—The accurate estimation of a large run of
salmon such as enters the large rivers of western Alaska was con-
fessedly an experiment, and considerable doubt was felt as to whether
it would prove practicable. Not only was it necessary to make a
barricade which would certainly prevent the escape of salmon save
at the selocted gates where the observations were to be made—in
itself no inconsiderable undertaking—but the salmon must be led
rapidly through these gates, and if not individually counted, at
least estimated by some method which commended itself as likely
to give a total so closely approximate to the real number as to be as
useful as an actual count, and preferably a method in which the
result does not depend on the judgment of the observer. Experi-
enced fishermen can judge more or less truly with the eye the num-
ber of individuals in schools of fish, but there is error of the personal
equation in this judgment where there can be no subsequent count.

Both the requirements referred to were fulfilled in the Wood River
investigations. Had the first heavy impulses of the run reached
the lake in the latter days of June, an important fraction might have
escaped unobserved past the rack, for it had not yet been made a
perfect barrier, although even then it delivered most of the arriving
fish through the regular gate. A consideration of the dates of the
first heavy strike at the mouth of Nushagak Bay, of the first heavy
arrivals at Lake Aleknagik, and the known condition of the web, as
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shown by the water glass, makes it absolutely certain that the num-
ber of salmon passing uncounted to the spawning grounds is not
worth considering. The canneries ran lightly until July 1, but on
that day the main body of salmon encountered the fishermen at
the mouth of the bay. Possibly on the 7th, 8th, and 9th of July,
but certainly on the 10th, this run had reached the foot of the lake,
as shown by the sudden rise in the daily tally. Even disregarding
the tally, it is certain they did not arrive before these dates, for the
presence of fish below the web is announced before they pass the
gate. They are seen playing along the web, especially at its south
end, and breaking the surface all about the lagoon in the vicinity
of the rack. The total run of salmon, being a matter of millions,
is too large to be materially affected, even if all the salmon arriving
before the 10th were ignored; and since long before this the rack
was stopping practically all the fish, it is not necessary to correct
the total by estimating the error due to fish escaping unobserved.
While difficulties were met in making a tight rack in such deep and
swift water, they were definitely overcome before the arrival of
the redfish run.

The whole run having passed through the gate and tunnels, the
count is as accurate as the method used in making it, which method
is perfectly adapted to the purpose, and is in a sense automadtic.
The fish are made to pass at a uniform or slowly varying rate through
a given aperture, and the rate measured at regular and frequent
intervals of time. This measurement is merely a careful count of
the number passing during one minute, and requires only alert care
and quickness on the part of the observer. The error of the personal
equation of individual judgment is thus eliminated or made a mini-
mum, unless more fish are allowed to pass than can be actually
counted during one minute. During a few quarter-hour periods
250 fish per minute were tallied, but usually the gate when wide
open would not deliver more than 200 per minute, and each of the
tunnels always fewer. It is rather difficult to count satisfactorily
more than 200 fish per minute. - '

The run of salmon may be regarded as having been actually
counted and implicit confidence placed in the total. The round
number, 2,600,000, is so near the total for the redfish passing into
Lake Aleknagik that any difference that exists is not worth con-
sidering.

Significance of the figures.—Two million six hundred thousand
red salmon passed up Wood River to the spawning grounds, and
practically all may be regarded as seed planted for the reproduction
of the species. These salmon were part of a large run against which
a heavy fishing campaign was made. It would now be of the great-
est interest to know just how many red salmon ascended the other
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tributaries of the bay. Knowing the catch made by the fishermen,
one would then be in possession of important data, viz, the total
run entering the single great hydrographic basin, Nushagak Bay with
its tributaries, during a season of abundance, and the number
which succeeds in escaping the large amount of fishing gear, thus
constituting the reproductive quota. :

Since Wood River does not cairy all the salmon of Nushagak Bay
not caught by fishermen, and since no count was made in any of
the other rivers, the above totals for the season of 1908 can never
be accurately known. It is obvious, however, from a consideration
of the conditions that from the Wood River figures alone inferences
of importance can be drawn and the figures for both the total run
and the breeding quota fixed by estimate within certain limits. It
is, for instance, absolutely certain that in 1908 considerably more
than 29 per cent of the red-salmon run in Nushagak Bay escaped the
fishermen, for the record shows that 6,400,000 were caught, and it
is obvious that the 2,600,000 for Wood River does not represent
all the fish so escaping. v

In order to estimate the total breeding quota for 1908 it is neces-
sary to take into account the other tributaries Yo Nushagak Bey
and to obtain some reasonable basis for arriving at the run in them.’
Wood River itself affords a basis of comparison. There are three
other tributaries of importance in this connection in the following
order: Nushagak (or “main” river), Igushik, and Snake.

The Nushagak and Wood rivers are the main streams making
Nushagak Bay, the former somewhat the larger, but either of them
alone of far more importance than both the minor rivers together.
They debouch at the head of the bay and might be presumed to
divide the schools of salmon with approximate equality. Nushagak-
River, however, has not been accounted by fishermen as a great
red-salmon stream. For reasons discussed elsewhere, it may never-
theless be accepted as certain that a very important fraction of the
run goes up this river, but there is no reason for believing it takes
more than half the fish reaching the head of the bay or more than
enter Wood. River, while there is ground for the argument that the
number, while important, is considerably less. Therefore the Wood
River quota may be regarded as certainly a maximum for the
Nushagak.

While Nushagak and Wood rivers are at the head of the bay,
Igushik and Snake occupy the other extreme, entering the bay on
the right bank and not far above its mouth. Their mouths are not
widely separated. One might argue that being near the entrance
to the bay where the schools of salmon are large, they are in a position
to receive large portions of the run. On the other hand, this is offset
by the fact that, unlike the two big rivers, they are not in the fairway
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or on the main route of the ascending salmon. To reach them the
fish must diverge from their course, only those following closely
the right bank being led naturally into these rivers. Neither river
has, or has ever had, a cannery on its banks; Igushik has maintained
a saltery, and Snake River has been fished more or less for the bay
canneries nearest to it. One cannery some years ago is said to have
made its pack chiefly from Snake River, fishing from its mouth to
the lake, and securing perhaps some 400,000. Since Igushik is the
larger of the two and is known to carry more fish, it is plain that
their quota while minor is still too important to ignore. By the
most liberal estimate the two rivers together might be held to
approach Wood River in the number of red salmon carried. Two
million would be such an estimate. We may, therefore, make the
following maximum estimate:

Wood River..................... et eeeee e 2, 600, 000
Nushagak River. ..o . ittt eeeiaianans 2, 600, 000
Igushik and Snake....oooeeiinnn i 2, 000, 000
Nushagak Bay catch. ... ..o . i 6, 400, 000

TPORAL . ce e e e e e e e e e e e e e e el 13, 600, 000

One may now reduce the figures for Nushagak, Igushik, and Snake
so low that it can not on any grounds be reasonably supposed that
they are in excess of the actual run escaping in these rivers, and
thereby obtain a minimum estimate, as follows:

Wood RIVer. . ettt ittt aiinitnanenae 2, 600, 000
Nushagak. . oo 600, 000
Tgushik and Snake....oooiiiiii i 500, 000
Nushagak Bay catch. ... .. .. . 6, 400, 000

7 10, 100, 000

In each case the catch and Wood River run are the same, being
known. By the maximum estimate 13,600,000 red salmon entered
Nushagak Bay, of which 52.9 per cent escaped; by the minimum
estimate 10,100,000 red selmon entered Nushagak Bay, of which
36.6 per cent escaped. It is reasonably certain that the truth lies
within the limits stated.

It is obvious that, in the absence of any previous actual determina-
tions of the runs in any of these rivers, the present count for Wood
River gives some general idea of the whole situation, as far as the
relation of the catch to the whole run is concerned. Certainly some-
thing may be argued from Wood River figures concerning the other
rivers. The whole run, the catch, and the breeding quota are each
matters of millions of salmon. Of an enormous run a very large
number, perhaps one-half, succeed in escaping the fisherman. These
first season’s results of actual determinations seem amply to justify
the undertaking and to furnish information of the most fundamental
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and important character. One may see in the figures cited some
intimation of  the breeding quota necessary to maintain a supply of
salmon in the Nushagak region. It is plain that in the years of
lighter runs a smaller number escaped than during the season of 1908,
and probably a very much smaller number, since a heavy run favors
the escape of salmon. Of a smaller run a larger fraction is caught
by the fishermen. There has probably been but one larger run since
the salmon industry on Nushagak Bay became extensive than that of
1908, if one takes the catch as the index of abundance, and no better
criterion is at hand. This was in 1905, when almost 7,000,000 red
salmon were taken. The progeny of the 1905 run, however, can
hardly be expected to have contributed to the run of 1908, which
according to the present evidence of the age of red salmon at maturity
is based on the runs of 1902, 1903, and 1904. The following table
gives the catch for Nushagak Bay and its tributaries since 1900:

Red Red
Year, . salmon Year. - salmon

taken. taken.

) 234, 2,801,351
5,401,051 6,434,909
4,725,716 ——
6,319,189 47,780,909
5,345,659 e
6,857,818 5,308,980

, 470,

Even though the larger catches are taken to signify a correspond-
ing large escape to the spawning grounds, this run of 1908 and the
present potential abundance of red salmon have probably resulted
from a smaller breeding quota than that escaping in 1908, certainly
fewer than 7,200,000, perhaps fewer than 3,700,000, and possibly-
very many fewer than the latter number,

It is futile, of course, to expect to deduce from the available figures
the rate of increment numerically. Any calculation of this rate at
present involves some important assumptions. It is nevertheless of
interest, if not of importance, to see what follows these assumptions.
If the maximum estimate of escaping salmon is correct and this num-
ber is enough to re-create a run as large as that of 1908, then 6,400,000
is the increase, or increment, and the rate of increase is 88.8 per
cent. For the 7,200,000 going to the spawning grounds die imme-
diately after spawning, and they must therefore replace themselves,
and 6,400,000 in addition for the fishermen to catch. In this view
every salmon leaves finally in its place very nearly two others. In
case the minimum estimate is true and the other assumption remains
the same, then the relative increment or rate of increase is much

higher,



48 FISHERIES OF ALASKA, 1905,

It is only on the supposition that 7,200,000 salmon are inadequate
to cause 7,200,000 + 6,400,000, or 13,600,000, to return to Nushagak
Bay at the end of the next reproductive period, that a lower incre-
ment than 88 per cent may be inferred. It is perhaps conceivable
that during the last nine years, in which the average take has been
over 5,000,000, varying from nearly 3,000,000 to nearly 7,000,000, a
larger average yearly number in some way escaped to breed than in
1908. In this case the increment percentage would be much lowered,
the more since this increased escape would have been coincident
with, In most years, a decreased catch.

It is, however, difficult to believe that the average spawning
escape has been for some years greater than 7,000,000. The assump-
tion that the lesser packs of these years indicate lesser escapes is
probably the true one. The cannery operations tend toward a
maximum pack under the conditions of each season—a small pack
meaning & small run and small escape, a large pack necessarily a
large run and probably a large escape. That the escape of 1908 is
larger than the average for nine years and larger than that for any
single year save 1905 is extremely probable. Unless the ancestral
run dates much further back than all experience indicates, it follows
from this that the increment of red salmon acting during the past few
years may be reasonably inferred to be little, if any, less than 100
per cent, and may be considerably greater.

‘While this is the trend of the figures at hand, they are not, of course,
to be accepted as establishing any general principle. But careful
consideration should be given to the possibilities that lie in observa-
tions of this sort when they are made sufficiently complete. It
would seem certain that their result would in the end be the deter-
mination of the natural increment of the red salmon during commer-
cial fishing for the region in question—in other words, the size of the
run entering the bay, the minimum number which should be reserved
for breeding, and the number which may be taken without injury to
the future supply and possibly to its benefit.. Fixed within rather
wide limits at first, these important and interdependent factors
would each year tend to become more accurately fixed. They might
finally afford the basis for a practical policy.

Migration movements of salmon in the river.—The red salmon run
in the bay may be said to have begun July 1. The first impulses of
importance from this run reached the foot of Lake Aleknagik not
earlier than July 7 and not later than July 10. It evidently takes a
week or ten days for the schools to make the journey from the mouth
of the bay to the foot of the lake, a distance of some 50 miles. In the

uddy waters of the lower river where the tide ebbs and flows they
probably to some extent swim back and forth with the tides. At least
they do not make the same progress upstream that they do later when
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they reach the clear upper river, where the current almost constantly
sets down the river. In the muddy lower portion little can be seen
of the salmon save as they break the surface or swim with their
dorsals in the air. Not much can be seen here of the general move-
ments of the schools, but in the upper clean water their migrations
can be plainly observed.

The ascent of the salmon through the clear water is an interesting
phenomenon to view. They do not occupy all portions of the stream.
Occasionally stragglers or small schools are encountered in mid-
stream, but the chief movement is confined to the edges and quite
close to the banks. Here there is a steady procession of fish, all
headed up and proceeding at & leisurely pace, perhaps rather less
than 3 miles an hour. They were first observed July 8, when they
were probably first forming as a continuous stream corresponding
with the head of the run. The column of fish was from 1 to 6 fish
wide on each bank of the river, with none or very few individuals
farther out in the river. On July 13 a great increase was observed.
The column was a dozen fish wide in places, and while there were
more individuals in midstream than before, the unbroken procession
was confined to a narrow strip of river immediately next shore.
They rounded all the points and bends in the river by keeping even
closer in toward the bank, where the current was somewhat slower.
There was only occasional opportunity to watch the edge of the river
during the launch trips up and down, but it is presumed that while
the heavy run is on in the river this procession of salmon, several
miles long, is continuous day and night, until broken up by the
dwindling of the numbers. Even toward the end of the season the
stragglers continued to hug the shore. How uniformly the fish in
the muddy tidal waters of the river cling to the shore in this for-
mation can not be said. It is probable that no procession exists, or
is at least much less well defined. The rate of progress in the upper
river, if maintained in the tidal portion, would bring them from the
river mouth to the lake in a few hours, whereas they probably spend
some days in the river.

Red salmon in Nushagak River.—For the purpose of learning by
direct observation something of the abundance of red salmon in the
main river, & trip up this river to a distance of about 32 miles, was
made July 19 and 20. The river, though wide, is shallow and must
be navigated with care and with knowledge of the channel. The
water is very muddy in the lower river, but gradually clears as one
goes upstream. Just beyond Black Point and above Angel Bay the
bottom of gravel and sand was plainly seen in 3 feet of water, but in
6 feet it could not be seen at all. Nowhere did the water become as
clear as in the upper reaches of Wood River. There was no proces-

74811—09——4
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sion of ascending salmon, such as was seen along the edges of upper
Wood River. Above Angel Bay the river is broken by islands into
several channels, and this condition is said to exist for many miles
up the river. Nine hauls with an 80-foot seine were made at points
between 25 and 32 miles from the mouth of the river, mostly in the
sloughs, which are numerous in this part of the river. Of a total of
193 salmon taken, 52, or 27 per cent, were red salmon. 'This species
occurred in every haul in which salmon were taken. In these hauls
95 humpback, 11 coho, and 35 dog salmon were also taken. One
haul contained 122 salmon, and 30 of these were red salmon. The
hauls could not be seen in the rather cloudy waters of the sloughs.
The main runs of all the species save the red salmon go up the Nusha-
gak River.

The fact that over one-fourth of all the salmon taken in the seine
were redfish argues that a considerable run of this species is to be
found in this river. When one considers the slight sweep of the
small seine used and the chance for the escape of salmon from it
as it is slowly drawn ashore, it is seen that the total number of sal-
mon in the many sloughs and channels of the river is probably large.
At least these few hauls are sufficient to cast doubt on the opinion
held by some fishermen that the main river is to no appreciable
extent a red-salmon stream. Moreover,it is reported that the natives
at Kakwok and at Tikchik village dry redfish. Tikchik Lake, through
Tikchik River, drains into the Nushagak River, and there is no reason
in the nature of things why redfish should not seek this lake through
Nushagak River as well as the Wood River series of lakes through
Wood River. All this evidence goes to show that the red salmon of
Nushagak River are not a negligible factor. It is believed that they
probably do not equal in numbers those of Wood River, but never-
theless are sufficient to make a very important breeding run.

Every species of Pacific salmon passed through the gate into the
lake. Of these, the humpback was most numerous. No record was
or could be kept of the exact number, but it was known to a certainty
that the presence of this species was only occasional and rare enough
to excite comment. When the gate was carefully watched at close
quarters, they could be recognized by their spotted backs and-smaller
size as they emerged, and when so recognized were omitted from the
tally. A few were seen spawning or making nests in the immediate
vicinity of the ark. The pile driver and ark were constantly sur-
rounded by hundreds of salmon, many individuals seeming to linger
there for days. These, as well as those that kept on their trav-
els, were in plain view and the species readily distinguishable. Prob-
ably several hundred, perhaps a very few thousand, humpbacks came
to the lake, but it is quite impossible that they were any important
fraction of the run or more would have been seen. All the other
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species were in numbers fewer than the humpback. Note was made
of about 16 king salmon, though there were probably more than this.
The first king entered the trap on July 23. A few coho and dog sal-
mon occurred toward the end of the season, the latter usually in
spawning coloration. , :

TheDolly Varden trout (so-called ‘“ salmon trout ") was insomenum-
bers, but the distinct run that was expected from the sea accompa-
nying the salmon to the spawning grounds did not materialize. On
July 5, 19 were caught with hook and line from among the salmon
in the trap. They ranged from 2 to 63 pounds in weight. When sea
run they were usually in good condition, but those with the late col-
oration, as most of them were, were more or less diseased and most
of them had a distinct emaciation, presumably as a result of the dis-
ease. The viscera were largely involved with parasitic cysts, singly
and in masses.

A few of the trout were probably counted with the salmon. The
total individuals of all species other than red salmon included in the
count is insignificant.

Salmon marked by gill-net twine.—As the salmon passed through the
gate or the tunnels it was easy not only to recognize those showing
the abrasions made by the meshes of the gill nets from which they had
escaped, but to count the number so marked and those which had
not encountered gill nets, or at least had not been scarred by them.
While one observer tallied with the register all the salmon passing, the
other counted through the water glass all those showing plainly the
characteristic white streaks about the body between the head and
dorsal fin. Both counts were, of course, made for exactly the same
period. Only those on which the marks were unmistakable were.
counted as twine-marked. Many salmon struggle through the nets
without acquiring scars, or scars heavy enough to be recognized with
certainty under the conditions of observations with the fish passing for
a few seconds or less in view. The per cent of the total run that has
been entangled in the netsand escaped istherefore certainly greater than
shown by these counts. On July 3 Mr. Wallich, from an inspection
(not a count) of salmon in the trap, concluded that about 1 in 10 were
twine-marked. From actual counts on July 7, 60 out of 270, or 22
per cent, were marked; on July 8, 60 out of 235, or 25 per cent; on
July 13, 10 out of 130, or 7.7 per cent; on July 17,32 out of 212, or
15 per cent. Thus when the run is light the percentage of twine-
marked fish is high, and when the run is heavy it is low. The counts
of July 7 and 8 represent fishing before July 1 in the bay or before
the run had struck in; those of July 13 and 17 correspond with the
heavy run in the bay.

Young salmon.—On June 12 the redfish fry of the current season’s
hatching were found in force frequenting the fine gravel beach extend-
ing along the mouth of the west shore of the main inlet. They were
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playing in schools of various sizes along a considerable stretch of
beach to the edge of the ice, which even at that date still covered the
whole upper end of the lake above the mouth of the main inlet. All
were free-swimming fry whose sacs had only recently become com-
pletely absorbed. Many thousands were in sight very close to the
beach, so that a few could be taken by wading along shore and scoop-
ing quickly at the schools with a dipper. They were too small to be
taken in the seine. It seems likely that these fry had been hatched
in the next lake above and had been swept down to Lake Aleknagik
with the current. On the next visits to this beach in July and August
the fry, as was expected, had disappeared.

June 27 Mr. Wallich obtained in one seine haul 70 fine specimens
of redfish fingerlings 3 to 4 inches long, on the north shore at the head
of the lagoon near the rack. This was also on a gravel beach. A
prior haul had been a failure, the successful set being made farther
from shore. The individuals were quite uniform in size and were no
doubt of the same season’s hatching, that of the spring of 1907.
They were, therefore, something over 1 year old. These agree with
those seen by Dr. C. H. Gilbert, who says:

*# * * At Nushagak, June 3, the young, with parr marks still evident, ranging in
size from 95 to 115 mm., were very abundant. These were doubtless descending the
rivers to the sea and were probably about 20 months old.

His specimens were about the same size as those taken by Mr.
Wallich. These young salmon were migrating, and were not always
present about the region where they were taken June 27. July 4 a
seine haul was without result, and no signs of their presence could be
discovered. The arctic terns, which feed upon them, and which were
in abundance June 27, had disappeared. On July 13 in hauls made
about a mile above the rack on a favorable gravel beach of an island
many adult redfish were taken, but only one young, about 5 inches in
length, the largest seen during the season. The same day several
hauls on the south shore of the lake near the rack failed to capture any
young. :

July 23 four distinct schools of fingerling salmon were seen by Mr.
Wallich between the pile driver and theshore. Theseschoolscontained
from 500 to 1,000 fish. A school of at least 1,000 was observed at the
same time on the lake side of the ark,near bottom. The fish seemed to
be 5 or 6 inches in length. It was Mr. Wallich’s opinion that the web
across the lake was delaying somewhat the downstream migratory
movement of these young salmon.

One lot of redfish fry of the 1907-8 hatch was taken at the foot of
the lake near the rack on August 3. They were 1} to 1§ inches in
length. August 4 a good many of the same fry were seen oppesite
the Indian village at the extreme foot of the lake. Several king sal-
mon about 1 foot in length were caught on hook and line from the ark
on August 9.
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Weather, temperature, and other observations.—There was said to be
more snow on the mountains in the spring than at any time for many
years. There was a corresponding heavy run-off with the advance of
spring, causing unusually high water in the lake. This increased the
difficulties of racking the river or lake, as the gear had to be installed
at the highest stage of water. The weather during the summer was
unusually pleasant considering the region. There was a maximum
of sunshine and a number of successions of several bright clear days.
There was no great amount of rain nor many heavy storms, though
several good blows occurred, notably on July 17.

There is no appreciable rise and fall of the lake due to ordinary
daily tides. At the foot of the lake, however, where the river begins,
the effect of the tide is always noticeable in modifying the outflowing
current and at the narrowest channel, at the Indian village, marking
the origin of the river, each tide probably always making a differ-
ence of level. On May 31 high tide nearly made slack water at this
point. By July 20 the lake had fallen sufficiently. so that even at
the rack at the head of the lagoon the high tides slacked the current
appreciably. On July 23 a measurement showed that no noticeable
rise accompanied the slacking of the current. Navigation of the
river to the lake, even with gasoline launches of light draft, must be
made on high tide, as there are many shoals to pass. At the end of
the season, August 10, the lagoon itself was difficult to pass with a
draft of 4 feet. It required the extraordinary high water of a spring
tide to get the pile driver and ark out of the lake with the launch,
which draws about 4} feet, at the close of the operations.

From the ark and pile driver at the lake, air and water tempera-
tures were taken from June 14 to August 9, and the fall of the lake
level was measured almost daily. The lake must have reached its
highest level about June 15, and have held at this point until about
June 27, when it began to fall, as shown by a mark placed on one of
the piles. Thoe ““lake level” record in the table refers to inches below
this high-water mark. The fall to August 9 was 43 inches and the
lake was still falling when observations were discontinued. Thus
a fall of 3% feet had to be provided for in constructing and locating
the gate for the passage of salmon.

Maximum and minimum thermometers gave all the air tempera-
tures. They were placed in a sheltered position on the pile driver.
The maximum air temperature observed from June 14 to August 9
was 79°, June 24 and 29; the minimum, 35° on June 20 and 21. The
maximum water temperature observed was 56°, the minimum 41°.
The water temperatures were taken at the surface with a metal
pocket thermometer, from the deck of the ark. The water at this
point was subject to rather sudden and unaccountable variations,
as shown, for instance, between June 24 and 25. Not far above the
ark is a shallow region between an island and the mainland. The
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water in these shallows would change its temperature much more
rapidly with variations of the air temperature than the main body
"of the lake. Possibly the variable outflow of these shallows down
the lake accounted for the occasional sudden changes.

Coloration of redfish.—During the early part of the season and the
height of the run at the lake, salmon were colored like those taken
by the fishermen for canning-—silvery sides and dark-bluish backs;
the color of the back was by no means uniform. An excellent op-
portunity was afforded to observe their appearance under water as
the fish filed through the gate; especially when the floating glass
window, made for the purpose, was used, could a clear and uncon-
fused picture be seen. The ground color of the back of the red
salmon varied from an almost olive green to darker shades of green
and blue almost to black. .

Straggling individuals with the distinct red coloration of the spawn-
ing season appeared even early in the season, the first recorded in the
notes being a male on June 30. At this time the trap contained also
several with considerable pinkish color. As the run began to dwindle
the number showing spawning colors increased. When the tally
ended more than half the few fish passing had turned red. Sixty
per cent of all tallied on August 8, and 85 per cent of all on August
9, had taken on the typical red color.

Dead and injured fish.—The web caught all dead fish brought down
by the current, and these were from time to time thrown over below
the rack in order to relieve the pressure on it. Considerable interest
attaches to these salmon, although their death is probably an annual
occurrence, made more noticeable by the presence of the rack to
intercept them. They were not numerous until the latter part of
the season, only one having l:ecn found up to July 7. Between July
24 and August 8 more than 1,200 dead were thus picked off the up-
stream side of the web and thrown below it. They were chiefly red
salmon, with some trout and humpbacks, and probably a very few
of the other species of salmon. Many of them drifted against the
web while still alive, but too weak to stem the current, and in this
condition were drowned. Most of these fish had been injured in one
way or another before their death, and very many of them were
heavily fungused. None of them was spent. Most were unripe
females, and a few were ripe males. Many had gill net marks and
in some this was the cause of death. In one individual found dead
these twine marks had eroded the flesh so deeply that the fish was
readily broken in two on the lines of the mark by a slight pressure
of the hands. .

The origin of the commonest injury, however, is not readily ex-
plicable. It is a slough of the skin of the sides of the fish toward the
tail, the sore usually extending into the muscles and sometimes
deeply even before death, so that the muscle bundles may readily
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be separated by bending the tail. These fish were probably dying
from disease. The Atlantic salmon in Europe is subject to a disease
uniformly characterized by fungus, which was supposed by Huxley
to be the cause. Later it was found to be a bacterial disease, the
fungus attacks bheing secondary. It was impossible to make a
bacterial examination of the Wood River-salmon, but it was difficult
to account for the injuries as due alone to external causes. The
mortality here referred to has nothing to do with the natural death
of salmon after spawning.

While salmon with abraded and bleeding surfaces frequently or
usually become fungused, many salinon showed white patches on
head or body which resembled fungus while the fish was in the water,
but which on close inspection seemed to be merely white areas ap-
parently caused by rubbing against stones on the bottom of the
stream. This explanation, however, is not entirely satisfactory, as
it is not understood why salmon still green, as many were, should have
occasion so far from spawning grounds to perform movements which
irritate the skin so extensively. Migrating salmon do not usually
permit their bodies to come in contact with any solid surface, not
even with each other, provided lack of space does not compel them
to crowd together. In the spawning streams they may, of course,
mass themselves in intimate contact.

The latter part of July, as the run decreased rapidly, the percentage
of fish, which, from their appearance as they passed the gate or tun-
nels were classed as ‘‘injured fish,” was seen to be increasing. From
July 22 to 26 a tally of such fish was made at intervals, and from 21
to 35 per cent were found to be thus ‘‘injured.” This tally takes in
any fish showing white patches (whether fungused or not), ragged
skin, or white or broken snouts.

The injuries to the snout or nose were quite common late in the
season and some of these may have been caused by constant jamming
of the head into the meshes of the web.

Dawy TawLy oF RED SALMON INTO LAKE ALEKNAGIK DURING THE SUMMER OF

1908.
]

Date. Number. Date. Number. || Number.
PriortoJuly 1........ 870 324, 300 6,435
July 1 219, 450 6,974

2 198,915 1,135
3.. 29, 600 704
4.. 178, 560 1,326
b.. 147,205 1,118
6.. 180, 840 430
7 01,897 1,109
8 , 310 560
9.. 55,275 380
10 47,950 150
11... , 858 70
12.. 40, 380
13 18, 2656 2,603, C55
14 , 990
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TEMPERATURE RECORD AT SALMON RACK AT LAKE ALEKNAGIK, ALASEA, SUMMEE
oF 1908, IN FARRENHEIT DEGREES.

Alr. Water. Alr.
J.ake
Date. Remarks.
8g.m.| Noon.|6 p. m.| 88. m.| Noon. |6 p. m.| Mexi-| Mini- levet.e
. *| mum. | mum.
° ° o -] o o o ° Imhea
June 14 |....... 65 53 41 44 43 69 37 feeeen... Brgght sun, light southerly
15| 57 63 60 41.5] 43 42 76 37 Jeeeerenn Cloudy, ‘wind In p. m.
16| 45 44 46 41 42 41 54 40 |.oo.o...n Rain § Inch, cloudy.
17| 42 54 52 41 43 44 55 39 feeeeno.. Cloudy.
181 41 49 54 42 41 43 78 38 Jo....... (‘loudy trace of rain.
19| 42 52 .| 68 41 42 42 73 40 feereen.. Cloudy 8. m., westerly
winds p. m.
20{ 43 55 64 41 43 44 74 7 Cloudy a. m., sun p. m.
211 b5 58 65 42 43 45 65 35 leeeee... Bright sun.
22| b1 76 65 48 49 45 76 39 |.ee..... Do.
23| 54 65 68 49 44 45 76 38 l........ Do.
24| 54 71 59 43 43 47 79 0 [o....... Do
25! b4 78 70 55 47 52 78 38 leo.....
26| 67 68 65 45 44 49 72 441 fo....... Cloudg' a. m., falr p. m.
27| 54 59 67 47 47 49 76 38 fo....... Bright sun a. m., soms
clouds p. m.
28| 55 59 60 43 50 43 64 42 ... oudy.
20| &5 79 65 44 45 43 9 42 j........ Diffuse suniight; sultry.
30| 52 55 59 48 45 45 64 0 ... Cloudy, trace of .
Mean.| 50.7| 61.7 | O6L.1| 441! 44.4| 44.8 |......f....fomennnn.
July 1| 8 5 59 45 44 44 69 47 3 | 8outheast wind late p. m.,
cloudy, trace of rain.
2| 50 61 865 44 43 65 41 |........ Cloudy, rain, trace.
31 49 46 51 44 44 44 57 4 |........ Southeast winds p. m,
cloudy, raln.
4| 45 50 49 43 43 44 54 |, 43 |eeeee... Fnlr luwp m.; rain, }inch
5| 80 59 58 43 46 48 74 43 5% Falr lntﬁ g) : cloudy
8. m
6 56 55 59 48 50 51 62 43 7 Cloudy a. m., lnlr p. m.;
7] 46 52 48 49 49 45 61 46 |oee..... Cloudy, trace of rain.
8| 44 52 50 48 48 44 62 39 82 Cloudg rain, § Inch.
9| 45 80 59 43 49 45 85 36 10 Brigh sun, showers ( trace).
10| 49 55 56 44 47 47 61 66 |....... Cloudy.
11| 47 52 59 47 47 40 65 44 113 Cloudya m fafr p. m.
12 82 58 55 45 45 45 62 39 12 [ Cloudy a.
1371 45 55 57 43 44 456 62 42 133 Clo:u{‘y, rnln, t Inoh last
night.
14} 45 48 60 45 48 50 02 43 153 [ Falr, some clouds.
157 48 55 60 45 45 45 65 40 17% | Cloudy, strong northeast
winds, fair p. m
16| 50 50 54 4 46 45 65 43 18} | Clouds, trace of rain.
17| 62 61 i) 45 44 45 68 4 |........
18 52 52 52 45 45 45 58 40 19% | Clouds, cool, trace of raln,
su)rm m?
19 46 49 43 45 45 45 56 43 193 Clouds, rain, Unch
20| 44 51 52 44 44 45 56 43 20 Somle s*u{n . m., clouds,
rain
21| 4 52 56 45 45 43 60 43 21 Clouds, rnin i inch, some
49 56 55 45 46 46 64 45 22 Clouds, rain, vy inch, falr
23| 49 76 70 46 49 50 79 43 234 nght sunlight.
24| 47 i) 55 49 50 50 63 43 25 Fzﬂr all day, diffused sun-
25| 48 52 55 51 51 52 58 48 25 Clouds, rain, § Inch, falr
p.m.
26| 50 62 [.......| 49 51 |....... 73 45 26
27 47 53 57 b0 52 53 62 48 273
28 | 55 69 67 50 5 55 74 47 29
20| 58 07 63 51 54 56 72 38 204
44 53 49 54 54 ] 58 47 32
31| 45 52 48 53 54 |....... 58 45 32
Mean.| 48.4| 65.6| 554 | 46.4| 47.6 | 47.3 | .co.i|eunn. ceee el

aLake reached high-water level about June 15 and did not begin to fall until June 27. After June 27
readings of ‘‘ Lake level ” give inches below the high-water level.
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TEMPERATURE RECORD AT SALMON RACK AT LAKE ALEKNAGIK, ALASKA, SUMMER
oF 1908, 1N FAHERENHEIT DEGREES—Continued.

Alr. Water. Alr.
Date. | Lake Remarks.
88.m.| Noon. (6 p. m.|8a m.| Noon. !6 p. m. gﬁﬁ' g&%‘ lovel.
o o o o o ° ° o IﬂC’lt’&-
Aug. 1§ 50 58 55 48 52 52 6 38 33
2| 64 65 58 48 52 53 68 47 35
3| 49 63 58 50 b4 54 68 38 37
41 47 57 53 ... 54 54 66 37 38 | Iine, brlght day.
5 45 46 45 52 49 49 53 45 39 | Rain all day.
6 40 54 50 49 53 48 58 44 39 | Cloudy, sun in p. m.
Tleeennns 55 L2 2 (NN RN PP, 64 36 40 | Fine, clear day.
8( & 58 L R U R, 65 49 |........ 0.
9 feen.e. 62 6 (..., 53 52 65 f....... 43 | Clear a. m., cloudy p. m.
10 82 |eoeooii]eenn.. [PPUTOU SRR PSR P, 48 |........
|

SALMON-MARKING EXPERIMENTS.

Trials have been made with the thermocautery as a means of
removing or marking the fins of salmon fry shortly after the absorp-
tion of the sac, and the fry have been held and are still under obser-
vation. Since the chief question here is that of regeneration of the
lost parts, the final determination of the value of this means of mark-
ing must be awaited. At present the indications are favorable.
Extended trials have been made with a brand of the character of the
letter S, burned by means of a thermocautery into the skin of the fry
at the stage mentioned above. These marks do not persist even
when deeply burned and attempts to obtain in this way a mark for
salmon fry which shall be permanent in the adult are therefore fail-
ures. It does not follow from these results that such a brand of
proper size placed on older fish would not persist as a plain scar of
definite form; but the younger fry aro the ones for which a practi-
cable mark is the present desideratum, since it is already demon-
strated that fingerlings may be successfully marked. Experiments
will be continued along the lines already begun.

RETURN OF THE SALMON MARKED AT FORTMANN HATCHERY.

