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REPORT

OF THE

COMMISSIONER OF FISHERIES.

DEPARTMENT OF COMMERCE,
BURrEAU OF FISHERIES,
Washington, October 10, 1919.

Smk: In presenting this report in which is given a résumé of the
varied activities of the Bureau of Fisheries for the fiscal year ending
June 30, 1919, I take the liberty to express appreciation of your sus-
tained interest in and ever-ready, helpful criticism of the Bureau's
work and to acknowledge your potent assistance which has made it
possible for the Burcau to assume larger functions of public usefulness
than it ever had before and has prepared the way for still greater
service and achievement. To state that you have made permanent
impress on this Bureau’s career is but to repeat what is gencrally held
by the responsible emly{)loyces in office and field.

This occasion is taken to reaflirm the critical condition that has
been created by the long continuance of inadequate compensation in
all grades of the service. The prospective recommendations of the
Joint Congressional Commission on the Reclassification of Salaries are
confidently expected to meet and counteract the disorganizing situa-
tion now confronting the office force in Washington; but the lubors of
the commission will be futile, so far as this Bureau is concerned, if
provision is not %peedily made by Congress for the rectification of
salaries in the field.

RELATIONS WITH THE FISHERY INDUSTRIES.
SUMMARY OF ACTIVITIES.

Inasmuch as outside of Alaska the Bureau exercises no jurisdiction
over the fisheries, its relations therewith are necessarily confined to
advisory, investigational, educational, and informative work to meet
the special requirements of the country at large, the individual States,
and various branches of the fishery industries.

The need for food production and food conservation during the war
and post-war periods has afforded unprecedented opportunities for
increasing the consumption of fish and incidentally for developing
uses for by-products of the fisheries. Appreciative of these oppor-
tunities, and being desirous of contributing its full share of effort dur-
ing the great national emergency, the Burcau has made use of all
available means to secure the fullest practicable utilization of the
country’s aquatic resources. To this end it has cooperated effectively

5



6 REPORTS OF THE DEPARTMENT OF COMMERCE.

with Federal and State food administration representatives and other
governmental agencies, with producers, with the trade, with civic
organizations, and with other elements of the population. By lec-
tures and practical demonstrations it has shown directly to some fif-
teen thousand housewives the value of fish as food and the best and
most economical methods of preparing it for the table, and in this way
it has been enabled to show the merits of many of the little-used or
neglected fishes which are fully the equal of more valued species,
thereby increasing the fisheries and the markets for such forms at a
time when they were needed most. It has augumented materially the .
saving and use of waste products of the fisheries, as, for example, the
conversion of fish waste and waste fish into oil and fish scrap for ferti-
lizer or fish meal as an animal feed, and the making of leather from the
skins of aquatic animals. New or foreign methods of preservation
have been introduced and wasteful practices have been discouraged.
Investigations of the basic principles governing the methods of preser-
vation of fishery products, for which there is a long-felt want, have
been initiated and are yielding important results. A fishery-products
laboratory in which such investigations can be continued under accu-
rately controlled conditions has been built and equigpcd, and a tem-
porary experimental field laboratory has been placed in operation.

The Bureau has also given greater attention to the collection of
fishery statistics, which afford the only available, reliable basis for
determining the condition and trend of the commercial fisheries of
the country, serve as a guide for the enactment of necessary protec-
tive legislation, and indicate the need for and results of fish-cultural
operations. The monthly returns of the quantities and values of the
fish landed at Boston and Gloucester, Mass.; Portland, Me.; and Seat-
tle, Wash., by American and Canadian vessels have been submitted
by local agents and published as monthly and annual bulletins for the
use of the trade. X statistical canvass of the fisheries of the Great
Lakes, together with Lake of the Woods, Rainy Lake, and Lakes
Kabetogama and La Croix, was made during the year, and a special
bulletin on the subject was issued. In addition, there have been
initiated and are nearing completion a comprehensive canvass of the
fisheries of the South Atlantic and Gulf States for the calendar year
1918, and canvasses of the shad and river-herring fisheries of the Poto-
mac River and of the shad fishery of the Hudson River for the calen-
dar year 1919. .

Plans are being developed for taking statistical canvasses with
sufficient frequency to include all of the major geographical divisions
of the fisheries once in a five-year period. To complete this work
satisfactorily and take up such special canvasses as are required from
time to time will require a somewhat larger force of statistical agents
and clerks.

INCREASING PRODUCTION AND CONSUMPTION OF FISHERY PRODUCTS.

The Bureau has encouraged west-coast whaling companies to save
and market whale meat for food and has rendered effective assistance
in bringing the merits of whale meat to the attention of consumers.
In 1918, 30,000 cases of the meat were canned and 195 tons were frozen
for market, the latter being utterly inadequate to supply the demand.
Equipment has now been provided for an output of 50,000 cases of
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canned meat and 1,000 tons of frozen meat in 1919. Samples of the
canned meat examined by the Bureau were found to be of good quality
and to constitute a cheap and wholesome food. It is reported that in
1918 the principal whaling company on the Pacific coast, with sta-
tions in Washington, British Columbia, and Alaska, took 999 whales,
of which about 200 were of the sei species (Balznoptera borealis)
whose meat is light-colored and particularly good for canning. At~
tention has been given to the renewal off the coast of Maine of a fishery
for whales, the flesh of which is to be marketed for food, and various
persons connected with the fisheries are considering the practicability
of such an undertaking. Interest has been aroused in Texas in the
use of the meat of porgoises, which are reported to occur in numbers
on the coast of that State. It has been ascertained that the oily
taste which may be more or less objectionable to some persons can be
overcome by removing the connective tissue which lies between the
blubber and the meat. Some difficulty was experienced in inducing
fishermen to provide the markets witg supplies sufficient to satisfy
the demand. An economic circular containing 32 recipes for prepar-
in%the meat of whales and porpoises for the table has been issued.

eing convinced that the production of fish in the States border-
ing on the Gulf of Mexico could be materially increased if larger
markets to care for the surplus catch were provided, the Bureau co-
operated with representatives of the Deﬁarpment of Agriculture and
tl‘x)e Food Administration in securing the introduction of Gulf fish
into Nashville, Louisville, Indianapolis, and neighboring points,
and introduced approximately half a million pounds of %sh from
points in Florida into these cities. To effect relief for unsatisfactory
shipping conditions, similar service was inaugurated between
Chincoteague, Va., and the markets of Philadelphia and New York,
and a number of shipments were made under supervision of Govern-
ment agents.

Nearly 14,000 cases of canned river-herring products (fish, roe, and
buckroe{ sea herring and gadoid buckroe, valued at over $54,000,
were introduced to the markets of Atlanta, Birmingham, Montgomery,
Knoxville, Nashville, and Chattanooga, largely as a result of exploita-
tion work conducted by agents of the Burcau.

On the fishing banks in the Gulf of Mexico groupers are more
abundant than snappers. The demand for snappers has been in
excess of the supply, while that for groupers has normally been insuffi-
cient to care for more than half of the catch, with the result that
guantities of these wholesome, white-meated fishes have been wasted,
and valuable time has been lost by the fishermen in searching for
the highly prized snappers. During the war, owing to the reduc-
tion in the size of the flcet, most of the groupers taken could be mar-
keted. Recently, with an increase in the number of vessels operating,
the catch has again exceeded the demand. The Bureau has, there-
fore, carried on extensive exploitation measures in inland cities of
the South in an effort to stimulate sufficient demand to care for the
entire catch. Restaurants and cafés, in particular, have been en-
couraged to use these fishes. A placard recommending groupers and
an economic circular containing 29 recipes for preparing them for
the table have been issued for the use of the trade. .

The lack of a market for the catch of black drum, the destructive-
ness of this fish to oysters, and the excellent quality of the canned
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product have led the Bureau to undertake a special movement to
popularize the fish, and an assistant was detalled to visit fishing
centers on the Gulf coast for detailed information regarding abun-
dance, seasons, etc. Of points on the Florida coast, Cedar Keys
appears best suited for the establishment of a fishery, the fish being
reported as plentiful throughout the year. An even larger supply
appears to be available at Point Isabel, Tex., where about 70 per
cent of all fish taken is reported to be black drum. At this place the
fish are caught throughout the year with pocket nets; that is, drag
scines provided with pockets. The information gathered will be
brought to the attention of those interested in estaglishing a fishery
or a cannery for this fish.

Efforts have becn put forth to stimulate the production and con-
sumption of many other products, including alewives or river her-
rings, carp, crevalles, eulachon, red drum, robalo, roclkfishes, sea
catfish, rays, sharks (fresh, salted, and smoked), the roe and buck-
roe of fishes, sca mussels {canned), squid, ete.

DEMONSTRATIONS IN FISH COOKERY.

No recent activity of the Bureau in the field of practical fishery
work has met with such universal favor among producers, dealers,
and consumers as its lecturcs and demonstrations in the methods of
preparing and cooking fish.

emonstrations were first given in Scattle, Wash., in May, 1918,
with the object of showing housewives the best and most economical
methods of preparing and cooking fish and of acquainting them with
the merits of many of the common fish and fishery products with
which they had little or no acquaintance. This work was extended
to 15 other cities and towns in the States of Washington, Oregon,
and California, and was highly commended in every center. In
Fcbruary, 1919, when the supplies of fish in the cold storages of
the country were about double the normal holdings and there was
imminent the possibility that large quantities of this good food might
have to be destroyed for lack of markets, the demonstrators were de-
tailed to the Middle West, to give a scrics of demonstrations in St.
Louis, Chicago, St. Paul, Minneapolis, Cincinnati, and Cleveland.
At these meetings housewives were encouraged to use frozen fish and
were given instructions in buying and preparing them for the table.
Stewards’ associations, home demonstration workers, food-conser-
vation officials, community-service organizations, and others were
interested and benefited by the instructions given. The value of the
work was well vouched for by the trade inits reports of increased
demand for frozen fish, and many housewives commented on their
previous failure to use such ﬁs]Z, believing them to be of poor

uality, if not actually unfit for food. In May a successful series of
3cmonstrations was Keld in Boston and Cambridge, Mass., after
which the work was brought to a close for lack of funds.

To enable State and local agents of the States Relations Service
of the Department of Agriculture to carry the benefits of this work
to the housewives of their respective communities, demonstrations
were given in St. Augustine, Titusville, Miami, West Palm Beach,
and Key West, Fla.; at the Agricultural and Mechanical College of
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Mississippi; in Savannah and Valdosta, Ga.; and before a gathering
of State agents in Washington, D. C. :

In oll, some 125 demonstrations were given, the averago attend-
ance being about 100 persons. In this work the Burcau was parti-
cularly fortunate in obtaining the services of a highly tminc({’ and
skillful demonstrator, ably assisted by two persons, one of whom was
a man with wide acquaintance with the fisheries. From every city
in which demonstrations have taken place expressions of apprecia-
tion of their usefulness and importance have been received, and many
women have acknowledged that they had been using little or no
fish, largely because of some groundless prejudice, and have testified
to the value of this work to them.

This entire program was made possible at a most opportune time
by the use of money alloted by the President from the fund for the
national securxt%7 and defence. The total cost of the work was less
than $12,000. It is with very great regret that announcement must
be made of the fuilure of Congress to grant any money or authority
for continuing this highly beneficent service.

FISH-COOKERY EXPERIMENTS.

As an essential factor in the Bureau’s campaign for inducing the
wider use of aquatic products as food, more parficularly those that
have been whc%ly or partly neglected, an experimental kitchen has
been equipped, and workers expert in domestic science have been
cemployed to determine the best methods for preparing new or little-
known fishery products for the table. Thoe informaftion assembled
has in some cases been forwarded directly to the trade, in others it
has been arranged for publication in the Burcau’s economic circulars
to further the use of particular products. In addition, a cookbook
on aquatic foods has been prepared for publication.

INCREASING THE USE OF WASTE PRODUCTS OF FISHERIES.

There is, on one hand, an increasing demand for new and enlarged
sources of sulpply of protein feeds for hogs, cattle, and poultry, and
of oils suitable for paints, varnishes, hydrogenation, and many other
uses. Considerable quantities of fish waste and waste fish, on the
other hand, which should be used to supply these deficiencies remain
unutilized for lack of small, inexpensive plants suitable for caring
for this waste, and because of lack of knowledge on the part of pos-
sible producers of apparatus and methods required and other diffi-
culties by no mcans insurmountable,

The Bureau needs, and has made request for, the creation by
Congress of a new position so as to permit the employment of a
properly trained technologist to devote his cntire time to these
problems. Such work would annually result in the saving of fishery
products posscssing a value many times the cost of investigations. In
the absence of proper provision for this work, the Burcau is attempt-
ing to render such service as its limited facilities will permit.

Encouragement has been given to manufacturers of fish scrap to
convert all suitable material into fish meal as feed for domestic
animals. Attention has been directed to the perfection of details
of manufacture, and, as a result of these efforts, manufacturers n
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the Chesapeake Bay region are prepared to produce and market
from 2,000 to 5,000 tons of this feed in the 1919 season, provided a
sufficient number of users of such feed can be acquainted with its
merits and interested to purchase it. In the development of markets
and in acquainting farmers with the value of such feeds, the Bureau
of Animal Industry of the Department of Agriculture is lending
effective cooperation. It is also conducting hog-feeding experiments
with meal made from fish and fishery products, as, for example, men-
haden meal, grayfish meal, and sKrlmp bran, to determine their
quality as compared with other feceds. Such tests as have been
completed indicate that fish meal is fully the equal of tankage.

On the west coast, including Alaska, the increasing demand for
fish meal is reflected in the rapid increase in production. According
to the Pacific Fisherman, the production in 1916 amounted to 2,640
tons of meal and 776 tons of fertilizer, in 1917 to 5,297 tons of meal
and 1,390 tons of fertilizer, and in 1918 to 7,773 tons of mecal and
802 tons of fertilizer, all of which was inadequate to satisfy the de-
mand. In 1918 the reported yicld of the menhaden industry of the
Atlantic seaboard was 16,017 tons of dried scrap, much of which it
is believed could better have been made into fish meal, and 33,187
tons of acidulated scrap.