In the 1908 run at Fortmann and Yes Iake hatcheries 5 adult
redfish lacking both ventrals were taken at the former and 3 at the
Jatter. These are returns from the Chamberlain marks of the sum-
mer of 1903, both ventrals having been completely excised from
1,600 three-months old redfish fry. The return has covered three
Successive seasons, 1906 to 1908, inclusive, and amounts now, count-
ing only certainly identified specimens, to 23 salmon, or 1.4 per cent
of the number marked and liberated. The importance of returns
from these marks lies in adding certainty to the identification of
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marked fish with those returning, and in the spreading of the return
over three successive years and into other waters than the parent
stream, rather than in any demonstration of the numerical proportion
of fish returning and the consequent effect of similar plants on the
general salmon supply. Considering the indeterminate number of
incompletely identified salmon taken at Yes Lake in 1906 and sup-
posed to bear this mark, and the returns which have undoubtedly
occurred unobserved, it is not well to make much inference concerning
the size of the total return, save that the percentage given is certainly
a minimum.

It is not improbable that the result of this marking experiment will
prolong itself into another season, and more individuals occur in the
run of 1909.

EXAMINATION OF SALMON FOR NATURAL MARKS.

The examination of salmon for marks, imperfections, and injuries
to the fins, or absence of fins, presumably from natural causes, referred
to in the report for 1907, has been continued. This examination is to
determine the extent to which natural marks may simulate artificial
ones. At a cannery on Nushagak Bay during June and July, 12,700
red salmon were examined with respect to all fins. All the fins are
subject to imperfections of one sort or another, the caudal showing
most. Fins entirely missing are rare. Of the number cited, only one
right and one left ventral, from different individuals, were completely
gone, and in no case was the pair of ventrals lacking, as in the artifi-
cially marked fish above described. The adiposefin, on the other hand,
was missing in 5 of the salmon, or 1 in about 2,500. Besides these, 6
adipose fins were injured or imperfect. In considering the return of
salmon marked by the removal of the adipose fin, it is evidently nec-
essary to deduct from the observed return a certain number repre-
senting the proportion of adipose fins naturally lost. The larger the
number of salmon examined in regions in which artificial marks have
not been made the more accurate will be the basis for whatever cor-
rection of this nature is necessary. Full data on this subject will be
published when the examinations are finished.

Several so-called ‘‘marks’ were brought to attention during the
summer. Three of these were of the same general character—an ellipti-
cal or nearly circular mark with milled edge, dotted inside with spots
of more or less definite arrangement. These marks are suggestive of
the impression of & coin or other artificial die, and readily appeal to
the uninitiated as a hatchery mark. - A few specimens turn up nearly
every year. They are the scars left by the suctorial mouth of the
lamprey, probably the common Pacific form (Entosphenus tridentatus),
with whose oral cusps the impressions generally agree. These scars
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are apparently seldom seen on the salmon save about its head, prob-
ably because the fish succumbs after the lamprey obtains a secure
hold upon its fleshy parts.*

THE COD FISHERY.

All of the firms and individuals operating in the district for cod
exclusively have their headquarters at San Francisco, Cal., and Seat-
tle, Anacortes, or Tacoma, Wash., at which places or in their imme-
diate vicinity the kench-cured fish are received and prepared for
marketing. Most of the operators have shore stations, located at
favorable places in central Alaska, from which the dory fishermen
carry on their fishery operations, bringing in their catch daily. When
sufficient kench-cured fish have accumulated to form a cargo, a vessel
is dispatched from the home port, or else a fishing vessel completes
its fare from the station catch and carries the fish to the curing
establishments on the coast. A small fleet of vessels also visits the
banks, mainly in Bering Sea, where safe harbors in which shore sta-
tions can be established are few.

A few true cod, known locally as gray cod, are caught in the sounds
and straits of southeast Alaska each season; but as they are much
smaller than the western cod, and are only taken incidentally in other
fisheries, those secured are pickled.

Mr. E. A. Smith, of Seattle, Wash., has invented a method by which
the bones of cod are reduced to a pulp and the product put up in
hermetically sealed cans. It is the belief of the inventor that the
product can be used in making codfish cakes, If this product proves
salable, it will furnish a market for a part of the Alaskd fish which is
at present thrown away.

Early in the season coast prices on codfish broke very sharply,
largely because of the impracticability of moving the prepared prod-
ucts after the ruling of the federal authorities against the use of borax
as a preservative in shipping. Prices became better a month or two
later, however, when it was ruled that borax could be used provided
the packers distinctly labeled the packages with directions for the
removal of the preservative.

The prejudice in the eastern markets against Pacific cod, traceable
largely to the business jealousy of eastern dealers, is rapidly wearing
away as the excellent quality of the western product is becoming bet~
ter known. Frequently in the past when the eastern dealers have
been faced with a shortage of cod they have purchased Pacific cod

a See Rutter, Natural history of the quinnat salmon, Bulletin U. S. Fish Commis-
sion, vol. xxi1, 1902, p. 120; and Moser, Salmon investigations in 1900, Bulletin
U. S. Fish Commission, vol. xx1, 1901, p. 192,
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and packed it under eastern labels, and the consumer has been none
the wiser.

Shore stations.—During 1908 the following shore stations were oper-
ated: By the Alaska Codfish Company, at Company Harbor and
Moffat Cove, Sannak Island; Unga, Baralof (Squaw Harbor), and
Kelley Rock (Winchester), Unga Island; and Dora Harbor, on Uni-
mak Island. Blom Codfish Company, at Eagle Harbor, on Nagai
Island. Pacific States Trading Company, at Northwest Harbor, Lit-
tle Koniuji Island, and Ikatik, on Unimak Island. Seattle-Alaska
Fish Company, at Baralof (Squaw Harbor), on Unga Island. Union
Fish Company, at Pirate Cove, Popof Island; Northwest Harbor,
Little Koniuji Island; Eagle Harbor and Sanborn Harbor, on Nagai
Island; Unga, on Unga Island; Pavlof Harbor and Johnson Harbor,
on Sannak Island; and Dora Harbor, on Unimak Island.

Mr. John H. Nilson is building a station at Baralof (Squaw Harbor),
Unga Island, and will have it ready to operate in 1909.

The stormy weather ot last winter and spring interfered consider-
ably with dory fishing {rom the stations, but fairly good catches were
made after the weather settled, early in the summer.,

Statistics.—The table below shows the condition of the industry in
1908. In addition a total of 227 men were occupied in the industry,
all in central Alaska, 187 of them fishermen, 27 shoresmen, and 13

transporters.

INVESTMENT IN THE CENTRAL ALASKA Cop FisHERIES IN 1908.

1
Items. Number.| Value. Itemns. Number.| Value.
Transporting vessels: Apparatus:
Launches................. 1 $6, 000 Hand lines...............[.......... $2,220
Tonnage..... .. T foenracneens Trawl lnes...............[c.coo..... 600
Salling.......... 2 7,500 || Statlons, with accessory prop-
Tonnage.. . .. <) O [ 4 2 2 19 63,200
BoatS...cooieimieiiiai.. 289 10,930
Total.......ccceenn..... ’ .......... 90, 450
Propucts or THE CENTRAL ALAsKA Cop FIsHERIES IN 1908.
Round Salted
Products. weight. weight. Value.
Pounds. Pounds.
Cod, BBILBA .« e v ee ettt 5,354,666 | 3,706,000 | $131,810
Cod, Plekled. . . ..o itiiii i et 3,733 2,800 143
Cod tongues, 8alted. .....o.coitniiiiiiiiii it eeeeee e 21,800 1,962
Total. e 5,358,399 | 3,790, 600 133,015

Vessel fishing.—A fleet of 17 vessels, with headquarters in California
and Washington, operated in Alaska waters this year, several of them
having spent the winter of 1907-8 in the North. The winter and
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spring months were unusually stormy, however, and there were long
periods when little or no fishing could be done. Early in the spring
the rest of the fleet arrived, and until early in June operated in the
North Pacific off the Shumagin and Sannak islands. Most of the ves-
sels then entered Bering Sea and fished there the remainder of the
season, with a poor catch in June, but very good luck in July. The
additions to the Washington fleet this year were the schooner Vega
(233 net tons), operasted by King & Winge Company, of Seattle,
and the brig Harriet G. (188 net tons), operated by Mr. J. A. Mathe-
son, of Anacortes. The schooner Carrier Dove (82 net tons), which
has been operated for some years by the Seattle-Alaska Fish Com-
pany, of Seattle, did not fish this year. The additions to the Califor-
nia fleet were the schooner vy (135 net tons), chartered by the Union
Fish Company, of San Francisco, and the schooner Ida McKay (178
net tons), operated by the Pacific-States Trading Company, of San
Francisco.

On September 30, 1907, the schooner Glen, belonging to the Pacific-
States Trading Company, of San Francisco, was wrecked in Bear
Harbor, near Cape Pankof, Unimak Island. In January following
the schooner John F. Miller, belonging to the same company, visited
the wrecked schooner for the purpose of salving as much as possible
of her cargo of codfish, and after taking on board a considerable quan-
tity was caught in a storm and, coated with ice and unmanageable,
was driven upon the beach and wrecked. Out of her crew of 33 men
10 were frozen to death. It is very probable that both vessels will be
a total loss.

These wrecks were the crowning misfortune of the Pacific-States
Trading Company, which after several years’ struggle for success in
the cod fishery this year gave up. In August all its stock of fish on
hand and expected to arrive was sold to the Union Fish Company,
of San Francisco, which also leased for a term of years the drying
plant at Glen Cove, near Vallejo, and the vessels of the company, of
which they secured immediate possession, while the stations of the
company in Alaska will be taken over on lease in April, 1909.

The schooner Czarina, belonging to the Union Fish Company, of
San Francisco, lost four of its fishermen early in the summer by the
capsizing of their boats.

This year the Robinson Fisheries Company, of Anacortes, very
materially increased the pay of its fishermen. Men catching more
than 10,000 fish received $30 per thousand; those catching 8,000 and
under 10,000, $27.50 per thousand; less than 8,000, $25. No fish less
than 28 inches in length was counted.

The vessels from Washington operating in Alaska waters caught
1,103,500 fish, while those from San Francisco caught 805,403, a total
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of 1,908,903 fish. In addition, a fleet of 3 San Francisco vessels oper-
ated in the Okhotsk Sea and caught 445,000 fish.

THE HALIBUT FISHERY.

This excellent food fish continues to occupy a prominent place in
the commercial fisheries of southeast Alaska and would make an even
better showing in the statistical tables could the catch of the Puget
Sound fleet, of sail and power vessels made in local waters be included.
Owing to the fact that the fishing grounds of central and western
Alaska are too remote for fresh shipments with the present steam-
ship facilities in those sections, the fishery is restricted to southeast
Alaska. It is very probable that halibut would be found as abun-
dant in central and western Alaska as in the southeast, if riot more so.
In winter, when the halibut is chiefly sought, storms are numerous
and places of shelter infrequent, so that even in southeast Alaska the
fishery is practically restricted to the straits and sounds formed by
the numerous islands. Investigation has shown, however, that
halibut occur in abundance in the ocean off Chichagoff and Baranof
islands, and the mainland between Cape Spencer and Yakutat Bay,
and it is extremely probable that other banks would be found if
search was made. The dangers of open-sea fishing will doubtless
eventually be disregarded, as now in the cod fishery.

During the winter of 1907-8 and the following spring the fishermen
made very good catches and received remunerative prices, as high
as 6 cents a pound being paid in Seattle at times. All halibut caught
in Alaska, except those taken by the large steamers, are shipped to
Seattle on the regular steamers plying between the latter place and
ports in southeast Alaska, and as most of these shipments occur
during the fall, winter, and spring months, when other shipments are
light, it is a proﬁtable business for these boats, whose owners make
every effort possible to aid the shippers by increasing their facilities
as needed.

Early in the summer of 1908 the New England Fish Company, an
American corporation which at present operates from Vancouver,
British Columbia, began the erection of a large plant at Ketchikan,
which it hopes to have in operation early in 1909. It is intended to
handle not only halibut, but also salmon, black cod, herring, etc.

The schooner Petrel, owned in Juneau, while in Pybus Bay, Admir-
alty Island, in January, turned turtle during a gale, and the master
and one sailor were drowned.

The United States Signal Service has now established a wireless
station at Petersburg, bringing this headquarters of the halibut fleet
in direct communication with Puget Sound, and obviating the former
necessity of sending messages to Wrangell by mail and thence by wire.
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But little halibut fishing is carried on in Alaska during the summer
months, as halibut is then coming into Puget Sound ports in abun-
dance from the fleet operating off Cape Flattery, Washington, and
the fish, moreover, are in the deeper waters, where they are more
difficult to catch. The price is low, also, at that time. A few local
vessels make short trips and fletch their catch, but the low prices
received for fish prepared in this way during the past two years offer
little inducement to the enterprise.

A considerable part of the Pacific coast halibut is shipped to points
east of the Mississippi River, Chicago, New York, and Boston being
the principal distributing centers. The demand from the coast, how-
ever, is showing & most healthy growth, and will eventually take
the greater part of the catch. Dealers located at Tee Harbor,
Hoonah, Juneau, Douglas, Petersburg, Scow Bay, Wrangell, and
Ketchikan handle the fish from the fishing boats. Scow Bay, which
is on Wrangell Narrows, about 5 miles from its head, is the principal
shipping point. Here are moored several large house scows and
floats, alongside of which the fishing boats tie up ahd deliver their
catch to be boxed in ice for shipment and put aboard the regular
steamers for Seattle, which pass through the Narrows every few days.

In addition to the fleets of power and sail vessels operated by
white men from the various ports, Indians in small boats do consid-
erable fishing each season. As they catch salmon during the sum-
mer, however, and but few of them can be persuaded to start
halibut ﬁshmg until the money they have made in salmon fishing
has been spent, which is generally not until after the holiday season,
they lose two of the best months of the season. They abandon this
fishery, moreover, as soon as king salmon become abundant early in
the spring. Their own interests suffer by this, as they are better -
posted than most of the white fishermen as to the location of the
smaller fishing banks, and if they would give serious and undivided
attention to the halibut during the winter months, their returns
would be as great if not more, than they earn during the summer
salmon fishing.

Statistics.—During 1908 there were 395 persons employed in all
branches of the industry, an apparent decrease of 64 as compared with
1907. The decrease is termed apparent because many of the Indians
spent more time fishing for king salmon than for halibut, and have
been counted in the former fishery, where the greater results were
accomplished. Thenumberof steamers and launches fishing increased
9 over 1907, while the number of sail fishing vessels decreased 1, and
the transporters 2. The total investment has more than doubled in
value. The catch shows a gain of 1,174,388 pounds and $33,791 over
1907,
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PersoNs ENGAGED IN THE ALasgA Havipur FisHERIES 1N 1908.

Occupation and race, Number. Occupation and race. Number.
Fishermen: Shoresmen:

Vessel fisheries— Whites.. 19
Whites...ooooeiiiiinniiiaaaa., 176 Japanese 2
Indians......covciiiiiiineienan. 20 Indians 1

Total.coeenerenarananna.. 195 22

Shore fisheries—

hites......ooiiiiiiiiiiiiia, 18
Indians, eceeeenieniniiaiana... 102 5
Total..cooeeieiennnanann.. 165 23
Total fishermen........... 350 395
INVESTMENT IN AND PRODUCTS OF THE ALASKA HariBur FisHERIES IN 1908.
Items. Number.| Value. Items. ' Number.| Value.
Fishing vessels: Boats....ciiiiiniiiinannaaan. 100 $12,300

Bteamers and launches 24 $92,815 || Apparatus:

Tonnage....... 9 Vessel fisheries, trawllines 7,905

Balling....... 8hore fisherles, trawl lines. 5,355
‘Tonnage.... Shore and accessory property.|. ?

Transporting vessels:

Steamers and launches.... 2 2,600 Totaleu.eeiiiiininei]ernnnnnns 340,826

Tonnage.....ccovuen.n ) 3 O PO
Round Dressed
Products welght, weight. Value.

. Pounds. ‘ Pounds.

Hallbut, fresh. . ...c.ioiii ittt ie i et ciiaa e 4,650,427 1 3,643,542 | $144,419
Halibut, frozen... 958, 360 766, 688 25,194
Halibut, fletched 144,218 | 115,375 4,920

1 Y 5, 662, 006 ‘ 4, 526, 605 174, 542

Puget Sound fishing fleet.—A fleet of Puget Sound power and sail
vessels visits southeast Alaska during the months from October to
March, when, owing to stormy weather and a scarcity of fish, it is
not safe nor profitable to visit the fishing banks near their home
ports. This fleet makes its headquarters mainly at Petersburg, at
the head of Wrangell Narrows, shipping the catch home from Scow
Bay near by via the regular steamship lines. During 1908 it com-
prised 15 power and 10 sail vessels (a decrease of 5 sail vessels as com-
pared with 1907), with a net tonnage of 387 tons and a value of
$50,850. This fleet was manned by 166 men and used 69 dories
and $5,860 worth of trawl lines. The catch amounted to 1,527,674
pounds, valued at $59,255, a considerable decrease as compared with
1907. None of the above data is included in the statistical tables of
this report.

This fleet is steadily decreasing. Each season more and more of
the vessels remain in Alaska for the year, some being put into summer
quarters, while others engage in the salmon industry and thus become
local vessels.
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An ever-increasing fleet of steamers from Puget Sound and British
Columbia fishes occasionally in Alaska waters, but it has been found
impossible to secure accurate data as to their catch taken in this
region. These vessels return to their home ports as soon as a full
fare has been secured.

THE HERRING FISHERY.

At times herring were very abundant in southeast Alaska, while
in central Alaska nearly every bay in which there is eel grass was
filled with them, some of these when packed running 240 fish to the
barrel. Owing to the low prices realized for Alaska-cured herring
and the high freight charges from central Alaska points, but few
were shipped out of the district this year. The only hope, apparently,
for the herring fishery in central Alaska is that the codfish men who
already have curing stations for handling cod; and a fleet of trans-
porters will take it up, but they will not probably find it attractive
at the present unremunerative prices. The establishment of smoke-
houses has been suggested, but this would be feasible in central
Alaska only if the cod dealers took it up. In southeast Alaska the
greater part of the catch is either prepared as fertilizer and oil, or used
as bait in the halibut fisheries, but few herring being shipped out of
the district for food.

Propucts oF THE ArAskA IErrING FISHERIES 1N 1908,

Boutheast Alaska. Central Alaska. Total.
Products. -
Quantity.! Value. |Quantity.| Value. |Quantity.| Value.
Herrlng, fresh, for food........ ounds. .|...ei.eeii]iieia... 10,000 $300 10,000 $300:
Herring, rcsh, for bait......... arrels. . 3,350 $5,020 {...ooieiiifaiinnn.... 3,350 5,020
Herrlog, salted, for food.......... do.... 950 7,070 80 680 1,030 7,760
Herring, salted, for balt........ . do.... 4,355 10,880 | .oooiiii i, 4,355 10,580
TOBL. - eereeeneeeeeaeeaeai e 22,670 |........... 980 , ........... 23,650-

FERTILIZER AND OILS.

The great desideratum in the fisheries of Alaska at the present
time is the invention of a small odorless fertilizer plant, costing not
more than $2,500 or $3,000, which can be installed at the various
salmon canneries and salterles The offal, which at present is
thrown overboard to pollute the waters, could thus be utilized,
and as in an average year the offal from the salmon canneries alone
amounts to over 35,000,000 pounds, it is easily to be seen that to
save it and turn it into fertilizer and oil would not only net a fair
financial return to the canners and prevent an enormous annual
wastage, but would also render the waters adjacent to the canneries.

74811—09——>5
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more agreeable to the mhabltants of the water as well as to the
people on the shore.

The whahng plant of the Tyee Company (described in detail
elsewhere in this report) was established primarily to prepare oil
and fertilizer from whales, and during 1908 met with very fair suc-
cess. The only other fertilizer plant operated in 1908 was that of
the long-established Alaska Oil and Guano Company, at Killisnoo.
During the season, which lasted from June 29 to October 28, the
-company caught 37 560 barrels of herring and 7,680 barrels of sal-
mon (principally dog and humpback), a large gain over 1907, when
24,800 barrels of herring and 4,900 barrels of salmon were utilized.
A very small part of these were salted for food. Two steamers were
employed in the fishing. The fertilizer prepared amounted to 935
tons, valued at 830,000, while the oil extracted amounted to 136,500
gallons, valued at $27,000, a large increase over 1907.

THE WHALE FISHERY.

The whaling station of the Tyee Company, at Tyee, in Murder
Cove, at the lower end of Admiralty Island, in southeast Alaska,
was completed early in 1907, but the delivery of the whaling steamer
was delayed by the builders until autumn, when the season was so
far advanced that the station was operated but a few weeks in that
year. During this period eight whales were taken.

Three species of whales are sought by the whalers from this sta-
tion, viz: Sulphur bottom (Balenoptera sulfureus), finback (Balz-
noptera velifera), and humpback (Megaptera longimana).

The sulphur bottom is not only the largest whale found on the
coast, but also the largest known mammal, the length of an adult
varying from 60 to 100 feet. The origin of this name is not very
clear, some authorities stating that it was derived from a yellowish
cast to the skin on the lower side of the animal, though specimens
seen by the writer appeared the same color all over—a light gray or
slate color.  During the months from May to September inclusive,
these whales are often found in large numbers close in with the shore
They yield a large quantity of oil, and 800 pounds of baleen, 3 feet
long, has been taken from the mouths of various individuals.

The finback, or finner, sometimes called the blue rorqual, ap-
proaches the sulphur-bottom whale in length, in some cases meas-
uring 70 feet, but it has not the corresponding bulk. In outward
appearance the finback surpasses all the cetaceans and is acknowl-
edged to be the fastest whale that swims. Its back is colored a
blue-black, turning to almost white underneath. The flippers are
comparatively short, the dorsal fin prominent and situated nearer
midway of the animal’s back than in the other rorquals. The
baleen, about 2 feet 6 inches in some cases, is colored a light bluish
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gray, streaked with black. A fair quantity of oil is secured from
this whale. In respiration the vaporous breath of the animal passes
quickly through its spiracles, the high, narrow spout dissolving very
slowly, and when a fresh supply of air is drawn in a sharp and some-
what musical sound is made, which may be heard at a considerable
distance and is quite distinguishable from sounds made by other
whales of the same genus. The finbacks are very erratic in their
movements and the fishery consequently uncertain.

The humpback, the commonest species caught by the shore
whalers, is one of the rorquals that roam through every ocean, gen-
erally preferring to feed and perform its uncouth gambels near the
coast. Short and of ungainly bulk, the humpback is equipped with
flippers and flukes seemingly out of all proportion to its body when
compared with the other cetaceans, the flukes often measuring 25
feet across. Its under jaw extends forward considerably beyond
the upper one. The top of its head is dotted with irregular, rounded
bunches, which rise about 1 inch above the surface, each covering
nearly 4 square inches of space. The color is black above and white
underneath. Marine parasites in the form of very large barnacles
are always found upon it in numbers.

The humpback delights in frequenting bays and estuaries along
the coast, often going great distances from the open ocean. Its slow
motion and other habits render it easy of approach and capture as
compared with any of the others. The average length is about 35
feet, 50 feet being a large specimen. The baleen is black and short.
The production of oil varies more than in all other whales. Scam-
monp, reports having ‘“seen individuals which yielded but 8 or 10
barrels of oil and others as much as 75, the length of the animal
varying from 25 to 75 feet. Most of these variations may be attribu- *
ted to age and sex, as the female with & large cub becomes quite.
destitute of fat in her covering.”* Whalemen distinguish this
mammal at a considerable distance by its undulating movements.

According to Scammon (p. 45):

In the mating season they are noted for their amorous antics. At such times their
caresses are of the most amusing and novel character, and these performances have
doubtlesa given rise to the fabulous tales of the swordfish and thrasher attacking whales.
When lying by the gide of each other, the megapteras frequently administer alternate
blows with their long fins, which love pats may, on a still day, be heard at a distance
of miles. They also rub each other with these same huge and flexible arms, rolling
occasionally from side to side, and indulging in other gambols which can be easier
imagined than described.

The different species described above all have very small throats,
their mouths being fitted with baleen, the fine upper edges of which

@ The marine mammals of the northwestern coast of North America, by Charles M.
Scammon. 4to, 1874, p. 42.
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act as a strainer and admit only small articles of food to the throat.
A minute species of shrimp, called by whalers “brit’’ and “bait,”
forms a major part of their food, these little crustaceans, which are
found swimming close to the surface in good weather and sinking
deeper when big seas are running, swarming in such quantities as
to give the sea in their vicinity a decided pinkish tint. The hump-
back, however, has a fondness for herring and other small fish, and
will chase schools of these close to shore, often going miles up the
sounds and straits in southeast Alaska. In feeding upon the “bait”
the whale swims round in a huge circle several times among them,
causing them to huddle even closer together, then changing his
course he charges with wide-open jaws through the school he has
thus rounded up, and feasts.

In many ways the operation of a shore whaling station, as this
style of plant is called, is quite different from deep-sea whaling as
practiced by the whaling fleets for several hundred years past. In
the latter, after the whalebone and blubber has been taken from a
captured whale the carcass is discarded, the vessels having no
facilities for handling any other part of it. At the whaling stations,
on the contrary, every portion of the animal is utilized in some way
or another. _

The station of the Tyee Company is favorably situated for whaling
in the waters of Chatham Straits, Frederick Sound, and Stephens
Passage, in which large schools of whales congregate at times, while
the open ocean is distant but a few hours’ steaming.

The company’s steamer, T'yee, jr., has the lines of a yacht, is 97.9
feet in length, and 17.7 feet beam. In the extreme bow of the steamer
is one of the Svend-Foyn harpoon guns. This gun is heavily con-
structed throughout and has a bore of 3 inches. The harpoon is
a very heavy missile, weighing several hundred pounds. A bomb
‘containing roughly a pound of powder is screwed onto the harpoon,
and the latter is then rammed home in the same manner as a shot.
Coiled up on the iron plate under the gun muzzle is the ‘‘foregoer,”
made of the best Italian steam tarred hemp, 44 inches in circumfer-
ence, one end of which is attached to the harpoon about 18 inches
from the point. Attached to the other end of the ‘foregoer’ is
one of the main whale lines from the winch, this line being of us-
sian steam-tarred hemp, about 400 fathoms in length, and of 5%
inches circumference.

Near the top of the masthead is located the lookout barrel, from
which point of vantage the lookout can cover considerably more-area
than & man on the deck would be able to. As soon as a whale is
sighted the vessel is run as close to it as possible, and when within
range the gun is fired. A time fuse is attached to the bomb on the
harpoon, this being ignited by the discharge of the gun, and five
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seconds after the discharge the bomb explodes. On the shaft of
the harpoon are barbs, which expand on entering the whale, making
it next to impossible for the harpoon to be drawn out again.

As soon as struck the whale sounds and goes to the bottom, some-
times striking it with such force as to drive good-sized rocks into its
blubber. The animal has immense strength and will at times tow
the steamer several miles before beginning to weaken. As soon as
the line slackens it is snubbed around & heavy steam winch on the
deck just ahead of the bridge, after which the wounded whale is
played in much the same manner that a fish is played by the expert
angler, a continual strain being kept on him, slacking sometimes to
avoid a wild rush, but always reeling in slack at every opportunity.
The whalers claim that the whale does his hard fighting for freedom
deep down, sometimes sulking for many minutes on the bottom.
The strain soon begins to tell on him, his rushes growing shorter
and less vicious, and finally he rises to the surface, lashing the water
white in his struggle. Should he blow blood when he reaches the
surface, the whalers know he is mortally wounded, and wait until
he dies, but if he blows clear and is quiet the pram, a peculiar spoon-
shaped boat adapted from a Norwegian model, is lowered and rowed
alongside and a long lance is driven into him until he blows blood,
which shows an internal hemorrhage, from the effects of which he
soon expires, rolling over on his back in his last struggles, and then
sinking to the bottom.

The line is now rapidly hove in until a heavy strain shows that
the slack is in and the weight of the whale is showing, when the line
is run through a heavy iren block at the foremast head, this mast
being heavily rigged in order to stand the tremendous strain. Fathom
by fathom the line comes in until at last the dead body is alongside. -
A chain is attached around the tail and the winch then heaves the
tail out of the water, causing the animal to hang vertically head
downward from-the bow. The steamer is then forced ahead at full
speed, to bring the body to the surface. The lobes of the tail are
then severed and brought on board. In order to make the carcass
more buoyant air is blown into the abdominal cavity by means of
8 Westinghouse air pump.

Should the whaler not be ready to return to the station imme-
diately, a buoy, with the ship’s flag attached, is secured to the whale,
and both allowed to go adrift while the steamer continues its hunt,
sometimes as many as three whales being brought in at one time, all
with their tails out of the water and hoisted to the bow.

Upon arrival at the station the whales are attached to a buoy in
front of the slip, from which a line is taken and the animal hauled
into the mouth of the slip between two cribs filled with rocks, which
act as guides to keep it centered and at the same time to ballast the
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nose of the slip under water at all stages of the tide. A large 13-inch
diameter iron chain is then attached to the tail of the whale and it is
hauled out of the water under the “flensing” shed by a powerful
steam winch.

As soon as the whale is in place men with long-handled knives
commence “flensing;”’ that is, removing the blubber. This is a layer
of fat directly under the skin, covering the whole body like a huge
blanket, and varying in thickness from 4 to 7 inches on the whales
found in southeast Alaska waters. The men walk from the head
toward the tail, cutting long gashes in the blubber as they go, then a
steel hook attached to a wire cable is hooked in at the end of a strip,
the steam winch heaves in on the wire, and the long strips are peeled
off one after another.

As fast as removed these strips of blubber-are put into the slicer,
or blubber cutter, and chopped into half-inch slices, which are
dropped into an endless bucket elevator to be hoisted to the blubber
pots, where the oil is tried out by means of steam pipes running
through the pots. After the blubber is exhausted in these pots, it is
conveyed in a chute to a drainage tank, where the bulk of the water
is separated by gravity, and then to the dryer, where, mixed with the
residue of the meat, it is turned into guano.

After the blubber is removed from the carcass and the inside fat
is taken out by chopping through the ribs, the carcass is hauled up
to the carcass platform, which is at right angles to and a few feet
higher than the main slip. Here another gang of men remove the
meat from the skeleton. This meat, which very much resembles
beef both in appearance and flavor and is frequently eaten at the
station, is put into pots arranged on both sides of the platform,
where it is boiled and the oil extracted from it by acid processes.
After the oil has been dipped off from these meat pots, a sluice is
opened and the residue is allowed to drop into the chute, where it is
run into the drainage tank mentioned above, from thence going into
the hot-air dryer with the blubber residue. Here it is made into
guano by a drying process which dries the material thoroughly and
then shreds it fine, after which it is ready for the market, its value as a
fertilizer being very high.

The blubber oil is ready for barreling as soon as it is cold, but the
meat oil must be clarified first, to remove the little particles of meat
remaining in the liquid. The latter is the darker of the two oils,
both before and after clarifying.

The parts of the whale utilized and the products prepared at the
station are as follows: Tails, sliced into thin strips, salted, and shipped
to Japan, where they are eaten; oil, guano, bone meal (the bones of the
whale ground up fine), and finners, or gill bones, the baleen of com-
merce, although a much inferior grade to that secured from the right,
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or bowhead, whale. A glue is also made from the residue of the
blubber after boiling, and this is used at the station for coating the
insides of the barrels to hold the oil. In addition the company is
experimenting with the preparation of a meat extract from the flesh,
an entirely new thing, and with the preparation of leather from the
skin and stomach wall, while glue has been prepared which it is hoped
can be put to commercial use.

If the prejudice against whale meat could be overcome it would
prove a most important addition to the larder, in Alaska at least,
where fresh meat is difficult to obtain. The tail and adjacent parts
and the soft piece under the eye are the choice.portions. It is said
to have much the flavor and appearance of beef.

A considerable quantity of whalebone is secured each season in the
Arctic by shore parties of whites and natives, who kill the whiles
in the narrow channels between the ice. The whites save only the
whalebone, but the natives eat the flesh in addition to saving the
bone. This year over 53,000 pounds of whalebone came from these
sources.

The fleet whaling in the Arctic Ocean and having its headquarters
in San Francisco was composed this year of 8 steamers and 2 sailing
schooners. Several of the vessels wintered in the Arctic, the steamer
Karluk some miles to the eastward of Point Barrow. The ice is
reported to have been the worst in years, and owing to this the fleet
did not deem it prudent to go to the eastward of the point, all of the
whaling being done to the westward, where more open water was to
be found. Before the fleet managed to get through Bering Strait
into the Arctic the steamer Wm. Bayliss was wrecked and became a
total loss in Anadir Bay, Siberia. The remaining 7 steamers all
returned to their home port in November, having secured 26 whales in
all, which netted 39,500 pounds of whalebone. No reports have
been received as yet as to the success of the schooners. The quantity
brought back in 1907 was 114,500 pounds, but this represented two
seasons’ work.2

Owing to the large stock of whalebone at present on hand and the
very slight demand for it, the owners of the Arctic fleet are reported
to have agreed not to send the fleet north in 1908, thus giving the
holders of the goods a chance to dispose of the present surplus.

AQUATIC FURS,

Beaver.—The beaver is slowly, but surely, approaching extinction
in Alaska, being one of the mgst valuable fur-bearing aquatic animals
in the interior waters and most eagerly sought after. With the
exception of the belt of barren coast country bordering the Arctic,

aNone of the data in this paragraph appears in the statistical tables of this report.
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it is found scattered all over the mainland. At one time it was
abundant on the Alaska Peninsula, but at the present time only an
occasional specimen comes: from there. The Kenai Peninsula pro-
duces a few, but the main sources of supply are the mainland of
southeast Alaska and the Yukon Valley. A small colony of the
animals have their homes near Sea Level, at the head of Thorne Arm,
Revillagigedo Island. It is probable that & number of the skins taken
in the Norton and Kotzebue sound regions are carried by natives
across to Siberia and bartered to the natives there for tame reindeer
skins.

Muskrat.—The greater part of the muskrat skins secured by the
natives are used by them in making fur clothing, blankets, or robes,
and small articles to be sold to the tourists or resident whites, and
in barter with other tribes; hence but few usually are shipped out of
the territory. The greater part of these come from western Alaska
-and the Yukon River, but few being caught in southeast and central
Alaska. : :

Land otter.—Of all the aquatic fur-bearing animals this is the
most widely distributed in the district, and it is much sought after.
In southeast Alaska it is becoming quite scarce, Prince of Wales
Island, which used to be the principal source of supply, producing
but few now.

Sea otter.—This year but two vessels—the schooner Everett Hays,
of Unalaska, and schooner Emma, of Marzovia—fitted out for sea-
otter hunting. The former hunted from May 17 to August 18 and
secured 19 skins, while the latter was out forty-five days and secured
6. Both did much better than in 1907, when their combined catches
amounted to 8 skins. The industry is a very precarious and uncer-
tain one, owing to the great scarcity of the animals and their increasing
wariness and shyness, due to excessive hunting in the past. The
weather this season was quite boisterous, and as the sea otter can
be hunted only in calm weather, there was a considerable part of
the time when no hunting could be carried on. During one period
of thirty-eight days only eleven hours were suitable for hunting.

The schooner Challenge (formerly owned by Mr. Henry Dirks, of
Atka Island), which occasionally engaged in sea-otter hunting around
the islands of the Aleutian chain to the westward of Unalaska, has
been sold and is now engaged in whaling.

Mr. Charles Rosenberg, who, with his son, patrols a stretch of
some 30 miles of beach on the Bering Sea sidé of Unimak Island in
the search for sea otters, secured 3 during the past winter and spring.
This is the most cheerless and fatiguing of work, as it must be car-
ried on wholly during stormy weather in the cold winter months.
The sca otters, in playing about the moving ice, are sometimes
caught and crushed to death, and occasionally the carcass is carried
by the waves onto the beach. It is for this the searchers watch.
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In addition to the catch shown above, 4 sea otters were killed in
various‘ways, making a total catch by Alaskans of 32 sea otters, an
increase of 16 over 1907. ‘

The British Columbia sealing fleet, owing to the success of several
vessels of the fleet in 1907, devoted considerable attention to sea-
otter hunting this year, the schooner Thomas I. Bayard, of Victoria,
British Columbia, alone securing 28, the biggest single schooner catch
in years. The other vessels of the fleet secured 7, making a total
catch for this fleet of 35 skins. As these were secured by foreign
vessels they are not intluded in the statistical tables.

Fur seal.—The shipment of fur-seal skins by the lessees of the
Pribilof Islands was 12,466 from St. Paul Island and 2,498 from St.
George Island, a total of 14,964 skins for the group. These sold in
the London market at an average price of $30 per skin. In addi-
tion to the above there were 332 fur-seal skins, valued at $8,350
(price paid to the hunters and not the London price), killed by the
Sitka Indians in southeast Alaska, while a mysterious shipment of
134 skins, valued at $2,680, came out of central Alaska, making a
total of 466 skins, valued at $11,030, taken by Alaskan natives,
which, added to the Pribilof Islands shipment, makes a grand total
of 15,430 skins shipped from Alaska. A

The pelagic fleet hailing from British Columbia and working on
the northern herd was composed.of 8 vessels, and its catch amounted
to 4,452 skins. The Japanese fleet of 38 vessels operating in Alaskan
waters took about 13,197 skins. The Indian canoe catch along the
British Columbia coast while the herd was going north amounted
to 502 skins.

This year the Bering Sea patrol fleet comprised 1 gunbaat and
4 revenue cutters. On July 22 the revenue cutter Bear seized the .
Japanese schooner Saikai Maru at a point 2% miles distant from
St. Paul Island. This vessel had 6 of her small boats lowered and
the crews of these were actively engaged in killing fur seals between
the schooner and the shore near the northeast rookery. When first
sighted the vessel was about a mile distant from the shore. A few
minutes later the Bear also seized the Japanese schooner Kinset
Maru within the 3-mile limit. The Saikai Maru had a crew of 27
men and the Kinsei Maru a crew of 32. The former had 244 seal-
skins and the latter 416 aboard at the time of the seizure. The
captured vessels were taken to Unalaska and later the officers and
men were carried to Valdez, where all were tried and convicted at
the November term of court, and sentenced each to pay a fine of
$600, or in default thereof to serve thrce hundred days in the Valdez
jail. Proceedings for the condemnation of the seized vessels are at
present under way.
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MISCELLANEOUS AQUATIC PRODUCTS AND RESOURCES.

Hair seals.—This very useful animal is fairly common and quite
generally distributed along the coasts of Alaska. To the natives it
is very important, as from the flesh and oil is secured a considerable
part of their winter food, while the skins are highly prized for covering
the kyacks and umiaks (types of boats) and for boot soles, trousers,
mittens, clothing bags, and caps, and when cut into strips make a
very strong and durable cord. The coast natives barter the flesh,
oil, and skins with the interior tribes for reindeer hides and furs.
Probably but a small part of the total catch is sold to the white
traders, who ship them out of the district. This year 6,472 skins,
valued at $3,350, were so shipped. ' '

Walrus—This enormous mammal, which is not found south of
the Bering Sea shore of the Aleutian chain, is now becoming scarce,
and practically none are secured south of Bering Strait. The white
hunters seek it solely for its ivory tusks, but the natives eat the flesh
and put the hide to various domestic uses. A few heads and hides
are shipped out each year, principally as natural history specimens.

Black bass (Sebastodes melanops).—This species is found scattered
along the Pacific side of the district, being, so far as known, most
abundant in southeast Alaska, especially around Sitka, where it is
sometimes called redfish and red snapper. - It is now quite generally
eaten, and in most of the towns can be purchased at the markets.
It is caught with hook and line, which it takes quite freely.

Black cod (Anoplopoma fimbria).—As this fish becomes better
known the demand for it increases, not only outside of the district, but
also in the local markets. It is not only sold fresh, but it is also frozen
and pickled. Nearly all of the catch is made incidentally by the
halibut fishermen operating trawls for halibut, and when shipped
with the halibut brings as much as the latter.

Capelin (Alallotus villosus).—This choice little fish has not become
a commercial commodity as yet. It is quite abundant in the coastal
waters, especially on the cod banks, where it forms a considerable
part of the food of the cod. For about a week in October immense
numbers are washed up on the beach in the neighborhood of Sitka, and
large numbers are then consumed.

It is reported from Latouche Island, in Prince William Sound,
that in May there is a run of small fish which strand upon the beach
in large numbers and are gathered and eaten by the natives, who
cook numbers of them in a pot at one time. They dre also eaten by
the whites. No one seems to have a name for this fish, but it is
possible that it may be the capelin. The same informant reports
a run of fish called locally “bait,”” which comes in before the herring.
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Eulachon (Thaleichthys pacificus).—This species, the well-known
candlefish, is becoming more popular as a food fish among the whites
each season. The natives are the chief consumers of it, however, priz-
ing it highly for its excellent food qualities, while the oil and a grease
extracted from the fish are favorite condiments with them. Insouth-
east Alaska some of the catch is pickled and sold. .The eulachon
has a quite general distribution along the Pacific side and also in
Bristol Bay, Bering Sea. It frequents in considerable numbers, but
for very short periods of time, the principal rivers along these coasts,
and almost invariably appears in May.

. Flounders.—In places flounders are exiremely abundant, and large
quantities are taken in all forms of netting operated for salmon
and other fishes. They are usually killed and thrown away, but a
few are sold in the markets of southeast Alaska, where they are
generally called sole.

Red rock cod (Sebastodes ruberrimus) is known from southeast
Alaska, where it attains a length of more than two feet and a weight
of many pounds. It is a good food fish, its flesh fairly firm and of
good flavor, and numbers are marketed each season. .

Smelt (Hypomesus olidus).—This species is found quite generally
distributed in southeast Alaska, but is especially abundant around
the mouth of the Stikine River during the winter, while in the fall a
large run is found in Wrangell Narrows. But little is known of its
abundance and movements in central Alaska. In western Alaska
there is a large annual run of smelt in most of the streams, especially
the Yukon, where they are of considerable importance as food fish.
They generally appear in October and disappear the following June.

Trout.—There are 5 species of trout known from Alaska, namely,
steelhead, Dolly Varden, cutthroat, rainbow, and Great Lakes. .
Of these the Dolly Varden, rainbow, and steelhead are handled com-
mercially, the former being especially abundant in all sections. This
season large catches of dwarf Dolly Varden trout were made by
anglers in lakes Dewey and Kern, small bodies of water in the moun-
tains overlooking Skagway, so situated that fishes from salt water
can not reach them. The former lake is about 150 feet and the
latter 2,500 feet above sea level. But few of the Dolly Varden
caught were over 6 inches in length. It is reported that dwarf
trout- are found in three lakes on Latouche Island, in Prince William
Sound, and it is probable that they will be found in other lakes as
our knowledge extends. Steelheads are found spawning in large
numbers in Ketchikan Creek late in May and in June. On Septem-
ber 18 and 19 one of the authors saw several taken with rod and reel
in the first large pool above the falls, the pool at the time being
full of humpback salmon. One weighed 10} pounds and measured
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31% inches in iength, while another weighed 73 pounds and measured
28 inches. Both were females with partly developed eggs. The
stomach of the smaller one showed nothing but black slime in it;
there was no opportunity to examine the stomach of the larger one.
When steelheads first enter the creek in May and June, and while
* they are below the first falls, they will take a bait. No trout were
shipped fresh from the district this year, as the authorities of Washing-
ton refuse to permit their sale in that state.

Whitefish (Coregonus).—Of this valuable food fish 7 species are
reported, mainly from the tributaries of Bering Sea and the Arctic
Ocean. A dealer in Wrangell reports having received a shipment of
50 pounds from a point about 30 miles up the Stikine River. They
were taken in a seine which was being operated for trout.

Other fishes.—In addition to the above, & number of species are
found in the district which form, in some instances, a very important
portion of the food supply of the natives, and occasionally of the
whites. Among the more important of these may be mentioned the
following: Lampreys (Lampetra aurea), which are quite abundant on
the Yukon River while the latter is still icebound ; tomcod or wachna
(Microgadus prozimus), very abundant in the northeast section of
Bering Sea; pike (Esox lucius); Arctic grayling (Thymallus signifer);
the inconnu (Stenodus mackenzii), a very large fish; burbot or losh
(Lota maculatus) ; seulpins (Cottidz) ; Atka mackerel (Pleurogrammus
monopterygius), an excellent food fish, with a flavor resembling that of
mackerel; blackfish (Dallia pectoralis); Boreogadus saida, found in the
Arctic; Alaska pollock (Theragra chalcogramma), an excellent food
fish; and sand launce, or lant.

Seaweed.—Seaweed as an article of food has always been popular
with the Alaska native. It is usually gathered in the summer, dried,
pressed in boxes, and put away for winter use.

The natives at Kake, in southeast Alaska, during the month of
May gather it and, mixing it, when moist, with salt, compress it into
cakes measuring 1 foot in length, 1 foot in width, and from one-fourth
to one-half an inch in thickness. In this condition it will keep for
some time. The prepared product is used in making soups and for
other culinary purposes. A small trade in these cakes is carried on .
with other Indian villages. ’

Crabs.—Crabs are very abundant in southeast and central Alaska,
and two species are eaten. In southeast Alaska they are caught in
various ways. A Juneau fisherman began using crab pots this year
to catch them for market.

Several fishermen from Valdez started a novel industry last winter.
They caught 1,500 crabs of an average weight of 23 pounds each, in
Cordova Bay, Prince William Sound, and after freezing them, shipped
them to Fairbanks, in the interior, by & horse team and wagon.
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During the progress of the journey 500 were sold at the various road
houses for 75 cents each. Fairbanks was reached on March 12, where
the remaining crabs, 800, were sold at $1 each.

According to Mr. Knyg Johansen, of Ideal Cove, in Dry Straits, the
crabs seem to spawn at various times in the year. In 1906 immense
numbers were spawning in that neighborhood in September, while in
1907 many spawned in the spring. About the latter part of May, in
this year, plenty of immature crabs (about 6 inches in length) were to
be seen on the flats in Dry Straits.

Shrimp.—Shrimp are found in many places in southeast, cen-
tral, and western Alaska, but no commercial use is made of them.

Trepang, or béche-de-mer.—Large quantities of this product are to
be found in southeast Alaska, but, although the prepared article
commands a high price in the markets of Asia, no use is made of them
in Alaska at present. ) ‘

Shellfish, etc.—Clams, especially the razor clam, Machara patula, are
found in abundance throughout southeast and central Alaska, and
have been reported from a few places in western Alaska. It is only
in the two former sections that they are put to much use, largely
because the consumer is generally compelled to gather his own clams,
most of the fishermen considering it beneath their dignity to engage
in such work for pay. Large mud clams (probably Panopea generosa)
have been reported from southeast Alaska.

A native rock oyster has been reported from Sitka, in southeast
Alaska, and Latouche Island, in Prince William Sound. Cockles,
sometimes called scallops, are to be found in Funter Bay and in Dry
Strait, near Wrangell. They are eaten, but are not sold. Mussels
are plentiful in many sections, especially along the Aleutian chain,
where they form an occasional addition to the natives’ larder. “The
octopus is abundant, and at times is eaten by the natives. Abalones
are found near Sitka, and would probably be found elsewhere if sought
for. The natives of the Aleutian chain consume large numbers of
the sea urchin, which appears to be abundant in that section.

RECOMMENDATIONS.

1. That there be available in Alaskan waters at least three vessels
belonging to the department for the use of the Bureau of Fisheries
in the salmon inspection. For work in southeast Alaska a com-
paratively small launch (about 60 feet long, 12 feet beam, and fitted
with a 60 horsepower gasoline engine), and for western Alaska a some-
what larger one, would answer the requirements. For the work in
central Alaska a much larger vessel is needed, one of at least 100 tons
displacement, as the waters in this section are open and storms are
frequent.
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Under the present conditions it is impossible to do effective inspec-
tion work except in a few places in southeast Alaska, where launches
for hire are numerous. In the greater part of the district it is impos-
sible to charter a suitable vessel for occasional trips, there being none
available.. During the season of 1908 the agents of the department
were unable to visit important sections of central and western Alaska.

2. That a cod hatchery be established on one of the Shumagin
islands, in order to aid in perpetuating this valuable fishery.

O
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OYSTER CULTURE EXPERIMENTS AND INVESTIGATIONS
IN LOUISIANA.

By H. F. Moore and T.‘ E. B. PopE.

PREVIOUS INVESTIGATIONS, RESULTING LEGISLATION AND ITS EFFECTS.

In the winter of 1898 and 1899 the Burean of Fisheries made a
reconnaissance of the oyster beds on the Louisiana coast between
Mississippi Sound and Atchafalaya River. The report® on this
work contained a chart giving with approximate accuracy the loca-
tion of the oyster beds of a considerable part of St. Bernard Parish
and a general description of the beds, not only of that region but of
practically the entire oyster-producing area of Louisiana. The coast
west of the Atchafalaya was not included, partly for lack of time,
but principally because the conditions there appeared to be such as
to militate against the development of any considerable oyster
industry.

Data were published relating to the salinity of the water, the food,
spawning, growth, and enemies of the oyster, the general character
of the bottoms, the relative prevalence of freshets and crevasses, and,

"in general, all factors having a bearing upon oysters and oyster
culture.

Some attention was given to the extent of the oyster-planting in-
dustry, the methods employed, and the results obtained, but no
experiments were made to determine in a definite way the results
which could be expected from a systematic endeavor to establish
oyster culture on a rational basis and to substitute for the haphazard
practices on the natural beds the more reliable methods certain to
be followed on planted grounds under private supervision and owner-
ship. Based on the observations, the report included a number of
recommendations in regard to the requirements for the conservation,
protection, and development of the oyster industry both as to the

o Report on the oyster beds of Louisiana, H. Y. Moore, Report United States Fish
Commission, 1898, p, 45-100.
8
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administration of the public beds and the establishment of private
ones.

After several years of agitation and discussion the legislature in
1902 passed a general oyster law based on the recommendations of
that report. The law was materially amended in 1904 and 1906,
and as it now stands on the statute books it embraces practlcally in
their entirety those recommendations and suggestions.

The effects of the law were almost immediately apparent in the
growth of the oyster industry and the increase which it contributed:
to the state revenues. Prior to its passage jurisdiction over the
oyster bottoms was lodged solely in the police juries of the several
coastal parishes, with the result that the administration of the laws
was contradictory and ineffective. The potential wealth lying con-
cealed beneath the tide waters of the state was not appreciated and
the oyster industry was neither protected nor fostered.

The several local bodies having jurisdiction had neither the incli-
nation nor the machinery for an effective administration of the inter-
ests committed to their charge. The oyster beds practically all lie
in waters remote from the habitations of man, and to police them
effectively is a matter of considerable physical difficulty, requiring
the use of boats to cruise along the coast constantly. Moreover, the
police juries and their executive agents were usually men having but
slight coastal connections and interests, and it is not surprising that
they were more concerned in parish matters more immediately under
their notice and within their experience and understanding.

The fundamental feature‘of the new law was the creation of a
state oyster commission having sole jurisdiction, in oyster and cog-
nate matters, over the entire coast, insuring consistency and unifor-
mity of administration, and endowed with ample police powers to
make effective the law and the regulations which it authorizes. The
larger resources of the state permit the employment of boats capable
of policing the beds during the bad weather of the oyster season,
requiring the oystermen to observe the cull laws and other essential
regulations which under the older régime were disregarded w1th
impunity.

The next most 1mportant feature of the new legislation was the
passage of consistent and reasonable provisions for the encourage-
ment and regulation of oyster culture. For those who comply with
reasonable requirements this provides, in lieu of the former uncer-
tainty, an assured tenure of sufficient duraton to prove attractive to
prospective oyster culturists, and while the restriction upon the
acreage (1,000 acres) that may be allotted to any one person is such
as to prevent the establishment of a monopoly of the best grounds,
it does not prevent the acquisition of an area sufficient to satisfy the



OYSTER CULTURE EXPERIMENTS IN LOUISIANA. 5

legitimate requirements of a considerable corporation. The rental
is $1 per acre for the first fifteen years of the term of the lease and
$2 per acre for the succeeding ten years, and in addition there 1s a tax
of 8 cents per barrel (3} bushels) on all oysters marketed, whether
from the natural reefs or planted beds. _

Partly on account of the unusually favorable natural conditions
under which the oyster industry is conducted in Louisiana, but
largely by reason of the protection which the laws accord to the
natural beds and the encouragement which they extend to oyster
culture, the oyster fishery of the state has made extraordinary prog-
ress since the establishment of the commission. This is illustrated
in the following table:

PRODUCTION OF OYSTERS IN LOUISIANA IN RECENT YEABS.

Increase : Increase
Year. Product. per Year. Product. per
annum annum

Bushels. Per cent. Bushels. Per cent.

059,190 2,187,000 35

1,198,413 b 2,486, 256 14
1, 534,000 28 3,035,370 22

1,620,576 6 || 1908........... Y a 3, 600, 000 a19

a About.

In the five years preceding the enactment of the first oyster law the
increase in the production, which was mainly from the natural beds,
was 20 per cent, while in the first five years following the passage
of the act, and after it had been improved and amended, the increase
was 154 per cent.

The data for 1897 and 1902 are based upon the canvasses of the °
Bureau of Fisheries, while those for sibsequent years are the quan-
tities upon which were paid the * privilege tax,” of which more
will be said hereafter.

The increase between 1902 and 1908 can not be definitely accounted
for and may possibly be due to a difference in the method of gather-
ing the statistics, but from 1904 onward the increases are in part
due to the fostering of new oyster houses and the care of the natural
beds, but particularly to the fact that the private oyster bottoms
were coming into productiveness. The natural beds of the state
still produce in quantlty more than the planted béds, but the dis-
parity is yearly becoming less, and in 1908 the value of oysters
marketed from planted grounds slightly exceeded that of those de-
rived from the natural beds. The quantity produced exceeded the
whole product of the state at the time of the investigation of 1898,

" The lnws tn full may be had by application to the Loulsiana Ogyster Commlsslon,
Majson Blanche .Building, New Orlcans, L, c
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and almost equaled the yield from all sources in 1902, when the first
comprehensive oyster law was enacted.

The increase in the area of bottoms under leasehold since the en-
actment of the present laws has been astonishing. The exact area
of the leased bottoms of the state at the time of the investigation of
1898 can not be stated, but in Terrebonne Parish there were then on
record 32 leases, aggregating about 160 acres. Ten years later,
March, 1908, after the new laws had been in force but six years,
there were operative in that parish 411 leases, aggregating 5,803
acres, In 1898 the state derived from its oyster lands in Terrebonne
Parish not over $80, and the parish not exceeding an equal amount.
In 1908 the gross income of the state from the same waters was
about $8,900.

From 1885 to 1902, under the parish administration of the oyster
fishery, but 521 leases, covering 2,820 acres, had been executed in the
entire state and many of them had lapsed at the latter date. In
March, 1908, there were in the state 1,692 effective leases, covering
22,135 acres of bottom.

It is interesting to observe that although the state permits one
person or corporation to lease a maximum of 1,000 acres, the average
leasehold at the present time is but 13 acres. 'There is apparently no
tendency to “acquire a monopoly,” which is so much feared by
opponents of oyster culture, and while several leases of from 500 to
1,000 acres have been granted, most of the holdings are in 10-acre
parcels leased mainly by persons formerly working on the natural
beds.

There is no doubt that the average size of the leased beds will in-
crease. The oyster-planting industry of the state is as yet, in large
measure, in the more primitive stage. Seed oysters from the natural
beds are laid down for a year or less and a small acreage suffices for
a considerable product. The inevitable necessity of changing this
method to that of planting cultch is beginning to make itself felt,
and as under the latter system the oysters will probably be left at
least two years on the bottom the requirement of larger holdings will
assert itself.

If the oyster industry of the state is to continue to expand in the
future as in the past, the sooner this change in methods of culture
is established the better for all concerned. Carrying the oysters
from crowded natural reefs and bedding them for a few months on
private grounds where the conditions are better produces a superior
oyster and undoubtedly saves many that would die in the struggle
for existence under natural conditions. In that way, properly con-
ducted, transplanting increases both the volume and the value of the
oyster product, but the area of the natural beds is fixed as to its
- MaXimum, and their ultinate productive capacity is correspondingly
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fixed. They can, as a whole, produce but a more or less definite
maximum quantity of oysters, and experience in other places has
shown that this maximum is soon reached in the development of the
fishery, and that thereafter the productiveness of the beds decreases
by reason of the intensive fishery which the demands of the markets
induce. The natural beds inevitably tend to depletion despite all
efforts at their protection.

It can not be definitely stated that the maximum productiveness of
the natural beds of Louisiana has yet been attained, but there is
reason to believe that this is the fact in some localities. In Terre-
- bonne Parish, according to observations made incidentally during
the term of the present experiments, but more especially as shown by
the studies made by Mr. L. R. Cary ¢ in 1906 and 1907, certain reefs
highly productive in 1898 are now depleted or barren, mainly as a
result of overfishing.

~ Whereas at the time of the investigation of 1898 practically all

oysters from this parish came directly from the natural reefs, it is
stated that the greater part of the product now comes from the
planted beds. Most of this product, however, has its prime source
in the natural beds, whose oysters are transplanted or bedded for a
year or less on the private grounds. By this method of planting the
drain on the natural beds is maintained or even accelerated under
the present system of granting permits to take unculled oysters for
planting purposes. '

PERMITS TO TAKE UNCULLED OYSTERS.

Under the laws now in force the oyster commission is empowered
to issue special permits to take rough or unculled stock from the
public beds for planting purposes, provided the leased bottoms to
which they are removed are over 6 miles distant from known natural
reefs. This provision was incorporated in the law for the purpose
of encouraging the establishment of seed beds on bottoms presum-
ably too far removed from spawning oysters to allow them to receive
a natural set of spat on planted cultch, the issuance of the permits
being optional with the oyster commission.

It is a common practice for those to whom such permits are issued
to take up not only large and small oysters, but quantities of shells
also, or, in other words, to remove, bodily, portions of the reefs them-
selves. The reefs are thus depleted not only of their oysters, but of
the bottom to which they are attached, and recuperation is prevented
by the loss of the shells which under normal natural conditions furnish
the only places for the attachment of fresh generations of young.
There is thus reduction in both actual and potential productive-

%A preliminary -study of the conditions for oyster culture in the waters of Terrebonne
Parish, La. Bulletin 9, Gulf Blologic Station, Cameron, La.

34455—10——2




8 OYSTER CULTURE EXPERIMENTS IN LOUISIANA,

ness, and the ultimate result of the policy which permits it is not diffi-
cult to see. It must inevitably be the accelerated depletion of the
natural beds.

The purpose of the provision is meritorious, but it rarely should be
necessary to put it into effect under the conditions obtaining in Louisi-
ana. Outside of Barataria Bay there were very few places suitable
for oyster culture which were at the time of the enactment actually
more than 6 miles removed from spawning oysters, either natural
or planted; and even in that region the planting of brood oysters is
no longer necessary, since the establishment of this Bureau’s experi-
mental plants and the commercial oyster culture which they have
encouraged furnishes an ample supply of spawning oysters.

The authors have received the impression that these permits have
been issued rather too generously for the best welfare of the natural
beds, for not only have they been granted to practically all applicants,
but it is understood that they have been issued to the same persons in
consecutive years. Even in cases in which it is necessary or advan-
tageous to grant to a planter permission to take unculled material
from the natural beds, the practical end contemplated by the law is
served by one permit, which will allow the establishment of a self-
perpetuating colony of brood oysters, sufficient for all time, unless de-
stroyed by crevasses, the inroads of enemies, or other accidents. If
the oysters do not thrive under the general environment to which
they are transplanted, that in itself is evidence that the locality is for
some reason ill chosen and additional experiment in the same place
is likely to prove futile. If the bottom is to be used merely as a bed-
ding or fattening ground, to be planted with oysters year after year,
the issuance of the permits is unnecessary.

The present practice not only injures the natural beds, but it tends
to discourage the planting of shells and other cultch, without which
the oyster industry of Louisiana can never reach its full productive
development. For both reasons it appears advisable that the issuance
of these licenses or permits should be restricted and their necessity
subjected to stricter scrutiny. In those cases in which permits to
take unculled oysters appear desirable the oyster commission may
with advantage assume the power, which would appear to be legally
within its discretion, to designate the reefs from which such oysters
may be taken.

In some cases natural beds are so situated with respect to the
sources of supply of fresh water that they are peculiarly liable to
damage from freshets and crevasses, their oysters being frequently
killed before they have had time to grow to marketable size. Such
beds are often prolific spatting grounds, and the only way in which
the abundant product of young oysters may be utilized is by using
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them as seed for planting on private beds more favorably situated for
their growth to commercial maturity. :

Other beds are, under natural conditions, of little present value
owing to an excessive production of oysters. Year after year there
is a heavy set of spat and the beds become so crowded with oysters
of all ages that all are poor, ill shaped, and practically worthless,
The price which such stock will bring in the markets is so low that
the expense of culling is prohibitive, and thousands of barrels of
potentially valuable oysters die from starvation, smothering, and
crowding.

If not denuded of shells these crowded beds may be improved by
a removal of a more or less limited portion of their contents, thus
leaving more room and a proportionately greater food supply for
the growth of the remainder. The superfluous oysters, if not too old,
and, therefore, probably irreparably stunted, serve the purpose of
brood and seed stock quite as well as oysters from localities naturally
more favorable; the only requisite for the production of well-favored
stock of good shape being that the larger clusters be broken into
small ones to allow sufficient room for the expansion of the indi-
viduals. i

It would be desirable if even the culled seed oysters used for bed-
ding purposes were taken largely from those natural beds which
do not ordinarily produce fat marketable oysters of the better grades,
for if they be of fair shape they will speedily fatten on good bedding
grounds however inferior their original condition. This practice
would make valuable many oysters which would otherwise remain so
poor as to be practically unmarketable, while the oysters of the better
beds would be left for the benefit of those who obtain their livelihood
directly from the natural reefs.

This restriction as to the source of the seed supply is probably not
feasible in its application to those planters who gather culled seed
during the regular season, but it would appear applicable to many
cases in which special concessions are granted, under section 19 of
act 178 of 1906, permitting the fishing of culled oysters, for bedding
purposes only, during the month of May. The discretion lodged
with the oyster commission in the section cited would appear to
convey the power to designate the reefs from which the seed oysters
may be obtained. This provision of the law at present applies solely
to the waters east of the western boundary of Plaquemines Parish,
but it could be extended with profit to other waters of the state,
provided that the permits be granted with discrimination and with
due regard to the considerations just set forth.

The foregoing discussion concerns, principally, the conservation
of the natural reefs. There are, in addition, several highly impor-
tant suggestions relating to the future welfare of the planted beds.
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SUGGESTIONS CONCERNING SURVEYS.

The first of these applies to the manner of making and recording
the surveys of leased bottom and is made with a full understanding
of the great difficulties confronting the surveyors in the conduct of
their work. The oyster regions of the state are almost wholly in
an intricate system of bays and bayous lying in the midst of a flat
and topographically featureless expanse of salt marsh and prairie.
The land is rarely more than a foot or two above high-water mark
and is almost devoid of trees and conspicuous distinctive marks of
any kind. Ifor a large part of the area there are no even approxi-
mately satisfactory maps or charts. The work of the United States
Coast and Geodetic Survey has been confined almost entirely to the
outer coast, which alone is of importance from a viewpoint of navi-
gation, although in a few places, as in the St. Bernard marshes,
Barataria Bay, and, more recently, in Terrebonne Bay, the work
has been carried some distance inland. Many bodies of water of
more or less importance in the oyster industry are not shown on
any maps published, many others are so incorrectly laid down as
to be practically or absolutely unrecognizable, and on some maps
there are shown bodies of water which do not exist. .

Confronted by these serious difficulties, the lack of comprehensive
surveys and authentic maps, and the paucity of conspicuous per-
manent landmarks, the surveyors in many cases have been at a loss
to prepare plats of much value as matters of permanent record. The
corner marks of the leaseholds are frail stakes standing in the water,
- where they are subject to the erosions of destructive marine organ-
isms and dislodgment by gales and collisions with passing boats.
They must be frequently replaced, and are of no value as final points
of reference.

In the great majority of cases important corners can be ¢ tied up ”
to no permanent natural objects, and they are located with respect to
bearings and angles taken to tangents of points of land. As is well
known to those familiar with the region, many of these points are
so similar to one another that it is difficult to recognize the descrip-
tions and, moreover, they are undergoing constant erosion from the
waves. Narrow strips of land are converted first into islands and
then eventually disappear entirely and within a few years may
become absolutely useless for topographical reference. At the present
time, with the leaseholds comparatively few and generally more or
less isolated from one another, the matter is not of grave immediate
importance, the chief desideratum of confining the lessee to an area
no greater than that to which he is entitled being easily attained.
The nice location of a man’s 10 or 20 acres is of little present moment,
provided that he pays the rental on the full area occupied,
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If, however, the oyster-planting industrysof the state assumes the
ultimate magnitude to which the natural advantages entitle it, the
defects in the surveys will lead to endless trouble and dispute. The
best bottom will be in demand, the leaseholds will become congested
in favorable localities, and their boundaries will have to be jealously
guarded, especally when the bottoms hold a valuable crop. Should
the grounds become as valuable as some of those in Rhode Island, for
instance, the matter of their exact location will assume importance,
and in the controversies that are sure to arise between adjoining
lessees on account of the necessarily impermanent nature of the
water boundary marks it will be highly essential to have for final
reference and adjudication permanent landmarks which can not be
questioned. With the surveys as now made and platted the time will
come when neither surveyor, judge, nor jury can intelligently pass
on some of the controversies that may arise.

The theoretically correct solution of this prospective difficulty
would be a topographical survey of the oyster regions, with per-
manent “ monuments ” at all, or at least the important, triangulation
stations. The whole system of leaseholds could then be brought into
relationship and the danger of overlapping and conflicting grants
would be eliminated. The water corners would be trigonometrically
referred to the established landmarks and the controverted boun-
daries could be at any time readily redetermined. A survey of this
character would be expensive, but if properly made it would have
enduring value. The survey of the Maryland oyster grounds now
being made through the cooperation of the federal and state govern-
ments will be available for all time, with occasional replacement of
displaced or destroyed triangulation monuments. In the develop-
ment of the oyster industry its value will yearly grow more apparent.

In the absence of an elaborate survey such as that outlined, some-
thing -of permanence could be given to the present surveys if they
were correlated with durable landmarks established in the marshes.
Drain tiles, sunk for the greater part of their depth and filled with
concrete, appropriately marked at the top, located at sufficient dis-
tances from the shore to reduce their liability to being washed away,
would make excellent marks if they were included in the plats of
the survey. Frem time to time, as they became more generally dis-
tributed, the different groups could be connected by triangulation
and eventually cut in with the accurately established triangulation
stations of the Coast Survey. This would result in the gradual
establishment of a chart of the most important oyster-culture regions
and give some permanence to the surveys of the individual holdings.
It would require the expenditure of some additional labor and care
on the part of the field surveyors and general supervision by the
engineer of the commission. The slight additional cost of the sur-
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veys over the present charges should be borne by the state rather
than by the lessee,and in the interest of the future some of the surplus
revenue of the oyster commission could be well devoted to such work.

That the difficulty of lack of accurate charting is not an imaginary
one is shewn by the experience of other states. In Maryland there
have been found plats and descriptions of leased oyster bottom which
were absolutely impossible of recognition, and to confirm the grants
as required under recent legislative enactment it was necessary to
run new lines arbitrarily. When Connecticut took charge of the
oyster grounds of Long Island Sound the same difficulty was en-
countered. Many of the leaseholds could not be located from the
surveys, and much time and money was expended In reconciling,
usually by compromise, the conflicting claims of adjoining lessees.
Recently Delaware, with its comparatively small area of leased bot-
toms and well-surveyed shores, has been compelled to admit that
the leaseholds can not be located from the descriptions, and has un-
dertaken an accurate triangulation, the establishment of permanent
reference marks, and a resurvey of the whole area of leased bottom.
Louisiana’s oyster industry is younger than those of the states men-
tioned, and conflicts and uncertainties in the location of private
holdings have not yet become pressing, but in view of the astonishing
development of oyster planting in the state the time is not distant
when the matter will become of commanding importance.

EXPERIMENTS IN OYSTER CULTURE.

Mention has been made previously of the methods of oyster culture
in Louisiana and the comparative insignificance, at present, of cultch
planting. The advantages, disadvantages, and ultimate limitation of
seed planting, unsupplemented by the other method, have been briefly
indicated.

The planting of seed oysters from the natural beds owed its pre-
ponderance originally to the ease with which the stock could be ob-
tained and the controlling difficulty of obtaining shells and other
cultch, but at present it can be explained in many places solely by
that conservatism of the planters which inhibits their departure from
a known method to adopt one with which they are not familiar.

In the region east of the Mississippi River the supply of seed on
the natural reefs is still large, and in many cases the beds produce
oysters which are fit only for that purpose or for canning. This is
particularly true of California Bay and contiguous waters in Pla-
quemines Parish.

West of the Mississippi the conditions are wholly different. In
Plaquemines, Jefferson, and Lafourche parishes there are practically
no natural beds, and for many years there have been none from which
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any considerable supply of seed could be obtained. At the time of
the examination of 1898 the beds on the east side of Timbalier Bay,
in Lafourche Parish, were approaching exhaustion and they are now
negligible commercially. In Terrebonne Parish many of the natural
beds existing in 1898 have practically disappeared, and most of the
others have become depleted to an extent that makes the procuring
of a sufficient supply of seed a grave problem with the planters.
Terrebonne Parish formerly supplied the seed for most of the plant-
ing beds of Plaquemines Parish west of the Mississippi River, but
the supply now comes wholly from the beds east of the river. The
seed oysters planted in Jefferson Parish come from the same source,
the time consumegd in going to and returning from the seed beds often
being equal to that required to tong a cargo. It is evident, therefore,
that the experience of Louisiana will be like that of other oyster-
producing states, where a dependence for seed upon the natural beds
eventually produced a scarcity which more or less seriously inter-
fered with the growth of oyster culture.

Louisiana, however, has a material advantage over most northern
states in this, that almost absolute dependence can be placed upon
procuring a set of spat every year, provided proper materials are
supplied as cultch. It was to demonstrate these facts and to deter-
mine the possibilities of this method of oyster culture in several
parts of the Louisiana coast that the following experiments were
conducted by the Bureau of Fisheries at the request of the state
_oyster cornmission.

Work was begun in November, 1905, when the senior author made
an inspection of the coast as far west as Terrebonne Bay and selected
locations for the experimental work. It was determined to begin
the investigations at Three-mile Bayou and Falsemouth Bay in St.
Bernard Parish, at Tambour Bay and near the mouth of Bayou
St. Denis in Jefferson Parish, and at Seabreeze, in Terrebonne Bay,
close to a cut-off leading into Bayou Terrebonne. At this time
there were no known natural beds in Jefferson Parish, and to supply
breeding oysters for the experiments the Louisiana Oyster Commis-
sion in January, 1906, deposited about 50 barrels of unculled stock
each at Tambour Bay and Bayou St. Denis. The other sites selected
were in proximity to oyster beds and the deposit of brood oysters
was unnecessary.

-JEFFERSON PARISH.

That the southern half of Barataria Bay was formerly a produc-
tive oyster region is attested by the statements of the inhabitants and
the great bank of shells on the former site of the packing house,
but the beds were exterminated by overfishing, probably coupled
with natural causes, and at the time of the investigation of 1898
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they were recognizable only by the presence of old shells more or less
buried in the mud. In a few places there were occasional old oysters,
but no spat whatever. None of the natural beds appear to have
been extensive, and their extermination was readily accomplished by
the reckless methods employed in the fishery, partlcularly under the
changes in the salinity conditions which were then in progress.