During the war fish oils commanded unusually high prices, followed
by a decided drop after the signing of the armistice. As a result
og the increasing demand for these oils, prices have since approached
their former high level. The falling off of the flax crop, the lack of
supply, and the abnormally high prices of linseed oil have compelled
the paint industry to seeK new sources of drying oils required in
paints and varnishes. It is believed that in the future menhaden oil
and possibly other fish oils will be more extensively used in making
certain types of paints and varnishes. Investigations to determine
the fitness of various fish oils for such purposes have been arranged
for. It is estimated that the production of fish oils in the United
States, including Alaska, in 1918 amounted to approximately
6,000,000 gallons, of which 3,943,100 gallons were menﬁaden oil, a
considerable increase over 1917 for both items.

In addition to the foregoing work, the Bureau has given attention
to the possibilities of increasing the use of shrimp waste, to the
methods of handling fish waste and waste fish employed in California,
and to assembling samples of meal and oil for chemical examination,
and has furnisheﬁ a large number of interested correspendents with
literature on the subject, including extracts from various publica-
tions not readily obtainable, and ghas placed them in touch with
manufacturers of machinery employed in the industry and with
markets for the products. _

DEVELOPMENT OF AQUATIC SOURCES OF LEATHER.

The devclopment of the aquatic leather industry, to which the
Bureau has been giving considerable attention, has Igrogressed
satisfactorily. Nets of the special type developed by the Bureau for
the capture of sharks and other powerful fishes are now being em-
ployed in taking these forms in commercial quantities. One leather
company has established fishing plants at Morehead City, N. C., and
Fort, Myers, Fla., to provide regular supplies of shark hides for tan-
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ning purposes, and has a tannery for converting these into leather.
Another eompany has acquired a site at Edmunds, Wash., where it
plans to tan and finish into leather all kinds of aquatic hides, such as
sharks, whales, hair seals, etc. Other companies are experimenting
with these products and will later engage in the industry.

Difficulty was at first experienced in removing the sﬁagreen from
shark skins in a satisfactory manner. Suitable methods have now
been devised for doing this before the sharks are skinned and from the
cured skins as well, and the removal of the shagreen has also been
accomplished at the close of the tanning process.

Following the Bureau’s suggestions, all parts of the shark are now
being utilized. Besides using the skins for tanning into leather, the
valuable liver oil is extracted and marketed, the remainder of the
fish is converted into fertilizer or fish meal, and experiments are
in progress to develop suitable methods of preserving the flesh for
food purposes. The Washington Institute of Industrial Research
is coo;i:aratmg with the Bureau to determine the fitness of shark,
grayfish, and skate-liver oil as a drying oil for making paint and
varnish. It is claimed that these products have sufficient value to
support the fishery, thus permitting excellent leather to be made
from the hides at low cost.

According to the Bureau of Standards, which has been cooperating
with the Bureau of Fisheries in this work, fish leather such as that
made from shark skin has a more spongy and fibrous texture than
mammal leather. When pulled open at u;iﬁht angles to the surface,
it often exhibits a laminated structure similar in appearance to that
of a loosly-matted felt. Material is being assembled to enable that
bureau to determine more definitely the qualities of fish leather, such
as durability, pliability, porosity, water absorption, wearing qualities,
and to make further tests as to tensile strength. Tests made at
the Bureau of Standards of such samples as have been submitted
indicate that fish leather usually possesses less strength than mammal
leather, such as calfskin or cowﬁide, but that it is soft and pliable
and has ample strength for many uses. As the industry grows it
is expected that special uses will be found, dependent upon the in-
herent differences of hides from different fishes. One such use to
which attention is being given is the employment of pieces of grayfish
skin in place of the usual clip or fastener on garters, the small denticles
catching in the webbing of the stocking.

Leathers of excellent appearance a,ndg quality are now being made
from porpoise hides, and 1t is belicved that hereafter the skins of
these animals will be utilized, not wasted.

As the hides of the sharks give the greatest promise because of size,
abundance, and quality, the Bureau is continuing to devote special
attention to the development of the shark fishery and to determining
definitely the properties of the various products and the uses to
which they are best adapted. It has been the practice of fishermen
to operate most intensively for those fishes for which the demand is

catest and to permit such predatory forms as the sharks, possessing
1ttle or no value, to multiply and to Increase their depredations upon
the more highly prized forms. This is an added reason for the devel-
opment of a fishery for sharks and of uses for the products.
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PRINCIPLES GOVERNING PRESERVATION OF FISH BY SALTING.

During the lack of proper laboratory facilities the Bureau, with the
cooperation of the National Research Council, was enabled to carry
on at Johns Hopkins University Medical School, Baltimore, Md.,
an investigation of the problems of preserving fish with salt, and Dr.
E. V. Mcgollum kindly volunteered to supervise the work at that
institution. Experiments were conducted later at fishing centers in
Virginia, North Carolina, and Florida.

e primary object of the investigation was to devise an improve-
ment in the present methods of salting fish and to find an acceptable
way of salting fish at summer temperatures, particularly in the
Southern States, where difficulty in the warm months is encountered.

Incidentally, the work has added materially to our knowledge of the
basic principles governing the salting process. The fish used in the
experimental work were squeteague and river herring. The rate
of penetration of salt into fish and the decomposition of the protein,
as Indicated by the amount of amino-acid nitrogen formed, were used
as criteria of the efficiency of salting methods.

Sulphates and also salts of calcium and magnesium, as impurities
in common salt, were found to retard the penetration of salt into fish
muscle, but to produce a firmer, whiter flesh than pure sodium chlo-
ride. By reason of retarded penetration, salt containing these
impurities permits fish to spoil at a lower temperature than salt not
containing such impurities. Of these deleterious substances, the
calcium salts are the only ones present in commercial salt in a large
enough quantity to have a marked effect on the quality of the fish.

The removal of all blood and viscera, including roe and milt, appears
to be an important factor in the salting of fish in warm climates.
Experiments made indicate that the blood spoils at a temperature at
least 25° F. lower than the spoilage temperature of the flesh of fish.

An investigation of the chemical changes taking place in the fat
and protein of fish during storage is in progress, and a report of the
completed work is being prepared for publication. ~

DEVELOPMENT OF A PROCESS FOR RECOVERY OF WASTE BRINE.

It has been the usual practice among fish curers to discard the
used brine employed in brine-salting fish, and also to some extent
in the dry-salt process, and to make new brine for new lots of fish.
Much salt has been wasted, the recovery of which was impracticable
for a number of reasons. For example, the brine is loaded with a
large amount of organic matter, blood, mucus, soluble proteins,
methylamines, bacteria, etc., whose removal would be expensive;
and, since salt was comparatively cheap and used in large quantities,
any recovery process must of necessity produce results at low cost.

%r{ecent investigations of the Bureau have shown that a better
quality of fish may be l}))roduced by using higher grades of salt and
have indicated the possibility that salting could be successfully accom-
plished in warmer climates. Without some recovery process the
cost of refined salts may be prohibitive.

For these reasons the Bureau undertook to develop a process of
purifying fish brine without expensive evaporation. Advantage
was taken of the absorption by exceedingly fine precipitated particles
of a tasteless and inert substance of the suspended and dissolved
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organic matter, which is subject to decay. It has been demonstrated
that the precipitate does remove most of the organic matter, and a
lant has been installed in a fish-packing establishment at Gloucester,
ass., for trial. If this recovered brine can be rendered suitable for
use again, the old brine used in preserving the fish brought to this
plant will, when recovered, supply most of the salt needed for future
“use. At the present time, when the price of salt is about $16 per ton,
as compared with $3 three years ago, this is an item of importance.
The recovery process provides for the filtering off and drying of the
¥recipitate, a product rich in protein which may be converted into
ertilizer or fish meal. It is expected that this process, in conjunction
with improved methods of salting requiring high-grade salt, to which
reference has been made, will mark an advance in salting methods.
The development of a practicable recovery process should enable
the fish trade to use high-quality domestic salts in »lace of crude
foreign grades.

As this work is still in the experimental stage, the results, including
comf)lete description of details of ap%aratus, will not be disclosed
unti %he practicability of the method has been satisfactorily demon-
strated.

URGENT NEED FOR EXHAUSTIVE INVESTIGATIONS OF PRESERV-
ING METHODS.

+ In no branch of the fisheries is there greater need for exhaustive
study than in the methods of preservation of fishery products. The
methods in common practice are largely empirical, and in many cases
the basic principles governing the operation are not definitely known.
There is waste of time, labor, fuel, and materials, and the fisheries
remain undeveloped from the lack of knowledge of suitable methods.
To solve problems which in many cases are of vital importance to
the welfare of communities, well-equipped fishery-products labora-
tories and a well-trained corps of skilleg technologists are required.
With adequate provision for these it would be possible to conduct
many important investigations under accurately controlled conditions
and render inestimable service in developing the fishery industries.
To appreciate the handicap under which the fisheries labor, one has
but to recall how amply agriculture is supplied with both Federal and
State experiment stations, with skilled investigators and agricul-
turists trained in colleges and universities provided for the purpose,
and how greatly it has benefited thereby, while the fisheries have
utterly lacked any such advantages, andy heir development has in
consequence been retarded. During the past year provision has been
made for one such laboratory for the Bureau, and one university has
established a college of fisheries in which the methods and problems
of the fisheries will receive carful study and a corps of students will
be trained for the industry.

FISHERY PRODUCTS LABORATORIES.

Through an allotment of $125,000 fromthe fund for the national
security and defense, approved and authorized by the President on
July 2, 1918, the Bureau has been enabled to build a fishery-products

35286°—21—2
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laboratory in Washington, D. C., to provide equipment, and to
initiate investigations of importance to the industry.

The building is 45 by 80 feet, with two floors and an attic, and is
of hollow-tile and concrete construction. On the first floor there
are a large mechanical laboratory, low-temperature rooms for storage
and refrigeration,‘chemical laboratory, incubation room, stock room,
and a built-in smokehouse. On the second floor there are a labora-
tory, a fishery-products exhibit and demonstration room, an experi-
mental kitchen, and offices.

The mechanical laboratory contains equipment for the canning,
freezing in brine, drying, anlg7 smoking of fishery products, hydraulic
press, filter press, grinder, steam boiler, vacuum and compressed air
pumps, and various other appliances. For canning purposes there
are a complete plant for sealing the cans by a double seamer, a retort
with controlling and recording instruments, complete apparatus for
sealing and processing glass containers by vacuum process, and
another apparatus for processing tin containers, also by a vacuum
process. In the experimental drier the heat, humidity of the air, and
volume of air driven over the product can be controlled and registered
and the weight of the material can be recorded, so that the exact
conditions governing the drying of various fishery ) roducts may be
worked out. An experimental plant for freezing fIx)sh in brine has
been imported from %enmark and has been shown to persons inter-
ested in refrigeration. 'This plant, which was the first of its kind to be
brought to and used in this country, enables the Bureau to demon-
strate to the trade a new method and to afford the scientific staff of
the laboratory a means of investigating the various types of brine
freezing and comparing them with the customary freezing in air.

The built-in smokehouse is of hollow-tile and cement construction,
lined with white, glazed wall tile, provided with a flue, iron door,
ventilators, shaving pans heated with gas, long-distance recording
thermometer, and dampers for control of heat and ventilation.

The refrigeration plant is equipped with a 5-ton carbon-dioxide
machine, and three rooms of diﬁerent temperature are provided.
The chemical laboratory is supplied with soapstone furniture, im-
proved cabinets for classifying and holding chemical stock, viscosi-
meter, refractometer, polarimeter, colorimeter, specific-gravity bal-
ances, supercentrifuge, apparatus for determination of amino groups,
apparatus for gas analysis, and other equipment needful for chemical
study of materials and processes. That the factors which influence
the character of the product may be known, measured, and con-
trolled, provision has been made for recording hygrometers and
thermometers, thermostats, pitot tubes, and pressure and vacuum

auges.
. Irg1 the absence of a laboratory of this kind for a guide, much study
and effort had to be expended in working out plans and details of
equipment. The building was completed during the year, and
several important investigations therein have already been mstituted.

This labora,’uox?7 has been planned and equipped for the study of
the general problems of the industry, to enable its investigators to
try out new methods and suggestions for improvement of common
practices, and to overcome difficulties encountered in the field. It
is intended for a workshop in which the properties of fishes and
fishery products may be subjected to careful an thorough investiga-
tion and uses developed therefor, a place in which to perform the
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manifold examinations and analyses demanded of this Bureau in the
interests of the fisheries.

There is need for other similar laboratories in or near an important
fishing center in each of the main geographical divisions of the coun-
try, for the study of the special prob%ems of those divisions, for the
conduct of investigations which can only be conducted at the scat
of the industry, and for aiding in the perfection of apparatus and
methods used in the capture, preservation, and preparation for market
of the fishes of the region. The work of each of such laboratories
should be under the (giirection of the Washington laboratory and
coordinated with it and with the laboratories in other centers.

On the coast of California there is now special need for work in
this field. Although noteworthy progress has been made in_ the
dovelopment of its fisheries, for example, those for tuna and sardines,
there are still large, undeveloped fishery resources in the barracuda,
mackerel, rockfishes, etc. Desirous of lending assistance to the
fishery industries of this region, provision has been made for a tem-
porary laboratory for the study of some of the more pressing problems.

After some six weeks study of the advantages of the various fishing
centers of southern California, suitable temporary quarters in San
Pedro were obtained for the establishment of a smsﬂl experimental
plant. The equipment of this plant was completed within three
months, and during May and June, 1919, investigations in the canning
of mackerel, barracuda, rockfishes, smelt, pilchards, and tuna were
initiated. According to a schedule which has been worked out,
each species is subjected to 16 preliminary methods of packing, all
of which may be run at one time. At the conclusion of the cannin
the packs are subjected to uniform storage conditions. At the en
of six weeks these preliminary packs are examined as to firmness,
appearance, taste, quality, etc., and analyzed to determine whether
there has been a chemical change. Adopting the methods of the
most promising of the preliminary {)a.cks, finished packs—that is,
packs to which condiments or special packing oils have been added
or in which the fish is subjected to some special treatment—are next
put up. These final packs range from the simplest and most inex-

ensive to the most complicated and exclusive form of treatment.
n order to determine the keeping qualities of the various methods
with reasonable certainty, it is fanned to examine samples at the
end of 3, 6, and 12 months. If the product is in good condition and
excellent in quality.at the end of a year, it is felt that the process
av be given to the trade. Careful records are kept of all operations
of 51(5 weight and amount of ingredients used. If the murket
price of ingredients is known, it will be possible at any time to deter-
mine the cost per case. Perhaps the most promising of tho packs
made during the year were those of the mackerel packed in olive oil,
tuna style, and kippered and canned in cottonseed, corn, or olive
oil. This species, generally known on the east coast as chub mack-
erel, is reported to be verfv abundant, but owing to the limited de-
mand comparatively small quantitics are now brought in by the
California fishermen.