A few oysters for local use were annually planted close to Grand
Isle and at Grand Bank, and in Bay Coquille some were bedded for
market, but in neither place was there any indication of a volunteer
growth of young.

There was no evidence of the existence of beds at any time in the
upper part of the bay, and persons familiar with .the region stated
that none had ever been known north of the Quartelle, a group of
four small islands near the center of Grand Lake. About 1903 a
small bed was found near Bayou St. Denis, but this was quickly
depleted and a careful search in 1905 failed to disclose any oysters
whatever on its site.

In 1898 the whole upper part of the bay was of low salinity, and
it was stated that during spring and early summer the water was
often nearly or quite fresh for months, and it was manifest that the
conditions were not favorable for oyster growth. With the improve-
ment of the levee system the volume of fresh water discharging into
the bay has markedly decreased, and the general salinity of the whole
region has correspondingly increased. The closure of the head of
Bayou Lafourche has had a very marked influence in Bay Coquille
and contiguous waters, where the density of 1.0038 observed in
March, 1898, has increased to an average of about 1.0186 during the
same season of recent years, and at Lecville, immediately on the
bayou, where the water was formerly always fresh, a set of .oysters
has several times occurred. In Bay Tambour the observed density
in March, 1898, was 1.0094, while the average for approximately the
same season in 1906 to 1908 was 1.0151. In Bay des Islettes there is
noticeable a slight rise in salinity, but nearer -the sea, as at Grand
Isle, there appears to be little or no change.

Nearer the mouths of Grand Bayou and Bayou St. Denis we have
no early data concerning the saltness of the water, though it was
stated in 1898 to be almost constantly fresh. During a crevasse in
the spring of 1907, when the conditions were such as frequently, if
not normally, ex1sted in former times, this water was practically
fresh for a considerable period, though the average density during
other recent years has been about 1.0110.  Little Lake, about 10 miles
inland from the mouths of the bayous, where the water was formerly
fresh and inhabited by large-mouth black bass, now contains oysters,
undoubtedly derived from fry discharged from the exper1mental
beds at the mouth of Bayou St. Denis.
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It is-evident, therefore, that the zone of water favorable for oyster
growth, and especially for the welfare of the spat, has moved gener-
ally inland during recent years, owing to artificial changes in the
drainage system resulting from levee improvements. We have made
the same observations in Terrebonne Parish, where oysters are es-
tablished in bayous which formerly carried water fresh at all times.

The region nearer the coast is not so salt as of itself to inhibit the
- growth of oysters, but it has become sufficiently so to be especially
favorable for the development of a very destructive enemy of the
oyster, the snail or borer, Purpura, which kills the spat, though the
adults are immune by reason of their heavy shells. On the other
hand, the more inland waters have become sufficiently salt for the
oyster, but are still too fresh to furnish the environment required by
the borer. Of the two localities in which experiments were con-
ducted in Barataria Bay, Bay Tambour falls within the first region
and Bayou St. Denis in the second. In Bay Tambour, where natural
beds existed until exterminated a number of years ago by overfishing,
possibly supplemented by changes in salinity, the set on the experi-
mental beds was as heavy as at Bayou St. Denis, though the spat
were killed by borers within a month or two. The adult oysters
were unharmed, and at Bayou St. Denis neither young nor adults
were molested and no borers were found. :

It is evident from the details of the experiments hereafter re-
counted that practically the entire bay may be utilized for oyster
culture wherever suitable bottom can be found or made. North of
a line running from the mouth of Bay Baptiste to about the mouth
of Bayou du Fone shells and other cultch may be planted with very
little risk of having the spat killed by borers and with every assur-
ance that a strike will occur each season. This part of the bay"
covers about 8,000 to 10,000 acres. Though the bottom was not tested
over much of this area it is probable that a considerable part of it is
too soft for use without special preparation, though most of it will
doubtless be utilized eventually. ‘

South of the line above mentioned is a region, embracing the greater
part of the bay, where spat culture can not be attempted without
considerable risk or, usually, the certainty of meeting disaster through
the depredations of the borer. In some localities the drumfish is
likely to prove destructive, but where this danger does not occur
oysters not less than 1} or 2 inches long can be planted with the
surety that they will grow into fine stock, commanding a good price
in the New Orleans market.

Before the experiments were begun there was some objection to
the selection of Barataria as a field of operations, on the ground that
there was no industry at that place which could be benefited, and that

34455—10——8
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the time and effort necessary could be expended to better advantage
elsewhere. The answer to this objection was obvious, as the purpose
of the work was to develop an industry where none existed, and not
merely to supplement what had been already begun. The vindica-
tion of the selection was apparent before the experiments were a
year old, and the commercial response to the experimental results
was immediate.

Prior to the beginning of the experiments there had been issued
in Jefferson Parish, which includes the waters under discussion, 7
leases, aggregating 75 acres, and of these 4 had lapsed. From the
time the early results of the experiments first became known until
April, 1908, there were issued 138 leases, covering 710 acres, yielding
to the state an immediate annual income of $1 per acre, and the
leases immediately surrounding the small experimental plant at
Bayou St. Denis so hemmed it in that it was necessary to go on
private bottoms in order to carry on the final stages of the work.

Many of these leaseholds have not yet become productive, but dur-
ing the year ended April 1, 1909, there were shipped from Barataria
Bay 29,874 barrels (97,090 bushels) of oysters, valued at $1.60 per
barrel on the beds, and paying 40 cents per barrel transportation
charges to New Orleans. Practically before the experiments were
concluded this region, hitherto producing nothing, was yielding to
the state an annual income of $906.22 for rentals and $896.22 for the
privilege tax of 3 cents per barrel, a total of $1,804.22 per annum.
A more important phase of the results is that the planters during
the same year received an income of $47,798.40 and the transporta-
tion companies $11,949.60, a total of $59,748. Men formerly in debt
have become independent, working no harder than they previously
did as farmers or fishermen,

Viewed from the standpoint of the consumer, the results of the
work have been equally significant, adding to the state’s food supply
oysters enough to furnish 600,000 meals of 1 pound each. The region
has excellent possibilities, and the oyster industry should undergo
great expansion during the next few years. The oysters are of fine
quality, fat and shapely, and in 1899 found a steady market when the
product of the natural reefs went begging at one-fourth the price.

BAYOU S8T. DENIS.

This experimental plant is located in Barataria Bay, about one-
third mile from the mouth of Bayou St. Denis, on the edge of an
old reef of dead clam shells, in about 6 feet of water. It was selected
as being outside of the limits of the old oyster growth, and well
adapted to test the validity of the opinion that the upper part of the
bay had become adapted to the growth of oysters, and that no place
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OYSTERS, AVERAGE SIZE, 1 AND 2 YEARS OLD RESPECTIVELY, GROWN ON OYSTER
SHELLS AT BAYOU ST. DENIS, LOUISIANA.

[Figures natural size.]
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on the coast of Louisiana offered superior advantages for oyster cul-
ture. The currents are strong, both on the experimental beds and
for a considerable distance in all directions on average tides at half
ebb and half flood, ranging from about two-thirds to 1 mile per hour.
This insures a good circulation of water, the frequent renewal of the
food supply, and the practical certainty of a good set of spat upon
material exposed at the proper season.

The specific gravity of the water, which is a measure of its salinity,
ranged from 1.002 during the crevasse of 1907 to 1.017, or, in other
words, from practically fresh water to that which was essentially
a mixture of two parts of sea water to one of fresh. The average for
the whole period of the experiment was 1.009, or, if we exclude the
period of the crevasse, it was about 1.012. This salinity, which ap-
pears to be maintained quite uniformly during the oyster-shipping
season, is well adapted to producing oysters of excellent flavor for
“ counter stock.”

Prior to the experiment it had been feared that in case of a crevasse
discharging through any of the bayous opening into the head of the
bay the water would become so fresh as to kill the oysters planted on
this bed. In the spring of 1907 the levees broke at Live Oak and a
great volume of river water coursed down Bayou St. Denis, and
especially Grand Bayou, keeping the water on the experimental beds
almost fresh during most of May and June. The only effect was
practically to prevent a set of spat during these months, the adult
oysters being unharmed. This was a rather severe test, and it demon-
strates that but little or no harm is likely to occur from ordinary
crevasses discharging into the drainage basins of bayous opening into
the head of the bay, and that unless the freshet should continue as
late as September the set of young would not be prevented.

The bottom in this vicinity is'moderately hard, owing principally
to the large numbers of clam shells embedded in the mud. Over an
area of several hundred acres surrounding the experimental plant the
bottom is in many places more or less devoid of buried shells and
somewhat softer, but well within the limits suitable for oyster cul-
ture. Still farther removed from the experimental plant the char-
acter of the bottom is unknown, but there is probably a considerable
area immediately available and undoubtedly much more that a mod-
erate coating of shells would make suitable.

With use all of this area would soon become harder from the col-
lection of shells in and on the mud, and eventually would present
characteristics similar to those found on the younger natural reefs.
This phenomenon is well known to planters and oyster men, and it is
a common practice in Louisiana to “ shell ” the bottom so as to estab-
lish on the soft mud a suitable foundation for the deposit of oysters
pending the collection of a full cargo for market. :
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The observations made in this locality during a period of three
years indicate an abundance of food, and the strong currents already
mentioned assure its distribution over a wide area. Oyster food is
more abundant in this locality than at any other of the 40 stations
at which observations were made, excepting only the middle of Bara-
taria Bay and Falsemouth Bay. The following table shows.the de-
tails of the data relating to the observations on the organisms which
constitute the greater part of the oyster’s food, together with the
salinities and temperatures of the water at the time the specimens
were taken.

Foop CONTENT, SPECIFIC GRAVITY, AND TEMPERATURE OF WATER AT Bayou

ST. DENIS.
Food organisms per
liter of water.
Date. Bpecific | Temper-
gravity. | ature.
Number. | Volume.
°F. Cu. mm.
74.3 10,000 0.160
77 14,000 . 308
79.7 13, 000 .189
... .- 83.3 12,000 .362
June28........... 77.9 18, 000 .126
NOVEINDEL 8. e eveerenenncnceactooseernsammsssseracasacosocons 68.0 7,800 .140
January 1.0128 74.0 3,000 .153
March 16... 1.0010 70.0 5, 600 .301
Aprills......... 1.0105 73 24,000 1.321
16.. .. 1.0128 72.5 21,000 .979
29.. feeecetecveeienaeens .. 1.0095 80.0 6,300 . 369
May 2l... e eeeeeeeeaeaaneaes . 1.0021 79.0 3, 500 .168
June 25... ..l 1,0028 84.0 8, 000 . 206
b1 RN . 1.0028 84 7,350 .346
December 11 1. 0060 85 5,000 .180
May 27... 1.0105 86 4,200 .163
29... 1.0106 85 8,250 .318
July7.... 1. 83 12,750 .346
January 27 : ' 10m 72 9,000 .280
Average 10090 [.aeirnnnns 10,145 .37

During the period of three years in which the work continued no
oyster enemies were observed on the plantation excepting a growth
of mussels which appeared during the freshet of 1907 but disappeared
later when the salinity of the water became higher.

The experiment began in January, 1906, when the Louisiana Oyster
Commission, at the request of the Bureau, planted about 50 barrels of
unculled oysters to serve as brood stock. On April 24 and 26 follow-
ing, the first cultch was planted on three areas, each one-twentieth
of an acre in extent, 50 bushels of material being deposited on each.
On one square oyster shells were spread broadcast, on another they
.were deposited in heaps of 2 bushels each, and the third was planted
with clam shells broadeast. On May 25 and June 28 the operations
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OYSTER, AVERAQE SIZE, 33 MONTHS OLD, GROWN ON OYSTER SHELL AT
BAYOU ST. DENIS, LOUISIANA.

[Figure natural size.]
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were repeated on two adjoining areas of the same size, the quan-
tity of material in these cases being reduced to 30 and 20 bushels,
respectively.,

During 1907 the plants with oyster shells were made April 16,
May 21, and Jurie 25, and a single plant of clam shells was deposited
on May 21. Thirty bushels of oyster shells were spread, each, on
July 26, August 26, September 26, and October 29.

In 1908 oyster shells were deposited broadcast and in piles on April
20 and May 27. There were in all 25 plantings, and on every one ex-
cepting that of October 29, 1908, a set of spat was secured before the
end of the year in which the shells were deposited. The plants of
April, May, and June, 1908, remained barren during the period in
which the crevasse water was pouring over the beds, but after this
was stopped and the water grew more salt a small set appeared on
these shells, a larger one being prevented probably by the silt de-
posited by the flood waters.

The results demonstrated that under usual conditions a strike of
young oysters is almost certain to occur upon shells or other cultch
deposited between April 1 and October 1, a period of six months.
Even in the case of the October plant the shells, notwithstanding
their long exposure, were still in condition to receive a small set in
the following spring.

The proporticn of shells to which young oysters attached within
a month after they were planted varied from 40 to 90 per cent, those
planted in May, June, and July being usually most effective as spat
collectors. The shells spread broadcast were more efficacious than
those deposited in piles, though the latter usually became leveled by
the waves after the lapse of a few months.” The clam shells were
less effective. than oyster shells, probably in part because, being .
lighter and smaller, many of them were carried by currents and
waves away from the squares on which they were planted. From
1 to 5 young oysters were found attached to the oyster shells at the
end of one year, the average being about 2 or 3 to each. At a later
date the shells became more or less disintegrated and broken, result-
ing in-a natural culling which freed the oysters from their attach-
ment. After the lapse of a year most of the clam shells bore but
single oysters, though there were occasionally two attached.

The experiments indicate that from 400 to 600 bushels of shells
per acre can be advantageously planted on firm or moderately firm
bottom. On soft bottom more should be used, as some will be-
come buried in the mud. Later, when there are more breeding
oysters in the vicinity and the waters become more thoroughly
charged with fry, the set on individual shells will become heavier
and the quantity of material planted should be reduced to prevent
overcrowding., If the set should become very heavy clam shells or.
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broken oyster shells may prove advantageous, and it may prove
good policy to cull the oysters at the end of the first eight or ten
months so as to permit them to grow to good shape. At present this
is unnecessary. ~In many cases the shells and débris culled off, if
taken ashore and weathered, would suffice for planting other areas.

The rate of growth of oysters attaching to oyster shells was more
rapid than of those striking on clams, probably because they were
raised higher above the bottom and therefore more favorably situated
for obtaining a supply of food. This fact and the average sizes
attained by the oysters at different ages are shown in the following
table:

AVEBAGE LENGTH OF OYSTERS ATTACHED TO PLANTED SHELLS AT DIFFERENT
Aaes (ONE TO THIRTY-THREE MONTHS).

On oyster| On oclam

On oyster] On clam
shells. | shells.

Ages. shells. | shells. Ages.

Inch(e)a:‘ Inches. Inches. | Inches.

2months. covierniienniecnnnnn [ : 35 PO ' 12 months

lmonth.s.eeveanironinennnnes 0.4 || 6months ) I P
2.8 2.2

dmonths.....ovvvverennnnnaen T leeeeeeen.o.fi 24 months 3.5 2.8

S5montha. ccocciiiieniinnnnans Lliooooaiaes i 33 months 4.0 3.25

\

This table assumes the ages of the oysters to date from the time of
planting the shells, but as the strike is ordinarily distributed over
several months, the ages, excepting of the youngest, are somewhat
overestimated. It will be observed that at the end of the first year
the planted oyster shells bore oysters, whose average size was some-
what above the minimum market limit, and many of them were be-
tween 3 and 33 inches long. At 2 years of age they were between 3
and 4 inches long and averaged 3} inches, while in less than three
years from the date of planting all of them were between 3} and 5
inches long and averaged about 4 inches. These oysters were all of
fine shape, with rather heavy clean shells, and in small clusters or
single, requiring very little culling to fit them for market. Those
raised on clam shells, though of smaller size, were of particularly
fine shape and all single. At an age of 33 months they ran from 500
to 525 oysters to the barrel of 3} bushels, while those grown on oyster
shells rated between 425 and 450. :

During most of the period of the experiment all of these oyster
were fat and in fine condition for the market, and in January, 1309,
when the work was brought to a close, they were equal in fatness to
the famous oysters of Lynnhaven, Va., and yielded about 53 pints
of thoroughly drained meat per standard bushel, which is equivalent
to nearly 7 pints as measured at the shucking houses. The greater
thickness of the shells caused them to “turn out” a smaller quantity
of meats per bushel as compared with the thin shelled oysters of
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OYSTERS, AVERAGE SIZE, 24 AND 33 MONTHS OLD RESPECTIVELY, GROWN ON CLAM
SHELLS AT BAYOU ST. DENIS, LOUISIANA.

[Figures natural size.]
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Falsemouth Bay, which they equaled or slightly excelled in fatness,
but their superiority in appearance more than compensated for this.
A clean, attractive-looking exterior is of importance in high-grade
oysters used in the “counter” or “shell” trade, the most lucrative
market which the planter can supply. The authors have been in-
formed that the oysters left on the experimental beds have been taken
up by oystermen and sold for $2 per barrel in New Orleans at a
time when ordinary oysters could hardly be disposed of.

Unfortunately here, as at other of the experimental plants in the
state, the authors were not able to make ultimate determinations of
the productivity of the grounds, owing to the theft of most of the
marketable oysters prior to the final .examination. The average
growth on the older sections of the planted beds in January, 1909,
was but 140 bushels per acre, though examinations made in the pre-
ceding May showed that in places the density of the oysters was at
the rate of between 1,500 and 2,000 United States standard bushels
per acre, and a conservative estimate would place the average for the
entire area at between 1,000 and 1,500 bushels or 300 and 450 barrels
per acre.

BAY TAMBOUR.

The work at Bay Tambour was coincident with that at Bayou St.
Denis and the same methods were followed, but the experiment was
abandoned so far as the planting of cultch was concerned at the end
of June, 1907.

The plant was located off the western point of a small island lying
west of Bayou Andre, on the site of an extinct oyster bed, the only
evidence of whose former existence is in the shells deeply buried in
the mud. The currents are moderate, being perhaps of about half
the strength of those at Bayou St. Denis. The water in the three
years during which the observations were continued had an average
specific gravity of 1.0146 and a range between 1.010 and 1.020. This
salinity is considerably higher than at Bayou St. Denis, but, con-
sidering the requirements of the oyster only, is well adapted to
oyster culture. Residents stated, prior to the beginning of the ex-
periment, that the water at this place killed oysters, but, as is shown
by the investigations hereafter recounted, this is an error, the mor-
tality among the young oysters being due to another cause, although
indirectly attributable to the relative saltness of the water as com-
pared with more northerly parts of the bay. At this locality there
is very little probability of loss from the effects of crevasses or from
sudden and drastic changes in the saltness of the water from any
cause.

The bottom in the immediate vicinity of the plantation is hard,
but much of that adjoining is soft, though a considerable area could
be utilized for oyster culture. '
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IFood is abundantly produced in the waters of the vicinity, and
although there is considerable fluctuation in the supply, the average
of a number of observations made on the planted grounds is higher
than was attained in most parts of the state. The food production
in the adjacent parts of Barataria Bay is very high, and there would
therefore appear to be an abundant reserve supply. The seed oysters,
originally planted as brood stock, which were rough and unculled as
taken from the reefs, about 2} inches long, and planted at the rate of
about 800 bushels per acre, grew rapidly and were always fat and in
good condition. The various observations of the salinities, tempera-
tures, and food production of the water are shown in the following
table:

Foop CONTENT, SPECIFIC GRAVITY, AND TEMPERATURE OF WATER IN BAY TAMBOUR.

Food organisms per
liter of water.
Date Specific | Temper-
. gravity.| ature. T
Number.; Volume.
°F. Cu. mm.
Aprit 25 1.0117 74.3 16,000 0.313
27. 1.0102 71.9 15, 500 .320
Msy 26...... 1.0129 81.6 11,000 . 262
28..... 1.0124 86.0 7,000 . 206
June 27 1.0166 78.8 7,500 .118
.- 1.0167 77.0 5,000 . 060
Auguatzo 1.0195 85 9, 000 . 240
November 10 1.0191 78 5,400 .185
Janu 1.0170 68 2,000 .018
April1l . 78 6,760 .220
19.... 1.0175 80 10, 800 . 689
30.. 1.0158 80.6 8,100 .376
May 22.. 1. 0097 80.6 6,000 .173
Juna 20. 1.0113 84.2 7,200 .181
......................................................... 1.0136 86 10,200 . 420
December 11 1.0131 53 1, 500 .081
. €2 1.0141 7 35,000 .807
BT R 1.0100 81 8,100 .259
1909,
RL T TN o 2 g PN . 1.0172 68 21,750 .673
AVEIBEO. c eourerenereianrenncssncsacaonnsosnocanaocess . 1.0146 |oeeaee.... 10, 200 . 296

About 50 barrels of rough unculled oysters from the natural beds
were planted in January, 1906, and in the latter part of the follow-
ing April oyster and clam shells were planted after the manner of
those deposited at Bayou St. Denis, followed by two similar plants
in the latter parts of May and June, respectively. In all these the
apparent set of spat was light, the number of shells bearing young
oysters ranging between 15 and 85 per cent of those examined, the
average of all plants being about 22 per cent. By the followxm7
spring all of these young oysters had disappeared. The results of
the second year’s experiments were even more unfavorable, and
spat transplanted from Bayou St. Denis were also killed within a
few weeks.
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BORERS, OR ‘“SNAILS” (PURPURA HAMOSTOMA), THEIR EGG CASES, AND OYSTER SPAT
DRILLED BY THEM. BAY TAMBOUR, LOUISIANA.

[Figures natural size. ]
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It was observed that the few upper valves still adherent to the
ghells were perforated by small holes, and as the gasteropod Purpura,
locally known as the “borer ” or “snail,” was abundant on the stakes
marking the beds it was at once suspected to be the cause of the
mortality. To test this hypothes1s three boxes were constructed of
one-fourth inch wire screening and planted on the beds on April 17,
1907; one, closed, containing both shells and borers; one, closed, con-
taining shells alone; and the third, open, with shells only. On June
96 the contents of the boxes were examined with the following results:

.In the open box 18 per cent of the shells bore spat; of which several
were dead, and there were 5 borers besides several fishes and crabs.

In the closed box, containing shells and 12 borers, but 2 per cent of
the shells bore live spat, and these were concealed either under the
shells or by marine growths. In the closed box without borers 60
per cent of the shells bore live spat, averaging two to the shell. This
box contained when taken up 14 very small borers which had evi-
dently entered through the mesh.

On June 26 two closed boxes were planted, one with clean shells
and 9 large borers, and the other containing shells bearing spat from
one-half to three-fourths inch long, but with no borers. When
taken up on September 1 the shells in the first box were devoid of
spat of appreciable size, the large borers were dead, and there were
no small ones. In the other box there were 17 live borers between
three-eighths and 1} inches long which must have crawled through
the mesh when quite small ; there were no dead borers, but 2 per cent
of the spat had survived and all of the upper valves remaining
attached showed the small perforation made by this enemy.

The brood oysters planted in January, 1906, when they were be-
tween 2 and 3 inches long, at no time showed any greater mortality
than was to be expected from the mere act of transplanting, and this
fact in connection with the experiments just recounted shows without
much doubt that the failure to obtain results from planting shells
was due, not to the quality of the water, per se, but to the destructive

- habits of the borer. The largest spat killed was less than 1} inches
in length, and it is safe to assume that seed oysters 2 inches long
and probably as small as 1} inches will be immune.

"The borers lay their eggs in red or purple leathery capsules about
one-half inch long, attached in dense clusters to shells, stakes, and
other fixed bodies in the water. The capsules are demicylinders,
usually more or less curved toward the convex surface and with
flattened or slightly convex free ends. Each capsule contains several
eggs and the young snails escape through holes less than one-fiftieth
of an inch in diameter, which they cut in the free end of the capsule.

84455—10—4
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These recently-hatched borers probably feed upon the very minute
and newly-attached spat, though of this we have no certain knowl-
edge. Growth is rapid, as is shown by the experiments with boxes.
The mesh employed in these was one-fourth inch square, and the
largest borer that could be pushed through measured seven-sixteenths
of an inch in length. In closed boxes planted June 28 there were
borers three-fourths to 1} inches long on September 1, an increase of
from 75 to 190 per cent in length and of from 200 to 450 per cent in
bulk within a period of about two months.

The difficulties in fighting a small and insidious enemy such as
this are very considerable. It is wholly impracticable to inclose the
beds, as is done to prevent the inroads of drumfish and similar
enemies, the little snails being able to travel through the finest prac-
ticable mesh, and the only recourse is to wage unceasing warfare by
destroying all borers and egg cases found. To tong or dredge the
oysters especially for this purpose is commercially impracticable
under the market conditions obtaining in Louisiana, and the obvious
course for the oyster culturist in the more salt waters in which the
borer abounds is to eschew all effort at planting shells and confine
his activities to planting seed oysters at least 1} inches and preferably
not less than 2 inches long. If he does this the presence of this
enemy may even prove a boon in preventing the excessive attachment
of spat to the older oysters, an occurrence which in some places on
our coasts renders it impossible to grow oysters fit for market.

As to the rate of growth of oysters in the earlier stages at Bay
Tambour little can be said for reasons which are apparent. The
growth of the seed oysters planted at the beginning of the experi-
ment was very satisfactory. In April, 1906, measurements of the
length of a number of these averaged 2.6 inches. In June, 1907, the
average length was a little less than 4 inches, and in May, 1908, it
was about 5 inches. In less than two years, therefore, these oysters
doubled in length, and despite the fact that they were not culled, the
clusters automatically broke apart to some extent, owing to the dis-
integration of the shells to which they were attached, and there was
a corresponding improvement in shape. The growth here was about
the same as at Bayou St. Denis, and indicates that however unsuit-
able this part of the bay may be for spat culture, owing to the rea-
sons before set forth, there is an excellent opportunity for the estab-
lishment -of an important and profitable industry in growing oysters
from seed.

The results attained by the work at Bay Tambour are applicable
to all of that half of Barataria Bay lying nearer the gulf, our investi-
gations having shown the conditions to be essentially similar through-
out that region. During the last year or two of the experiments a
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OYSTER, AVERAGE SIZE, GROWN IN 29 MONTHS FROM SEED ABOUT 2i INCHES LONG.
BAY TAMBOUR, LOUISIANA.

[Figure natural size.]
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considerable area of bottom was taken up by planters in this region
and most of the oysters shipped during the oyster season 1908-9
were grown on these leaseholds. It is understood that the business
was very profitable and that the supply of Barataria oysters, despite
their lack of previous reputation, was unequal to the demand. They
were all contracted for at a price equivalent to $1.60 per barrel on
the beds and could have commanded a higher price in the open
market. It is the opinion of the authors that they are among the
best produced on our entire coast.

ST. BERNARD PARISH.

St. Bernard Parish embraces the most productive natural oyster
region in Louisiana and at the present time produces about 40 per
cent of the total yield of the state. Its oyster beds lie principally
in what is known as the “Louisiana marshes,” a low uninhabited
expanse of sea marsh and prairie covering an area of between 400
and 500 square miles between Mississippi, Chandeleur, and Isle au
Breton sounds. This region is cut up into innumerable islands by
an intricate system of bays and bayous, most of which contain natural
oyster beds, described and platted in some detail in the report of the
investigations in 1898, previously alluded to.

In the season of 1906-7 St. Bernard Parish produced upward of
1,000,000 bushels of oysters, but. in the following season the produc-
tion was somewhat smaller. Although there have been some attempts
at oyster culture and there are extensive leaseholds, most of these
oysters came from the natural beds,

In 1898 there were no leases of bottom in this region and few were
granted prior to 1904, when what was practically the present oyster
law went into operation. In the next five years 66 leases were issued, .
and in 1908 there were in force 48 leases, aggregating 5,395 acres, of
which 44 leases and 4,45G acres were in the Louisiana marsh and 4
leases and 939 acres in Lake Borgne.

Many of the leases are for plots less than 20 acres in extent, but 9
individuals, firms, and corporations have holdings of between 100
and 1,000 acres each, covered by 25 leases aggregating 4,858 acres.
These have been planted in part with seed oysters and shells, but the
business has not yet proved very profitable owing mainly to the fact
that the set of spat has been so heavy as to cause overcrowding of
the beds with the consequent failure of the oysters to fatten and grow
to good shape.

The salinity of the water varies considerably in the several parts
of the region under discussion, being as a rule lower in Lake Borgne
and the waters closer to Mississippi Sound and higher toward Chan-
deleur Sound and the southern part of the parish. This is shown in
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the following table of the specific gravities observed during four
calendar years:

SPECIFIC GRAVITY OBSERVATIONS IN WATERS OF ST, BERNARD PARISH,

Locality. 1906. 1907. 1808. 1009,
Lake BOTENC. . voooeieaiieeeniiinriiiaeeinnaanns e 1.0068
Falsemouth Bay.......................o.......L. veeol  1.0074
Three-mile Bay..........coovieee.... .1 1.0070

Treasure Bay.........coooooiaun... .| 1.0106

Elof Bay...... 1.0125
Saw Bay...... .l 1.0167
Blind Bay.. .| 1.0193
Callgo BaY. ... e s 0200

In the northern localities the water is rather too fresh to produce
palatable oysters for shell stock, though this does not affect their
utility for shucking and canning purposes. In this region, as a
whole, oyster food is abundant, a large number of observations indi-
cating that it is about equal in this respect to that part of Placque-
mines Parish adjoining it, east of the river, and only exceeded by
the waters of Barataria Bay. It is considerably richer than either
Terrebonne Parish or that part of Placquemines Parish, as a whole,
lying about Bay Adam, Bayou Cook, and Bastien Bay. The richest
waters are Falsemouth Bay and Treasure Bay and the poorest those
lying near Three-mile Bayou,

The depth of water ranges generally from 3 to 6 feet in the bays,
but is often much deeper in the bayous. The bottoms are generally
soft, in many places too soft to be used for oyster culture without
special preparation, but there are also considerable areas of hard or
moderately hard mud. Even the softest places may be made avail-
able by strewing them with shells, sand, or gravel, but there is un-
doubtedly enough naturally suitable bottom to make this unnecessary
for some time to come. :

For experimental purposes in this region there were selected two
localities not far apart but differing in all factors involved except~
ing that of salinity. The localities, the experiments, and the results
are described in the following:

FALSEMOUTH BAY.

Falsemouth Bay lies in the northwestern part of the Louisiana
marsh and communicates with Mississippi Sound by means of Nine-
mile Bayou, a channel from 100 to 8300 yards in width, and with an
average depth of about 24 feet. A smaller, though deep, bayou
-leads to Nine-mile Bay to the eastward, and there is wide communi-
cation at the southeast end with the lower part of Nine-mile Bay
and the upper part of Treasure Bay.
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Writing in 1898 one of the authors said:

It seems probable that the scarcity of oysters in Falsemouth Bay is due in
large part to the lack of suitable places of attachment for the spat, and if this be
s0 there is but little doubt that productive beds might be established by plant-
ing shells, together with a sutficient number of brood oysters to furnisb fry.
We found here the largest area of firm bottom discovered anywhere within the
limits of the reconnoissance. In most other parts of the distriet the hard
bottom is distributed in small patches lying like islands in the midst of soft
mud, but in Falsemouth Bay shells and seed could be deposited almost any-
where without danger of becoming engulfed. The amount of oyster food is
larger than almost anywhere else In the district, the average number of
diatoms in each liter of water 1 foot above the bottom belug about 22,000.
The extreme fatness of the oysters is also ample evidence of the abundance of
tfood, although, of course, the amount available for each individual would
become less if planting were extensively undertaken.

Although, as previously stated, considerable areas of bottom have
been leased in contiguous and neighboring waters, the recommenda-
tions just quoted have borne no fruit, and it was with the purpose of
testing their validity that experiments were undertaken at this
place.

The site selected for the experimental work was in a small bight
in the northeastern part of the bay, about one-third of a mile from
the mouth of a deep cut-off running into Nine-mile Bayou. The
water has a depth of about 3} feet at low tide.

Pirate Point on one side and a chain of several small islands on
the other form a somewhat funnel-shaped area with its small end
opening into Nine-mile Bayou and its large end communicating with
Treasure Bay and the waters to the eastward. The tidal flow enter-
ing and leaving the interior waters in large part passes through this
area, and, as the bayou commumcntmg with Mississippi Sound is
wide and deep, the currents, especially in the northern part, where
the plantation is located, are moderately strong and constant.
Mecasurements on the planted beds indicate a current of about one-
half mile per hour on moderate tides, and observation showed the
rate to be approximately uniform over an area of several thousand
acres in this vicinity and probably over the entire eastern part of
the bay. The importance of this fact need not be indicated to prac-
tical oyster planters.

The salinity of the water is comparatively low, rendering the oys-
ters rather insipid when used as “shell stock,” but not interfering
with their value for the shucking trade. During the spring and
summer of 1908 the water was nearly fresh, its specific gravity rang-
ing about 1.0020, but at all other times during the experiment it was
somewhat higher, fluctuating between 1.0030 and 1.0092, with an
average of 1.0056 for the entire period and about 1.0070 in the
oyster season. During the three years of the mvest1gut10n there was
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nothing to indicate any mortality among the oysters due to the low
salinity of the water. '

The floor of Falsemouth Bay is level and clean of all rubbish and
débris. The bottom is quite uniformly composed of hard mud, much
like that of the surrounding land, though there are occasional small
patches of softer consistence. The bay has an area of about 11
square miles, and over practically all of it oysters and shells may
be planted without danger of being engulfed. There are not now,
nor, apparently, have there ever been, any natural reefs, and the
few very scattering oyster growths observed in 1898 seem to have
been exterminated.

In oyster food Falsemouth Bay was found to be one of the richest
places in Louisiana in 1898, and the results of the present examination
show that it retains this rank. The average oyster-food content of
its waters from May, 1906, to January, 1909, was higher than that
of any other locality observed, excepting only the middle of Bara-
taria Bay. Falsemouth Bay and Bayou St. Denis, in Jefferson Par-
ish, were about on an equality. The following table shows the
fluctuations in the observed food supply, together with the specific
gravities and temperatures of the water at various times during the
course of the experiments:

Foop CONTENT, SPECIFIC GRAVITY, AND TEMPERATURE OF WATER IN FALSBEMOUTH

BAY.
! Food organlsms per
Pemper. | liter of water.
Date. Density. ature. .
Number.| Volume.
1906. °F. Cu. mm.
MBY 0. oottt S 1.0092 72.5 38,000 1.694
JUNE 10, .. it eie e e 1. 0064 86.0 5,500 .201
July L7 i 1. 0066 82.0 8,000 .216
January § 1.0084 64.0 4,000 .004
ApPril 12, i N 1. 0059 72.0 9,000 .316
ng 16..... .. 1,0030 77.0 14,400 . 436
June9..... 1.0028 84.2 7,200 .291
JUlY 7. e 1. 0079 87.8 2,500 067
December 13. ..ttt ittt e e 1.0070 54.5 5,400 .226
1908.
28 ] 4 | 3« 2P 1.0020 79.0 7,200 .372
LV LI 1.0030 87.0 3,750 .173
53 1.0029 7,500 .346
1909.
KLY 0T o T RN 1.0075 64.4 4,800 .119
QS T 1. 0056 I .......... [ 9,020 i .342

No oyster enemies whatever were observed in this locality. The
water is too fresh for the borer ever to become troublesome, but the
drumfish, which operates in water of all degrees of saltness, might
make occasional forays if oysters were numerous enough to be attract-
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OYSTERS, AVERAGE SIZE, 1 YEAR OLD, GROWN ON OYSTER SHELLS AT FALSEMOUTH BAY.
LOUISIANA. THE UPPER FIGURE SHOWS THE CHARACTERISTIC DEEP CUP

[Figures natural size.]
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ive. There were a few mussels and barnacles attached to the planted
oysters, but they were not abundant enough to be troublesome.