NEW ENGLAND VESSEIL FISHERIES.

The vessel fisheries at Boston and Gloucester, Mass., and Portland,
Me., the three principal New England fishing ports, were more than
ordinarily prosperous during the calendar year 1918, notwithstanding
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the presence of enemy submarines along the coast and on the fishin
grounds for some time during the summer and the consequent loss o
a number of fishing vessels. This condition was due largely to the
increased demand for fishery products and the prevailing high prices
during the war period.

The fishing fleet discharging at these ports in 1918 comprised 521
sail, steam, and gasoline screw vessels. They landed at Boston 2,830
trips with 109,476,041 pounds of fish, valued at $6,587,754; at Glou-
cester 3,414 trips with 74,175,499 pounds, valued at $3,062,605; and
at Portland 2,506 trips with 21,849,613 pounds, valued at $881,189; a
total of 8,750 trips and of 205,501,153 pounds of fresh and salted fish,
having a value to the fishermen of $10,531,548. This total includes
60 trips landed at these ports by 21 Canadian fishing vessels, amount-
in%l to 5,602,749 poundg of fresh fish, valued at $218,625. These
fish were landed in accordance with an arrangement with the Canadian
Government, as an emergency war measure, granting reciprocal priv-
ileges to fishing vessels of%)oth countries, one feature of which was that
Canadian fishing vessels were permitted to land their fares at Ameri-
can ports directly from the fishing grounds. Canadian fishing vessels
began to utilize this privilege in April and continued during the re-
mainder of the year. The larger part of these fish, or 4,668,620
pounds, valued at $164,946, were landed at Portland.

There was a decrease of 534 trips in the total number for the three
ports as compared with the previous year, but an increase of 30,070,567
pounds, or 17.14 per cent, in the quantity, and of $2,170,216, or 25.95
per cent, in the value of the fish landed. The catch of cod increased
27.19 per cent in quantity and 52.57 per cent in value; haddock, 24.49
per cent in quantity and 27.12 per cent in value; and pollock, 83.07 per
cent in quantity and 66.08 per cent in value. The catch of halibut
increased less than 1 per cent in quantity, but had 37.88 per cent
greater value. There was considerable falling off in both the quan-
tity and value of hake, cusk, mackerel, swordfish, and tilefish.

The fishery products landed at these ports by fishing vessels each
year are taken principally from fishing grounds lying off the coast of
the United States. In the calendar year 1918, 68.10 per cent of the
quantity and 70.86 per cent of the value of the catch landed by Ameri-
can and Canadian fishing vessels were taken from these grounds; 4.36
per cent of the quantity and 4.70 per cent of the value were from
grounds off the coast of Newfoundland; and 27.52 per cent of the

uantity and 24.43 per cent of the value, from fishing grounds off
the Canadian Provinces. Newfoundland herring constituted 3.10
per cent of the quantity and 3.15 per cent of the value of the prod-
ucts landed during the year. The herring were taken on the treaty
coast of Newfoungﬂand, and the cod and other species from fishing
banks on the high seas. All fish caught by American fishing vessels
off the Canadian Provinces were from offshore grounds.

Cod.—Cod ranked first in importance in botﬁrquantity and value
the catch, fresh and salted, amounting to 71,824, 427 pounds, value
at $3,617,205. i

Haddock.—The catch of haddock ranked second to that of cod,
amounting to 66,671,541 pounds, valued at $3,199,276.

Hake.—The yield of hake has fallen off in the past few years. In
1918 the catch was 5,280,829 pounds, valued at $273,085. In 1916
over 13,000,000 pounds were taken, and in 1910 the quantity landed
at Boston and Gloucester alone was nearly 20,000,000 poun(Ys.
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Pollock.—The pollock catch was much larger than usual, the quan-
tity landed being 26,560,620 pounds, valued at $962,085.

Cusk.—The output of cusk was small as compared with recent

ears, amounting to only 2,658,260 pounds, valued at $103,031.
he catch of this species has usually been about three million to
upward of six million pounds.

Halibut.—The catch of halibut was 1,781,004 pounds, valued at
$302,280, which was 14,940 pounds more than in the previous year,
with $83,048 greater value.

Mackerel.—The total yield of fresh mackerel taken by the American
fleet in 1918 was 69,314 barrels, compared with 111,932 barrels the
previous year, a decrcase of 42,618 barrels. The catch of salted
mackerel was 13,030 barrels, as compared with 32,162 barrels the pre-
vious year, a decrease of 19,132 barrels. The aggregate quantity
of mackerel landed at Boston, Gloucester, and Portland by the fish-
ing fleet during the year was 10,158,467 pounds, valued at $1,188,924,
of which 7,582,414 pounds, valued at $853,639, were fresh, and
2,576,053 pounds, valued at $335,285, were salted. This quantity
includes 29,152 pounds of fresh mackerel, valued at $2,423, from the
Cape Shore, landed by Canadian vessels.

n 1919 both the purse seiners and gill netters in the mackerel
fishery had a comparatively good season. The mackerel landed by
the southern fleet were mostly large and medium fish, and sold from
8 to 18 cents per 1pound, according to market conditions. The total
catch of mackerel up to July 1 was 38,787 barrels fresh and 6,452
barrels salted, compared with 29,259 barrels fresh and 8,079 barrels
salted the previous year.

PACIFIC SALMON FISHERIES.

Outside of Alaska the Bureau’s connection with the salmon (and
other) fisheries of the Pacific scaboard consists of very extensive
cultural operations addressed to the salmons in all the coastal States,
biological and other investigations of the salmons and salmon waters,
and interest in the welfare of the vast industry dependent on the sal-
mon supply.

The conduct of salmon culture is, by law, contingent on the enforce-
ment by the States of measures for the adequate protection of the
salmons, so that the money and effort devoted to the work of artificial
Eropagation may not be wholly or partly vitiated. The question

as arisen as to whether certain practices of the salmon fishermen are
needlessly wasteful and destructive. If the answer is affirmative,
remedial action by the States is clearly demanded if the Bureau is to
continue the operation of its hatcheries.

A feature of the salmon fisheries which has attracted much atten-
tion in recent years and has been widely discussed is the taking of
salmon by lines and nets at sea, on the feeding grounds of the schools,
under conditions that necessarily involve t%e destruction of large
numbers of immature fish on whicK the future of the industry depemfs.
This practice which for years has been followed in Monterey Bay,
Calif., has more recently been taken up and very actively engaged In
off the Columbia River, off the Strait of Juan de Fuca, and to a less
extent in other sections.
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The Bureau conducted an inquiry into this matter by a biological
assistant who is devoting his entire time to Pacific salmon problems,
and in August, 1918, made known the results of the inquiry. The fol-
lowing data are extracted from the published report:

In Monterey Bay chinook salmon are taken exclusively by troll, and
a large percentage are immature. Accurate figures are not yet avail-
able, but well over 50 per cent of the fish seen at Monterey are dis-
tinctly immature. This is shown by the age as determined by the
scales, by the size of the fish, and by the size of the eggs in the
ovaries.

Off the mouth of the Columbia River within the past four years
trolling and purse-seining have increased rapidly. F‘our years ago
there were no purse seines and but few troll boats operating in this
section, robugly not more than 20 or 30. In 1918 there were
several dozen purse seiners and probably 2,000 trollers fishing just
outside the mouth of the river. An examination of some of the fish
brought in by this gear disclosed many-immature specimens among
them, although these constituted a rather small proportion of the
catch at the time the examinations were made, August 12 and 13.
However, at one of the canneries at Astoria there was about a ton of
small fish which had been taken by troll, called locally “grayling,”’
and a cursory examination showed that they were practically all
immature. It should be noted that all reports available, derived
from various sources, agree that the proportion of small and pre-
sumably immature, fish 1s much greater earlier in the season, particu-
arly during May and June.

Outside the Strait of Juan de Fuca purse-seining has been carried
on for a number of years. Silver salmon constitute a large proportion
of the catch. The center of the industry is at Neah Bay. A report
by Dr. Charles H. Gilbert (“The Salmon of Swiftsure Bank,’’ 1913)
contains a description of the fish taken here and shows that the ma-~
jority are more or less immature.

Practically all of the fish taken thus by troll and purse seine in
the open ocean are feeding and their stomachs are full of food.
Within a few hours after they are taken from the water auto-digestion
sets in and the fish soon become soft. The ribs loosen and the bellies
frequently beccme so soft that they break through. Such fish are
spoken of as being ““belly-burned.”” At Monterey this is not a serious
matter, so far as our observation goes, as the fish are delivered soon
after being caught. In the Columbia River and Puget Sound regions,
however, the fish are frequently in poor condition before they are
delivered. The small fish seen in Astoria were in very poor condition
and appeared hardly fit for human food. They were soft and badly
“ belly-gurned ’> and the odor arising from them was most unpleasant.

The economic waste resulting from this fishing may be surama-
rized %‘g followsu:l f k h b hey ha ned

1. Waste resulting from the taking o efore they have attai
Sull size—A large number of these ﬁf;}fslackfone, tvg{’o, three, and
even four years of being mature, and in this time would increase to
from twice to 20 times the weight when taken. This loss may be
to some extent offset by the fact that fish are taken which before
reaching maturity would fall prey to encmies other than man.
There must be, however, comparatively few fish of the size taken
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by trollers and purse seiners which would thus be captured by pre-
dacious animals. The results of the marking experiment with Yes
Bay sockeyes on the Columbia River indicate that between 5 and
10 per cent returns may be expected from 4-inch fish planted in fresh
water approximately 150 miles from sea. It scems very unlikely,
therefore, that any considerable loss takes place after the fish have
migrated, become accustomed to life in the ocean, and reached a
size of from 1% to 10 pounds. Undoubtedly a very high percentagﬁ
of such fish would survive until fully mature. The taking of these fis
before they reach full size is nothing less than sacrificing large future
returns for much smaller immediate returns, and, as already shown,
the quality of these smaller immediate returns is low.

2. Waste resulting from the spoiling of fish.—The poor condition in
which many fish taken in the (c)lpen ocean reach the packing houses
has previously been commented on. At the best, this must result
in a poorer quality of food and at the worst the salmon becomes so foul
that even the most unscrupulous packer will discard them—a total
loss. In cleaning the small fish, those below 5 pounds in weight, the
butchers usually cut the body just back of the pectoral fins instead of
removing merely the head, as is customary in cleaning the larger
fish. Although there are no accurate ﬁglures bearing on this, the prac-
tice must increase the waste due to cleaning from. about 25 to 40

er cent.
P 3. Waste resulting from the injury of fish hooked but not landed.—
This is undoubtedly much larger than is generally supposed. No
data are available, and they would be difficult to obtain. Not in-
frequently, however, the fishermen report that they have lost as
many as they landed. A conservative estimate would perhaps be
2 fish lost for each 10 landed. Fish which have been hooked are
frequently taken by gill nets and trags within the Columbia River.
Occasionally the hook and spoon is found embedded in the jaws,
but more often the jaws are split and badly torn. Many of the fish
hooked and lost undoubtedly die, but what percentage is unknown.

The Bureau duly brought this subject to the attention of the
fishery officials of the States of California, Oregon, and Washington,
and assured them of its desire to assist them in any feasible manner
in meeting this menace to the salmon industry. %p to the writin
of this report the Bureau has received no request for assistance an
is not advised of any remedial measures that have been adopted by
the States concerned.

VESSEL FISHERIES OF SEATTLE.

The fishing flect of Seattle, Wash., landed 834 trips during the year
1918, consisting of 17,091,695 pounds of fresh fish, having a value to
the fishermen of $1,887,653, from the fishing %rounds along the coasts
of Oregon, Washington, and Alaska. The axi%est quantities were
taken from Gray’s %’-Iarbor Grounds, Flattery Banks, west coast of
Vancouver Island, Hecate Strait, and Portlock Bank. The products
included halibut, 10,244,200 pounds, valued at $1,528,846; cod,
85,300 pounds, valued at $2,202; sablefish, 4,354,950 pounds, valued
at $271,167; “lingcod,” 1,784,600 pounds, valued at $62,292; rock-
fishes, 620,770 pounds, valued at $22,899; and sturgeon, 1,875 pounds,
valued at $247. Compared with the previous year, there was an
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increase of 214 trips by fishing vessels, and of 2.64 per cent in the
quantity and 8.56 per cent in the value of the products. The catch
of halibut was not so large as in the previous year, but there was a
notable increase in the production of sablefish, ‘lingcod,” and
rockfishes.

The fishery products taken in Puget Sound and landed by collect-
ing vessels l;ﬁlring the year amounted to 10,605,323 pounds, valued
at $912,598. This quantity included 8,929,745 pounds of salmon,
valued at $811,028, and the Temainder consisted of steelhead, herring,
smelt, flounders, sole; crabs, and various other species. Compare
with the previous year, there was a decrease in the products landed
by collecting vessels of 17.28 per cent in quantity and 7.68 per cent

in value.
FISHERIES OF GREAT LAKES, LAKE OF THE WOODS, AND RAINY LAKE.

A canvass of the fisheries of the Great Lakes and certain contiguous
waters for the calendar year 1917 was completed by the Bureau
during the past fiscal year. The fisheries of the Great Lakes were
ascertained to have employed 9,221 persons, the investment was
$10,555,669, and the products amounted to 103,759,223 pounds,
valued at $6,297,969. - The principal species taken, including fresh,
salted, and smoked fish, were carp, 7,163,347 pounds, valued at
$334,888; ciscoes, 53,429,325 pounds, valued at $2,609,917; “blue
pike,” 2,102,803 pounds, valued at $140,025; “wall eyed,” 2,496,691
pounds, valued at $298,271; sauger, 3,929,172 pounds, valued at
$240,035; sheepshead or drum, 2,901,994 pounds valued at $70,936;
suckers, 5,361,138 pounds, valued at $204,825; lake trout, 13,325,389
pounds, valued at $1,285,085; whitefish, 6,190,748 ounds, valued at
$723,167; and yellow perch, 4,206,011 pounds, valued at $245,223.
With the ciscoes are included lake herring, chub, longjaw, bluefin or
blackfin, and tullibee.

Compared with the returns for 1908, published by the Bureau of
the Census, there was an increase of 8.06 per cent in the number of
persons engaged and of 119.27 per cent in the investment, but a
decrease of 2.69 per cent in the quantit,?7 with an increase of 67.14

er cent in the value of the products. Compared with the statistics
?01' 1903, collected and published by the Bureau, there was a decrease
of 1.20 per cent in the number of persons engaged, an increase of
41.22 per cent in the investment, and an increase of 20.37 per cent,
in the quantity and 129.39 per cent in the value of the products.

In the fisheries of Lake of the Woods and Rainy Lake, including
Lakes Kabetogama and La Croix, 195 persons were engaged; the
investment, was $177.210; and the products amounted to 2,167,169
pounds, valued at $118,508. The principal species taken were ciscoes,
whitefish, pike, pike perch (‘“wall-eyed pike’), and suckers.

BIOLOGICAL INQUIRY.

STUDY OF FISHES.

Salmon investigations.—There are so many significant questions
concerning the habits, migrations, and propagation of the salmons in
Pacific States and Alaska that the Bureau has long felt it desirable to
attack their solution in a more adequate manner. With the begin-
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ning of the last fiscal year a special assistant was engaged for contin-
uous study of the ha{its of salmon entering streams of the Pacific
States. The investigations previously undertaken in Alaska have
also been continued.  While the investigations in Alaska have been
productive of some results which it has been possible to a ply with
profit in the fish-cultural operations and in the fishery regulations in
that section, they must be continued for a further period before results
of such definite character are secured as to warrant the publication of
a report. The Bureau has now in hand a report presenting the data
previously accumulated as bearing upon the migrations and growth
of young salmon in the Sacramento and Columbia Rivers.

in the course of the year special biological inquiries were directed
to the salmon taken in trolling and purse-seining operations off the
coasts of Washington, Oregon, and California. Tho practical ap li-
cation of the ascertained facts to the regulation of the fishery is else-
where referred to.

One of the results of the hearin;s of the American-Canadian Fish-
eries Conference in Seattle and Vancouver was an arrangement to
conduct a joint investigation of the rate of migration of sockeye
salmon from salt water into the Fraser River. Early in July, 1918,
marking experiments on a large scale were undertaken by representa-
tives of the Bureau of Fisheries and the Canadian Government in
cooperation. Although the run of this species was very light that
year, more than 4,000 fish were tagged anci) liberated, and a consider-
able number of these were subsequently recovered. Results of
notable interest and_ practical importance were obtained and are
covered in a report which is in course of publication.

Special interest also attaches to the results gained during this fiscal

ear from experiments in marking young sockeye salmon planted in
the Columbia River in the spring of 1916.” At that time about 50,000
yearling sockeyes hatched from oggs received from the Yes Bay
(Alaska) hatchery and reared in ponds of the State hatchery at
Bonneville, Oreg., were marked and liberated in the Columbia River.
Salmon of this species have been found to return in the fourth and
fifth years. Many of the marked fish returned during the summer
of 1918, the fish being then in the fourth year of life.  The marked
fish recovered in the Columbia River (being of Alaskan stock) were
found to be distinctly different in size and general appearance from
the Columbia River bluebacks, representing the identical species, but
resembling in every way the fish from the Yes Bay region, where the
eggs were taken. Salmon of the Yes Bay type average about 6
pounds, whereas the Columbia River bluebacks this year averaged
about 3 pounds. The large size of these fish is particularly significant
as indicating that for at least one gencration heredity rather than
environment, determines the size of the fish. This opens prospects
for improvement in the quality of the run of fish through carefully
conducted cultural operations.

Pilchards on the northwest coast.—During January, February, and
March, 1919, a preliminary inquiry was conducted into the occur-
rence of pilchards on the northwest coast suitable for canning as
sardines, especial attention being given to the following localities 1n
Oregon and Washington: Coos Bay and Co%ullle River, Umpqua
River, Yaquina Bay, Alsea Bay, Silctz River, Tillamook Bay, Netarts
Bay, Columbia River, Willapa IIarbor, and Grays Harbor.
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It was learned that somewhat irregular runs of pilchards occur
generally along the coast from April to October, especially in the
regions of Coos Bay and Umpqua River. While it is believed that
the fish are eminently suitable for canning as sardines or otherwise,
the Bureau has not felt that the general trade conditions existing in
the canning industries justified its Fiving immediate encouragement
to new ventures in the canning of fish on the northwest coast or
elsewhere. It is expected that further inquiries and observations
ma%: be made at an appropriate season.

he paddlefish.—One of the important fishes of the Mississippi Basin
which 1s diminishing in numbers and seems threatened with extinc-
tion is the paddlefish, which is valued to some extent for its flesh
but principally for the roe, which is useful for preparation as a rela-
tively high grade of caviar. Up to the present time it has never been
possible to secure definite information regarding the breeding habits
of this fish. Realizing that a special effort must be directed at this
problem before it may become too late, the Bureau, in cooperation
with the conservation department of Louisiana, undertook a s ecial
study of the breeding habits and propagation of the addlefish during
the Iatter half of the fiscal year under report. Definite results were
were not secured, but it is believed that a groundwork was laid
which may contribute toward solution of the problem with further
attempts.” Meantime it is interesting to record that experiments
initiated at the fisheries biological station at Fairport, Lowa, in 1914,
have shown that the paddlefish will live and grow for periods of
years while inclosed in an artificial body of water such as the storage
reservoir of the station.

Spawning of squeteague.—An investigation into the spawning
habits and condition of the squeteague in Delaware Bay was con-
ducted in May and June, 1919. It was found that si)awning began
a little before the middle of May and continued until the middle of
June or later. Many fish were examined, townet hauls for the float-
ing eggs were made, and temperatures and salinities were determined.

This body of spawning fish supports an extensive gill-net fishery,
which is pursued in smali;skiﬂ' s, the New Jersey law limiting each boat
to the use of 50 fathoms of gill net. Experiments were made in the
artificial fertilization of eggs from the fish thus taken; this proved
to be entirely feasible, and the eggs so fertilized were returned to the
water directly on the grounds.

It is evident that it would be productive of good results if the com-
mercial fishermen should become educated to the desirability and
advantage of saving the ripe eggs from fish taken for market during
this season, fertilizing the eggs and returning them to the water.

FISHI IN RELATION TO MOSQUITO CONTROL.

In a J)rcvious report mention is made of the practical services
rendered by this Bureau in cooperation with the Bureau of Public
Health Service in protecting the health of soldiers in Army canton-
ments. A report of investigation and operations conducted in the
gicinity of Camp Hancock has been published conjointly by the two

ureaus.

In an effort to determine as precisely as possible the conditions
of effective control of mosquitoes by fish, the Bureau has continued
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its cooperation with the Bureau of Entomology at Mound, La., where
experiments are conducted looking to the improvement of health
as regards malaria in rural communities and to the protection of farm
labor in the South.

Experiments of like nature are being prosecuted in northern waters
where, though mosquito-borne diseascs are less prevalent, neverthe-
less the economic losses attributablo to the provalence of mosquitoes
are of great significance.

EXPERIMENTAL FISH CULTURE.

Previous reports have dwelt upon the importance of fish-cultural
experiment work and the progress in this field which has been made
in connection with fisheries b.lolo%ica.l station at Fairport, Iowa.
The experiments and investigations have continued to show favorable
progress, and at the close of the fiscal year the Bureau had taken steps
to apply some of the results hitherto gained at Fairport for the
improvement of pond fish-cultural operations at several of its regular
stations. The field of experimental work in fish culture is so broad,
so complex, and so little surveyed, that it is a matter of regret that
the means are wanting for the effective prosecution of studies of this
character under the very diverse conditions encountered in different

A p?%tshof the country and with reference to a greater number of species
of fish.

SHELLFISH INVESTIGATIONS.

Oysters.—The problems of oyster culture continue to be of such
critical importance that the Bureau has been impclled to devote to
their solution as great a measure of its resources as could legitimately
be applied to one object. While the investigations have not been
localized more than was essential for the accomplishment of useful
results, the primary seat of activities has been in the vicinity of
Milford, Conn., where a temporary field laboratory is maintained for
studies of the oyster.

Examination of the waters of this region revealed the fact that a
large number, perhaps more than half, of the leased grounds have
ceased to be worked because of the small yield of oysters thereon,
which is due, in turn, to the general failure of set. Tﬁe strike of set
during the 1pa,st: two years has, in fact, been practically negligible.
Consequently, the investigation has been directed primarily toward
ascertaining the cause of the failure of the set.

Following suggestions arising from earlier investigations, it was
endeavored in 1918 to work out suitablo methods for following up
the movements of the oyster larvm with the view of ascertaining
just where to place cultclz immediately before the time for spatting
or setting to occur. The centrifugal machine used during the season
of 1917 for separating larve from the water was largely su ersede
this year by a series of screens or sicves of copper-wire cloth of suc-
cessive stages of fineness from 40 to 200 meshes to the inch. Passing
samples of water through the sicves seems to yield as satisfactory
results as the centrifuge in scparating the oyster larve from other
objects of different sizes, besides possessing the advantage of roughly
classifying the larve according to sizo and age.
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The first free-swimming larvee were found July 16, 1918; the period
of greatest abundance was from August 9 to 26, and none wasobserved
after Augusb 30. As thoe larve were found to be free-swimming for a
period of about 20 days, it is evident that the bulk of the spawning
occurred about August 1. Set was found during the last week in
August on most of the beds in water not over 4 or 5 fathoms deep,
but practically all of this set died except that which attached in the
very early part of the season.

A tentative conclusion drawn from this investigation is that it is
of prime importance to secure an early setting, such as results from
the spawning of oysters in the shallow and warmer waters of harbors
and mouths of rivers. Since it is just such beds that are generally
most affected by pollution in the form of scwage and trade wastes,
which may be fatal to the life of the free-swimming larve, it is evi-
dent that the matter of the possible effect of polution on the occur-
rence of oyster set demands scrious consideration. With the coopera-
tion of the water laboratory of the Bureau of Chemistry studies
have, therefore, been undertaken with regard to the nature and the
effect of the poﬁutants introduced in the shallow waters.

Further investigations relating to the natural propagation of
oysters have been conducted in Great South Bay, Long Island, and

arragansett Bay, R. I

A very serious condition has manifested itself in oyster beds of a
large section of the York River in Virginia, where for scveral years
the oysters have been rendered virtually valueless for market. Exam-
inations of the oysters, begun in November, 1918, revealed the fact
that they were affected with a green coloration associated with
watery and lean meats. This condition is quite distinct from that
known as “‘green gill”’ and does not appear to be in all respects of
the character of greening which in other localities has been attrib-
uted to the storage of copper. No cause has yct been found for the
condition observed, which is, perhaps, a very indirect result of
disturbance of environmental conditions. The investigation is still
in progress, and the Bureau expects to continuc it by regular periodic
observations for such period of time as may be necessary to arrive at
definite conclusions. Since chemical problems are involved, the
Bureau has enlisted the cooperation of the water laboratory of the
Bureau of Chemistry in the further prosecution of the study.

A poor condition of oysters presented itself, likewise, in Apalachi-
cola Bay during the early winter. After careful investigations were
conducted by the Burecau, the condition was attributed to a de-
ficiency of rain in preceding months. At a later time, and after a

eriod of increased rainfall, it was learned that the oysters had
attened and resumed a normal condition. '

Late in the fiscal year the Bureau was cnabled to undertake at
slight expense, by cooperation with the New Jersey State Agricul-
tural Experimental Station, a study of the feeding, growth, and
propagation of oysters in the vicinity of Barnegat Bay. °

e service of the Bureau to the oyster industry has been rendered
more effective by the cooperation extended llﬂ)y several Statoe depart-
ments, notably in Connecticut, Maryland, New Jersey, New ?ork,
and Rhode Island.

Sea mussels.—The sea mussel is one of the largely unutilized
resources of the North Atlantic coast. While it has not been difficult
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to create a demand for sea mussels properly prepared, and while some
packers have been interested to preserve mussell)s for market, difficul-
ties have been encountered in obtaining at tho right time an adequate
supply of mussels in condition for use. During the fiscal vear 1918,
the Burcau conducted a reconnoissance of the mussel beds of the
southern coast of New England and along the shores of Long Island
Sound. In the fiscal vear 1919 a similar investigation was made on
the coast of Maine, with valuable aid from the commission of sea
and shore fisheries of Maine. A summary of the results as reported
by the investigator may be given:

1. A survey of the mussel beds lying near low-tide level was made
between Portland and Eastport. The most important beds were
centered in six regions: Casco Bay, Medomak River, St. George
River, Deer Isle, Frenchmans Bay, and Jonesport.

2. Within these limits more than 1,200 acres of natural mussel
beds were located which were estimated to vield 1,279,000 bushels.
Not more than 10 per cent of this area supported a growth of first-
class, marketable shellfish. The rest of it was covered with a small,
undersized stock of poor quality that would never amount to any-
thing unless transplanted to deeper water and more advantageous
situations.

3. The best beds lie at or below low-tide mark and yield from
2,500 to 5,000 bushels per acre.

4. Artificial cultivation, by transplanting young or seed mussels
from beds situated between tide marks to areas in deep water, where
conditions are favorable for growth and fattening, would result in
an enormous production of marketable shellfish.

5. There is no oyster industry on the Maine coast with which a
mussel industry might conflict.

6. The water of the bays and estuaries on the Maine coast is unusu-
ally pure and free from pollution, which makes them most desirable
areas for the production of marketable mussels.