The experiments in Falsemouth Bay began on May 6, 1908, and
subsequent plantings were made on June 10 and July 17, 1906 ; April
12, May 16, June 9, and July 7, 1907, and April 23 and June 5, 1908.
The final examination was made on January 23 and 24, 1909. In
all, 14 plantings were made, of which 2 were of clam shells, both
whole and broken, spread broadcast, 9 were of oyster shells, broadcast,
and 2 of oyster shells in piles.

The quantity of oyster shells planted varied from 200 to 1,000
bushels to the acre and the clam shells from 200 to 600 bushels per
acre. The clam shells, which were hardly more than 1} inches in
diameter, were obtained from neighboring shell banks, and many
of them were fragmented by wave action. On the whole they did
not prove satisfactory, the entire shells being scattered by the waves
and the fragments soon becoming so covered with silt and mud that
they offered very imperfect places for the attachment of the oyster
spat. The oysters produced on these shells were all single and of
fine shape, but, as was also observed at Bayou St. Denis, they grew
more slowly than those attached to oyster shells. If somewhat larger
and heavier clam shells can be conveniently obtained, they would
doubtless make excellent cultch, but the use of the local supply can
not be recommended, except for the purpose of hardening the small
areas of soft bottom which occasionally occur in the bay.

From 60 to 90 per cent of the oyster shells were found to bear small
oysters at the end of the season in which they were planted, the spat
striking in every month from April 11 to July 17. Doubtless shells
planted a month earlier and a month or two later would prove as
effective as in Barataria Bay, but there is no positive evidence of the
fact in this locality. The average number of oysters attached at.
the end of the season, after they had attained a length of 1 to 2
inches, was from two to three per shell, there being some larger clus-
ters and a good proportion of single oysters.

The set was much lighter than in the adjacent waters of Three-
mile Bayou, owing undoubtedly to the relative remoteness of con-
siderable beds of spawning oysters. This is of considerable advan-
tage in avoiding crowding of the growing oysters and promoting a
better shape and condition. Should the bay be used extensively for
planting shells it will probably be found that the set will be much
heavier than now occurs, and to secure the best results it may be
necessary to break up the larger clusters produced so as to give the
individual oysters room to grow and fatten. Under the present con-
ditions from 400 to 500 bushels of cultch per acre appears to be the
best quantity to plant, but with any heavy increase in the number of
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spawning oysters in the vicinity, as from extensive planting opera-
tions, this quantity-may probably be advantageously reduced.

The yield per acre of the planted beds could not be determined, as
prior to the final examination the oysters proved too attractive to
the tongers, and most of the plantation was despoiled of both oysters
and shells. Certain small areas which had been overlooked by the
marauders, however, indicated that the growth on some sections at
the end of about thirty months from the time.the shells were planted
was probably between 1,000 and 1,500 United States standard
bushels per acre. The oysters were of good. shape and very fat.
‘Those grown on oyster shells were from 3% to 4} inches long and
averaged about 200 to the bushel, while those on clam shells were of
even finer shape and averaged about 8 inches in length. The shells
- were rather thin, but somewhat thicker in the clam-shell set than
on that attached to the oyster shells, in the former consituting 70 per
cent of the total volume of the unopened oyster, and in the latter 55
per cent. The oyster-shell set averaged about 200 oysters to the
standard bushel, considerably more than oysters of the same length
at Bayou St. Denis, the difference being due to the much thicker,
heavier shells of the latter. These oysters, taken *the run of the
bed,” without selection, shucked slightly over 7 pints of completely
drained meats per standard bushel. The single oysters grown on
clam shells were relatively fatter, but owing to their thicker shells
would “ turn out ” no more meat per bushel.

Taking all factors into consideration, Falsemouth Bay appears to
possess very great advantages for planting operations on a large
scale in connection with the shucking trade, but the salinity is too
low and the shells are rather too thin, exceptlng those grown on clam
shells, for raising “ ghell stock ” or “ counter ” oysters.

The bottom is almost everywhere firm enough for planting, the
rate of growth is rapid, the shape of the oysters is good, and the
relatively thin shells, taken in connection with the plumpness of the
meats, insures a large yield of shucked oysters per bushel, effecting
economy in transportation and opening. ‘The meats are also attrac.
tive in appearance and should command a 'good price as “ extra
selects.”

The only drawback is that the shells are in some cases rather brit-
tle and may break in opening, but this defect is more than counter-
balanced by the large quantity of meats “turned out” per bushel.

Either seed oysters from the natural reefs or cultch may be planted
to advantage. In the latter case it is not unlikely that, if a consid-
erable part of the bay is converted into oyster bottom, the set of spat
may be so heavy as to require the clusters to be broken up at the end
of the first season’s growth.
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OYSTER, AVERAGE SIZE, 33 MONTHS OLD, GROWN ON OYSTER SHELL
AT FALSEMOUTH BAY, LOUISIANA.

[Figure natural size.]
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- It is believed that over a large part of the bay the bottom is suffi-

ciently firm to permit the use of light dredges on the planted beds.
In water so shallow as that in Falsemouth Bay the dredge, as com-
pared with tongs, is not so economical as in deeper water, but it is
believed that it would be cheaper to operate in case of a scarcity of
labor. : :

In Falsemouth Bay, as everywhere else, however, there is a limit
to the quantity of good oysters that can be produced, and should
the planting industry be established there care should be exercised
that neither the density of growth nor the area planted should be-
come excessive. The desire of persons already established to grow
as many oysters as possible on a given area, and the equally strong
desire of prospective planters to establish themselves in places
where others have been successful has more than once brought diffi-
culties to all.

THREE-MILE AND NINE-MILE BAYS.

Three-mile Bay and its contiguous waters constitute the most im-
portant oyster region of St. Bernard Parish. Three-mile Bayou
is a broad, deep passage connecting Mississippi Sound with the inte-
rior of the Louisiana marsh, and the vessels engaged in carrying oys-
ters to the oyster houses and ganneries on the mainland lie in the
sheltered waters at its inner end to receive the cargoes brought there
by the luggers engaged in oystering in the adjacent bays and bayous.

In 1905 a large shucking house was erected on the shores of this
bay, with the purpose of avoiding the transportation of the bulky,
unshucked oysters to the mainland and the return of the shells for
planting on the large area which the operating company had leased
for that purpose in the waters adjacent to the establishment. Owing °
to the difficulty of obtaining employees to work in a locality so re-
mote from settlement, and perhaps to other causes not stated, this
establishment was soon abandoned. In addition to the bottom held
by this company there are several thousand acres under lease in this
vicinity and practically all of the leases issued in St. Bernard Parish
are in these or immediately adjacent waters.

It is an interesting observation that these planters have overlooked
the advantages of the near-by bottoms in Falsemouth Bay to take up
areas which arc in almost every respect inférior, this action being
dictated by the existence of natural beds in the one region and their
absence in the other. The fact has been overlooked that the presence
or absence of oysters is in many cases conditioned solely by the pres-
ence or absence of clean, firm bodies to which the young may attach.
Oyster culture in this region has consisted partly of planting seed
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oysters from the natural beds, but largely in the deposit of shells,
neither having as yet proved very profitable for reasons which were
developed by the result of the Bureau’s experiments.

The experimental plantation was located about one-third mile
west of Shell Point, practically on the border line between Three-
mile and Nine-mile bays, though rather in the latter than in the
former. It is about 2} miles in a straight line from the Falsemouth
Bay plantation, though the water route between the two, owing to
the interposition of Pirate Point Island, is over 4 miles. South
Bayou, a shallow body of water with sluggish currents, opens through
the shore line about one-fourth mile distant. Between the plantation
and Raccoon Island there is a scattering natural growth of oysters
of fairly good shape and quality. The water at the plantation is
about 334 feet deep, gradually shelving to 5 and 6 feet toward the
middle of the bay. ’

Tidal waters enter the bay from Nine-mile and Three-mile bayous,
flood tides meeting and ebb tides dividing near the plantation, and
as the flow through South Bayou is insignificant the currents in this
particular region are sluggish. The conditions in this respect are
better in both directions along shore, and in Nine-mile Bay near the
entrance to the eastern fork of Nine-mile Bayou and in most of Three-
mile Bay proper the water flows with fair velocity.

The salinity of the water during the period of the experiments was
approximately the same as in Falsemouth Bay, the specific gravity
ranging from 1.0028 to 1.0088, with an average for all observations
of 1.0057. The average salinity of the waters of Three-mile Bay
proper is somewhat higher, the specific gravity off Shell Point aver-
aging about 1.0076. The average during the oyster season was
slightly less. The significance of this comparative freshness of the
water in its effect upon the flavor of the oyster and the occurrence of
enemies has been mentioned in connection with the description of
Falsemouth Bay.

Away from the immediate vicinity of the shore the depth of water
in Three-mile and Nine-mile bays is between 4 and 6 feet, with some-
what shoaler spots on some of the dense, natural reefs. The bottom
on the plantation is composed of moderately soft mud, which grows
softer offshore, though its consistency is such as to permit the success-
ful planting of shells over a considerable area.

The supply of oyster food in Nine-mile and Three-mile bays is
comparatively low, on the plantation averaging but about one-half
the quantity per unit of water found in Falsemouth Bay. Farther
to the eastward, off Shell Point, the quantity is somewhat greater,
and to the southward the quantity increases from the mouth of
Falsemouth Bay to Treasure Bay, where the waters are approxi-
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mately as rich as on the Falsemouth Bay plantation or at Bayou St.
Denis, in Jefferson Parish.

The following table exhibits the observed.data in respect to the
oyster food supply, the specific gravities, and the temperatures of
the water at the plantation:

Foop CoONTENT, SPECIFIC GRAVITY, AND TEMPERATURE OF WATER IN THBEE-MILE
AND NINE-MILE BAvs,

Food organisms per
liter of water.
Date Specific | Tempera-|
ate. gravity. | ture.
Number. | Volume,
°F. Cu. mm,
May 8 1.Q064 I S S
1. 2.5 11,000 0.200
June 9 1. 0082 86.0 3,600 .078
July 17 1. 0080 8.0 6,000 . 060
Janu 1.0088 65.0 2, 500 .053
April 12.. 1.0077 75.0 7,800 . 203
ay 15.. 1.0057 76.2 8,250 307
16.. 1. 0038 68,0 7,000 .282
June 9... 1.0028 84,2 4, 500 .210
July7....... 1. 0090 84.2 2, 600 .037
December 13 1.0071 55.0 4, 500 . 238
L 1T S 1. 0040 87.0 750 040
July 12 1. 0042 84.0 4, 500 .137
January 23 ) . 1.0083 68.0 | 11,000 .364
Average. 1.0057 |..vunnnnnn 5,271 g7

During the investigations of 1898 a few borers were found in
Three-mile and Nine-mile bays, but none were observed during the
experiments here dealt with, and it is probable that they are never
destructive owing to the prevailing low salinity of the water. There:
were, however, many mussels attached to the oyster clusters, and in
some cases they undoubtedly interfered materially with the growth
of the oysters and seriously curtailed their food supply.

The site for the experiment was selected partly for the sake of
comparison with the work in Falsemouth Bay, and partly because it
was located on leased bottom and under the care of a watchman.
The plantings were made practically synchronously with those in
Falsemouth Bay, and in essentially the same manner excepting that
no clam shells were used. The first plant was made on May 8, 1906,
and others followed on June 9 and July 16, 1906; April 12, May 15,
June 9, and July 7, 1907, and on April 23 and June 6, 1908. In all,
16 plantings were made, of which in 11 cases the shells were spread
broadcast, and in 5 cases in heaps of from one-half to 1 bushel each.
As in Falsemouth Bay, the quantity of shells varied from 200 to
1,000 bushels per acre.
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The strike was much heavier than in Falsemouth Bay, a phenom-
enon correlated with the greater number of breeding oysters in the
vicinity and the consequent more general and copious distribution of
the free-swimming young oysters. During the first year about 95
per cent of the shells tonged up after the lapse of a few months bore
spat, and the average number of young oysters was 6 or 7 to the
shell, but after the lapse of the first year the number of oysters per
shell had decreased somewhat. In the second year the number of
shells receiving a strike was about the same, but there were fewer
spat per shell. In the first year the clusters were composed of from
1'to 11 individuals, and in the second year of from 1 to 7 or 8.

Considering the density of the set in these waters the experiments
indicate that the shells should not be planted in greater quantities
than from 200 to 400 bushels per acre, though on the softer bottoms,
where some of the cultch will sink in the mud, the quantity may be
increased with advantage to perhaps 500 bushels. On the bottom
experimented with there was apparently no advantage in depositing
the shells in piles and, in fact, the more evenly they are distributed,
the less the chance that the oysters will become so massed as to inter-
fere with their growth and nutrition.

The yield per acre at the end of the thirty-two months was about
1,500 standard bushels of culled oysters, with about an equal amount
of shells, fragments, and mussels. The oysters were badly clustered
and the débris was made up largely of those which had died from
overcrowding. They were long, narrow, thin-shelled, and in general
of the type known to the oyster men as “ coony ” or raccoon oysters.

These oysters were about 24 inches long at the end of eleven months,
3} inches in twenty months, and from 4 to 5 inches, with an average
of about 44 inches, at the end of thirty-two months. Although they
were longer than those of corresponding age raised in Falsemouth
Bay, they were so narrow and flat that the latter were over 50 per
cent more bulky in specimens of the same length. The volume of the
shells in both cases bore about the same relation to the total volume,
and the difference was solely in the deeper and more capacious cavity
of the Falsemouth Bay oysters, which is correlated with the volume
of the meats.

By actual count the 32-months-old oysters raised on this plan-
tation averaged about 240 to the standard bushel and they turned
out about 84 and 4 pints of drained meats per bushel, approxi-
mately half the quantity yielded by a bushel of Falsemouth Bay
plants. This extremely low yield for such thin-shelled oysters
was due in part to the small size of the cavity, but also largely to
their extremely poor condition as regards fatness. The experiment
was tried of culling the oysters on half of one section of the planta-
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OYSTERS, AVERAGE SIZE, 33 MONTHS OLD, GROWN ON OYSTER SHELLS AT
THREE-MILE BAY, LOUISIANA. |

[Figure natural size.]
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tion one year after the shells were planted and it was found that these
oysters, broken in small clusters, improved somewhat in shape and
yielded a larger return of meats per bushel, though they were not
any fatter than the unculled oysters on the ad]ommg bottom.

Owing to their shape, clustering, and poor condition, the oysters
raised at this place were useless except for steaming. Planted oysters
in other parts of the bay were found to be almost as poor in most
respects, although perhaps a little fatter. These results are un-
doubtedly due in part to the crowding of the oysters, and for that
reason the breaking up of the clusters at the end of about nine or ten
months would be advantageous, but more important factors are the
sluggish currents in the places more remote from the discharges into
Mississippi Sound and the general paucity of the microscopic life on
which the oysters feed.

So far as we have been able to learn the natural oysters in Three-
mile Bay and immediately adjacent waters are never more than
moderately fat and are often poor as measured by what is attained
elsewhere, and it is evident that if oyster culture in this region is to
be successful it must be prosecuted with caution. Care must be exer-
cised to locate the planted beds in those places where the currents are
strongest, as in the waters near Three-mile Bayou and the eastern
fork of Nine-mile Bayou. Opysters and shells should be planted
rather sparsely and effort made to prevent the formation of large
clusters, or if they are formed they should be broken up as soon as
the individuals attain a size and strength of shell to permit culling.

Not only must an excessive density of oyster growth be guarded
against but the total area planted should not be allowed to become so
great as to overtax the powers of the water to produce food organ-
isms. The authors do not regard this locality as a very promising
field for oyster culture, though, undoubtedly, large quantities oI
oysters of rather poor quality can be produced. It may be that the
place will prove valuable for the raising of seed oysters for transport.
to localities more favorable for fattening.

TERREBONNE PARISH.

Terrebonne Parish includes practically the whole oyster-producing
region between Barataria Bay and the mouth of the Atchafalaya
River, the product of Lafourche Parish, which adjoins the west side
of Jeﬁerson Parish, being 1n51gn1ﬁcant Several large bodies of
water, the western part of Timbalier Bay, Terrebonne Bay, locally
known as Cat Island or Wine Island Lake, Lake Pelto, Lake Barre,
and Lake Felicity, are included within the limits of the parish,
and there are numerous smaller bays, lakes, and bayous which now
yield or have yielded oysters. The parish is the westernmost in
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which good oysters are produced in considerable quantities, the beds
in Jberia and St. Mary parishes furnishing oysters of low grade,
few of which are useful for purposes other than steaming. In the
-oyster season of 1906-7 Terrebonne Parish produced about 190,000
bushels of oysters, and in the following season approximately 300,000
bushels, the increase being due to the beginning of productiveness of
several extensive leaseholds.

In 1897, 853,000 bushels of oysters were produced in the parish,
practically all of which came from the natural beds. Mr. L. R.
Cary ¢ states that many of the productive natural beds examined by
the senior author in 1898 had been almost obliterated in 1907, and
that the greater part of the oysters produced in the parish in the
latter year were derived from planted beds. -

In 1898 there were in effect in this parish but 32 leases, the
aggregate area of which could not, legally, have been in excess of
820 acres, and in reality was probably less. In 1908 there were in
force about 430 leases, aggregating about 6,000 acres. Most of these
were for parcels of less than 20 acres, but there were several holdings
of between 100 and 1,000 acres. The recent tendency has been for
the large leaseholders to surrender parts of their bottom, retaining
such portions only as experience has indicated to be the most suitable
and profitable for oyster culture.

The methods of culture followed usually have not been such as to
produce the best grade of oysters. Very few shells are planted and
the seed obtained from the natural beds is usually planted without
culling, the result being that the oysters grow in large clusters to
the serious detriment of their shape and nutrition. If care were
exercised to break up the clusters properly into smaller ones or
single oysters, the product could be materially improved in shape,
quality, and value.

The salinity of the waters of Terrebonne Parish appears to have
increased in recent years from the same causes that have operated to
raise the density in the upper parts of Barataria Bay, changes in
drainage due largely to improvements in the levee system. It is
stated that at places in Terrebonne and other bayous where oysters
now grow the water was formerly fresh enough for cattle to drink.
This is confirmed by a comparison of recent salinity observations with
those made in 1898, though the latter were so few that they do not
serve as a satisfactory criterion of conditions at that time. The
average salinities observed during the present investigations are
shown in the following table:

s A preliminary study of the conditions of oyster culture in the waters of Terrebonne
Parish, La. Bulletin 9, Gulf Blologic Station, Cameron, La.
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SALINITY RECORDS FOR WATERS IN TERREBONNE PARISH.

Locality. 1906. 1907. 1908. 1909.
Sp.gr. | Sp.gr.
TImbalier Bay .. ..ccoeectetceataioaairnacecccarennancoeanns f 0177 f (ﬁ
Lale Fellcity.. .ee T 1. 0166 1.0171
Lake Barre.... L RN 1. 0166 1.0164
Seabreeze ...... . . 1.0164 1.0161
Bay Premlere.... 1.0202 |...evnennn

Lake La Gralsse. . J 10164 |..........
Bay Champlere. . e N 1.0146 |..
Terrebonne Bay.. 4 L0172 1,0180
Lake Pelto....coon i ittt 1.0180 1.0183
Pellcan Lake..... ... ittt iiie e 1.0172 1.0161

The localities listed above are all in the region of higher salinities,
and in most places it would probably be impossible, or at least im-
practicable, to raise oysters on cultch, owing to the liability to attack
by borers. It is probable that the disappearance of many of the
natural reefs is as much due to these conditions as to overfishing, the
two agencies together proving disastrous where either alone would
be tolerated. In the region west of Pelican Lake, where the saltness
of the water is mitigated by the discharge from Atchafalya River,
and in Terrebonne, Little Caillou, and other bayous which carry
fresh water from the interior, the conditions are apparently such as
to permit the set and growth of young oysters on suitable planted
material. .

Considered as a whole, that part of Terrebonne Parish under ob-
servation during the present investigations was about as rich in
oyster food as that part of Plaquemines Parish west of the Missis-
sippi River, was considerably poorer than Barataria Bay, and was
somewhat less prolific than the region east of the Mississippi in
either Plaquemines or St. Bernard parishes. Food organisms were
found to be most abundant in Timbalier Bay and Pelican ILake,
where the supply was good, and least numerous in the open waters of
Terrebonne Bay.

The depth ranges from 3 to 10 feet in the larger bodies of water,
but is much deeper in many passes and bayous. There appear to be
no very extensive areas of hard bottom in the region observed, ex-
cepting on the extinct natural beds, but there are many places where
the bottom, while soft, would ‘support deposits of shells or seed
oysters, and there is usually a narrow fringe of hard bottom around
the shores of the bays.

The experiments in this parish were carried on at two places, Sea-
breeze and Pelican Lalke, but in neither case were satisfactory results
attained from the planting of shells. Undoubtedly more favorable
places could be found, but the general inaccessibility of the region
and the lack of living accommodations operated to restrict the choice
of localities.
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SEABREEZE.

Seabreeze is the name given to an oyster house, no longer operated,
situated on Bayou Terrebonne where it is intersected by Bayou La
Graisse and the cut-off to Lake Barre. Below this point Terrebonne
Bayou is very shallow and its discharge is mainly through Bayou
La Graisse and the cut-off into Terrebonne Bay and Lake Barre,
respectively. There are a number of leases located in this vicinity in
Terrebonne Bayou, Bayou La Graisse, and Lake Barre, but they are
all or nearly all on extinct oyster reefs and are planted with seed
oysters obtained from the natural beds. Experiments were under-
taken at this place for the purpose of determining whether a method
could be devised for using the exceedingly soft bottom common at
many places in the parish, and whether the physical and biological
conditions were such as to permit the set and development of young
oysters on planted materials. The site selected was a small cove on
the north side of Bayou La Graisse, where the water has a depth
of about 2 feet and the mud is so soft that a man wading will at once
sink above his knees, a consistency which any experienced oyster
grower would at once pronounce prohibitive. The currents in this
cove are sluggish, but a strong circulation is maintained in the ad-
joining bayou. The salinity of the water at this station is compara-
tively high, the specific gravity during the two years in which records
were made ranging between 1.0138 and 1.0206, few observations de-
parting materially fronr the general average of 1.0163.

The waters of this vicinity are but moderately productive in oyster
food, the observations made in Lake Felicity, Lake Barre, Terrebonne
Bayou, and on the experimental beds ylelding approximately the
same average results. The following table gives the record on the
experimental beds:

Foop CONTENT, SPECIFIC GRAVITY, AND TEMPERATURE OF WATER ON EXPERI-
MENTAL OYSTER BEDS AT SEABREEZE.

Food organisms per
liter of water,
Dste Specific | Temper-
. gravity. | ature. -
Number.! Volume.
°F. Cu. mm.

1.0174 78.8 13. 500 0.207
1.0158 80.0 9, 000 .163
1.0171 8.3 8,000 280
1.0166 - I O
1.0162 83.3 68, 000 .180
1.0164 78.8 1,000 .018
1.0184 78.8 2,000 .152
1. 0205 72 5,400 144
1.0158 66.5 1,800 087
1.0146 87 2,500 149
1.0163 [..oa...... 5,355 160
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No actual observations of oyster enemies were made at this station,
but the conditions are such as to make it probable that the borer
may occur in sufficient numbers to prevent the successful application
of the methods of planting shells and other materials for the purpose
of securing a strike of spat. At this station no brood oysters were
planted, the supply of floating fry originating on the natural and
planted beds in contiguous waters being amply sufficient to fill all
requirements. In all 16 plantings were made, the methods being
more varied than at any other station. The first cultch was planted
about the end of April, 1906, and additional sections of the bottom
were planted on the last of May and early in July of the same year.
The results were such as to discourage further work, and after a
final examination of the beds in April, 1907, the experiment was
abandoned.

Opyster shells were deposited both broadcast and in small piles in
proportions varying from 400 to 600 bushels to the acre, and after
the lapse of about one month were found to be so densely covered
with spat as to defy count, in many cases the small oysters being
superimposed in several layers. At the end of two months many of
the shells spread broadcast had become engulfed in the mud, but
those still unburied bore large numbers of young oysters measuring
between three-fourths and 1} inches in length, with many smaller
ones. The shells deposited in piles were still unburied in larger
proportions, and all not covered by the mud, whether they were on
the surface of the piles or in the interior, bore an average of about
35 young oysters, each ranging from one-half inch to over 1} inches
long. In April, 1907, practically all of these shells, both those spread
broadcast and those planted in piles, were buried in the mud. Only
4 or 5 shells, of those planted in piles, were recovered, and these bore 7.
oysters, the largest of which was 24 inches long.

Other shells were planted on a flooring of palmetto leaves, on the
supposition that the fibrous matter of the latter would resist decay
and serve as o mattress to prevent the sinking of the shells. Though
this experiment was by no means a success the results were the best
attained in this locality, and after the lapse of a year a few oysters
measuring 11 to 3% inches long were recovered from the bed. It is
possible that in the remote future, when it may be advisable to
utilize the very soft bottoms of Terrebonne Parish, some modification
of this method may be of value, but it has no present utility. Several
plantings were made of palmetto leaves and brush thrust by their
stems into the mud. It was hoped that these materials would hold
together long enough to yield marketable oysters and that the vege-
table fragments and oysters falling to the bottom would eventually
stiffen the consistency of the _surface mud and make a firm foundation
for future operations. The strike on these materials, especially on
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the palmetto, was enormous in quantity. At the end of the first month
there were over 800 oysters between one-eighth and one-half inch
long on each leaf and there were probably over three times that many
smaller spat. One month later, however, practically all of these had
dropped off and had become lost in the mud, while the few still at-
tached fell away at the slightest touch. After the lapse of a year
no trace of oysters was to be found, the brush had become covered
with slime and more or less rotten, while the palmetto was reduced
to a few wisps of fiber still attached to the stem and a small mass
of decayed material on the bottom.

The foregoing experiments exhausted the list of cultch materials
available at this place, and in view of the results the work was
abandoned. It is believed that the hopelessness of the attempt to
use at present the very soft bottoms in this vicinity has been demon-
strated. They undoubtedly can be made available for oyster culture
by the use of large quantities of sand or shells to form an artificial
firm surface, but such materials would have to be transported long
distances and the expense would be at present prohibitive, especially
in view of the area of naturally more favorable bottom to be found
in adjacent waters. That a prolific strike occurs in this region was
shown and it is probable that it can be depended on yearly. It was
also demonstrated, by the few surviving oysters, that the conditions
are favorable for very rapid growth.

PELICAN LAKE.

After the abandonment of the plantation at Seabreeze, experi-
ments were begun at Pelican Lake, on the recommendation of the
state oyster commission. Large operations in planting seed oysters
from the natural beds had recently been undertaken by a company at
Houma, and it appeared desirable to determine whether the method
of cultch planting to catch a strike of young oysters was feasible,
The location also appeared to have some advantage from the presence
of a watchman to prevent depredations and the destruction of the
boundary marks, but the expectations in this respect were not realized.

Telican Lake is a somewhat quadrangular body of water lying
northwest of Lake Pelto, with which it communicates through Bay
Rond and connecting bayous. At its southwestern corner it is con-
nected with Wilson Bay and on its northern and northeastern borders
are the mouths of several considerable bayous. The bay has an area
of 5 or 6 square miles and a depth, toward the middle, of about 6 or 7
feet, gradually shoaling to 8 or 4 feet closer to the shores. There
are strong currents near the entrances of Wilson Bay and Bayou
Go-to-Hell, but in the greater part of the lake they are sluggish.

The salinity of the water is rather high, the specific gravity rang-
ing, during the three years in which it was under observation, be-
tween 1.0136 and 1.0209, the average of all observations, 34 in number,
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being 1.0167. The salinity is least in spring and summer and greatest
in December and January. The bottom of the greater part of the
lake is comiposed of soft mud, but there is a fringe of moderately
hard bottom extending around most of the rim for a distance of
several hundred yards from the shore. Near the entrance to Wilson
Bay and at several other places in the southern part of Pelican Lake
there are hard areas of limited extent occupying, apparently, the
sites of extinct oyster beds. Oyster planting is at present confined
to the littoral fringe of moderately hard bottom, and although the
soft bottoms of the center of the lake eventually may be utilized,
their preparation would involve an expense so considerable as to
prevent their occupation until the naturally more suitable bottoms are
more fully occupied.

In oyster food Pelican Lake is richer than any waters between
there and Barataria Bay, with the single exception of Timbalier
Bay, with which it is about on a parity. In this respect, however,
it is inferior to the sites of the experimental plants at Falsemouth
Bay, Bay Tambour, and Bayou St. Denis, but is superior to Three-
mile Bay and Seabreeze. The most prolific waters are in the north-
ern part of the lake, where the influence of the strong currents in
Bayou Go-to-Hell is experienced, the region close to Wilson Pass,
also a locality with strong currents, being fair. The fluctuations in
the food supply, the specific gravities, and the temperatures of the
water, observed at various times during the course of the investiga-
tions, are shown in the following table. In most cases the data re-
corded are the averages of several observations made practically
simultaneously in different parts of the lake.

Foop CONTENT, SPECIFIC GRAVITY, AND TEMPERATURE OF WATER AT PELICAN

LAKE.,
Food organisms per
liter of water.
Date Specific | Temper-
. gravity. [ ature.
Number. | Volume.
°F. Cu. mm.
8.5 10, 900 0.119
eveeaens 4,125 077
84 9,000 .128
70.7 12,875 .302
73 1,800 .082
68 3,600 .103
77.9 10,250 . 409
73.4 8, 500 .312
77 7,325 .313
86.6 2,850 .077
87.3 2,650 .135
58 19, 500 .943
ADH 16ueenneinie s e e 1.0154 70.5 | 36,000 .561
BT T30 T 1.0171 83 5,000 . 236
AVOIBED - e nerereeeneerssnacacacccssasesaacacsostosssnes 1.0172 |.......... 9,598 27
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The drumfish is reputed to cause some damage in these waters and
it is said that 5 per cent of the seed oysters planted are killed by it.
There were formerly several natural oyster beds, but they are now
wholly extinct, and it is stated that they have been unproductive for
about twenty years. It is believed that the extinction of these beds
is due largely to the great numbers of borers found in the lake. Dur-
ing the progress of the experiments hereafter recounted practically
ull of the young oysters were killed by these industrious enemies, and
it may be fairly assumed that the same conditions obtained on the
original natural beds. With the majority of the spat being kkilled in
this manner and the adults being taken by the oystermen, the utter
extermination of the beds was practically inevitable. It is possible,
also, that the water has increased in salinity, and, therefore, has be-
come more favorable to the borers, through the improvement of the
levee system and the consequent changes in drainage. We have no
evidence that this is the case in the region under discussion, but it is
undoubtedly true in certain localities to the eastward already men-
tioned. The experiments in Pelican Lake were conducted on five
sites, three in the northern part of the bay and two in the southern
half. The characteristics of the several localities planted are as
follows: ‘

Bed A.—North of the mouth of California Pass. Bottom soft.
Currents moderately strong.

Bed B.—West of the mouth of Bayou Go-to-Hell. Bottom moder-
ately hard. Currents strong.

Bed C.—On the west side of the lake about halfway between the
preceding and Wilson Pass. - Bottom moderately hard. Currents
not noted.

Bed D.—East of the mouth of Wilson Pass. Bottom hard, on edge
of extinct reef. Currents of moderate strength.

Bed E.—South of the mouth of California Pass. Bottom soft.
Currents moderate.

On all of these the mud, as shown by mechanical tests with the
mud-sounding machine, was sufficiently firm to warrant planting
without previous preparation of the bottom.

Planting of oyster shells spread broadcast were made on each of
these beds in May and June, 1907, and, in addition, on bed E in April,
1908, in quantities varying from 600 to 900 bushels per acre. No
experiments were made in planting seed oysters, as that method was
already under trial on a large commercial scale. ,

On May 9, 1907, a single planting was made on bed B, and on June
30 every shell was found to bear spat about one-half inch long, while
on the same date sections of this bed and bed A, planted on May 27
and 29, had spat on from 25 to 45 per cent of the shells. Sections
on beds C and D, in the southern part of the lake, planted on the same
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dates, were practically devoid of living spat, although there were a
few dead ones bearing evidence of having been killed by borers.

In April, 1908, when the beds were examined all sections of bed A
were devoid of young oysters. On bed B every shell tonged bore
numerous spat killed by borers, but there were among them a few
young live oysters from 1 to 1} inches long. Bed D was entirely
exterminated so far as living oysters were concerned, and the shells
were much corroded by the yellow boring sponge, which produces
the condition which the oystermen term *“ worm-eaten.”

On the section of bed E planted June 80, 1907, about 40 per cent
of the shells bore, each, one or two oysters about 1 to 2 inches long
in the following year, but an adjoining section planted in April,
1908, had a heavy set of spat entirely killed by borers when exam-
ined in June.

On the seed oysters which had been planted in this lake there are
a very small growth of spat, much boring sponge, and many borers.
This seed was obtained largely from Pointe au Fer Reef at-the mouth
of the Atchafalaya River; it was very rough and mixed with débris,
and no effort appears to have been made to cull it or even to break
up the larger bunches. In consequence the oysters now on the beds
are badly clustered and crowded, to the detriment of both shape and
condition. When last examined in January, 1909, they were of large
size, averaging, as taken from the beds, about 150 per bushel, and
they were plump but watery in appearance.

It is probable that Pelican-Lake would prove an excellent place
for growing oysters if clean, properly culled seed were used, and if
it were not planted too densely. The margin only of the lake is fit to
use in its unimproved condition, but the soft mud in the middle
should serve as a good nursery for oyster food, the supply of which,
in the lake at large, is good. On the other hnnd as shown by the ex-
periments just recounted, it would be futile to attempt to raise oysters
from spat caught on planted shells or other cultch, owing to the
favorable environment which the high salinity of the water furnishes
to the borer. It is probable that the numbers of this destructive pest
have been greatly augmented by the accessions to those naturally
present brought in with the rough seed from the natural reefs,
although, both from its location and its repute, it is not believed that
Pointe au Fer is especially pernicious in this respect.

OYSTER FOOD.

In certain parts of the Louisiana coast oystermen and planters
have encountered the difficulty frequent in all oyster-producing waters,
the constant or occasional failure of the oysters to fatten. In Three-
mile Bay and some of the adjacent waters, in Bay Adam and vicinity,
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and at various places in Terrebonne Parish, this difficulty has become
a serious impediment to oyster culture.

In some cases the trouble is undoubtedly due to the overcrowding
of oysters on the planted beds or to the planting of such extensive
areas that the total oyster population of the region affected is in ex-
cess of the number for which the waters are able to furnish an ample
food supply. In any given body of water, under fixed conditions of
drainage and tidal flow, there is probably a more or-less fixed limit
to the production of the minute plants on which oysters feed, and a
correlated limit to the number of oysters that can be produced for
the market. Where this limit is exceeded either by planting densely
over a small area or more sparsely over an extensive one, especially
in an inclosed body of water, the result is manifested in the poor con-
dition of the product. This is not a theory, but a demonstrated fact,
analogous to overgrazing of cattle on pasture lands, and must be
given consideration by the successful oyster culturist. The same
condition is induced by a heavy growth of mussels and other organ-
isms whose food is the same as the oysters.

There are, however, other cases of failure of oysters to fatten “hlch
are not so well understood. Regions formerly favorable sometimes
entirely cease to produce mnrketable oysters, even where there has
occurred no material .change in the density and distribution of the
oyster population. In such instances it often happens that there has
been some coincident sudden or gradual change in the drainage or in
the tidal flows.