7. There is o small demand for Maine mussels in Chicago which is
being supplied from the beds in Frenchmans Bay.

8. Several of the leading packing houses located on the North
Atlantic coast are interested in the canning of mussels and are takin,
steps to put the product on the market. ’%‘hey should be encoumge§
in this effort by help in solviniz the problems that arise in the han-
dling and preserving of the shellfish and by advertising any products
of real merit that are produced.

9. It is believed that the development of a mussel fishery is a
ractical thing and that it will add considerably to the wealth and
ood supply of the Nation.

Fresh-water mussels.—The investigations and experiments bear-
ing upon the propagation of fresh-water mussels, conducted in con-
nection with the fisheries biological station at Fairport, have continued
to vield valuable results. One of the most significant experiments
was conducted in the Mississippi River at Lako %epin during the sum-
mer of 1918, when fish, after infection with the glochidia of fresh-
water mussels, were kept in an inclosure 12 feet square, erected in
shallow water in the lake. This small pen was provided with a
board bottom over which a thin laver of sand was laid, and after 1t
was placed in water of suitable depth in the lake it was stocked with
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172 fish of various species bearing an artificial infection of glochidia
of the Lake Pepin mucket (Lampsilis luteola). Seventy-nine of the
fish were retained in good condition beyond the period of 14 days
regarded as necessary for the completion of the stage of parasitism.
In all, 11,199 living young Lake Pepin muckets were taken from the

en on September 23 (besides 502 individuals removed on previous
gates). is represented an average yield of a little over 80 living
mussels per square foot in addition to a few of other species re-
sulting from natural infection. This experiment is of much signifi-
cance as bearing upon the success of the artificial propagation of
the Lake Pepin mucket.

Miscellaneous studies of shellfish.—While it has not been feasible
to continue actively the invesfigations of the blue crab which have
been so successfully prosecuted in the fiscal years immediately Yre—
ceding, the Bureau has completed reports dealing with the blue-
crab fishery of the Chesapeake Bay and with the life history of the
blue crab.” These reports, which were in process of publication at
the close of the fiscal year, will undoubtedly be of material value to
State authorities concerned with the protection of the crab and the

reservation of the fishery in undimimshed force. It has been grati-
ving to learn that a greatly increased catch of blue crabs in these
waters has ensued, in consequence, as it is believed, of wise protec-
tive measures based in great part upon the results of the Bureau’s
investigations.

At the Key West, Fla., biological station, inquiries into the habits
and growth of the spiny lobster have been continued, and upon the
basis of useful information furnished to the State authorities of
1Florida,, more effective protective measures have been enacted into
aw,

Through the cordial cooperation of the United States National
Museum, the Scripps Institution for Research at La Jolla, Calif.,
and the California” Fish and Game Commission the Bureau was
enabled, at scant cost, to conduct investigations into the life history
of the spiny lobster of the southern coast of California. Results of
substantial interest were obtained.

The Bureau also continued, during a portion of the fiscal year, its
examination into the shellfish resources of the northwest coast.

AIDING PRODUCTION AND PREVENTING WASTE.

In view of the shortage of food supply which has confronted the
country, the Bureau deemed no service more important than that
which ‘could be rendered to combat conditions responsible for losses
of (freserved fish or wastage due to & lack of coordination of supply
and demand, in addition to preventing waste of surplus catches of
fish and bringing new species of fish into the market. ~Some of these
problems could best be attacked by methods of scientific inquiry,
such as the investigation of the preparation of fish by methods of de-
hydration and the study of methods of preventing the deleterious red-
dening of salt codfish. ~In some instances the situation seemed to de-
mand not investigation, but action, and in such cases the scientific per-
sonnel of the Bureau was ready and effective for the performance of
any service that the situation seemed to require. Consequently, it
is proper in connection with the report of scientific investigations to



REPORT OF THE COMMISSIONER OF FISHERIES. 29

mention the cooperative services rendered in the campaign for in-
creased consumption of fish from the Gulf of Mexico involving efforts
to facilitate capture, transportation, and sale of the fish; the giving
of demonstrations and personal instruction in the proper cure of
Alaska herring; the partial equipment of an experimental fishery-
products laboratory in southern California; and the conduct of ex-
periments in the preservation of fish by methods of canning, salting,
and smoking.

While legislation for the protection of fish and shellfish is a function
of the several States, it is one of the primary objects of the scientific
activities of the Burcau of Fisheries to acquire and distribute such in-
formation as will be useful in the framing and enforcement of wise
protective laws. Allusion has alrcady %)een made to assistance
afforded the authorities of several States with regard to the protec-
tion of the salmon, the blue crab, and the spiny lobster. Coopera-
tion of like nature has been extended in relation to various other
fishery resources, notably the fresh-water mussels.

1t has been evident for a number of years that tho future of the .
fresh-water mussel industrics was largely dependent upon the adop-
tion of proper measures of conservation. An important step in the
direction of conservation was taken when fol{)owing a series of
investigations by the Bureau of Fisheries, éongress authorized the
conduct of tho artificial propagation of mussels in connection with
the establishment of the fisheries biological station at Fairport. The
success of artificial propagation, however, is dependent upon the
adoption and enforcement of appropriate protective measures, and
for this phaso of conservation the States alone are responsible. It
is not only important that the several States concerned should en-
force measures of protection, but, since tho mussel resources aro
frequently found in interstate streams, it is an essential condition
of %he best results that there should be identical or concurrent leg-
islation among the several States exercising jurisdiction over the
different portions of a stream.

Much interest in the matter of concurrent legislation has been
manifested not only by the manufacturers of pearl buttons and the
mussel fishermen, %ut by responsible officials of several States as
well. The Bureau of Fisheries has also endeavored to cooperate
with all interested persons in the devising of protective measures
which would be effective in the accomplishment of the desired re-
sults without creating greater disturbance of economic conditions
than is inevitable. Having been informed that serious efforts were
being made in several States of the Mississippi Basin to have pro-
tective legislation enacted by the legislatures then In session, the
Bureau prepared a statement treating of the noecessity for measures
of conservation, and this statement was comprised in a paper
entitled ‘‘Fresh-Water Mussels: A Valuable National Resource
Without Sufficient Protection,” issued in February and widely dis-
tributed in the States concerned.

Tt seems not inappropriate to direct attention to the fact that the
scientific activities of the Bureau havo suffered in consequence of the
wide disparity between the salaries I;;lid in the Bureau and those paid
for work of similar character in other branches of the Government
service, and more especially in outside institutions of learning or
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research. In consequenco of this condition, it is found impossible
to keep the lower positions continuously filled, and the effective per-
sonnel is always less than the nominal personnel as authorized by the
Congress. That a gratifying degree of progress in investigational
work has been made during the fiscal year under report is due in
great measure to the labors of loyal and self-sacrificing assistants
who have devoted themselves permanently or temporarily to national
service through the Bureau of Fisheries. It is only fair to them
that this statement should be made.

BIOLOGICAL LABORATORIES.

Owing to exceptional conditions none of the Bureau’s biological
laboratorics were in regular and full operation during the fiscal
year 1919.

The laboratory at Beaufort, N. C., had been surrendered to the
Navy Department for the period of the war, the Bureau having
entirely withdrawn except as the experiments in terrapin culture
were continued in such manner as to prevent the loss of valuable
stock or the interruption of experiments which involved observa-
tions and records during periods of several years. At the close of
the fiscal year negotiations between the Department of Commerco
and the Navy Department were in progress looking to the return of
the station to this Bureau.

The Woods Hole (Mass.) laboratory was largely occupied by the
Navy Department, and the Bureau had either abandoned tempo-
rarily or transferred to other points the investigations normally
conducted at this station.

The Fairport (Iowa) biological station was in fuller operation than
any other, but since 1t hadgbcen impossible to replace immediately
the main Zbuilding destroyed by fire in December, 1917, the station
was operated during the summer of 1918 with a reduced force.
Nevertheless, through the loyal cooperation of the permanent per-
sonncl of the station and the cheerful submission by temporary inves-
tigators to service under conditions of discomfort and inadequate
facilities, the progress of the work of the station suffered much less
interruption than might have been expected. Some mportant
phases of the work of this station have already been alluded to in
connection with various special subjects.

In the early part of the fiscal year advertisements were made
soliciting bids for the construction of a fireproof building at Fairport,
as authorized by Congress with the appropriation of $80,000 for its
construction and equipment. Notwithstanding that the Bureau had
made a special effort to reduce the cost of the building as much as
possible without sacrificing the essentials of safety and efficiency, the
lowest bid received was found to be beyond the available appropria-
tion. Steps were taken immediately to revise the plans, partly by
the elimination of some desirable facilities and partly by the most
careful attention to such details of construction as might permit a
reduction in costs without sacrifice of value. Bids were again solic-
ited during the spring of 1919, but again nonc was received that camo
within the amount of the appropriation. It was, thercfore, deemed
unavoidable that a supplemental estimate be submitted to tho
Congress. This having been done, an additional appropriation of
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$10,000 was made available, and the work of construction is in
progress.

At the Key West (Fla.) biological station further progress in con-
struction has been made, and the station is rendering a useful, if as
yet somewhat limited, service. The inadequacy of the agpropria-
tions ﬁranted for the construction and equiﬁment of this laboratory,
as well as for its personnel, are matters which will be presented to
the Congress in connection with the estimates for the fiscal year 1921.
The activities of the station at present have to do with the spiny
lobster, with results as indicated on a preceding page, and with the
habits, distribution, and propagation otp marine fishes.

The Bureau maintains no biological laboratory on the west coast,
although it enjoys at times the courtesies of other ﬂlboratories existing
on that coast. It has also several assistants engaged actively in in-
vestigations localized in Pacific Coast States. Since a local head-
quarters has been found desirable in addition to the office main-
tained at Seattle, the Bureau has reopened an office in San Francisco.
With one resident officer in charge, this office serves a very useful
purpose, not only as a headquarters and base of supplies for inves-
tigators and other employees, but as an agency for the transaction
of local business of the Bureau and for the dissemination of informa-
tion to the public. Appreciation of the service of this office is at-
tested by the increasing number of persons who call to consult the
Bureau’s publications, to secure its economic circulars and memo-
randa, or to solicit information on diverse subjects relating to fish

and fisheries.
PROPAGATION AND DISTRIBUTION OF FOOD FISHES.

RESUME OF THE OPERATIONS.

The artificiai propagation and distribution of food fishes, together
with the various collateral activities closely associated therewith,
were attended by serious drawbacks in 1919. Difficulty in obtain-
irlllg and retaining the services of qualified men at the compensation
allowed by Congress; the increasing cost of labor, materials, and
supplies; and increased charges for the movement of fish-distributing
cars, amounting to more than 50 per cent since January 1, 1919, were
among the circumstances that combined to retard operations and
that compelled most careful planning, efficient execution, and sus-
tained interest and zeal in order to maintain the magnitude and
quality of the work without exceeding the funds available.

Nevertheless, the year’s output of food and game fishes was larger
than ever before. The total number of fishes and fish eggs distrib-
uted was about 5,876,985,000, an increase of 718,000,000 over 1917,
and about 1,778,000,000 over 1918. Nearly 733,000,000 of fertilized
eggs were sent out from the Federal hatcheries; most of these were
from the commercial species of the Great Lakes and from Pacific
salmons, and nearly alf) were consigned to State hatcheries, where
incubation was completed, the young being planted in local waters.
Upward of 440,000,000 eggs 0¥ marine fishes were obtained from
commercial fishermen of New England, fertilized and planted on the
spawning grounds, in addition to the large numbers handled at the
hatcheries. Over 4,500,000,000 of young fish were distributed as

356286°—21——3
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fry, mostly lake trout, whitefish, cisco, and pike perch on the Great
Lakes; shad, salmon, yellow perch, and striped bass on the coastal
rivers; carp and buffalofish in the interior waters; and cod, haddock,
EOHOCk’ and flounder on the Atlantic seaboard. The output of

ngerlings, yearlings, and adults was upward of 151,000,000, with
catfish, carp, chinook salmon, sockeye salmon, brook trout, rainbow
trout, and crappies predominating. Although the distribution of
fish in the fingerling stage decreased about 10 per cent from 1918,
this falling off was practically confined to one species and indicates
no slackening of effort. On the contrary, facilities for fingerling
production are being increased, particularly as regards the salmons
of the Pacific coast.

Comparing the general distribution of 1919 and 1918, it may be
noted that there was an increase in cisco, rainbow trout, Atlantic
salmon, landlocked salmon, buffalofish, carp, shad, pike perch, yellow
perch, crappies, pollock, and haddock, and there was a decrease in
whitefish, ¢ 'noof() salmon, steelhead salmon, and lake trout.

SuMMARY BY SpeciEs oF THE DisTrisurioN oF FisH AnD Fisn Eces DURING THE
FiscaL YEAR 1919.

Adixlts,
8pocies. Eggs. Fry. E’g’h‘;’gg;r'_ Total.
lings. '
12, 639, 830
43,453, 060
113,696, 335
,024, 250
25,000
te . 310, 385,000
Lake herring (cisco) 2, 880, 000
Chinook 81MoOn. . .oevvevveneninaneeeannnnns 11,802 47,219,250
Bockeyo BAIMON. .. cvviaeiiiiiiiiieiie 101,538, 320
QIlver S8IMON. - covvviememrnnnennarianreonena]ieeiianniaaoan, 7,464,020 , 808, 750
b: .. 426, 500 5, 796, 460
253, 840 9,917,400
390, 000 2,390, 700
424, 870 1,012,555
128,125 2,426,415
38, 500 6,387,510
200, 000 3,208,100
73,000
32,328,655
11,903, 685
275,000
9,437,000
375,936
18,975
....... 15,837,865
1,525,465
239, 445
............... 75,460
............... 1,080
LTt S CETTTTTT T ryros 1,353, 165
PLRO POrCh . oo oneeaeee e eaecaanneaeanans 581,760, 710
Yellow pPorch.....coeieenieniiieniraneenenns g 'y 900y 204,303, 300
White perch...c...ceieieeriiecnaaimnaenceenefoeaaiiiiiii, 2,035,000 {.............. 2,035,000
White bass................ Y 8,865
Yollow bass............... cofreeeeieaeacna.s 600
St;icicd bass......cooiailll .. 13,540,000 000
Mackerel. .. 9,508,000 |. 000
Cod.... 64,331,000 |. 000
703,972,000 |. 000
129,692,000 |. 000
2,654, 192,000 000
1,000, 000 250
...................................... 7,500, 000 000
TPOLBLe seeeeesenereeaeeaneneaeeeaeaaaas 1,177,870,545 | 4,547,340,326 | 151,774,480 | 5,876,985,350
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HATCHERIES OPERATED.