Something of this nature seems to have occurred in the vicinity of
Bay Adam, where practically no fat oysters are now produced,
though we were informed that in former years good oysters were
grown regularly. Coincidently with this change in conditions, the
rice fields draining into the bay went out of production. It is the
opinion of some of the oyster planters that the two occurrences were
causally related, and the authors concur as to the probable truth of
this explanation. Undoubtedly the drainage from the rice fields
carried with it considerable quantltles of the fertilizing salts required
for the production of the microscopic plant food of the oyster, and
since these enriching materials have been largely or entirely cut off the
waters have become less fertile and productive. It has been proposed
to correct this deficiency in several places by conducting fresh water
to the oyster grounds from the Mississippi River through siphons
such as were used in the irrigation of the rice fields. Whether or not
this measure would afford effective relief is a matter of some doubt.
It can hardly be questioned that much of the fertility of the waters
formerly came from the organic and mineral matter carried from
the rice fields themselves, and it is doubtful whether the river water
itself carries organic matter in sufficient quantity to afford material
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relief, heavily charged though it may be with suspended mineral
particles and salts in solution.

More common phenomena of the oyster beds are the seasonal and
irregularly periodical fluctuations in the condition of the oysters. In
some years the oysters in certain regions may be fat and in other
places poor, while at another time the conditions will be wholly
reversed. Again seasons will occur when the oysters are poor almost
everywhere without apparent reasons. That these fluctuations are
immediately due to the relative abundance or scarcity of available
food admits of but little doubt, but granting that the assumption be
true the difficulty instead of being solved is merely shifted to a more
remote cause. Is there an actual deficiency in the quantity of food
organisms and if so, what are the chemical, physical, and biological
causes producing it? Or is there an abundance of food merely un-
available on account of some peculiarity of its distribution?

The feeding of oysters has been studied for many years, both in
this country and in Europe, but we still know very little concerning
the subject, other than the mere nature of the food and the general
anatomical means by which it is ingested. It is only within three
years that it has been possible even approximately to estimate the
comparative volumes of the food carried by the waters of different
localities, and such data are available for but a few places, all
previous results being too indefinite to be of any material value.
Even with the methods at present employed the results are not justly
comparable between various localities unless large numbers of obser-
vations are made embracing all average weather conditions; though
in the case of neighboring localities, where the weather conditions
may be assumed to be approximately the same, simultaneous or
approximately SJmuItaneous observations may be accepted as com-
parable.

It may be observed in the preceding tables, presented in the dis-
cussion of the experiments in oyster culture, that there is wide diver-
gence in the number and volume of the food organisms present in the
water at different times. In Pelican Lake, for instance, the number
of diatoms and other food organisms varied between 1,800 and 36,000,
while their volume ranged between 0.077 and 0.943 cublc m1111mete1
per liter of water (a cubic millimeter is about equal to the volume
of a cube measuring one twenty-fifth of an inch in diameter, and a
liter is about 1} quarts). This divergence is due very largely to
the varying state of the weather, the smaller results being as a rule
obtained after and during periods of calm, while the higher ones
were invariably observed at times when strong winds prevailed. The
reason for this is readily understood. The water specimens for
the determination of the food content are taken from the stratum
lying between 2 and 12 inches of the bottom. Many of the or-
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ganisms, especially the minute plants known as ¢ diatoms,” on which
the oyster feeds, live habitually on or close to the bottom, from
which they are lifted and transported mainly through the agency
of waves and currents. Many of them possess feeble powers of
locomation, but these are practically negligible in most of the bottom-
dwelling species. It is therefore obvious that when the water is
agitated by heavy winds and the bottom is stirred, the food organ-
isms which in calm weather liec more or less quiescent on the mud
will become mingled with other sedimentary matter in suspension
in the water and the quantity taken in the specimen will be vastly
augmented. This accords with field observation and is confirmed by
the correlation existing between the volume of the food and that of
the sand and .other sedimentary matter in the precipitate from the
water specimens. When the food is much in excess of the average,
ordinary sediment is likewise large in volume, and when it is at the
minimum, inorganic matter is comparatively lacking.

At present there appears to be no accurate method by which these
fluctuations in the sedimentary condition of the water may be taken
into account in the study of the comparative values of different locali-
ties for purposes of oyster culture, the most that can be done being
to indicate more or less indefinitely the general state of the weather
at and immediately preceding the time at which the observations
are made. If observations could be taken at each locality daily or
at frequent intervals throughout the year, the average results at-
tained in different places would be strictly comparable, for the
methods employed show the quantity of food which is actually avall-
able to the oysters at the time of observation.

When the -diatoms and other food organisms are lifted from the
bottom through the mechanical effect of the waves it is almost cer-
tain that the oysters should profit. Therefore, although we have as
yet no experimental data which would render the statement positive,
it is extremely probable that the matter of wave action must be added
to the numerous other factors entering into the food supply of oys-
ters, and that a certain amount of agitation of the bottom favors
fattening. A region subject to this phenomenon should accordingly
be preferable to one not so subject, and 'a season of strong winds
should be more favorable than one of prevailing calms or breezes so
light as to leave the bottom wholly undisturbed. When we have
accumulated more data on the subject it is not improbable that in
some cases seasons in which oysters fail to fatten may be fonnd to
be characterized by the prevalence of light winds.

During the course of the experiments in oyster culture previously
described an attempt was made to study the distribution of oyster
food on the coast of Louisiana in the hope that facts could be gar-
nered which would throw some light on the reasons for local and
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seasonal differences in its quantity. It may be confessed at once that
the results lead to no satisfactory conclusions, owing to the neces-
sarily limited number of observations in most places and the acci-
dental fluctuations introduced by the factor just discussed, though
the data gathered will probably assist to a solution of the problem
when considered in relation to experimental work now being carried
on at other places. The accumulation of data is probably the most
that can be attempted for several years to come.

During a period of thirty-three months 498 food determinations
were made at 61 different stations. At most places observations were
made but once or twice in each year, but at the experimental plants
they were made more frequently. In the case of the latter there is
perhaps some basis for comparison, but in most other places the num-
ber of observations was too small to be assumed to represent anything
approaching average conditions. The following table shows the
average quantity of food and the salinity of the water at all places
in which five or more observations were made:

AVEBAGE QUANTITY OF OYSTER 00D IN VARIOUS LOUISIANA LOCALITIES, BASED
ON FIvE OR MORE DETERMINATIONS.

Food organisms per
Nu{)nber A:;':c"‘ﬂ : liter of water. P
Locality. observa- | gravity of
tions. Water. | Number. | Volume.
Cu. mm.
Threetnile BAY...uuuieierenireniaiienieeeinrernnneranseenns 14 1.0064 5,675 0.177
Falsemouth Bay..........coviiiirieuinraninnnannennn. . 13 1.0056 9,000 .342
Nine-mile Bay,southend...........ccovvveierennann.. 8 1.0076 7,200 .217
Treasure B%. .. .. 7 1.0102 6, 630 .160
Big Mussel Bay 7 1.0110 7,000 .185
8aw Bay..... 7 1.0162 5,230 .102
Blind Bay. ... 8 1.0174 4,270 172
Callg]g Bay.... 8 10181 { 10,160 .252
Black Bay..... ... [ [ Il 7 1.0160 7,900 .237
Long Bay.. B SRRSO 6 1.0160 8,725 .219
Cock Bay.......... ..o o il 8 1.0170 6,350 .168
- American Bay 7 1.0184 8,900 . 248
Calllornia Bay 7 1.0195 5,540 .189
Quarantine Bay. 7 1.0160 8,040 .329
Bastien Raz ..... 9 1.0117 4,800 .166
Bayou Cook......:. 5 1.0112 7,060 222
Bay Adam...................00 26 1.0115 6,000 .120
Grand Bayou............ .. 0 Il 11 1.0123 4,278 1268
Bay Bans-bols....... ... . 00 [l 9 1.0005 | 12,622 .320
Bay Baptiste........... ... 0l 10 1.0107 7,625 .230
Bayou 8t. Denls........... 19 1.0096 | 10,460 .337
Barataria Bay (Quartelle) . 11 10161 | 17,363 .580
Bayou Bruleau.... e . 10 1.0120 9,675 .241
Bayou Rigault....... ceen . 19 1.0157 9,250 .235
GrandIsle..........ooeeet. . 48 1.0127 . 5,600 .195
Bay TAMbDOUT . ce e e ennetnneaanaaanaanan 19 1.0147°[ 10,200 .205
Lake RAcCOist. .. coen et it 9 1.0148 17,500 .21
Timbalier Bay............. e, 7 1.0160 7,000 . 264
Lake Felicity..... 5 1.0169 6,600 .103
Beabreeze Factory 18 1.0164 5,676 . 169
ke Pelto.. .. 5 1.0182 5,600 .188
Pelican Lake.. 38 1.0167 | 12,600 . 252

As the salinity depends upon the relative proportions of the ad-
mixture of fresh and salt waters, the specific gravity may be taken
s an index of the degree to which a locality is influenced by the
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discharge of fresh water from the land. A low specific gravity, such
as obtains in Three-mile Bay and vicinity, indicates a close relation
to land drainage, as compared with another locality, such as Caligo
Bay, in which the specific gravity is high. If land drainage and its
contained fertilizing salts are highly important, as we generally sup-
pose, in stimulating the growth of oyster food, it would be expected,
other things being equal, that a low specific gravity would be cor-
related with a high food content as compared with a high specifie
gravity in the same system of waters. An examination of the fore-
going table exhibits no such relation between the salinities and the
food contents of the waters, when the various connected waters are
compared with others in the same system or chain. The authors
have prepared tables showing the specific gravity and food content
of the waters at various times in each of the localities enumerated in
the foregoing table of averages, and these show the same apparent
lack of correlation, a high food content occurring sometimes with a
low and at other times with a high specific gravity in the same
locality.

It is probable that these results are to be regarded as nonconclusive
rather than as showing that a relationship does not exist. The un-
controlled factors, particularly the stirring up of the bottom by
wave action, are too important to be disregarded and their influence
can be overcome only, apparently, by making many more observations
than were possible under the conditions of the present investigation.
Deductions from work of this character, unless the observations can
be carried on systematically almost daily throughout the year, are
likely to be misleading, and the investigations of the oyster food of
Louisiana waters can be regarded as shedding no light on the effects
of introducing river water in such localities as Bay Adam with the
purpose of improving the conditions for fattening oysters.

s

SUMMARY AND CONTLUSION.

The following epitomizes the results of the experiments and in-
vestigations of the oyster regions of Louisiana, east of the Atchafa-
laya River, between April, 1906, and January, 1909, and the deduc-
tions which the authors draw from their observations:

1. It is believed that the future of both the natural beds and
oyster culture in Louisiana will be benefited by greater restrictions
on the issuance of permits to take unculled oysters from the natural
beds. A too general practice in this respect tends to the depletion
of the natural beds of not only oysters, but the shells that are essen-
tial for their future prosperity, and at the same time has the effect of
discouraging the planting of shells on leased bottoms.

2. A limited issuance of such permits to take unculled stock from
designated beds which are known to be overcrowded or which are
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subject to disaster from freshets would prove of benefit to the beds
designated and to oyster culture in general. It would result in saving
many thousand barrels of oysters which would otherwise die from the
effects of fresh water and crowding or which would never reach a
good marketable condition owing to starvation and suffocation from
an overpopulation of the reefs.

3. Beds known to produce few or no marketable oysters on ac-
count of overcrowding should be temporarily set apart as seed beds,
from which the planters may secure culled oysters for bedding pur-
poses under the provisions of the present law permitting such oysters
to be taken after the close of the regular season. The provision of
the law permitting this practice in the waters east of the western
boundary of Plaquemines Parish could be advantageously extended,
under the restriction just stated, to other parts of the state.

4. It will prove of great advantage in the future and will avoid
ultimate embarrassment and expense to both the state and the lessees
of oyster bottom if some measure can be adopted to insure the refer-
ence of leasehold corners to permanent landmarks in such manner
that disputed boundaries can be accurately redetermined. This sug-
gestion may appear to be of but little present importance, but the
experience of other states shows that ultimately it must be followed.

5. The results of the foregoing investigations, and observations
made during their course, indicate that as a potential oyster-produc-
ing state Louisiana is not excelled, if equalled, by any other section
of the country. Wherever experiments were conducted it was shown
that there was an abundant strike of spat, and the indications are
that this can be depended upon to occur yearly without fail, though
in some cases it is often destroyed by the borer. This danger, how-
ever, is not to be feared in any place where the specific gravity of
the water is less than 1.012—that is, where there is an admixture of
about equal parts of salt and fresh water—and the seed-producing
area of the state is therefore ample to support an immense planting
industry. The Louisiana planter has consequently little to fear from
the bugbear of his northern confrere, the occasional or frequent
scarcity of seed.

6. The depth of water over most of the oyster-producing area of
the state is so small as to minimize the cost of taking up the oysters,
and the comparatively sheltered situation of much of the bottom
suitable for oyster culture, and the mildness of the weather as com-
pared with that encountered in more northern localities during the
.oyster season, allow the work to be prosecuted with less frequent
interruptions and therefore more economically. The warmer tem-
perature in spring and fall, however, tends somewhat to reduce the
length of the season.



50 OYSTER CULTURE EXPERIMENTS IN LOUISIANA,

7. The configuration of the Louisiana coast, with its broad front-
age of salt marshes, which will probably always preclude its occupa-
tion by a considerable population, renders the oyster grounds prac-
tically immune from dangerous sewage pollution, a consideration
of vital importance to the consumer and of corresponding advantage
to the producer of oysters.

8. The greater distance of the Louisiana coast from most of the
larger centers of population is its chief disadvantage as compared
with the oyster regions of the Middle Atlantic States. In respect to
the growing population of the West, however, it labors under no such
impediment to development, as is shown by the vast increase in the
quantity of Louisiana oysters marketed since the enactment of the
laws now in force.

9. The oyster food supply in the waters of Louisiana is generally
good and the growth of oysters is rapid. ‘As shown by the experi-
ments previously described, good marketable oysters can be produced
within two years of the time at which they attach to cultch, and a
. corresponding growth occurs in seed oysters. The oyster planter
therefore reaps a quicker and larger return on his investment than
he would in places where the growth is slower.

10. The results of the experiments show that a larger quantity of
oysters can be grown per acre than can be produced in most places.
On the small experimental beds at Falsemouth Bay, Three-mile Bay,
and Bayou St. Denis there were, at least, upward of 1,000 standard
bushels per acre at the end of two years from the time of planting
the cultch, and it is understood that this quantity per acre is grown
on planted beds in other parts of the state.

11. The area of bottom available for oyster culture is large, but it
varies in the character of the oysters produced and consequently in
the purposes for which they can be used. It is probable that in
practically all places where the fresh water exceeds the salt water
and the latter does not fall much below 20 per cent in the admixture,
seed oysters can be raised on suitable bottom, either for transplanting
to places more favorable for growth or for the production of market
oysters in situ. Three-mile Bay and vicinity appears to be of the first
sort and Ialtemouth Bay and Bayou St. Denis fall in the second
category. In places in which the salinity is higher than that de-
scribed above, the salt water in the mixture being in excess of the
fresh, seed oysters usually can not be produced in considerable quan-
tities, not on account of the absence of a strike but because most of
the spat is destroyed by drills. Such localities, of which Bay Tam-
bour is a type, may often be excellent for producing market oysters
from seed raised elsewhere.

12. The experiments at Three-mile Bay demonstrated the possi-
bility of producing a heavy growth of oysters on planted shells, but
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the strike was so prolific that they werc badly clustered, of bad shape
and so poor in quality that they were of small value for market
purposes. Oysters planted commercially in contiguous waters were
of the same character. To be of much value this growth would
require culling, the breaking up of the clusters and replanting less
densely, preferably on harder bottom than most of that in the vicin-
ity, and where the currents are stronger and food more abundant.
It is not certain that this would be commercially profitable under
present conditions. The oysters at present raised in this vicinity are
suitable for canning purposes only.

13. In TFalsemouth Bay a good strike occurred throughout the
spring and summer in the three consecutive years of the experiments.
The oysters produced exhibited a rapid growth, were in small clusters,
and produced 7 pints of perfectly drained meats per standard bushel,
an equivalent of over a gallon as measured at the shucking houses.
They were nearly all extra selects, and the locality appears to the
authors to be especially valuable for the production of oysters for the
raw trade. There is a large area of hard bottom in the bay, and while
the quality of the oysters would probably deteriorate if it were all
planted, a considerable proportion, especially near the openings of
the bayous discharging into Mississippi Sound, could be planted with
confidence of good results. The only drawback to the oysters raised
on the experimental beds was that the shells were rather brittle and
sometimes broke in shucking.

14. At Bayou St. Denis, in Barataria Bay, the oysters raised on
the experimental beds from planted shells were as fine as any that
are grown on the Atlantic coast. They grew rapidly, had round,
deeply cupped, rather heavy shells, and were very fat. Owing to
the thicker shells they produced proportionately less meat than the
preceding, but “turned out” about 53 pints, thoroughly drained,
per bushel, an equivalent of about 7 pints shucking-house measure-
ment. They were equal in quality to the famous Lynnhaven Bays”
of Virginia, which sell for $3 or more per bushel in the northern
markets, and they can be produced in much larger quantity per acre.
They are readily salable in the shell as barrel stock.

15. At Bay Tambour, on the contrary, while there is a good set,
the young oysters are soon killed by the snail or borer. Seed oysters
2 inches or possibly not less than 1} inches long appear to be immune.
The seed oysters planted at this place grew rapidly and attained a
condition little if any inferior to those at Bayou St. Denis. A con-
siderable area of the southern part of Barataria Bay and the con-
tiguous waters has similar characteristics and a number of leases
have been taken in that vicinity since the beginning of the experi-
ments. Nearly 100,000 standard bushels of excellent oysters were
produced on planted beds in Barataria Bay as a whole in the season
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1908-9, though previous to these experiments the region was totally
unproductive.

16. At Seabreeze the attempt to discover a means of using excess-
ively soft bottom was unsuccessful. It was demonstrated that a
heavy strike occurs, but the salinity of the water is so high that it is
probable that trouble with the borer would be encountered. The
growth of oysters is rapid and seced planted on hard bottom in the
vicinity should flourish.

17. At Pelican Lake a heavy strike occurs, but the spat are soon
killed by borers. The region is fairly suitable for growing market
oysters from seed, but the latter should be culled at least sufficiently
to break up the larger clusters, and the seed should not be planted
so densely as to be crowded when it has grown to marketable size.

18. The oyster-food investigations carried on coincidently with the
experimental work were inconclusive in demonstrating a relationship
between the quantity of surface drainage water on the beds and the
production of food organisms. They showed, however, that the
latter are abundant in Louisiana as compared with most oyster
regions.

O
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AMERICAN CATFISHES: HABITS, CULTURE, AND COMMERCIAL
IMPORTANCE.

By WiLiam ConveErRseE KENDALL,
Assistant, United States Bureau of Fisheries.

IMPORTANT SPECIES.

The catfishes are of such commercial value as food that there have
arisen extensive and almost special fisheries for them in the South,
the Mississippi Valley, and the Great Lakes region; that is to say,
in the centers of their greatest abundance. There is, however, very
little published information on the habits of any species of catfish,
and it has been thought desirable to bring together the most impor-
tant published and otherwise available facts on this subject.

The fresh-water catfishes of the United States of more or less com-
mercial importance may be classified in a popular way as channel
cats (Ictalurus), mud cats (Ameturus), yellow cats (Leptops), and
stone cats (Noturus). This arrangement is not wholly satisfactory,
however, owing to the confusion of the common names, for a mud
cat of one locality may be the yellow cat of another, and the yellow
cat here may be the stone cat somewhere else, etc.; then, too, there
is no distinct line between channel cats and mud cats. Tha technical
nomenclature and synonymy of these fishes are not in much better
condition ‘than the popular classification; therefore the discussion
in the following pages will be more or less generic. Owing to the
similarity of habits, moreover, it is unnecessary to discuss more than

the most common forms except in a very general way.

" 'The catfishes are a hardy race, very prolific, and in habits and struc-
ture comparatively safe from enemies. For these reasons wherever
they occur they are usually very abundant. In late years, however,
the demand for these fish has reached such dimensions that in some
localities extensive inroads have been made upon their numbers and
there has arisen the problem of how to repopulate the depleted waters.
It has not, until recently at least, been considered necessary to resort
to artificial propagation of catfishes, and there have been but few,
if any, attempts in that direction. There are a few instances of pond

culture, which will be referred to in another place. :
Of about a dozen species eppearing in.the markets, probably not

more than one-half are very common or merit more than passing
7
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notice. The largest are the ‘‘great forked-tail cat’ of the Mississippi
(Ictalurus furcatus), the Great Lakes cat (Ameiurus lacustris), and
the yellow cat (Leptops olivaris). The first attains a weight of 150
pounds, the second 100 pounds, and the others perhaps 50 pounds
or more. Of the other cats the more important are the spotted cat
(Ictalurus punctatus), Potomac channel cat or white catfish (Amei-~
urus catus), bullhead (Ameiurus nebulosus), and the marbled cat
(Ameiurus marmoratus). Of less importance are the black bullthead
(Ameiurus melas), yellow catfish or yellow bullhead (Ameiurus natalis),
brown catfish (Ameiurus platycephalus), black catfish (Ameiurus ere-
bennus), and the eel cat (Ictalurus anguilla).

Ameiurus marmoratus has heretofore usually been regarded as a
variety of A. nebulosus, but the writer, basing his views on an exami-
nation of many individuals of both forms, believes the marbled cat
is a distinct species. While for fish cultural purposes the name is not
of much consequence, the distinctness of the two species, if a fact, is of
considerable moment, as the marbled cat might and probably does
require somewhat different treatment or methods of handling in pond
culture. It may be said that there is considerable difference in
structure, and supposed intergradation in color is assumed from the
fact that some individuals of the common bullhead in their color
markings (nebulations) somewhat resemble those of the marbled cat;
and the marbled cat attains a much larger size than the common
bullhead.

There are also two species of salt-water catfish, one of which, at
least, in late years has attained some commercial importance. These
are the gaff-topsail cat (Felichthys marinus) and the sea catfish
(Galeichthys milberti). Their commercial importance is not great,
but they doubtless form a portion of the records of the catfish
fisheries.

Catfish are preeminently a poor man’s fish. They not only afford
him a cheap food fish, but become so abundant in time and there is
so much demand for them that they support a paying industry, not-
withstanding their cheapness. They may be raised in artificial ponds
or in ponds unsuited to other fish. They propagate rapidly and pro-
lifically and grow fast. There can be no objection to the introduction
of them into waters unsuited to other fishes or in which other fishes
do not occur, provided there is no danger of escape into waters where
they would prove an undesirable acquisition.

HABITAT.

Almost any one of the species of catfishes seems to be adapted to &
wide range of climatic conditions, although somewhat restricted to
certain immediate surroundings. Ameiurus lacustris is supposed to
be distributed from the Saskatchewan River and the Great Lakes
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to Florida. Ameturus nebulosus is found from Maine to Florida. In
Maine, however, this species occurs as a rule only in muddy lakes and
streams with plenty of vegetation and such portions of bodies of water
of other character as afford those conditions, and apparently the fish
do not stray far from home. Such localities are probably the'warmest
ones of the region. Regarding the local habitat of Ameiurus nebu-
losus, Dean says:®

It is one of the hardiest of fishes, will care for itself and even thrive in the muddiest
of stagnant waters. It will breed readily and will endure complacently every hard-
ghip of drought, extremes of temperature, and lack of food.

Every trait of our catfish bespeaks its stagnant mud-loving nature; dusky in color,
sluggish, and blundering, furnished with long and tactile barbelg, a shallow, slowly
drained pond, furnished with an occasional deep mud hole,. will suit admirably the
needs of the fish. If the water does become warm in the summer, the catfish will
survive; knowing how to survive is one of its especial virtues. In a 3-foot aquarium
at college about a dozen 9-inch catfish were kept during very warm weather, the room
temperature often in the nineties and the water changed but once a day, with but few
fatal results. Should the air supply in the water fail, trust the fish to care for itself.
It will come to the surface, leisurely renew the air in its swim bladder, and even, frog-
1ike or turtle-like, swallow air in bulk, trusting to stomach respiration. Of undoubted
respiratory value, moreover, must be the scaleless, highly vascular skin, so important
in the breathing economy of the frogs. Should the pond dry, and the whole pond basin
be serried with mud cracks, the catfish will lie dormant for days, even for weeks. It
has been found in a clod of mud, which served as a cocoon, until softened by the return
of the water. In winter the catfish, like frogs, and unlike many of its neighbors, appears
to hibernate. In November it becomes sluggish and refuses food, and early in Decem-
ber buries itself in the deepest ooze of the pond. It does not reappear till the first sharp
thunderstorm in February or March. Then the fish are seen, thin and ravenous, ap-
proaching the shore 8o closely that their heads ripple the surface. So fearless are they
in early spring in Central Park that they come in schools in shallow water and will take
food almost from the hand.

Of this species Forbes and Richardson? say:

It is peculiar in its preference for stagnant waters, of both lowland and uplani lakes
and ponds, and it is next commonest in the larger streams.

According to Forbes and Richardson, the black bullhead (Ameturus
‘melas) in the main features of its distribution agrees with the yellow
bullhead, being, like that species, decidedly most abundant in creeks -
and least so in the larger rivers, and also showing a notable preference
for the more quiet and muddier parts of the streams it inhabits.

The channel cats are so called owing to their apparent preference
for channels of streams and clearer, cleaner water than that affected
by the majority of so-called mud cats, though the native channel cat
of the Potomac River, according to our present classification, is gener-
ically a mud cat (Ameiurus). In some southern rivers, the St. Johns
in particular, several genera of catfish occur together with precisely
the same kind: of surroundings, whether muddy or sandy.

o Dean, Bashford: Notas on the common catfish, Nineteenth Annual Report State Fish Commission,
New York, 1890, p. 302.

% Forbes, 8. A., and Richardson, R.E.: The flshes of Illinofs. Natursl History Survey of Illinofs, vol. m,
ch. Cxxxi, 357 p., 1908.
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The spotted cat (Ictalurus punctatus), previously mentioned as one
of the most highly esteemed channel cats, thrives best in streams.
Regarding this species Jordan @ says:

The channel cat abounds in all flowing streams froni western New York westward
to Montana and southward to Florida and Texas. It is perhaps most common in
Tennessee, Arkaneas, and Missouri. It seems to prefer running waters, and young and
old are most abundant in gravelly shoals and ripples. The other catfishes prefer slug-
gish waters and mud bottoms. I have occasionally taken the channel cat in ponds
and bayous, but such localities are apparently not their preference. They rarely enter
small brooks unless these are clear and gravelly. Whether they will thrive in artificial
ponds we can only know from experiment.

Forbes and Richardson (op. cit.) state of the spotted cat that it
lives in clear, swift-flowing water, and for this reason and for the fact
that it is a ‘‘trimmer”’ and more active fish than any of the related
species, it is well esteemed by anglers in many localities.

Evermann (op. cit.) states that in Louisiana the blue cat (Ictalurus
furcatus) and goujon (Leptops olivaris), called also yellow cat, are
influenced in their movements by the temperature of the water. Dur-
ing the winter they come farther down the river, where the water is
warmest, and in the summer they run farther upstream or retire to
the deeper waters. The goujon is said to be most abundant in
the Atchafalaya River from September to November, or until the
fall floods begin, when it gradually disappears. This is the best sea-
son for catching, although a few may be found at any season. The
best fishing for the blue cat, on the other hand, issaid to be during the
high water in the spring. These fish leave the rivers, lakes, and
bayous and take to the woods. Good ‘‘woods” or ‘‘swamp” fishing
is sometimes had as early as March.

The blue catfish of the Mississippi Valley and Southern States, as
stated elsewhere, attains a weight of at least 150 pounds and is of
considerable importance in that region. According to Forbes and
Richardson (op. cit.), it frequents the deeper waters of the river
channels, coming out into the river sloughs and backwaters in spring.
The goujon is an abundant species in parts of the Mississippi basin
and in the Gulf States, and is one of the most important catfishes in
certain localities. Regarding this fish the same authors state that it
is most abundant in the lower course of the larger streams, and in the,
bayous and overflow ponds of the lower Mississippi Valley.

Evermann states that the blue cat and the goujon are by far
the most important species of the Atchafalaya River, Louisiana,
and probably constitute 98 per cent of the entire catch. According
to the same authority, the maximum size of the blue cat is about
the same as that of the goujon. The largest of which Evermann

@ Jordan, David Starr: Thehabits and the value for food of the American channel catfish (Iotalurus puno-
tatus Rafinesque). Bull. U. 8. Fish Commission, vol. v, 1885, p. 34.
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heard weighed 100 pounds. The largest seen by him was a ripe
female weighing 35 pounds. = A spent female, 31 inches long, weighed
22 pounds and dressed 13 pounds. Another spent female, 30 inches
long, weighed 17 pounds. The goujon, Evermann says, rarely reaches
a weight of 100 pounds, but examples of 50 or 60 pounds weight are
said to be not unusual. The largest individual seen by him was a
ripe female 41 inches long and weighing 48 pounds. It dressed 27
pounds. One 38 inches long weighed 37 pounds and another 37
inches long weighed 364 pounds.

The eel cat (Ictalurus anguilla) was first discovered in Louisiana
by Evermann, but it was later found in the Ohio River at Louis-
ville, Ky. Evermann states that it rarely weighs over 5 pounds and
never over 8 pounds. '

Large so-called eel cats in Texas were identified by Evermann
as the blue cat (Ictalurus furcatus). More recently Forbes and
Richardson record the eel cat in Illinois, and report that H. L. Ash-
cock, of Alton, says that fishes of this species weighing 26 pounds
are taken at Alton and Grafton, where they are sometimes called
“niggerlips” by the fishermen.

Of the four commercial catfishes taken in the Atchafalaya River,
Louisiana—viz, blue cat, goujon, eel cat, and spotted cat—the eel cat
stands third in commercial importance, Evermann states, the relative
importance of the others being in the order enumerated.

The yellow catfish (Ameiurus natalis) ranges from the Great Lakes
rogion to.Virginia and Texas. It is abundant in many places and
doubtless appears in the markets with others of its congeners.

According to Smith,o the brown catfish (Ameturus platycephalus)
has a restricted range, embracing only the streams from Cape Fear
River to the Chattahoochee. Its maximum length is somewhat over
1 foot. - It is abundant in some places and is largely used as food.
Its commercial importance, however, owing to its restricted distribu-
tion, is doubtless limited. ' '

The black catfish (Ameiurus erebennus) inhabits coastwise waters
from New Jersey to Florida, having a maximum length of about 1
foot. In Florida, especially in the St.Johns River, it is one of the
important catfishes.

Smith says (op. cit.) regarding the white catfish (Ameiurus catus):
_ This species, whose form and color vary with'age and environment, inhabits coast-
wise fresh waters from New Jersey to Texas. * * * The maximum length is 2
feet. * * * Ag food, this is one of the best of the catfishes, although its com-
mercial importance in North Carolina is comparatively slight, owing in part to the

abundance of other desirable fishes and in part to the fact that most of the catfich
are caught where ghad, slowives, and striped bass are receiving special attention.

a8mith, H, M.; Fishes of North Carolina. North Carolina Geological and Natural History Survey,
vol. 11, 1007,
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FOOD AND FEEDING HABITS.

The catfishes subsist upon either animal or vegetable food. In a
strictly wild state the food is probably to a great extent animal, but
in artificial inclosures they will cat almost any kind of vegetable
matter fed to them. '

Mr. J. F. Jones, of Hogansville, Ga., a correspondent of the Bureau
of Fisheries quoted elsewhere (Bull. U. S. Fish Commission, vol. 1v,
1884, p. 321), remarks regarding his domesticated catfish:

The species is easily tamed or domesticated. They can be trained like pigs—in-
crease and grow fat when well supplied with food. They subsist upon vegetatior,
but in the absence of it can be fed upon any kind of fruit, such as peaches, apples, per-
simmons, watermelons, and the like, corn, wheat, and sorghum seed. I put fifty 3
inches long in a basket and set it in my pond. I fed them well on corn shorts and
dough. In the short space of six weeks they grew to be 6 and 7 inches long and trebled
in weight.

Regarding the ‘‘yellow bullhead” (Ameiurus natalis), Forbes and
Richardson write:

The food and habits of this species and the brown bullhead are virtually identical.

As illustrated by the food of a dozen specimens, this species has the habits of a scav-
enger. One of these fishes had gorged itself with the waste of a fish boat, and one had
made the greater part of its last meal from the remnants of a dead cat. Three of these
specimens had eaten fishes taken alive, and 4 others had eaten crawfishes. May-fly
larvee and a few water snails were the only other objects worth mentioning. Seven
young specimens, from 2 to 3} inches long, had fed principally on entomostraca, the
remainder of their food being chiefly small mollusks and insect larvae.

As to the food of the common bullhead (A. nebulosus), Forbes and
Richardson state as follows:

The food of 13 specimens examined by us was unusually simple for that of a catfish,
consisting chiefly of small bivalve mollusks, larve of insects taken upon the bottom,
distillery slops, and accidental rubbish. One of the specimens had eaten 18 leeches,
leeches appearing in the food of 4 others, and a few had taken terrestrial insects and
univalve mollusks.

Jordan (loc. cit.) says Ictalurus punctatus is an omnivorous fish,
though less greedy than its larger-mouthed relatives, and that it feeds
on insects, crawfishes, worms, and small fishes, and readily takes the

hook.
Forbes and Richardson say:

Our knowledge of its food is based upon an examination of 43 specimens taken from
the Illinois and Mississippi rivers during the spring, summer, and autumn months of
1878, 1880, and 1887. About one-fourth of the food consisted of vegetable matter,
much of it miscellaneous and accidental. Three specimens, however, had eaten
nothing but algee, and fragments of pond weed (Potomogetor) made 20 per cent of the
food of another three. A single fish had fed on stillhouse slops; and a dead rat, pieces
of ham, and other animal débris attested the easy-going appetite of this thrifty species.

Pieces of fish were found in all of this group, commonly, however, of so large a size
as to make it certain that they were the débris of the fishing boats. Occasionally
fishes, evidently taken alive, composed the whole food. Molluske, about equally large
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water snails and large thin clams (probably in most cases Anodonta) were a decidedly
important element, being found in 15 of the 43 fishes. They amounted to 15 per cent
of the food of the group, and several specimens had taken little or nothing else. Not-
withstanding the number of bivalves eaten by this fish, no fragment of a shell was ever
found in their stomachs, but the bodies of the mollusks scem to have been separated,
while yet living, from the shells, as indicated by their fresh condition and by the fact
that the shell muscles were scarcely ever present. Fishermen say that they are often
first notified of the presence of catfishes in their seines by seeing fragments of clame
floating on the surface, disgorged by thestruggling captives. Still more interesting and
curious is the fact that the spiral-shelled mollusks found in the stomachs of these fishes
were almost invariably naked, the more or less mutilated bodies having only the oper-
cles attached. The shells are evidently cracked in the jaws of the fish and rejected
before the food is swallowed. As many as 120 bodies and opercles of water snails (Me-
lantho and Vivipara) were taken by us from the stomach of a single Illinois River cat-
fish. Insects were, however, a principal food of the specimens studied, making 44
per cent of all, and eaten by 28 fishes. Five, in fact, had eaten nothing else, and others
had taken 90 per cent or more of insects, mostly aquatic, although now and then a fish
had filled itself with terrestrial specimens. Most of the aquatic insects were larvae
of mayflies, dragon flies, and gnats, to be found only on the bottom. Our records indi-
cate that this fish spawned in May in 1898 (Craig). The spawning season in the Wabash
is said by Doctor Jordan to begin in June. * * *

The channel cat is taken very frequently in bait nets and baskets, the former being
called by the fishermen ‘‘fiddler nets.”’ These are baited usually with ‘‘dough balls,”
made by mixing flour and water, allowing the paste to sour, and then baking it; or,
in summer, with roasting ears of corn which become sour after soaking in water for a
day or so. The sour smell of either the dough or the corn is eaid to be especially
attractive to this fish. :

In some localities the mud cats swarm about the mouths of sewers
and other places, where they obtain refuse and offal. This garbage-
eating habit is, however, not confined to the mud cats, the channel
cats also occasionally indulging their tastes in that direction. Slops
from the galley and refuse from the toilet rooms of the Fish Hawk
in the St. Johns River, Florida, formed a great attraction for the two
principal catfishes of that region (Ameiurus catus? and Ictalurus
punctatus). It is doubtful whether the food, however foul, taints
the flesh in any way, and this allusion to some apparently disgusting
feeding habits can not consistently lead anyone who is fond of pork
or chicken to forego the catfish solely on this account. Besides it is
only occasionally and locally that these fish have access to such food.