There has been no addition to the list of regular hatcheries operated.
A hatchery provided by the National Park Service of the Department
of the Interior was constructed under the supervision of the Bureau
in Glacier National Park and is being maintained as an auxiliary of
the Bozeman (Mont.) station. Its special function is to maintain
and increase the supplies of fish in the various waters of the park.
The construction of the hatchery in Rhode Island has been further
delayed by the inadequacy oty the available appropriation, and
Congress will have to provide a substantial addition to the original
sum in order that the hatchery and other necessary structures may
be completed. The shad hatchery in Maryland near the mouth of
the Susquehanna River, whose operations were suspended by order
of the Secretary because of failure of the State to conform with the
requirements imposed by Congress, has remained closed, and its
equipment has been largely transferred to other stations.

The hatchery work as carried on at the 70 main and auxiliary sta-
tions in 1919 was located in 33 States and Alaska. The following list,
arranged in alphabetical order by States, shows the fish-cultural
stations and auxiliaries in operation during 1919, with the fishes
handled at each. Mere egg-collecting stations are not included.

MAIN AND AUXILIARY Fi18H-CULTURAL StATIONS OPERATED DUuRING THE FrscaL

YEeaAr 1919.
State and locality. Specles handled.
Alaska:
Afognak Sockeye and humpback salmons.
Yes Bay ... Do.
Arkansas: Mammoth Spring....... Targemouth and smallmouth black basses.
California:
Baird Chinook salmon.
. Bo.
.. 0.
Colorado: Leadville ...| Blackspotted, brook, lake, and railnbow trouts.
Georgia: Cold Springs ...| Bass, sunfish, catfish.
Idaho: Parisa ‘Whitefish.
Illinois:
Meredosia. . Rescued fishes.
Quiney.... Do.
JTowa:
Fairport....eeceeeeienenn. . Do.
Manchester............... ...} Brook and ralnbow trouts, bass, sunfish.
Bellevue............. ...| Rescued fishes.
North McGregor...... ..

. Do.
Kentucky: Louisville. . .... ...| Brook and rainbow trouts, bass, sunfish.
Louisiana: Atchafalaya............ Buffalofish,

aine:

Boothbay Harbor. ............ Cod, haddock, flounder.

Craig Brook.......... Atlantic and fandlock salmons, brook trout.
Landlocked and steelhead salmons, brook trout, smelt.
Landlocked salmon
Shad, yellow perch.

...| Brook and ralnbow trouts, smallmouth black bass.
.| Cod, haddock, pollock, flounder.
Cod, flounder. .

Brook and rainbow trouts, smallmouth black bass.

...| Lako trout, whitefish.

...| Pike Perch.

...| Lake trout, steethead salmon, whitofish, pike perch.
..| Pike perch.

Brook and lake trouts, whiteflsh, pike perch.
Black bass, rock bass, rescued fishes.

..| Black bass, crappie, sunfish, warmouth bass.
.| Rescued fishes.
Catfish, ralnbow trout, black bass, crappie, sunfisb.

a Auxillary of the S8pringville (Utah) hatchery.

Maryland: Bryans Point.
Masiachusetts,
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MAIN AND AUXILIARY F1sH-CULTURAL STATiONs OPERATED DURING THE FisoAL

YEAR, 1919—Continued.

State and locality. Species handled.
Montana::
BOzomMOAN . .eue. i, Blackspotted, brook, and rainbow trouts, grayling.

Glacier National Park. .
New Hompshire: Nassau..........

New York: Cape Vincent..........
N ortp Carolina: .

Ohio: Putin Bay
Oregon:
Clackamas........eeevnueennnnn

Applegate. ..
Rogue River. .

.| Blackspotted, brook, and rainbow trouts.

Bli)ook and rainbow trouts, landlocked salmon, smallmouth black
asS.
Brook and lake trouts, whitefish, clsco, yellow perch.

Shad, black bass, sunfish, yellow perch, white perch.

.| Striped bass.

Carp, whitefish, pike perch, ycllow perch.

Cl:inook and steelhoad salmons, blackspotted, brook, and rainbow
routs.
Chinook, silver, and steelhead salmons.

" Chinook, silver, and steelhcad salmons, blackspotted and rainbow

trouts.
. U“))Her Clackamas. . Chinook, silver, and steelhead salmons.
illamotte Falls. .. Shad.

St. Helens..........
South Carolina: Orangeburg..
South Dakota: Spearfish. ..
Tennessee: Erwin........
Texas: San Mareos.
Utah: Springville. . ceeevennaano...
Vermont:
St.Johnsbury.................

Do.
.{ Catfish, black bass, sunfish.
.{ Blackspotted brooﬁ:, lake, and Loch Leven trouts, steetheadsalmon.
.} Brook and rainbow trouts, black bass, sunfish.
.| Black bass, sunfish.
Blackspotted, brook, and rainbow trouts.

Brook, lake, and rainbow trouts, landlocked and steelhead salmons,
smallmouth black bass.
Holden...occemeeincnnnnnn. Brook and lake trouts, landlocked and steelhead salmons.
Swanton. . ... .| Pike perch, yellow perch.
\valrglxdagt Wythoville Brook and rainbow trouts, black bass, sunfish.
ashington:
Baker Lake. . ....c.eoeenaaa.l, Chinook and sockeye salmons.
Birdsview....c.cveeeeeeeenanan. Chinook, chum, humpback, silver, sockeye, and steclhead salmons,

blackspotted trout.
Chum and silver salmons.
.| Chum, silver, and steelhead salmons.
.| Chinook, silver, and steelhead salmons.
.| Chinook, silver, and sockeye salmons.
.| Chum, humpback, and silver galmons.
.| Chinook, chum, humpback, silver, and steelhead salmons.
.| Chinook salmon.
Chinook, chum, and sockoye salmous.

Brook and rainbow trouts, black bass, sunflsh.
Brook and rainbow trouts, rescued fishes.

g W ones..
Little White Salmona........
West Virginia : White Sulphur

Wyoming:
Sarat

0 Blackspotted, brook, and ralnbow trouts, steclthead 8almon.
Yellowstone National Park b_ .

Blackspotted trout.

s Auxillary of the Clackamas (Orcg.) hatchery. b Auxiliary of tho Bozeman (Mont.) hatchery.

Five special railway cars employed in distributing the output of
the hatcheries traveled 97,571 miles, and detached messengers in
charge of special shipments of fish traveled 425,966 miles. Distri-
butions were made, as usual, in every State and Alaska

The United States Railroad Administration adopted a new tariff
for the movement of fish cars, which went into effect January 1, 1919.
The charge for a one-way movement of a car is 10 one-way adult
fares, with a minimum charge of $15. This is & material increase
over the average rate formerly paid by the Bureau. The United
States Railroad Administration also adopted new regulations gov-
erning the transportation of live fish in cans and fish eggs in crates
in regular baggage service. Effective May 1 in southeastern terri-
tory, June 15 In eastern territory, and April 1 in western territory, the
baggage tariff was chan%ed to provide for handling not to exceed
twenty 10-gallon cans of live fish or 20 crates of fish eggs, or 20 such
containers combined.

During the year thero were received 8,603 applications for fish
for interior waters, most of the applications bearing the indorsement
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of a Senator or Representative in Congress. It has been possible
to take favorable action on practically all of these applications, the
only cxception being in the case ofy the smallmouth black bass,
the demand for which is far in cxcess of the output of the few hatch-
eries at which this species can be successfully produced.

RELATIONS WITH THE STATES IN FISH CULTURE.

Practical cooperation with the States has continued to prevail
throughout vhe country. In several States cgg-collecting stations
have been operated jointly, the eggs taken being developed in the .
hatcheries most conveniently located or from which distribution of
the resulting fry could be most advantageously accomplished.

Large numbers of eggs and limited numbers of young fish have been
donated to the State fish commissions. This cooperation was ex-
tended to 29 States and covered upward of 670,000,000 eggs and
over a million young fish, as shown in the following table. On the
other hand, various States have made similar donations to the Bureau.

ArLorMENT oF Fisg AND IisHE Ecaes To StATE Fism ComMissions DURING THE
IF1scaL YEAR 1919,

[All Nigures aroe for eggs unless otherwiso indicated. Fingerlings are designated a and fry b.]

Stato and species. Number, State and species, Number.

California: Chinook salmon........... 11,802,500 || New Jorsey—Continued.

Connecticut: Steelhead salmon. . ....ueooe.o..... 25,000
L0713 F | T 61,100 Yellowperch..................... 21, 600, 000
Crappie. eees 63,0600 || Now York:

Sunfish, c.ooveivennnniiiiiiia, a1,400 Laketrout................o...... 1, 800, 000
Yellow perch..................... al,625 Whitefish.......cooooiiiiaiao. 9, 000, 000

Idaho: Rainbow trout............... 50, 000 Lake herring...............c..... 32, 500, 000

Ilinois: Whitefish.................... 5,000, 000 Landlocked salmon. ............. b 15, 000

Indiana: Pike perch................. &, 050, 000 Steclhead salmon. . .............. 200, 000

Towa: Strawherry bass. . ....ciieeeaan.. 42100
Rainbow trout................... 70, 000 Sunfish, . ccoveiinniininnian... a 100
Rock bass... @ 13,000 Pike porch.... et 60, 000, 000
Pikeperch........cooooioienn... 6,000,000 (| Ohio: Whitefish.. ................... 10, 800, 000

Kentuckf;: Oklahoma:

Brook trout._.................... a 150 Rainbow trout................... a7, 800
Rainbow trout. 6 4,250 Black bass, largemouth. . ........ a 3,000
Yellow perch.......ocveevnnnanan.. 5100, 000 Black bass, smallmouth.......... a 400
Maine: Landdocked salmon. . ........ 405,127 || Oregon:
Maryland: lackspotted trout....cceeun..... 121,000
50, 000 Rainbow trout................... 765, 000
e 2,900 Sockeye salmon....c.eeeeeennnn.. 3, 440, 100
a 1,415 || Pennsylvania:
b 1, 000, 000 te 37,070,000
5, 100, 000 Lako horri 88, 700, 000
Pike perch 15, 050, 000
1,900,000 | Rhode Island:
20, 000, 000 Black bass, smallmoutb.......... b 7, 500
288, §00, 000 Pikeporch.....cccevevrennnne.... b 200, 000
South Dakota:
250, 000 Brook trout....eceeiineeennnnnn.. a 45,000
50, 000 Rainbow trotteeeece. . eeeeenenee. a 50,000
125,000 || Tenngssee: Rainbow trout....... vees 42,700
@ 6,500 || Vermont;
160, 000 Steelhead salmon. . .............. 50, 000
b 40, 000 Pike perch....oeevreicnicnnnnann 16, 200, 000
‘Washington:
e 2,400 Rainbow trout................... 100, 000
a3, 000 Steelhedd salmon. . ....cceeeeneeen d
1,000,000 || Wisconsin:
........... 3700 atflsh,.......ooiiiiiieienianenns a7,200
............ a1,300 Whitefish....coceoio.... 20, 000, 000
........ %a'&%) W Bmi basS. cceereennas 65,000
y yoming:
New Hampshire: Rainbow trout.... 100, 000
bow trout... a 2,224 Steehead salmon. . 50, 000
N P}l:e perch..... 6, 000, 000 Potal { 670, Zég' gﬂ
ow Jersey: 1027 ) R s
Rnlubzw trout................... 35, 000 b1, 362, 500
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PROPACATION OF COMMERCIAL FISHES8 OF GREAT LAKES.

While there were many discouraging features connected with the
propagation of the commercial fishes of the Great Lakes, the aggre-
ate output of the hatcheries was nearly twice as large as in 1918.
nfavorable weather during the spawning season, together with the
scarcity of skilled labor, tended to reduce the numbers of lake trout
and whitefish produced, but the poor showing in that branch of the
work was in part compensated for by the large increase in the out-
put of cisco and pike perch, the production of which was six times
_greater than in the preceding year.

For the first time in its history, the Duluth hatchery was stocked
with ﬁ)ike-perch eggs collected in State waters, this being made
possible through an arrangement with the State authorities for co-
operative work at Pike River. The Bureau’s share of the operations
was 40,000,000 eggs.

A temporary hatchery established at Bay City, Mich., on Saginaw
Bay, was eguipped with apparatus from other Michigan stations
and supplied with water from the city mains for the purpose of
utilizing the large number of pike-perch eggs which were reported to
be obtainable from the commercial fishermen of that region. The
fishermen cooperated to the fullest possible extent in supplying eggs,
and the success of the collections far exceeded all expectations.
Consignments of eggs from this station were as follows: Two
hundred and eighty-eight million eight hundred thousand to the
Detroit State hatchery; 60,000,000 to the New York Conservation
Commission, and 29,250,000 to the auxiliary hatchery of the Bureau
at Charlevoix. The 95,400,000 eggs which were retained at Bay
City were lost owing, it is supposed, to chlorine used by the city
authorities for clarifying and purifying the water. It is evident that
favorable work in pi{le-perch propagation may be done at this point,
and the establishment of a hatchery with a capacity of at least 1,000
jars is desirable. This plant could handle other fish besides pike
perch, and there is particular need for artificial propagation ad-
dressed to local ciscoes or lake herrings.

In the Lake Michigan and Lake Huron fields covered by the auxil-
inries of the Northville station, it was necessary, owing to lack of men,
to reduce the number of egg-collecting points formerly operated,
which condition, combined with abnormally warm weather and a
small run of fish, resulted in the taking of only 33,269,000 lake-trout
eggs, less than half the previous years record. Whitefish eggs for
the substation at Charlevoix to the number of 35,548,000 were secured
from Lakes Michigan and Huron and were sup?lemented by shif-
ments of 64,680,000 eggs from Lake Erie, all of poor quality.
the whitefish operations of the Put in Bay hatchery in Lake Erie,
420,650,000 eggs were collected, all but 50,000,000 being obtained
from fish taken by commercial fishermen. A considerable propor-
tion of these eggs were consigned to the various State fish commis-
sions, and upward of 126,000,000 vigorous fry were liberated from
the Put in Bay hatchery.

The C%pe incent hatchery had an unusually successful season.
For the first time since its establishment, no lake-trout eggs were
shipped from other stations, full reliance being placed on home col-
lections. Whitefish eggs to the number of 93,510,000 were secured
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from fishermen of Lake Ontario, the great bulk of this take coming
from the Canadian side of the lake under an arrangement with the
fishery authorities of Canada. The hatchery was overstocked, and
consignments of eggs were made to New York, Pennsylvania,
and Canadian hatcheries. Fisheries at Fair Haven and Sodus Point
yielded 218,000,000 eggs of the cisco, and fisheries in the eastern
end of the lake produced additional eggs that brought the total to
239,950,000, of which 146,700,000 were transferred to hatcheries in
New York, Pennsylvania, and Canada. The immediate output
of the Cape Vincent station was 86,180,000 cisco fry, all planted in
Lake Ontario.

In the usual operations on Lake Champlain addressed to the pike
perch, 245,350,000 eggs were taken at the newly acquired site near
the mouth of Swanton River, and after considerable numbers were
shipped to applicants the remainder were incubated at Swanton,
yielding 71,500,000 fry which were deposited locally.

An attempt is being made to establish a run of chinook salmon
in the St. Lawrence River and Lake Ontario, and to this end chinook
salmon eggs in limited number are being sent from the Pacific coast
to the Cape Vincent hatchexﬁ'. The first shipment, consisting of
820,000 eyed eggs from the Little White Salmon hatchery on the
Columbia River arrived at Cape Vincent in November, 1918, and
798,400 fry were hatched therefrom. Some of the young reared in
troughs took food readily and made splendid Erowth and had small
mortality. The result of this shipment was the planting of 627,000
advanced fry and 150,000 fingerlings.

Mention should be made of the inauguration of whitefish hatching
at Bear Lake, situated in Idaho and Utah. A field station, auxiliary
to the Springville hatchery, was established at Paris, Idaho, in the
autumn of 1918, and several million eggs were secured from fish
taken by net fishermen. The experience gained will be valuable in
planning for the continuance of this work, which is demanded in
order to perpetuato and maintain the whitefish peculiar to this lake.

CULTIVATION OF POND AND RIVER FISHES.

The numerous stations throughout the country that are concerned
with the maintenance of the supplies of fish in the rivers and minor
waters of the interior have in general been successful in meeting the
ever-increasing demands that have been made on them for trouts,
basses, and other species.

The demand for brook trout far exceeds the productive capacity of
the hatcheries when reliance is placed solely on the eggs obtainable
from brood fish and from wild fish in waters available to the various
hatcheries. It has, therefore, been necessary to supplement the
local collections by considerable numbers of eggs purchased from
commercial fish-culturists. During the year 1919 approximately
11,000,000 such eggs were distributed among 15 stations. The other
brook-trout eggs that were handled in 1919 consisted of 900,000
collected from wild fish in Vermont, 4,350,000 from wild fish in
Colorado, Utah, and Wyoming, and smaller numbers from domesti-
cated fish, the total number from all sources being 16,463,200. The
output of 11,903,665 included 7,638,615 distributed as fingerlings.
All pending applications for brook trout have been filled by liberal
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allotments, and carload shipments have in addition been made to
various national forests, the deliveries being to officers of the Forest
Service who superintended the planting of the fish.

The demand for rainbow trout is next to that for the brook trout.
Considerable collections of eggs have, as usual, been made from
domesticated fish held in ponds at the Wytheville, lirwin, White
Sulphur Springs, Manchester, and Neosho stations, but the bulk of
the eggs—namely, 7,357,100—has come from wild fish in Montana,
Wyoming, and Utah. A new and very promising field for collecting
e%gs of wild rainbow trout has been located in Sage Creek, Wyo.,
about 70 miles from the Saratoga station. The %\'Iadison Vaﬁey
field in Montana, operated from the Bozeman station, was unusually
productive, and 3,935,000 eggs of exceptionally good quality were
secured, an increase of nearly a million over the record season of
1918. The collection of grayling eggs in this same locality was the
smallest for a number of years.

The landlocked salmon is in great demand in its native State of
Maine and in various States to which it is not indigenous. The
sources of cgg supply in 1919 were Green Lake, Fish River Lakes,
and Grand Lake Stream, the number of eggs obtained being 213,000,
914,000, and 345,000, respectively. The first duty of the Bureau
as regards landlocked salmon is to maintain the fish in its home waters.
As tﬁese waters are extensive and many of them are depleted, and
as the number of fish available for distribution is limited, many appli-
cations from outside States have had to be refused.

The available supply of basses, crappies, sunfishes, ctc., has been
about the average of recent years. ¢ Mammoth Spring station,
the principal source of smallmouth black bass, suffered a serious
reduction 1n output owing to the loss of brood fish by flood. The
extension of facilities for black-bass culture is constantly in progress,
but the demand can not be adequately met with the existing stations,
and an increase in bass stations is needed, particularly in the south-
western section of the country.

In the second season’s opcrations at the temporary field hatcher
on the Atchafalaya River in Louisiana, the output of buffalofish
was materially increased. From fish caught for market the Burecau’s
agents, in cooperation with the State department of conservation,
were able to save 136,200,000 eggs, from which 110,940,000 fry were
hatched. Extremely unfavorable weather interfered with the work
and reduced the output.

CARP CULTURE.

Carp culture, discontinued many years ago, has been resumed,
as yet on an experimental scale, on Lake Erie in response to a strong
local demand fgom carp fishermen and carp dealers. The western
end of the lake is the scene of extensive carp fishing, in connection
with which there are maintained large inclosures in which carp are
held alive pending shipment to market. The Bureau’s operations
consist in taking eggs from the fish caught in seines in the Portage
River, Ohio, which would otherwise be lost, and hatching them at
the Put-in Bay station, the fry being returned to the local waters in
which the carp spawn naturally. During the fiscal ycar 1919
the young carp thus produced and liberated numbered 22,800,000.
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Widespread interest in the carp among landowners isevidenced by
the large number of applications submitted from all parts of the
country for carp for stocking private ponds. In view of the unsuita-
bility of the carp for many waters and the prejudice against 1t that
exists partly because of the mistakes made in the original plantings,
the Bureau refers all :(11p lications to the fishery authorities of t%mso
respective States and e?ers to their recommendation in acting on
applications. Without the State’s indorsement the requests for
carp are denied.

PROPAGATION OF RIVER FISHES OI ATLANTIC SEABOARD.

Fairly successful results attended the work of the shad hatcheries
on the Potomac River and Albemarle Sound, the fry planted number-
ing 68,558,550, as compared with 39,168,800 in 1918. Most of this
output is to be credited to the Bryans Point hatchery, but the Edenton
hatchery had a noteworthy increase over all recent years.

The striped-bass_hatchery maintained on the Roanoke River as
an auxiliary of the Edenton station expericnced drawbacks owing to
flood water. During the very short spawning season (Apr. 29 to
May 11) 17,942,000 eggs were collected; the fry hatched tEerefrom,
numbering 13,540,000, were deposited locally.

In tho artificial pro;;]ngation of the Atlantic salmon, designed pri-
marily to perpetuate the run of that species in the Penobscot River,
870 adult fish were collected in spring and held in pens, and from the
700 survivors at the spawning time 2,613,400 cggs were obtained,
the brood fish then being released. Tho eggs were hatched in 165
days at a mean temperature of 38° I'., and the young, numbering
2 390,000, were deposited atsuitable points in the Penobscot, Dennys,
Pleasant, and Narragaugus Rivers.

At the Bryans Point hatchery the usual excellent results were
secured in the propagation of yellow perch.  Adult fish that had been -
caught for market were obtained from fishermen and held in live cars
unti] their eggs were deposited. The fry from this source, all planted
in the Potomac and tributaries, numbered 153,679,500.

PACIFIC SALMON OPERATIONS.

Throughout the Pacific States and Alaska tho Bureau’s salmon-
cultural operations in the season 1918-19 were hampered by war ac-
tivities and by the high cost of materials and the high cost and scarcity
of labor. Noimprovements or repairs at the stations other than those
of a minor and pressing character were attempted, and those were
done mostly by the regular station force. The untoward conditions
were aggravated by the impossibility of maintaining a complete
personnel in the statutory positions; at times in certain ficlds more
than 50 por cent of the regular positions were unfilled. A further
drawback was the influenza epidoemic.

Satisfactory operations were conducted at the two Alaska stations,
the collection of cggs of the sockeye salmon at the Afognak hatchery
being the largest simce the eruption of Mount Katmai in 1912, when
all the sockeye salmon inhabiting lakes and streams in tho ash belt
were destroyed. The take of eggs in these waters has been gradually
increasing since 1914, when 7,380,000 were obtained, rising to 54,681,
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000 in 1918, with indications of a still greater improvement during the
1919 season. At the Yes Bay hatchery 47,300,000 sockeye salmon
eggs were secured, as against 34,950,000 in the previous season. An
innovationin the holding and rearing of young salmon has beeninaugu-
rated at Yes Bay by the treatment of the hatchery creek. The water

assing through the creek is controlled by a 6-foot gauge, and a 1,000-

oot space at the upper end is divided into numerous feeding ponds by
Elacing semicircular rock dams across the stream, while a wire trap

as been placed at the lower end of the creek for the capture of Dolly
Varden and cutthroat trout, natural enemies of the young salmon in
this region. At the lower end of the lake an area of about 4 acres has
been screened off and about 6,000,000 young salmon have been placed
therein for rearing.

At the various%xatcheries in Washington the salmon of all species
liberated have aggregated 38,378,285, of which 21,103,025 were finger-
lings, while 1,791,000 additional fingerlings were on hand at the end of
the fiscal year. At Birdsview, the principal station in the vicinity of
Puget Sound, the collections were less extensive than in the previous
year, but at Baker Lake the scason’s outcome was, on the whole, an
improvement over several previous years. In continuance of tho
efforts to establish a run of humpback salmon in the off years, con-
signment of eggs have been sent from the Alaska stations, and tho
xéesulfaing young have been planted in various tributaries of Puget

ound.

In the Columbia River and throughout the Oregon fields the work
at all salmon stations was seriously handicapped by long-continued
drought and by the activitics of the commercial fishermen, which re-
sulted in the escapement of only alimited number of fish to thespawn-
ing grounds. At the Little White Salmon station 10,693,000 chinook-
salmon eggs were obtained, and from these 9,177,500 No. 2} ﬁnﬁer—
lings were produced. At the Big White Salmon station the egg collec-
tions were relatively large, aggregating 10,665,000, the young from
which were planted locaﬁ as No. 2} fingerlings.

Salmon hatching in Ca{ifornia, at Baird and subsidiary stations;
wags less expensive than in previous years, owing to low stages of the
Sacramento River resulting from a drought. The success of the sal-
mon work in this field is imperiled by the irrigation dam at Redding.
No fish are able to pass over this dam excepting, possibly, a few of the
early run, which may get over before the slri)de oards are put in place.
No fishway is available, and people living in the vicinity are continu-
ally using spears and hooks in the capture of the spawning fish con-

egated below the dam. The State authorities have promised to
mnstall fish ladders, but even with that advantage the future opera-
tions are doomed if fishermen are allowed to continue their operations.
At the Mill Creek station 17,284,500 chinook-salmon eggs were col-
lected, of which 11,164,500 were shipped when eyed to the State
hatchery at Sisson, and 2,304,000 were transferred to Baird. The
remaining eggs produced 3,498,800 fingerlings of Nos. 1% and 2 sizes,
all of which were planted in the creek. ~ At Battle Creek, formerly one
of the most productive salmon stations on the Pacific coast, only
5,384,000 eggs were obtained. Of these, 638,000 were shipped to the
Sisson hatchery, and from the remainder 4,509,000 fry were hatched
and reared to the fingerling stage before liberation. o spawn-taking
operations were conducted at the Baird hatchery, and there was no
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noticeable run of salmon in the McCloud River. The work at this
ioneer salmon hatchery was reduced to the care of the eggs shipped
rom its Mill Creek auxiliary. The output, consisting of 2,280,000
Nos. 1% and 2 fingerlings, was planted in the McCloud River.

The season of 1918 was one of the most successful for shad produc-
tion on the Pacific coast. Two field hatcheries operated at Willa-
mette Falls and St. Helens, Oreg., as auxiliaries of the Clackamas
station, collected 17,265,000 shad eggs from the fishermen’s catch.

CULTIVATION OF MARINE SPECIES.

Marine-fish culture, conducted at the three New England stations—
Boothbay Harbor, Me.; Gloucester, Mass.; and Woods Hole, Mass.—
was as a whole successtul.

Perhaps the most effective branch of this work is that addressed to:

the winter flounder (Pseudopleuronectes), a species that within a few .

years has assumed great commercial value in Massachusetts and is |
now rapidly growing in importance in Maine, givin emg}loyment to :

many persons and yielding good returns at a time when there is little
else for the fishermen to do. At Boothbay Harbor egg collections
from local waters, especially Linekins Bay, aggregated 1,326,408,000,
from which 1,279,256,000 fry were hatched and planted, a very high
ercentage. At Gloucester, where the catch of gravid flounders was
Below the average for the past three years, 152,020,000 eggs were
taken, and 138,990,000 fry were obtained therefrom, the percentage of
hatch being about 91.5. The flounder work at Woods Hole was the
most extensive in the hlstor% of the station. Most of the eggs, aggre-
gating 1,433,613,000, were 0
points on Vineyard Sound and Buzzards Bay yielded considerable
numbers, while at a field station established at Wickford, R. 1., on
Narragansett Bay, 323,238,000 eggs were secured and sent to Woods
Hole for incubation. The output was 1,098,130,000 fry and 137,816,-
000 eyed eggs which latter had to be planted because of the crowded
condition of the hatchery.

The hatching of eggs of the shore cod was on such a small scale as to
be practically a failure at all stations. There was a fairly large collec-
tion of egﬁs for the Gloucester hatchery, but the low density of the
water produced a heavy mortality among the eggs undergoing incu-
bation and made undesirable the sending of other eggs which, to the
number of several hundred million, were in consequence deposited
on the spawning grounds.