Mr. Charles Hiester ¢ says that catfish appear to live on the larve
of insects and on flies that fall into the water. ‘‘They never jump
out of the water.”

Writing of Ameturus nebulosus, Dean (loc. cit.) says:

The habits of the catfish make it a most objectionable neighbor. * * * The
stomach contents show its destructiveness to fish eggs and to young fish, * -* * Tt
will eat incessantly, day and night, prowling along the bottom with barbels widely
spread. It will suddenly pause, sink headforemost in the mud for some unseen prey.

Nor is it fastidious in its diet, ‘‘from an angleworm to a piece of tin tomato can,’ it
bolts them all. From the contents of miscellanecous catfish stomachs, however, there

o Letter in Bull. U. 8. Fish Commission, vol. 11, 1882, p. 76-77.
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appears to exist a general preference for fish food. Professor Goode has already noted
the attractiveness of ealt mackerel or herring bait. He has, moreover, hinted inci-
dentally that the fish will not bite when an east wind is blowing. It is in order to
procure food in a lazy and strategic way that the catfish has been seen to sink in the
mud with but barbels and dusky forehead exposed, ready to rush out and swallow the

unwary prey.

In the Atchafalaya River region in Louisiana, Evermann says the
impression prevails among the fishermen that the blue cat and goujon
run out over the flooded districts on account of the more abundant
food supply to be found there, which consists chiefly of crawfish
inhabiting the shallow pools and ponds made accessible to the cat-
fish through the agency of the floods. He further states that the
goujon is more voracious than the blue cat, and large individuals
are apt to feed upon smaller blue cats when confined in the same car.
To prevent this, it is said that the fishermen sometimes sew up with
wires the mouths of the very large goujon.

According to Forbes and Richardson the goujon lives and feeds
on or near the bottom, and the fishermen at Havana, Ill., say that
they frequently find it in hollow logs; that fishes are so far as known
its principal food, and among those eaten by it they had observed a
common river sunfish (Lepomis), several minnows, and a bullhead.

Regarding the blue cat the same authors state that a specimen
examined by Kofoid had eaten fragments of bark (20 per cent), insect
fragments and larve (50 per cent), and miscellaneous organic débris,
and the senior author found fishes only in the stomach of a specimen
taken in 1887. . ‘

In their feeding habits all species of catfish seem to be more or less
nocturnal. They take a hook most readily from about twilight on
into the night. Most set-line fishing is carried on at night. Moon-
lit nights, however, are more favorable than dark ones. On the St.
Johns River it was noticed that the fish would begin to rise shortly
after sunset, in large numbers, and the sound of their ‘‘breaks’’
could be heard in all directions, although a lot of garbage thrown
overboard would not.fail to raise more or less of them during the day.
The catfish here were wary of a baited hook, and although freely
eating of pieces of bread or meat floating at the surface, would never
touch this if & hook and line were attached. Yet a hook baited with
meat or fish and sunk would usually be satisfactorily effective, espe-
cially if ‘‘bream’ (Lepomis) began to bite first. The presence of
other more readily biting fish seemed to attract the catfish and render
them bolder. Large catfish would take a small baited ‘‘bream”
hook much more quickly than they would a large hook. The mud cat
here bit no more greedily than the channel cat. It might be well to
state in this connection that the channel cats (Ictalurus punctatus
and Ictalurus furcatus) are sufficiently game fighters to give an angler
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pot too fastidious a very satisfactory battle. These two species
might justly be classed as game fishes.

In northern lakes and streams the bullhead or hornpout does not
always seem to be so wily as the southern catfishes were usually dur-
ing the daytime. Although the best time to angle for hornpout is
about dusk or after dark, they are not infrequently caught in the
daytime, much to the annoyance of the ‘‘still fisher”’ for black bass,
pickerel, and other fishes. When bullheads begin to bite, if ather
fish are desired, it is necessary to seek another place. They will take
live-fish or dead-fish bait or frogs with equal readiness. If, however,
bullheads are wanted, angleworms are the best bait.

SPAWN-EATING HABITS.

Dean has referred to the fish-egg-eating propensity of Ameiurus
nebulosus. This species is not alone in its ovivorous habit. A seine
heul on the Potomac River was estimated to contain about 10,000
catfish (Ameiurus catus and Ameturus nebulosus), a large number of
which were opened and their stomach contents examined. The fish
were found to have been feeding almost exclusively upon herring
(Pomolobus) eggs, to such an extent that their stomachs were dis-
tended with the food. Mr. L. G. Harron, at whose fishery this
observation was made, told the writer that although these large hauls
were not frequent, occasionally much larger ones were made. In
Albemarle Sound, during one shad season, the writer frequently found
catfish full of shad roe, but catfish were not abundant at this time.

Writing of the white catfish Smith says:
~ During the spring fishing season, many are caught in seines hauled for shad and
alewives, especially the night hauls on the flats. The species resort to the shad
spawning grounds to feed on the eggs, and must be enormously destructive in this
way. On April 24, 1899, at Capehart’s shad fishery at Avoca, not less than 5,000
white catfish, from 6 to 24 inches long, were caught at one evening haul, and these
were without exception absolutely gorged with shad spawn, so that their bellies were
distended like balloons. Schoals of alewives are followed to their spawning grounde
by droves of catfish, which feed on the eggs. The spawn of white perch, yellow perch,
and other species is also extensively consumed by this catfish.

Forbes and Richardson say:

The charge of spawn-eating has frequently been preferred against this fish (A. nebu-~
losus) as well as its near relatives, especially by the whitefish and shad culturists.
The evidence for such a view is, however, scanty.

Under the heading ““Salmon not injured by catfish,” in the Bulletin
of the United States Fish Commission, volume vii, 1887, page 56,

- Mr. Horace Dunn makes the statement:
Word has gone out that catfish have been taken in Suisun Bay [California] whose

stomachs were full of young fish and salmon spawn. Upon this statement the cry has
heen made that the catfish were destroying both spawn and young salmon. The facts
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of the case are that the catfish were caught in the vicinity of » salmon cannery, and
that the spawn was among the fish offal thrown into the bay, and the young fish were
“‘gplit-tails” and not valuable for food purposes.

The facts of the case as stated do not prove that catfish may not be
injurious to salmon. The chances are that if they would eat salmon
spawn as offal, and living ‘‘split-tails,” they would eat naturally
deposited spawn and young salmon of the ‘“‘split-tail” size if they
had access to them.

Smith says:®

The catfish have a reputation among the California fishermen of being large con-
sumers of fry and eggs of salmon, sturgeon, shad, and other fishes. This accords with
their known habits in other waters. Mr. Alexander’s examination, however, of the
contents of several hundred stomachs of catfish in California and Oregon yielded only
negative results as to the presence of young fish and ova. Writing of the bullhead in
Clear Lake, California, Jordan and Gilbert say that it is extremely abundant and is
destructive to the spawn of other species. The scarcity of the valuable Sacramento
perch in that lake, which they attribute to the carp, here as in the Sacramento
River, may be partly due to the more numerous catfish, which feed almost exclu-

sively on animal matter.
BREEDING HABITS.

Probably less is actually known of the breeding habits of most of
" thespecies of catfishes than of their other habits, yet observations have
been made upon two or more species with sufficient detail to warrant
the assumption that in the main the habits of most species are essen-
tially alike. Speaking of Ictalurus punctatus, Jordan says that it
spawns in the spring, but that its breeding habits have not been
studied. Mr. Jones (loc. cit.) says this species spawns when 1 year old,
and twice a year—in May and in September. In the preceding spring
he procured eight wild ones. After feeding them well up to this time
(October 31), they had spawned in May and September and filled his
pond. He says that they take care of their own young and trouble
no other fish. '
Ryder® thus describes the breeding process of a pair of Potomac
channel cats (Ameiurus catus) in the aquarium at Washington:

A number of adult individuals of Ameiurus albidus were brought from the Potomac
River o the Armory building at the instance of Lieut. W. C. Babcock, U. S. Navy,
and Colonel McDonald, and deposited in the large tank aquaria of that institution
about the close of the shad-fishing season of 1883. One pair of these have since bred
or spawned in confinement, and thus afforded the writer the opportunity of observing
and describing some of the more interesting phases of the development of this singu-
lar and interesting family of fishes. * * * Its habits of spawning and care of the
young are probably common to all the species of the genus, and are quite remarkable

- s will appear from the subjoined account.

On the morningof the 13th of July, a little after 10 o’clock, we noticed a massof whitish

eggs in one of our aquaria inhabited by three adult specimens of Ameturus albidus,

a Smith, H. M.: A review of the history and results of attempts to acclimatize fishes and other water
anlmals in the Pacific States. Bull. U.S. Fish Commission, vol. xv, 1895, p. 387.

d Ryder, John A.: Preliminary notice of the development and breeding habits of the Potomac catfish,
Ameiurus albldus (Le Sueur) Gill. Bull, U. 8. Fish Commission, vol. 111, 1883, p. 225.
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two of which were unmistakably the parents of the brood, for the reason that they
did not permit the third one to approach near the mass of eggs, which one of them
. was watching vigilantly. One of the individuale remained constantly over the
eggs, agitating the water over them with its anal, ventral, and pectoral fins. This
one subsequently proved to be the male, not the female, as was at first supposed.
The female, after the eggs were laid, seemed to take no further interest in them, the
whole duty of renewing and forcing the water through the mass of adherent ova devolv-
ing upon the male, who was most assiduous in this duty until the young had escaped
from the egg membranes. During all this time, or about a week, the male was never
seen to abandon his post, nor did it seem that he much cared even afterwards to leave
the scene where hé had so faithfully labored to bring forth from the eggs the brood
left in his charge by his apparently careless spouse. The male measured 15 inches
in length, the female one-fourth inch more.

The mass of ova deposited by the female in a corner and at one end of the slate
bottom of the aquarium measured about 8 inches in length and 4 inches in width,
and was nowhere much over one-half to three-fourths of an inch in thickness. The
ova were covered over with an adhesive, but not gelatinous, outer envelope, go that
they were adherent to the bottom of the aquarium and to each other where their
spherical surfaces came in contact, and consequently had intervening spaces for the
free passage of water, such as would be found in a submerged pile of shot or other
epherical bodies. 1t was evident that the male was forcing fresh water through this
mass by hovering over it and vibrating the anal, ventral, and pectoral fins rapidly.
There were probably 2,000 ova in the whole mass, as nearly as could be estimated.
All of those left in the care of the male came out, while one-half of the mass which
he had detached from the bottom of the aquarium on the third day, during some of
his vigorous efforts at changing the water, were transferred to another aquarium,
supplied with running water, and left to themselves. Those which were hatched
by the artificial means just described did not come out as well as those under natural
conditions. Nearly one-half failed to hatch, apparently because they were not
agitated so as to force fresh water among them and kept clean by the attention of
the male parent. * * * When first hatched, on the sixth to eighth day, the young
exhibited a tendency to bank up or school together like young salmon. They also,
like youngsalmon, tended to face or swim against the currentin the aquarium, a habit
common, in fact, to most young fishes recently hatched. * * * .

On the fifteenth day after oviposture it was found that they would feed. While
debating what we should provide for them, Mr. J. E. Brown threw some pieces of
fresh liver into the aquarium, which they devoured with avidity. It was now evi-
dent that they were provided with teeth, as they would pull and tug at the fragments
of liver with the most dogged perseverance and apparent ferocity. This experiment
showed that the right kind of food had been supplied, and, as they have up to this
time (August) been fed upon nothing else, without our losing a single one, nothing
more seems to be required with which to feed them.

It is worthy of note that when pieces of liver were thrown into the aquarium the
parent fishes would apparently often swallow them, with numbers of young ones
eating at and hanging to the fragments. I was soon agreeably surprised to find that
the parent fishes seemed to swallow only the meat, and that they invariably ejected
the young fish from the mouth quite uninjured, the parent fish seeming to be able to
discriminate instinctively, before deglutition occurred, between what were its proper
food and what were its own young. As soon as the young began to feed they com-
menced to disperse through the water and all parts of the aquarium, and to manifest
less desire to congregate in schools near the male, who also abated his habit of fanning
the young with his fins, as was his wont during the early phases of development.

45738°—10——3
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Regarding the breeding habits' of Ameiurus nebulosus, Dean
(loc. cit.) says:

In breeding habits the catfish still maintains its reputation for hardiness. Itspawns
rapidly, even when transferred to aquaria. The eggs are one-cighth inch in diameter
and are adhesive, reminding one somewhat of frog spawn. The mass is deposited
in shallows where the bottom is sufficiently hard to support its weight. The danger
to the egg occasioned by stagnancy or muddiness of the water is carefully provided
for; the male, standing guard, forces the water slowly through them. In some of
the southern species, for thorough aeration, the male turns to account the operation of
breathing, filling the back of the mouth often so full of eggs that the whole face and
throat are distended. In the neighborhood of New York the spawning season is in
the early part of April, and appears to last about a fortnight. Toward the latter part
of the month the females go into deeper water. At this season (Central Park) of a
dozen fish caught, ten proved to be males.

A similarity of breeding habits in Ameiurus nebulosus and Ameiurus
catus is shown by comparing with the preceding record of Ryder the
observations® presented in a paper by Dr. H. M. Smith before the
American Association for the Advancement of Science, and noticed®
in Science (Feb. 13,1903, p. 243). Smith observed:

A pair of fish from the Potomac River in the Fish Commission aquarium at Wash-
ington made a nest on July 8,¢ 1902, by removing in their mouths upward of a gallon
of gravel from one end of the lank, leaving the slate bottom bare. On July 5 about 2,000
€ggs, in four separate agglutinated clusters, were deposited between 10 and 11 a.m.on
the scrupulously clean bottom. Ninety-nine per cent hatched in five days in a mean
water temperature of 77° F. The young remained on the bottom in dense masses
until 6 days old, when they began to swim, at first rising vertically a few inches and
immediately falling back. By the end of the seventh day they were swimming
actively, and most of them collected in a school just beneath the surface, where they
remained for two days, afterwards scattering. They first ate finely ground liver
on the sixth, and fed ravenously after the eighth day. The fish were 4 millimeters
long when hatched, and grew rapidly, some being 18 millimeters long on the eleventh
day, and at the end of two months their average length was 50 millimeters. Both
parents were very zealous in caring for the eggs, keeping them agitated constantly by
a gentle fanning motion of the lower fins. . The most striking act in the care of the
eggs was the sucking of the egg masses into the mouth and the blowing of them out
with some force. The fanning and mouthing operations were continued with the
fry until they swam freely, when the care of the young may be said to have ceased.
During the first few days after hatching, the fry, banked in the corners of the tank,
were at irregular intervals actively stirred by the barbels of the parents, usually the
male. The predaceous feeding habits of the old fish gradually overcame the parental
instinct; the tendency to suck the fry into their mouths continued, and the inclina-
tion to spit them out diminished, o that the number of young dwindled daily, and
the 500 that had been left with their parents had completely disappeared in six
weeks, although other food was liberally supplied.

In Sebago Lake, Maine, in a shallow, sandy pool, on July 6, the
writer observed one catfish (Ameiurus nebulosus), sex undeter-

aSes also Eycleshymer, A. C., Observations on the breedlug habits of Amelurus nebulosus, American
Naturalist, November, 1801, p. 911.

b For the complete account see Smith, H. M., and Harron, L. G., Breeding habits of the yellow catfish.
Bull. U. 8. Fish Commission, vol. xx1, 1902, p. 1561-154,

¢Italics by the writer to show close similarity to Ryder’s observations.
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mined, with a brood of young thickly clustering under it, in the
manner previously described. From Smith’s observations, they
might have been 8 or 10 days old; from Ryder’s, about 15 days of
age. They were about 12 millimeters long. The development doubt-
less would be somewhat retarded in the cooler waters of this more
northern latitude. : :

Forbes and Richardson describe the spawning habits of the ‘‘brown
bullhead” (A. nebulosus) as follows:

The brown bullhead spawns in spring, the time having been May in 1898 at Havana
(Craig). Their nests were found by Professor Birge in shallow bays with sandy bottom
6 inches to 2 feet deep. The eggs are laid in masses similar to those of the frog and
are of a beautiful cream color.

Regarding the spawning habits of the “'yellow bullhead” (Ameiurus
natalis) Forbes and Richardson say:

The yellow bullhead spawned at Havana in May in 1898 (Craig). Females with
ripe spawn were seen in the market at Meredosia on May 24, 1900 (large).

According to Smith, the spawning of the white catfish in North
Carolina occurs in summer, and the spawning habits appear to be
quite similar to those of the bullhead.*

Regarding the spawning season of the blue catfish in Louisiana,

Evermann says:

So far as the investigations of a single season may be relied upon, these results
(referring to a table) indicate that the spawning season of the blue catfish in the
Atchafalaya River is a prolonged one, but that the majority of the fish spawn in
March and April.

Evermann states, regarding the goujon, that his investigation
indicates that it has a somewhat later spawning season than the blue
cat in the Atchafalaya River. Regarding the same species Forbes
and Richardson state that, according to Havana fishermen, the.
spawning time in Illinois is in May or later.

FOOD QUALITIES.

In flavor and other edible qualities the catfishes differ somewhat
among themselves. Asarule the channel cats, especially the spotted
cat (Ictalurus punctatus and I. furcatus), seem to have a reputation
for possessing more delectable qualities than the mud cats. This is
possibly due to difference in habits and habitat.

Regarding Ictalurus punctatus Jordan says:

As a food fish the channel cat is certainly better worthy of attention than any other
American catfish. There is much less waste in the body of the channel cat than in

o There appears to be some evidence that the catfish identifled by Ryder as the white catfish (Amei-
urus casus) was possibly the bullhead (Amelurus nebulosus). 1f such i3 the case, the similarity of habits
previously described could be readily accounted for. The doubt thus arising indicates the necessity of

observations upon the spawning habits of the white catfish.
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other catfishes, as the latter lose more than half their weight by removal of the head,
the entrails, and the skin. The flesh of the channel cat when fresh is very superior;
it is white, crisp, and juicy, of excellent flavor, and not tough. It is much more
delicate both in fiber and in flavor than that of the other catfishes. When well
cooked, I consider it superior to that of the. black bass, the wall-eye, the yellow
perch, or any other percoid fishes. Among other fresh-water fishes it is inferior only
to the whitefish, the trout, and other Salmonidee.

Speaking of the blue cat (Ictalurus furcatus), Jordan and Ever-
mann say:®

In spite of popular prejudice to the contrary, the flesh of this catfish is of excellent
quality, firm and flaky, of very delicious flavor, nutritious in a high degree, and
always commanding a fair price.

Regarding the yellow cat or goujon, which they term the mud cat,
the same authors state:? ’ )

Its flesh is of fing texture and of excellent flavor, and there is really no good reason
for the prejudice against it which obtains in many localities. The fact that it is a
large, rather repulsive-looking fish, not too cleanly in its habits, doubtless has some-
thing to do with this. ‘

And in the previously cited report Evermann writes regarding the
same fish:

It is by no means a handsome fish; but its great size, the excellence of its flesh,
and its superior keeping qualities render it a very important food fish.

Forbes and Richardson say that this species is commonly regarded
as one of the very best catfishes for food, the flesh being of a fine
texture and an excellent flavor.

Mr. Charles Hiester® has written regarding Ameiurus nebulosus (?):

It is one of the very best of pan fishes and has no noticeable bones. It retains its
excellence as fresh fish as long as any fish and longér than most of them. It is eaten
and relished by all classes of people, and they would eat more if they could get them.
At is not salted down, because the demand for fresh fish exceeds the supply. Its
quality for table food will ever prevent its use for any other purpose. »

The great popular demand testifies to the food virtues of the cat-
fishes. By some persons the bullhead is preferred to the spotted cat
and channel cat and by many it is considered their equal. It forms
the fish part of thé combination, ‘“catfish and waffles,” for which
Philadelphia is famous.

Regarding the ‘““yellow bullhead” (4. natahs) Forbes and Rich-
ardson say:

In the words of Doctor Jordan, these fishes are ‘‘small, but good eating,’’ as we have
ourselves proven.

6 Jordan, David Btarr, and Evermann, Barton Warren: American food and game fishes, p. 19. (Dou-
bleday, Page & Co., New York, 1902.)

bLoc. oft., p. 82.

¢ Lotter in Bull. U. 8. Fish Commission vol. 11, 1882, p. 76-70.
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MARKET FISHERIES.
_ BTATISTICS.

Early statistics are so scattered and irregular in form, and even
those covering any one of the recent years pertain to such a limited
section of the country in that year, that it is difficult to make satis-
factory comparisons to show the extent and growth of the market
fisheries for catfish. Furthermore, no statistics are available for
any section of the country covering a later date than 1905. There-
fore figures for different sections for different terms of yeats must be
used to demonstrate the extent, growth, and commercial importance
of the fisheries, and these consequently convey only an approximate
indication of the present conditions. _

For many years the fishery for catfishes has been of considerable
importance in certain previously mentioned sections of the country.
The last census reports show that more catfish are caught and the
value of the fishery greater than ever before. But both of these
conditions are due to more extensive fishing, which in turn isaccounted
for by a greater demand and a wider market. A scrutiny of the figures
for the sections of the country in which were located the principal
fisheries of former years (the Great Liakes, the Gulf States, and the
Middle Atlantic States) reveals that there is an actual falling off in
their catch, the more recently established fisheries, in places that

-were formerly not extensively fished, accounting for the general
increase. An exception is apparent in the South Atlantic States, but
this probably “proves the rule,” as the fishery has increased in
extent in those states. There has been a great increase in prices
per pound received by both fishermen and dealers in recent years.

Great Lakes.—Statistics of the fisheries of the Great Lakes in 1885
show 90,600 pounds of catfish and bullheads handied at South
Chicago, for which the fishermen received $764, an average price
by the pound of less than 1 cent (0.84). The dealers are said to
have received $1,118, or an average price by the pound of about 1}
cents (1.24).

In 1890 the catch of the Great Lakes amounted to 2,596,458 pounds,
for which the fishermen received $64,402, representing a price by
the pound of nearly 24 cents (2.48). In 1903 the catch for the same
waters is reported as 687,723 pounds, yielding to the fishermen
$25,847, or a pound value of 3} cents. There is thus shown a gain of
about 1} cents for each pound of fish, but a total loss of $38,555.

" Gulf States.—In the Gulf States, exclusive of Florida and Alabama,
the statistics show that in 1897 the fishery yielded 2,318,245 pounds,
valued at 845,932, to the fishermen, averaging nearly 2 cents (1.9)
by the pound. In the same states in 1902 the catch amounted to
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2,188,765 pounds, with a value of $67,480, or an average price by the
pound of a little over 3 cents (3.08). There is thus shown a falling
off of 129,480 pounds in the catch, but the total value shows an
increased gain to the fishermen of $21,548.

The statistics of the Gulf States, including Florida and Alabama,
for 1897, give a total catch of 2,448,564 pounds, valued at $58,147,
and for 1902 for the same states, 2,415,315 pounds, valued at $72,991.
These figures show a decrease of 33,249 pounds, but an increase in
value of $14,844 and an increase of nearly § cent (0.65) by the pound.

South Atlantic States.—For this region, exclusive of Florida, the
catch of 1887 is reported as 106,059 pounds, representing a value to
the fishermen of $2,844, or an average price by the pound of a little
over 23 cents (2.68). In 1902 the catch in the same states is found
to be 693,650 pounds, valued at $18,824, or an average of a little less
than 24 cents (2.71) by the pound. These figures indicate an increase
of 587,591 pounds and in value $15,980, without any great increase in
the price by the pound. In the South Atlantic States, including
Florida, there appears to have been from 1887 a steady growth of the
fishery, a steadily increasing catch, and a.corresponding increase
in total value, but some fluctuation of the price by the pound.

StaTisTICS OF THE CATFISH FISHERY IN THE SOUTH ATLANTIC STATES, INCLUDING
FLORIDA, FOR CERTAIN YEARS.

Average
Year. Pounds. | Value. | price per
pound.
Cents.
116, 126 $2,957 2.54
409,794 14,581 3.56
471,208 15,209 3.22
502,311 11,635 2.31
1,310,302 30,976 2.27

Middle Atlantic States.—The statistics for the Middle Atlantic
States, exclusive.of Virginia, show that in 1887 the fishery yielded
1,746,136 pounds, worth to the fishermen $65,208, or an average price
of nearly 3% cents (3.73) by the pound, and in 1904 a catch of 866,561
pounds, valued at $40,756, or nearly 41 cents (4.70) a pound. There
is here shown a falling off of 877,575 pounds and & decrease of total
value to the fishermen of $24,452, but an increase of nearly a cent
(0.97) by the pound.

The available data for the Middle Atlantic States, including Vir-
ginia, go back only to 1890 and represent only four years. These four
years show some fluctuations in amount and value of catch, as well as
in price by the pound, but upon the whole a decrease in amount and
total value, and an increase in price by the pound, as shown by the
table on the following page.
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SraTisrics OF THE CATFISH FISHERY IN THE MIDDLE ATLANTIC STATES FOR -
CERTAIN YEARS.

Average
price per
pound.

Year. Pounds. Value.

Interior waters.—The catfish fisheries in the lesser interior waters
seem not to have been thoroughly canvassed prior to 1895. The
data gathered in 1895 and 1896 covers 19 states for the year 1894.
The states are Alabama, Arkansas, Illinois, Indiana, Iowa, Kansas,
Kentucky, Louisiana, Mlnnesota Mississippi, Missouri, Nebraska.,
New York, Ohio, South Dakota, Tennessee, Vermont, West Virginia,
and Wisconsin. The total quantity marketed was 14,726,812 pounds,
valued at $532,972 to the fishermen, or an average of nearly 3% cents
(3.63) a pound.

The next comprehensive canvass was for the year 1899, when New
York and Vermont were omitted. The total quantity that year is
given as 7,648,179 pounds, with a value of $339,800, about 4§ cents
(4.42) by the pound.

For the purpose of COmparlson New York and Vermont are here
omitted from the 1894 data and the figures for the remaining 17
states give 14,576,545 pounds as the whole quantity marketed and
$526,194 as the total value, which indicates an average prlce by the
pound of 3} cents. There is thus shown in five years in those 17
states a fallmg off in amount of 6,928,366 pounds marketed, and .
$186,394 in value, but a gain of less than a cent (0.7) in the pound
price. For only 11 of these states are sufficient recent data available
to furnish a basis of comparison with the conditions in 1908. They
are Alabama, Arkansas, Illinois, Indiana, Jowa, Kentucky, Louisi-
ana, Minnesota, Mississippi, Missouri, and Wisconsin. The catches
of these states in 1899 aggregate 6,316,403 pounds, valued at $280,-
455, or nearly 4% cents (4.45) a pound. The yield of the same states
in 1908, according to the preliminary reports of the census office,
was 10,775,400 pounds, representing a value of $459,830, or about
4} cents (4.26) a pound. These figures show that in nine years there
was an increase of 4,458,997 pounds of marketed catfish, with a gain
of $179,375 to the fishermen, but a decrease in the price by the
pound of nearly } of a cent (0.19).

Summary. —The latest figures of the Bureau of Flshenes, of dates
varying from 1902 to 1905 for the different sections of the country,
give a total catch of catfish, including bullheads, as 12,718,003
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pounds, with a value of $531,529 and a price by the pound of nearly
4} cents (4.18). The census returns for 1908 give for the United
States, exclusive of Alaska (where there are no catfish), 18,386,900
pounds, valued at $792,830, which indicates an average price by the
pound of nearly 4% cents (4.31). These figures indicate an increased
catch since the last previous figures for the respective sections of
5,667,897 pounds, with an increased value of $26,130 and an increase
of price by the pound of only about % of a cent (0.13). The calcula-
tions, however, are for obvious reasons not entirely satisfactory.

FISHERY METHODS.

The principal methods of the catfish fishery vary somewhat in the
different localities owing to the difference in the conditions. It is
doubtless a fact that the catches of some of the apparatus credited
with catfish in many of the states are incidental, as suggested by the
great disparity in the quantity. But from ‘the statistics it is not
possible in every instance to decide which, if any, are used exclu-
sively or principally for catfish. It is reasonable, however, to assume
that the apparatus that takes the largest amount is the principal
one employed.

Great Lakes,—The fishery in the Great Lakes varies more or less
in its methods in the different lakes. According to the report of the
Commissioner of Fisheries for 1903, the small fishery in Lake Supe-
rior was by fyke nets only. In Lake Michigan pound nets, fyke nets,
and seines were used. In Lake Huron pound nets, trap nets, gill
nets, fyke nets, seines, and lines were employed. The largest catch
was by pound nets, and was nearly twice that of the next in order,
the trap nets. The smallest catch was by seines. In Lake Erie
pound nets, trap nets, gill nets, fyke nets, seines, and lines were
employed. The largest catch was by pound nets, the lowest by lines.

The line fishery in early years seems to have been, at least locally,
more important. The Bureau of Fisheries report upon the Great
Lakes in 1885 makes the following statement under the heading of
“Catfish hooking around the islands:”

A large number of men and boys on the islands take catfish with set lines in 15 to 30
faet of water, between June and September, or, in some localities, from May 15 till
late in October. Some of them are professional fishermen, while others are farmers
living along the coast. There are two varieties of catfish caught, known to the fish-
ermen 2s blue or black catfish and yellow catfish. The blue species varies in weight
from one-half pound to 40 pounds, but generally weighs between 5 and 15 pounds.
The yellow fish weigh from 4 to 6 pounds, or, in occasional instances, 8 or 10 pounds.
The fishermen consider the yellow variety more palatable than the blue, though they
have the same price in the market. The catfish caught in the pound nets in the
spring and fall are shipped in the ‘‘rough” or undressed state to the dealers, who
have them dressed before supplying them to the retail trade; but those taken in
summer with hook and line are dressed by the fishermen, though about half of their
weight is lost in the process. This species is always in demand and brings a good price.
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In Lake Ontario the same apparatus was used as in the other lakes,
excepting that no catfish were recorded for gill nets and lines.

Middle Atlantic States.—The most recent available data here, for
1904, show that in New Jersey by far the largest quantity of catfish
were taken in seines, although some were taken in pound nets.

In Pennsylvania, while seines and fish baskets were 'also used, fyke
nets yielded the largest catch.

In Delaware, while fairly large catches are recorded for gill nets,
pound nets, and seines, the fyke nets far exceed them in amount. The
same is the case in Maryland. Here, however, there is recorded a
small line catch.

The apparatus listed for V;rgmla, comprises pound nets, seines,
lines, gill nets, fyke nets, weirs, and slat traps, of which fyke nets,
closely followed by pound nets, were most effective,

South Atlantic States.—In 1902 it was found that gill nets, pound
nets, fyke nets, catch wheels, slides, and lines were used in North
Oarolina, pound nets yielding the largest and lines the smallest catch.

The only apparatus used in South Carolina that appears to have
taken any catfish is the seine.

In Georgia catfish were taken by pound nets and lines only, the
lines yielding about twice the amount of the other. It is probable
that here the line fishery is the special one for catfish, and the pound-
net catch more or less incidental.

In east Florida but three methods seem to have been used in the
fishery—seines, pound nets, and lines. Here, however, the seine
records the greatest catch, followed by the line, the pound net yield~
ing the smallest quantity.

Gulf States.—In this reglon, according to data for 1902, trap nets
took the largest catch in western Florida, only one other method, -
the line, being employed.

In Alabama trammel nets, seines, and lines are credited with
catches of catfish. The first far exceeded the other two together,
while in Mississippi the same apparatus was used, but the linefishery
more than qua.drupled the other two together.

In Mississippi seines, fyke nets, and hnes are listed as apparatus
that took catfish, of which the line fishery more than fourteen times
exceeds the other two combined.

The report on the Mississippi River and its tributaries for 1899 credits
catfish to fyke nets, lines, and spears in Indiana, of which fyke nets
were the most effective. In Illinois seines, trammel nets, fyke nets,
pound nets, set lines, drift lines, hand lines, and traps were listed,
of which set lines are credited with the largest catch, closely followed
by seines and fyke nets. Kentucky is recorded as using seines, fyke
nets, trammel nets, cast nets, dip nets, set lines, hand lines, and drift
lines, set lines yielding the largest catch and fyke nets a close second.
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Tennessee is listed with seines, fyke nets, trammel nets, lines, and
trap nets, of which lines are credited with the largest catch and fyke
nets follow closely.

Only three methods—set lines, fyke nets, and wooden traps—are
mentioned for Alabama, of which the catch of the latter greatly
preponderated.

In Mississippi seines, trammel nets, fyke nets, pound nets, drift
lines, and set lines were all credited with catfish, but set lines took
more than six times as many as all the others together.

For Louisiana lines, seines, fyke nets, wooden traps, and trammel
nets are mentioned. Lines took the largest quantity and fyke nets
next.

Evermann ¢ gives an interesting account of the methods employed
in the.catfish industry of the Atchafalaya River in Louisiana.

The Atchafalaya River is in some respects a peculiar stream. It has its sources in
Avoyelles and Point Coupee parishes, near where the Red River joins the Mississippi,
and is at all seasons more or less connected with both of those rivers by a number of
anastomosing channels and bayous. The Atchafalaya River is, in fact as well as his-
torically, one of the mouths of the Mississippi River, and during the floods which come
periodically to that region a vast amount of the surplus water of the Mississippi and
Red rivers is carried to the Gulf by the Atchafalaya. * * * There are four species
of commercial catfishes handled by the firms at Morgan City and Melville, viz: The
blue cat or poisson bleu (letalurus furcatus), the yellow cat or goujon (Leptops oli-
varis), the eel cat (Ictalurus anguilla), and the spotted cat (letalurus punctatus).
* * * All river fishing during the fall and winter is done on the bottom, while all
lake fishing is at the surface. During the spring, when the country is flooded, the fish
betake themselves to the woods, and the fishing is then carried on chiefly along the
edges of the float roads. The old tackle, which had been previously used in rivers
and lakes, is now cut up into short lengthsand tied as single lines, called brush lines,
to the limbs of treesin such a way as to allow the single hooks to hang about 6 inches
under the water. Each fisherman ties his lines to the trees along the edges of the
float roads, if he can find such territory not already preempted by some one else.

Interior waters.—The Arkansas-list of apparatus comprises seines,
trammel nets, pound nets, fyke nets, set lines, miscellaneous lines,
and dragnets. Set lines are credited with the greatest amount, fyke
nets are second, and seines third. Set lines, seines, fyke nets, pound
nets, and trammel nets were employed in Iowa, the fyke nets far
exceeding the others in the amount of the catch.

Wisconsin is listed with set lines, seines, fyke nets, shut-off nets,
and trammel nets. Set lines were here shown to have yielded the
largest catch. Trammel nets were credited with an exceedingly
small amount,

- Seines, trammel nets, fyke nets, pound nets, hand lines, drift lines,
trap nets, and baskets comprised the apparatus used in Missouri.
Fyke nets were credited with the largest catch, followed by seines.

[ Evermnnn., B.W.: Repc;rt on investigations by the U. 8. Fish Commission in Mississippi, Loufsiana,
and Texas, in 1887. Report U. 8. Fish Commission, 1898, p. 200,
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In Minnesota hand lines, set lines, seines, fyke nets, pound nets,
and trammel nets were used. Set lines, closely followed by hand
lines, far exceeded the others in amount of catch.

In South Dakota the catch of set lines, with fyke nets as a close
second, greatly exceeded the others in amount.

In Nebraska set lines exceed the others in catch. The fyke net is
not far behind. The yield of the other two, i.-e., seines and trammel
nets, are far below them.

In Kansas seines, fyke nets, set lines, and trammel nets were used.
Set lines were the most effective, fyke nets next; the others far behind.

CULTIVATION OF CATFISHES.

In the work of the Burcau of Fisheries the best results in catfish
culture have been obtained with the bullhead, or horned pout
(Ameiturus nebulosus), called also yellow cat in some localities. This
species lends itself readily to pond culture, and is being successfully
produced at stations in the Southern States devoted to the basses
and other pond fishes. A manuseript report by Mr. J. J. Stranahan,

-superintendent of the United States Fisheries station at Cold Springs,
Ga., containing observations regarding the breeding habits of the
bullhead and the methods of cultivating this fish at that station, is
printed in full herewith.

NOTES ON CATFISH AND CATFISH CULTURE AT COLD BPRINGS, GA.

By J. J. STRANARAN.

Realizing that there is a growing interest in the catfish among the planters of the
South and that the combination of bream and catfish is the best for ponds of small area,
especially for those who want the fish for food rather than for show or sport, the writer
determined early in the season to make a study of the breeding habits of the marbled
catfish, 4. nebulosus, the species hatched at this station, with a view of producing
them in greater numbers than has been possible in the past.

So far as our experience goes, and it has extended over twenty-five years in both
the North and South, there is but one species of catfish that is really desirable for pond
culture, especially if the area of water ia restricted, and that is A. nebulosus, or what is
usually known as the bullhead or horned pout and marble catfish in the North (although
all of the small catfishes are called bullheads in the North) and speckled catfish in the
South. All attempts, so far as we know, to domesticate and successfully rear the chan-
nel cat (Ietalurus punctatus) in small areas of water have utterly failed.

The people of the whole country, and especially of the central South, regard the
catfishes favorably, and the interest in them is surely growing. This being true, it
follows that an effort should be made to produce them in greater numbers than has
been done in the past.

After observing results for several years it seems cloar to us that the catfish under
consideration (A. nebulosus) does better in wild ponde, even of small area, than in
those that have been established with much care and pains.

It has been noted at this station, especially in pond M, where conditions are favor-
able, that the catfigh like some such coveras asunken logorstump. Accordingly it was
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determined to place sunken boards in the ponds where these fish are kept, in such num-
bers that each individual fish should have a home of his own as well as a nesting place.
The water in the ponds was drawn to near the bottom and inch boards 12 inches wide
and 5 or 6 feet long were used, one end being driven into the embankment a few inches,
the other end being fastened to the bottom by driving a 1 by 3 inch stake down at the
end and nailing through this into the board. In most cases this left an opening under
the center of the board, but where it did not the catfish very soon dug out the earth
and made the place to suit themselves. In fact, the writer would recommend that
this feature be left to the fish, for it was observed that they dug out the earth and occu-
pied these boards, which were flat on the bottom, before they did the ones along the
- embankments where an opening was all ready for them. We shall also in future
use a board about 8 feet long, as that proves ample for the needs of the fish, requires
less lumber, and is less in the way during geining operations, The board should also be
well tramped down into the mud so that the stakes will not hang the seine, the stake
and board being a little below the general level of the bottom of the pond. If putin
thus, it might be well to make the beginning of 2 depression under the board with a
shovel or mattock, as otherwise the board might be overlooked by the fish, This,
however, is not likely., ' .

I would here make a special note, special because I believe that it is important in
the production of bullheadsin numbers. Although the fish ordinarily use the boardsin
spawning, it was noted that early in the season while the water was yet cool they did
not use these, but resorted to the shallows of the ponds where the water is about a foot
deep and there established their beds, making a depression in the mud and weeds
shaped like a track made by a moccasin-covered foot, the depression being about 18
inches long and 6 wide at the broader end. The parent fish, with their heads ta the
broader end of the depression, here deposit the eggs. We had no boards in water leas
than 2 feet in depth, but by accident one board was left on the embankment with one
end in the pond in about 6 inches of water, This was early occupied by a pair of
catfish and a large brood produced.

All this demonstrates that to be most effective a portion of the boards should be in
the shallow water for the use of early spawners. It also strongly suggests that the
flow of water into the pond should be so regulated as to produce the highest tempera-
tures attainable in the early part of the season. In the morning the supply should
be reduced or cut off entirely, while at night, when the water may be warmer than the
air, it should be turned on in full supply.

In this connection I would recommend that where practicable water for the supply
of catfish ponds would best be taken from some other pond, so that a higher tempera-
ture may be meintained, especially early in the season and during periods of low
atmospheric temperature. We have about 32 or 33 catfish in each of our ponds K and
M, the former being of about twice the area of the latter. X is supplied direct from the
springs, M from a 2-inch iron pipe from pond L, one of our largest and warmest ponds.
The catfish hatch has been more than double in M what it has been in X and, for all
we know, one pond is as favorable for the fish as the other, both having muddy bot-
toms and an abundance of vegetable growth. We believe that the temperature of
the two ponds is responsible for the difference. As soon as the weather grew hot all
of the beds were placed under boards in 2 or 3 feet of water and not one in the shallows.

This matter of temperature may account for the unfavorable results some seasons
when practically no catfish are hatched in even the wild ponds, and other conditions
than temperature may also have a controlling influence. It is probable that muddy
water would be unfavorable and even low atmospheric pressure also, fishes being more
susceptible to changes of pressure than air-breathing animals.

From the start we have watched the developments in our catfish ponds K and M.
The firet point of special note is that the fish were seen spawning about a month egrlier
than usual, although it must be admitted that a much closer watch was kept (daily,
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almost hourly) than ever before. It has been suggested that possibly the content-
ment brought by the homes afforded by the boards may have had some influence in
favoring reproduction. At ell events our hatch has been more successful than for the
past six or seven years, and we know of no other cause to ascribe it to. :

Our first surprise was at the short period of incubation of the eggs. Based on tem-
perature and the period of other fishes, the time should have been about 24 to 30
hours, but these catfish eggs hatched in less than 2Q hours. How much less we do
not know, but every effort to find out positively will be made during the remainder
of this season and next. In the two cases observed so far this season we were
thwarted in getting the exact time by the fish coming off unexpectedly early in the
marning or in the night. The temperature of the water at the beds in both cases
under obeervation was 773° to 784° F., varying with the time of day.

The firat case closely watched was on May 8, when at 9.30 a. m. a female catfish was
seen in a depression, such as previously described, in about 12 inches of water and 3
feet from shore, in fine position for close observation. She was over a quantity of light-
orange-colored eggs, forming a gelatinous mass about 4 inches wide and 6 long and
apparently three-fourths of an inch thick or deep. They had every appearance of
being freshly deposited, the water still being somewhat muddy owing to the digging
of the depression. The male was lying some 3 feet away with apparent unconcern.
At 7.30 the next morning both fish and eggs were gone from this spot, but lying some
10 feet away was a female with a brood of very small young, the male being near by
and the fry inactive, as they invariably are when just hatched. These adult fish had
every appearance of the ones observed the day before.

The second and last cage observed was a better one than the former for reasons that
will be obvious to the reader. On May 13 at 9.30 a. m. the writer discovered a pair of
catfish in a depression, as before described, in about 1 foot of water and 6 feet from
shore. The fish were lying side by side, about an inch apart and apparently inactive.
There were no tremors or other evidence of an orgasm, so apparent in the case of black
bass and other fishes in the act of depositing spawn and impregnating it, and there
were no eggs visible on the bed, aithough the mud on the bottom between the fish

_and at each side of them could be plainly seen. After a little less than an hour, during
which, unavoidably, watch was kept for only about fifteen minutes, the male was
found off the nest a short distance away and the female in the center of the bed over
a bunch of eggs such as is described in the former case. It is regrettable that con-
tinual watch was not kept, and a further shortcoming in observation is also to be
deplored. At 7.30 the next morning the fish and the eggs were gone and, as in
the former case, the female with a brood and the male standing guard were some
10 or 12 feet from the vacated bed. In the former case the writer assumed that the
eggs had been deposited a few hours before discovered and that at least 24 hours
would be required for hatching. This led in the second case to a reckoning on
his.part thet the eggs would not be hatched when he.went on duty at 7.30 a. m., an
error which will have to be corracted by further observation. This is the more a pity,
‘a8 the opportunity was good for determining the exact period of incubation with this
fish in a given temperature of water.

It should be stated that this last lot of eggs was watched from time to time during the
day and that but little change was noted. Late in the afterncon, almost sundown, it
was thought that the egg mass was somewhat darker, especially around the edges.

During these observations we have arrived at the conclusion that the female of this
species broods the egge during incubation and cares for the young after they are hatched,
the male remaining near by in either case and acting apparently as a guard. This
opinion as to the division of parental duties is based on the fact that it is the larger fish
that broods the eggs and cares for the young, the smaller one standing guard and that,
without & single exception in our obgervations of several broods, the smaller, or guard
fish, has an ugly wound on the top of his head well back of the eyes, where the teeth of
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his antagonist would come when the jaws of the two are locked, head on, in their fights
for the possession of the females. This is the opinion of the commercial fishermen at
Chautauqua Lake, New York, where many male fish are found locked together, dead
ordying, during the breedingseason. Wehave observed no deaths from this cause, and
the fact that all fish that we call guards are wounded as described would seem to indi-
cate that they lock and then break away and lock again, thus giving each combatant a
chance to have a sore head. .

As with the black bass, and doubtless many other fishes, there is a8 much difference
in these female catfish on the point of being good or poor mothers as there is in the case
of hens or human beings. One mother will be seen working continually stirring up the
mud to procure food for the fry, rounding them up when a portion of the brood wanders
away and keeping the school together until they have grown to an inch and a half in
length and are as large around as a lead pencil, while another fish, probably of the same
age and size, will leave her young to stir up the mud for themselves, allow them to
break up into small schools, and finally will abandon them entirely. They then
wander about in small bands or are incorporated with some other brood.

Another very interesting feature in the breeding habits of this fish is that schools of
about the same age, or, say, within a week of each other, coalesce, all in the pond form-
ing into one school. In ponds K and M there were several early broods in each pond.
These remained with their respective parents until they had attained some size and
become active in their search for food, when they consolidated into one large school in
each pond and so remained until collected for shipment. The ponds were so clear and
the black mass of moving fry so casily seen that there was no doubt about the correct-
ness of this observation. The later hatches remained with their parent fish, not join-
ing with the older broods, but subsequently they sought other broods of about their
own age, thus again forming another large school.

Some experiments have been made in feeding these small catfish, with a view to
holding them in fry ponds, all former attempts in this direction having failed. Well-
cooked corn mush thinned down to a gruel was distributed in a narrow line along the
margin on one whole side of a pond, and at the termination of the trail a considerable
field, say, 8 or 10 feet aquare, was moderately covered with the feed. The fragmentary
schools—those broken up through poor maternity or other causes—would strike these
trails, follow them as a hound would follow a rabbit track, and then clean up all of the
feed on-the ficld referred to. They also greedily devour finely ground mullet. It
is believed by the writer that excellent results may be attained through a judicious
system of feeding both the old and young of this species. As the adults are not pug-
nacious, except the males during breeding season, we believe that 100 adults could
easily and successfully be carried in each of our ponds by giving each a board home
and supplying them a suitable quantity, with eome variety, of proper food—say cut
mullet, with liver for a change. These fish are not subject to epidemics, are easily
raised in ponds, inding much of their own food, and are easily captured when wanted.

Mr. W. E. Meehan, Commissioner of Fisheries for Pennsylvania, -
has found (see Transactions of the American Fishery Society, 1908)
that for the “white’” and “yellow’’ catfish an ordinary pond 100 feet
square or larger will breed the fish. It should have ‘““heavy’’ hard
clay banks so that the fish when ready to spawn may dig & hole in the
bank. that will not cave in. The water should also be “cloudy.”
When the little fish have arrived at the “‘advanced-{ry’’ stage, they
leave the nest or hole and begin “rolling,”” as it is called. The large
fish circle round and round and move the fry over the pond in the form
of & ball-like mass. When these balls begin to break up, the fry are
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gathered by means of & net and put into a vacant pond, where they
are fed and held for shipment as fingerlings. According to Mr.
Meehan the adults do not require a great flow of water; but in order
to keep them healthy they must be liberally fed, not only through
summer, fall, and sprlng, but during the winter. The manner of
feeding in the winter is to cut a hole through the ice and sink to within
a foot of the bottom a wire basket filled with cut liver. The catfish
feed therefrom very readily and emerge in the sprmg fine and plump
and in good condition for spawning.

It is evident from the foregoing notes, and from general experlence, :
that the common bullhead or hornpout is easily bred and reared in
small ponds and is the catfish best suited to meet the demands of
private pond owners, farmers, and the public generally. A few fish
will soon stock a pond, and with a reasonable amount of care and
favorable conditions will furnish a supply of excellent food fish for
home and even for market purposes.

At the government stations the cultivation of the bullhead, while
easily successful, has not been undertaken on a very large scale for
lack of sufficient pond space, other branches of the work demanding
greater attention. The bullheads hatched have, however, been
reared to fingerling size and larger before planting, and the number_
so produced—13,725 in 1909—may therefore be regarded as consid-
erable. Recommendations now before Congress, if adopted, will
provide a new station for the primary purpose of catfish culture.

SPOTTED OATFISH.

With the spotted catfish (Jctalurus punctatus), the attempts at
pond culture by the United States fishery stations and the state
commissions are so far negative. Observations as to the spawning
habits of this species have proved difficult to make and are as yet
inadequate to afford proper knowledge upon which to proceed.
Experiment has shown that the spotted catfish will not thrive in the
still, muddy waters that seem to be suited to the bullhead, and such
facts as have been gathered regarding its natural history indicate
that it requires clearer, moving water. Both the spotted cat and the
blue channel cat (Ictalurus furcatus) are found in the San Marcos and
Blanco rivers, Texas, usually in swift water over gravel or sand
shoals, and Mr. John L. Leary, superintendent of the United States
Fisheries station at San Marcos, thinks that they probably spawn in
those rapid places, though he has never actually observed them on
their spawning beds. It would seem that “quick water” is not
always necessary, howover, for the spotted cat abounds, or did
abound a few years ago, in the St. Johns River, Florida, where there
are no riffles or rapids whatever. Here the locelities where the water
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is clear, comparatively cool, and flowing with a steady, moderate
current, over sandy or rocky bottom, perhaps afford spawning grounds
for the spotted cat. The Bureau is continuing its efforts to learn the
facts as to the conditions required by this fish and expects in time
to propagate it successfully.

FISH-CULTURAL DISTRIBUTIONS AND RESULTS OF PLANTS.

The greater part of the Government’s supply of young catfishes
for distribution is derived from overflowed bottoms in the Mississippi
basin. Young fish of all kinds are left in the sloughs when the waters
have receded, and among these are found spotted cat, black cat,
marbled cat, and bullhead, which, with black bass, crappie, perch,
and other species, are seined out annually in large quantities by the
Bureau of Fisheries and, except those restored to the river, are used
to augment the stock of the hatcheries for distribution to applicants.
The number of catfishes so collected runs into hundreds of thousands
each year, and in 1909, with the young bullheads hatched at the
stations, brought the ‘total distributions of catfish to 562,580.

The increasing popularity of the catfishes appears to some extent
in the growing number of requests for them received by the Bureau
of Fisheries. These requests come from practically every state and
territory, but, as already stated, the catfishes are best known and
appreciated in the South and Middle West. The following letter,
published in the Bulletin of the United States Fish Commission, vol-
ume 1v, 1884, page 321, may be quoted as showing an early successful
attempt to cultivate the ‘“‘speckled catfish’’ in Georgia:

It is ﬁaturally a pond fish, and found only in one locality in the South, at least
such is my information and observation. That locality is in Flint River, running
south and emptying into the Chattahoochee some distance below Columbus, Ga.
Many years ago this fish was plentiful, being found only in still water, lagoons, or
ponds. The Flint River runs through the Pine Mountain. Not far south or north
of the mountain these fish cease to occupy the watersand inhabit only the tributaries
to the rivers, including a space of about 50 or 75 miles. Some time since I determined
to try to domesticate them, and the effort has resulted in success. * * * They
love a pond of clean water and a mud bottom. All the floods that come can not
wash them from their home, unless the whole of the pond is carried away. They
will not go into running water if they can avoid it. Disturb them and, like a carp,
they will sink in the mud and hide. They can be caught conveniently in a gill net,
but with great difficulty in a seine. My pond covers 5 acres of land, the largest
and best pond in western Georgia. It isa perfect mass of fish, and has been con-
structed only eleven months. The water is from an inch to 5 feet deep and abounds
in vegetation.

In a number of letters in answer to inquiries, recipients of catfish
distributed by the Bureau of Fisheries report their experience with
and the results of the plants. Those that refer to the ‘“speckled
catfish’’ mean perhaps, in some cases at least, the bullhead (Ameiurus
nebulosus), which, as Mr. Stranahan has pointed out, is called
“speckled catfish” in the South. But the size attained in some
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instances by the speckled catfish, according to the report, casts a
shadow of doubt over those particular cases. Others undoubtedly
refer to the spotted catfish. The most satisfactory results appear to
have been reached with the ‘“speckled cat.”

It may be of interest to quote from some of these letters.

A letter received February 4, 1907, from Lumpkin, Ga., says re-
garding fish sent out in 1903 (%):

The fish received was the spotted catfish. They were put in a pond of about 2}
acres and from 1 to 8 feet deep. The fish that survived grew and did well. They
did not thrive [multiply?] well on account of turtles. The water was from a clear
branch but ran through hilly lands and was constantly muddy on account of rains.
1 did not give the pond the necessary attention, yet there was a nice lot of fish caught
from it. There were in the pond also what is known here as 2 mud cat, not a very
desirable fish. 1 thought that perhaps they preyed on the others when small. Upon
the whole I think they were adapted to the water and would have done better if I had
drawn the pond and cleared it of turtles, mud cats, etc. But the pond was a railrcad
fill, and I could not draw it off. Yet for the chance they had I believe the fish did
very well, and had I been able to clean out the pond I could have made it a success.

From Pomona, Ga., regarding fish that were planted in a pond at
that place:

I have seen very few of the speckled catfish in the past two years although I have
watched for them, and am inclined to think they have been destroyed by black bass,
I have caught quite a number of the old ones during the past year, wejighing from 1
to 2 pounds.

From Sparta, Ga., a letter received December 2, 1907, replies
regarding 1903 (%) fish placed in a pond:

The speckled catfish seem to increase vory fast—faster than any other fish in the
pond. Am well pleased with them.

An enthusiastic letter dated January 3, 1908, was received from
Heard, Ala., regarding fish planted in a pond in that vicinity:

In reply to your inquiry regarding the speckled catfish: There has been & wonder-
ful growth of them and it seems as though my pond is a fine place for them. I have
fish to eat all through the fishing season. I have not stocked my pond with any
other kinds, but others, such a8 warmouth perch and mud catfish, have come in.

In 1905 I saw a school of young epeckled catfish in my pond, the growth of which
was surprising to behold. I feed my fish with bread, scraps of beef, and pulp, and
catch them in a basket that I use to feed them in. I caught in one basket at one
time 14 pounds of speckled catfish. I am doing everything in my power to get my
neighbors to build ponds and raise their own fish at home with a very small cost to
them. I consider that my pond has paid me well for time and expense. The bottom
of tho pond is of moss and sand and there is & pure, never failing stream. In some
places the water is 10 feet deop, with lots of moss, grass and cat-tails growing in it.

Another letter from Georgia, dated February 1, 1908, says:

In reply to your inquiry; I beg to eay that the speckled catfish received of you in
1802 have succeeded beyond my expectations. I had them placed in a small arti-
ficial-pond supplied entirely by spring water, and, with virtually no care, they have
multiplied rapidly and grown wonderfully under the circumstances.

I consider the speckled catﬁsh by far the best variety of fish for small ponds to be
obtained, as they are thrifty growers, with a flavor equal to any.
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A letter dated February 11, 1908, from Washington, Ga., states:

In answer to yours of February 2, I state that I am well pleased with the results
from planting catfish in Armstrong Pond or Lake. When conditions are favorable
we often catch a string of nice fish, a yard or more in length, in a short time. I do
not think the speckled cat can be excelled for eating unless by such fish as trout or
white perch. * * * T placed 40 or 50 in several small crecks near by and from
these streams we now catch, very often, a good supply of speckled catfish, the descend-
ants of the same fish your department sent me. They thrive well here and their
introduction is a blessing. :

A letter from Atlanta, Ga., dated February 1, 1908, tersely says
in part:

Catfish did fine; largest weighed 2} pounds; exceedingly prolific; satisfaction
perfect; March, 1907, lost dam on account of long continued rains.

From Columbus, Ga., February 1, 1908:

The speckled catfish were placed in my mill pond very succesefully in 1903. I
watched them with a good deal of interest and had them taken care of. I did not
allow any fishing done in the place until last year, but found that it was almost
impossible to catch any of the fish although we could see a great many in the pond.
Unfortunately about thirty days ago a heavy rain broke my milldam, and I am very
much afraid that some of my fish got away; however, I hope not many. * * *
These fish were placed in a mill pond the water of which is furnished by a clear creck
stream. :

Regarding fish planted in his private pond a resident of Fort
Deposit, Ala., under date of February 4, 1908, writes:

Replying to your circular letter of December 2, 1907, will say that the fish in my
pond have done well. They have increased in numbersand have grown considerably.
The pond is of clear pond water coming from wet-weather springs and seep from the
soil.

A letter from Americus, Ga., received February 4, 1908, expresses
satisfaction with the fish sent, saying, in part: :

I consider the fish a success. They did well and increased very fast.

From Lizella, Ga., in a letter dated February 5, 1908, regarding
““spotted” catfish placed in a mill pond:

As to the spotted catfish, they did fine. I think I have caught several of 3 pounds
weight each. ‘

The following letters relate to catfish planted during the fiscal year
of 1904. ’
From Sunnyside, Ga., in a letter dated January 18, 1909:

The speckled catfish that were planted in Malaires pond grew nicely until largo
enough to bite a hook, then most of them were caught by negroes who fish the pond
incessantly with hooks. While of course there are,. we suppose, a few left we do not
know how many. I have planted no other fish in this pond. I think that several
years previous to this plant some one else planted black bass and it is my opinion that
these bass destroyed a lot of these catfish.
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A letter from Columbus, Ga., dated January 18, 1909, says:

" With reference to speckled catfish in Lake Mahignac, I beg to advise that the results
were very good. We are catching some of them with hook and line that will weigh
from 3 to 4 pounds, others smaller.

ALexington, Ky., January 23, 1909:

The fish sent me grew very well. The third year they ran from 3 to 5 pounds. They
never increased [in numbers] that we know of. * * * [ think the spotted catfish
js.,better adapted to running streams. We find plenty of them in Kentucky River.
I adso think they do well in reservoirs.

Regarding a consignment of ‘““speckled catfish’’ planted in private
fish ponds, a letter from The Rock, Ga., received January 22, 1909,
states: ) \ .

The speckled catfish were planted on arrival. They spawned the next season and
hatched all right, but do not seem to grow and thrive as they should. It may be that
they are not fed on the right kind of food. They are fed usually on cooked corn bread.
If they need other food, I do oot know what it is.

From Alva, Okla., undor date of January 27, 1909:

The fish planted in Little Driftwood Lake in 1903 have multiplied until now there
are great numbers of them. Three and a half pounds is the largest we have taken
out. Ialso havemanysunfish, blue cat,and bullhead cat. This lake suppliesus with
all the fish we want. We allow many of our neighbors to fish with rod and line, as the
fish seem to increase faster than we can use them.

From Hampton, Ga., January 30, 1909:

We put the catfish in a pond with just ordinary branch-water supply. They did
well and have made quite an increase, at Jeast quite a number have been caught
annually from the pond and still it is well supplied with the same kind of fish.

A note written on the returned circular of inquiry, from Walnut
Cove, N. C., January 30, 1909, regarding the fish planted in a farm
pond, states that the old fish are about 18 inches long and that there

_have been young fish for the past two years.

A note dated February 13, 1909, regarding fish planted in Lake
Pippin, near Akron, Ohio, states they thrived and multiplied greatly,
and that it can be said without fear of contradiction that there is not
a nicer body of water or a better stocked lake within the state.

INTRODUCTION OF CATFISH INTO PACIFIC STATES.

Dr. H. M. Smith has exhaustively covered this subject up to 1895.¢
He states that three species of catfish—the white catfish (Ameiurus
catus), the yellow catfish or builhead (dmeiurus nebulosus), and the
spotted catfish (Iclalurus punctatus)—inhabiting parts of the United
States east of the Rocky Mountains, have been transplanted to the
Pacific States. The first introduction was in 1874 and consisted of

aSmith, H, M,: A review of the history aad results of the attempts to acclimnstize fish and other water
animals in the Pacific States. Bull. U. S. Fish Commission, vol. xv, 1895 (1886), p. 379~472.
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56 large Schuylikill catfish (Ameiurus catus) from the Raritan River,
New Jersey, and 70 hornpouts or bullheads (4. nebulosus) from Lake
Champlain, Vormont. The first were doposited in the San Joaquin
River, near Stockton, Cal., and the bullheads were placed in ponds
and sloughs near Sutterville, Sacramento County, Cal. Other con-
signments of a few spotted catfish have since been sent to California,
amounting in all to 510. From the waters thus stocked by the United
States Fish Commission the California Fish Commission distributed
the various catfishes widely in that state.

In 1877 the State Fish Commissioner of Nevada transferred from
the Sacramento River a large number of the ‘“Schuylkill cat”
(Ameiurus catus), and with these and their progeny as a basis of sup-
ply, the fish were widely distributed in Novada waters.

Up to 1908, 710 catfish had been sent to Oregon and 2,175 to
Washington. It is evident that they found these new waters pecu-
liarly suited to them, as they multiplied prodigiously and grew rap-
idly. It was not long after the first plants were made that a catfish
fishery was inaugurated. Smith says:

The practice of taking these fish for market from public waters-has probably increased
from year to year, although no statistics are available for any early years. At present
it is probable that more catfish are caught for local and home consumption than for
gale in the large marketing centers, but noaccurate idea of the extent of the desuitory
and semiprofessional fishing can be formed. .

The catfish fishery is not of large proportions in either California or Oregon. Ounly a
smail amount of capital isinvested in it, but few persons are regularly engaged, and the
catch is insignificant compared with the yield of many other fish taken in the same
waters. The industry is more extensive in California than in Oregon.

The commercial fishery, in California at least, has probably reached its height, if it
is not already on the decline. Thereceiptsof catfish by the San Francisco dealersin
1894 were nearly 30 per cent less than in 1893; the decrease was due wholly to the
lack of demand, the fish being more abundant.

The estimated amount of catfish caught in California in 1893
totaled 200,000 pounds, making a gross value of the fish to the state
of $8,500. (Smith, p. 391.)

Regarding the catfish trade, Smith goes on to say:

The principal marketing centers for catfish are San Trancisco, Sacramentd, Stock-
ton, and Portland. The last-named place has the most extensive trade. In propor-
tion to its population, San Francisco receives much fewer catfish than any of the other
cities mentioned.

Catfish can not be said to be common in the San Francisco markets. The demand
is usually very limited. At times, however, when other fish are scarce, they mect
with ready sale at good prices. In 1893 the average daily receipts were less than 150
pounds, and in 1894 under 100 pounds. Inno month during those two years did the
daily receipts run over 250 pounds on an average, and in July and August, 1894, they
wcre under 30 pounds a day.

The total quantity handled by San Francisco dealers in 1893 was
43,974 pounds; in 1894 it dropped to 31,055 pounds. Smith further



AMERICAN CATFISHES. 37

states that the price commanded by catfish in the San Francisco mar-
ket has greatly decreased in the past few years. In 1888, the average
price to consumers was 17 cents a pound; in 1889, it was 10 cents; in
1891, 7 cents; in 1892, 6 cents; and in 1893, 4 cents.

The quantity of catfish handled in Portland, Oreg., in 1893 was
75,000 pounds of dressed fish, with a retail value of $3,750.

StamisTics of THE CATFISH FISHERY IN THE PAcCIFIC STATES FOR CERTAIN YEARS.

[From statistical reports of the U. 8. Bureau of Fisheries.]

Average
Year. Pounds. | Value. | price per
. pound.
Calllorala: ~ Cents.
T e ieraeecaeinaaeaa, 276, 605 83,965 1.43
T e, 465,911 12,734 2,73
L S reveiereaien, 737,144 20,992 2.71
Oregon:
g S 99, 308 1,347 1.35
L2 P 54,360 1,087 1.90
00 . L et [N 150, 000 6, 000 3.33
Washington:
18D, e e e e PN e 105,700 2,114 2
R R 6, 000 300 b

Smith says:

The quantity of catfish taken for sale in the Columbia basin in 1893 was about
90,000 pounds, with a value to the fishermen of $2,800. Comparatively large numbers
were also consumed by Jumbermen, farmers, and others who fished for their own use.

The receipta of catfish in Portland in 1893 amounted to 75,000 pounds.

The contention of the California fish commissioners, in several of their reports,
that the value of all the catfish caught annually and consumed as food would more
than equal the anpual appropriation made by the state in the interest of the fisheries
and fish ctulture has probably been verified in a number of years. In 1893, when
the fishery is known to have been less extensive than formerly, the appropriation
exceeded the value of the catch by only $1,500,

The last census office preliminary reports give the total catch
of catfish in the Pacific States as 1,269,800 pounds, worth $64,810,
or an average price by the pound of about 5 cents (5.1).

According to Smith, fyke nets and set lines or trot lines are
the apparatus chiefly employed for taking catfish. Both of these
appliances are used in California, but in Oregon only the fyke nets
are used. Considerable quantities are taken in some localities in
drag seines. In the semiprofessional fishing, hand lines and dip nets
are also employed.

INTRODUCTION OF CATFISH INTO FOREIGN WATERS.

General attempts have been made to provide some Kuropean
waters with- American catfish. A number of years ago, at different
times, small consignments of Ameiurus nebulosus were sent to
Europe. They survived transportation very well and the las¢
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accessible records show that they continued to do well after reaching
their destinations. What the ultimate results have been the writer
has been unable to ascertain.

Available records of shipments of young catfish (Ameiurus nebu-
losus and later Ictalurus punclatus) to Europe afford the following
data:

November 15, 1884.—One hundred were shipped to Ghent, and on November 28, 95
were received.

July 7, 1885.—Thirty sent to Amsterdam.

June 16, 1885.—Fifty shipped, and later 49 were received in Germany.

July 18, 1885.--One hundred sent to France, and 81 were received in good con-
dition.

June 20, 1885.—Fifty consigned to England, and 48 were received in good condi-
tion at South Kensington.

1892.—Five hundred and two sent to Belgium.

1892.—Seventy-six shipped to Germany.

1903.—Four hundred sent to Belgium.

The most of the informution possessed by the writer regarding
any of these plants is found in early bulletins of the ¥'ish Commission.
The following is quoted from the bulletin for 1886, volume v1, pag
197-199: ‘

The first practical attempt in this direction was made in Belgium. Mr. Thomas
Wilson, United States consul at Ghent, first suggested placing catfish in the Scheldt,
a river which, owing to the large number of factories on its banks, does not contain
many fish. It was presumed that the catfish would be particularly adapted to the
river Scheldt, because it had been sufficiently proved in America that this fish is not
much affected by the refuse from factories. After consulting with Prof. Spencer . Baird
100 young catfish arrived at Antwerp in November, 1884. By the advice of Professor
Baird these young catfish were not immediately placed in the river, but first in the
large basins of the large aquarium. It is only after these fish have reached maturity
in the aquarium and have spawned there that the young generation should be trans-
ferred to the river. This was done, and the young catfish received from America
have provisionally been placed partly in a small pond in the botanical garden at
Ghent and partly in the Victoria Regia basin in the same garden. The selection of
the last place we do not consider fortunate, as the temperature of the water in this
basin is certainly-much too high for these fish. At present there are in the Amster-
dam aquarium 45 catfish, brought direct from New York and placed in a special basin
with the hope that they will reach maturity and propagate their species. At present
these fish measure from 4 to 6 inches long.

In the same bulletin, on page 138, appears the following, by Dr.
Jousset de Bellesme, on the American catfish in the Trocadero
Aquarium of Paris:

These fish, which measured 12 centimeters (about 4% inches) in length, were, in the
beginning, owing to their small size, placed in one of the tanks for young fish in the
aquarium and remained there till November, 1885, when they were put in the large

basin, No. 6.

They were first fed with raw meat, but as they did not seem to take very well to
this kind of food they were fed on raw fish chopped fine, which they appeared to like,
As goon as they were transferred to the large basin they were fed on live fish.
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The water at the disposal of the aguarium is that which comes from the Vanue,
whose temperature is 15° C. (59° F.) in August and 9° C. (48.2° F.) in December.
1t is hardly probable that this temperature is sufficiently high for the reproduction of
the catfish. At any rate, those which we have in our aquarium, no matter to what
variety they belong, have never spawned. )

When the American catfish were transferred to basin No. 6, they were all alive and
well, although they had not grown perceptibly. Since that time none of them have died,
as far as we have been able to observe, for these fish have a habit of keeping in their
holes and never coming out during the day, so that they are hardly ever seen. In
basin No. 1 we had somc of considerable size, and in order to assure ourselves of their
existence it became necessary to empty the basin and carefully search for them ar.
the bottom between the rocks. Even then we did not always succeed in finding
them. I have, therefore, reason to believe that seven catfish which the Acclimati-
zation Society has given us are still in existence, and the first time the basin is
emptied I will search for them again in order to make sure.

The latest information regarding the European introduction is
found in a little work entitled “ Der amerikanische Zwergwels (Small
Cat-fish) und der Fleckenwels (Spotted Cat-fish) in Deutschland,”
by Max von dem Born-Beneuchen, published in 1891. On page 7
the author states that in the summer of 1885 the committee of the -
German Fisheries Society received from Prof. Spencer F. Baird in
Washington 50 young catfish, which were turned over to his carc,
and that they were placed in a pond with muddy bottom where
there was a great deal of “ Wasserpest’’ and a depth of about 2 meters.
They have done very well and increased. Since those brought
from America and those held in other fish hatcheries have increased
so prolifically, he believes that the small catfish can now be regarded
an acclimated fish.

Von dem Born-Beneuchen goes on to say that from 1887 to 1890
he had reared 2,225 one-summer old (cinsgmmerige) small catfish;
300 were placed in a lake, 10 breeders and 665 one-summer old fish’
were given to other fish hatcheries and aquariums, and he now
possesses 325 small catfish, for the most part mature (laichfahig).
On page 8 he continues:

Mr. Fred Mather sent me from the United States Fishery Commission in December,
1888, a quantity of spotted catfish from the Ohio River. Of these, 18 arrived at Be-

neuchen in good condition, and in February, 1891, 16 fish still lived. They have
not yet spawned, although they are already mature in 1890.

O
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POTOMAC CHANNEL CAT, OR WHITE CATFISH (Ameiurus catus).

‘€€L '900—'4'8 'S ‘M

IA 3Vd



BLACK BULLHEAD (Ameiurus melas).
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GAFF-TOPSAIL CAT (JFelichthys marinus).
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SEA CATFISH (Galeichthys milberti).
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