A force of spawn takers working among the Gloucester haddock and
pollock fishermen took large numbers of eggs from fish that had been
caught for market. Upward of 1,110,470,000 pollock eggs were col-
lected and 702,250,000 iry were hatched and planted. An experimen-
tal shipment of pollock eggs from Gloucester to Boothbay Harbor was
intended to {)repare the way for regular consignments on occasions
when the Gloucester hatchery is overflowing. The pollock eggs,
arranﬁfd on trays surrounded by snow and rockweed, and packed 1n a
field s :ipging case, arrived in good condition after a 12-hour railway
trip and hatched with normal loss. Haddock eggs to the number of
332,740,000 were obtained; 127,190,000 of these had to be planted
owing to the low density of the hatchery water, the remainder pro-
ducing 129,400,000 {ry.

tained from Wagquoit Bay fish, but other '
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The possibility of saving enormous numbers of eggs of marine fishes
by placing spawn takers on fishing vessels was experimentally tested
in March and April, 1919. Three spawn takers were detailed to ac-
company fishing craft to Georges Bank with instructions to take eggs
from any ripe cod and haddoc%c that might be caught, fertilizo, meas-
ure, and plant them overboard. As a result of seven trips, 73,200,000
haddock eggs and 58,950,000 cod eggs were thus treated. Two men
made four trips on trawl-line vesseﬁ; and took 32,600,000 haddock
eggs and 26,280,000 cod eggs during 46 days. One man spent 30 days
on three trips on an otter trawler, and during that time secured, fer-
tilized, and planted 40,600,000 haddock eggs and 32,670,000 cod eggs.
The value of work of this nature would seem to depend on the active
cooperation of the fishing vessels. If the operations are to be of a
magnitude that will make them worth while, & man or several men on
each fishing vessel should be assigned the task of fertilizing the eggs of
the ripe fish brought aboard the vessel.

LOBSTER HATCHING.

Lobster hatching has practically been abandoned. The Bureau
was never able to conduct it on a scalo sufficiently extensive to pro-
duce any noteworthy effects on the supply, in the face of incessant
fishing and a very general disregard for provisions of law affecting
egg-bearing and short lobsters.

rom the remnant of 8,000,000 lobster cggs carried over from the
{)revious year’s operations at the Boothbay %arbor station, 7,500,000
arval lobsters were produced and liberated in local waters in July.
At tho request of the Maine authorities, 2,000 stripped lobsters which
the State had purchased and still owned were held at the Bureau’s
ound at Pemaquid from the beginning of the fiscal year until Septem-
er. When the lobsters were collected, it was discovered that a very
heavy mortality had resulted, only 624 lobsters being found.

Lo%stcr hatching in recent years was possible only under conditions
that violated fundamental principles of business and biology. The
Bureau was willing to continue the work year after year in the hope of
bringing about a widespread observance of law by affording the fisher-
men a means of disposing of their berried lobsters and by constantly
keeping before the fishermen the need for saving the lobster eggs and
immature lobsters. This course, howover, could not be indefinitely
continued under prevailing conditions, and Congress has now placed
such limitations on the expenditure of the fish-cultural appropriation
as to make it doubtful whether the lobster hatching can be legally
conducted in the existing situation.

The outlook for the lobster from the standpoint of the public is dis-
tinctly gloomy in most sections, but the fishermen, as a ;‘ule, are well
satisﬁef so long as the present outrageous prices prevail. A recent
episode, doubtless typical of numerous communities, serves to indicate
how difficult is the task that confronts the State officials. The lob-
stermen of a certain locality were called together and informed of the
desire of the State to secure their support In carrying out the provi-
sions of law for the protection of egg- earin(i; and short lobsters. The
meeting then voted on the proposition, and more than 80 per cent of
the lobstermen in the community signified their intention to continue
to ignore the law.
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The small appropriation made by Congress in an act approved July

1, 1916, for a lobster-rearing plant proved entirely inadequate, even
when the capacity of the proposed plant was materially reduced from
time to time in an effort to bring it within the appropriation. Re-
uest for a supplemental appropriation was not approved by Congress.
n these eircumstances, the appropriation has been turned back into
the Treasury in the expectation that the project may be revived later

RESCUE OF STRANDED FOOD FISHES.

An outgrowth of the fish-cultural work that has assumed very
reat value and importance is the salvaging of food fishes from land-
ocked ponds, pools, and l)ayous in overflowed districts of the Missis-

sippi valley. These fish, in the natural course of cvents, aro destined
to perish and be cntirely wasted when the shallow ponds in which
they have been left by the receding waters become dry or frozen.
During tho fiscal year 1919 headquarters for rescue work weroe estab-
lished at eight points on the Mississippi extending from Minnesota
and Wisconsin to Mississippi and Arkansas; and seining parties
from the various fish-cultural stations and the biological station at
Fairport covered a wide extent of territory and made collections in
excess of those of any previous year. IKspecially effective work was
done from Homer, La Crosse, Bellevue, ang North McGregor. When
the season closed about December 1, there had been salvaged over
55,000,000 young fishes, representing practically cvery important
species inhabiting those waters, with buffalofish, carp, catfish, crappie,
and yellow perch predominating, as shown in the following tabfe:

Fispes REscUED From OVERFLOWED WATERS oF THE MIssissippr VALLEY During
THE First S1x Monrtis oF THE FiscaL YEAr 1919.

Black bass, largemouth. . ... e 445, 954
Black bass, smallmouth. .. ... oo 2,190
Buffalofish. . . ...t e 2, 590, 335
OBIP - e e e e e e e e e e e e e e e e e e 19, 748, 562
L0771 Y 12, 607, 446
Crappie. e cvreme i e 15, 805, 549
5] T ¢ 18,977
PRKC. -« e oo e e e e e 375, 937
Pikeperch...oooocmiiniiiiiiiieii el 10, 710
Rock bass............ 810
Sunfish.....c.....-- 1, 065, 652
White bass..... , 665
Yellow bhass. ... 600
Yellow perch. ool -.-- 2,354,438
Miscellaneous. ......oooieeiceeiiniinnnns et e 747, 250

2 [P 55, 783, 075

Practically all tho fishes thus saved aro replanted in the adjacent
ublic waters, but a few are consigned to applicants in various States.
n 1919, 55,173,000 fish, more than 98.9 per cent of the total collec-

tions, were restored to the Mississippi and tributaries.

Plans have becen completed for conducting these operations on a
larger scale than heretofore during the fiscal year 1920, and the indi-
cations are that the results in 1919 will bo more than doubled. The
extent of the work that may be accomplished depends mostly on the
funds that are available. There are productive fields yot untouched,
especially in the central section of the Mississippi valley, and the
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saving of these valuable food resources by systematic annual rescue
work 1s of vital importance to the maintenance of the fisheries of the
region. The Burcau will expand its efforts to the full limit of finan-
cial possibility, and should be reinforced by all the States, some of
which up to the present time have exhibited no interest and assumed
no responsibility.

SOME NEEDS OF THE FISH~-CULTURAL SERVICE.

Among the more urgent needs in the Bureau’s fish-cultural work
is an increase in tho number of hatcheries. The new establishments
are desired for States or regions not now provided with hatcheries
or only inadequately served by existing hatcheries. In addition to
Klle fl(()regoing, there should be soveral salmon hatcheries provided for

aska.

There should be congressional recognition of the invaluable service
rendered by the Bureau in salvaging food fishes in the overflowed
districts of the Mississippi Basin, and liberal financial provision should
be made for its continuance and extension.

Throughout the fish-cultural service there is an underpaid per-
sonnel. If the standard of efficiency is to be maintained there must
be provided at once a revised salary scale that will retain desirable
men and induce others to entor the various grades. Noteworthy
results in the artificial propagation of aquatic animals and in the
stocking of our interior and coastal waters can not reasonably be
expected from a staff that in many cases is changing more quickly
than appointment papers can be prepared and delivered.

ARTIFICIAL PROPAGATION OF FRESH-WATER MUSSELS.

The active efforts taken by the Bureau to maintain by artificial
means the supply of pearly fresh-water mussels, on which depend
important ﬁs%eries and an eoxtensive button-making industry,
havo presented the usual aspects. The work is conducted under
the supervision of tho fisheries biological laboratory at Fairport,
Iowa, at various favorable points in the Mississippi Basin from
Arkansas northward.

During the fiscal year 1919 about 136,907,365 young mussels
or glochidia, in a condition of parasitism on fishes, were liberated
in public waters as compared with 209,132,825 liberated in the

revious year. This decrcase was due chiefly to unsatisfactory
abor conditions, which made it difficult to keep cfficient seining
crews steadily employed, with a resulting reduction in the fish catch,
The }[])rincipu reduction was in the Lako Pepin field, the output of
which was 35,423,125, as compared with 91,226,800 in 1918.

Four species of commercial mussels were propagated, the leading
ones being the common mucket (Lampsilis hyamentinag) and the
Lake Pepm mucket (Lampsilis luteola), the others being the yellow
sand-shell (Lampsilis anodontoides) and the pocketbook (Lampsilis
ventricosa). 'The inoculated fish hosts were hiberated in the Missis-
sippi River off Fairport, Iowa; in Lake Keokuk, Iowa; at New
Boston and Oquawka, Ill.; in the Mississippi River at Lake Pepin,
Minn. and Wis.; in Lake Pokegama, Minn.; and in the Black River
in the vicinity of Pocahontas and Clover Bend, Ark.
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The cost of production during the year was $0.0689 per thousand,
practically double that of the previous year. The increased cost
was due to the greater cost OIP labor, equipment, and materials.
Overhead charges and an allowance for depreciation amounting to
$0.0236 per thousand are included in this computed cost. In con-
nection with this work, 51,600 adult and 653,600 fingerling fishes
were reclaimed from landlocked waters in the overflowed lands and
liberated in public waters.  Of the fishes rescued, 150,949, or approxi-
mately 21 per cent, were infected with larval mussels before release.

Experimental plants of adult mussels from the Mississippi River
and from Lake Pepin were made in the Roanoke and Shenandoah
Rivers in Virginia.

The following table shows the details of the work of artificial
propagation:

Musser ProragaTioN 1919, Smowine NuMBER oF EacH Species PLANTED AND
PoinTs oF DEeposIT.

Mississippf
Loke River " | Mississippt Mississippi
Bpecles DPoko- °}',’ L?k" %ti;%%a: at New
. ama, epin a. T
. Mian, Towa. = | Boston,
and Wis.
Yellowsand-shell. ccuemoraeeoaii i iiciieiiaeecereere e e reeaeacas 193, 000
B T T Ty B T 15,634,000 | 10,200, 540
Lake Pepin mucket - 34,463,300 |....coiiieiifererananannn
Pocketbook...... - 959,825 |....ciiiiiniforaianannnan
L 2 21,632,100 | 35,423,125 | 15,634,000 | 10,393, 540
Mississippi
Mrlﬁslssip{ﬂ R}v:]: at Black
ver a ke
Specles. Oquawka, | Keokuk, I?\l:}gr, Total.
1L Iowa .
and Il
Yellow sand-shell................ . 36,000 |.... 229, 000
Muckot.....ooenee-- .| 20,661,000 |. 61,021, 040
Lake Pepin mucket. 7,845,000 74,697, 500
PoCKOtDOOK. . ceceeiniie it ii i e ! 059, 825
X0 28, 642,000 | 10,757,100 | 14,525,500 | 138,907, 365

ALASKA FISHERIES SERVICE.
GENERAL CHARACTER OF THE BERVICE.

The duties devolving on the Bureau in connection with the gen-
eral fisheries of Alaska include the enforcement of law and regula-
tions with regard to the salmon fisheries, the collection of statistics
and the dissemination of statistical and other information, the
inspection of private salmon hatcheries, the investigation of the
aquatic resources, the improvement of the physical condition of
szﬁmon streams, the holding of public hearings on proposed regula-
tions for the protection of the salmon su ply, and the submittal
to the Secretary of Commerco of recommendations embodying modis
fications of existing regulations.
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During the calendar years 1917 and 1918 the Bureau, in coopera-
tion with the Washington-Alaska military cable and telegraph
system of the War Department, informally maintained for the benefit
of the fishermen of A{)aska an intclligence service which covered the
towns of Ketchikan, Juncau, Petersburg, Wrangell, Sitka, Skagway,
Valdez, Seward, and Cordova. The information thus furmshed
daily &Epeurs to have been of value, and the service met with approval
throughout Alaska. Being desirous of extending this work and hav-
ing it receive official recognition from Congress, the Bureau submitted
an estimate for an appropriation of $600 for the establishment in
Alaska of a local fishery intélligence agency. The appropriation
was not made, the work was not authorized, and the Bureau was
criticized for the efforts already put forth.

A comprehensive report on the fisheries of Alaska and the Bureau’s
activities in relation thereto has been prepared by the chief agent
of the Alaska service and has been published as a public document
under the title ‘“Alaska Fisheries and Fur Industries in 1918.”
This report should be consulted by those who desire detailed informa-
tion.

MAGNITUDE OF THE ALASKAN FISHERIES IN 1918.

When the 1918 season closed, a new record was established in
the fisheries of Alaska, for every branch of the industry advanced
over the year which had previously shown the highest development,
namely, 1917. The following figures for 1918, with comparisons
for 1917, show the persons employed, the capital invested, and the
value of the product as prepared for market:

Increaso of
1918 over

Items. 1918 1017
‘ 1017,

31,213 20,491 1,722
~ll|$73,750,759 |354,937, 549 | 18,813,240
_1859; 154, 850 IS;’:I, 406, 9 $7,077. 879

Persons employed
Investment.....coeei i iviiiiiiiiiiiiiiieiiieiiiaae
Valuo of output

It is the salmon industry which gives to the fisheries of Alaska their
great importance, and it was the salmon industry that contributed
most notably to the incrcases that occurred in 1918.  The value of all
salmon products was $53,514,812, of which $51,041,949 represented
canned fish to the number of 6,605,835 cases. Thus, 50 years after
Alaska became a part of our national domain, the salmon resources
alone yielded a product valued at over 74 times the purchase price of
the territory. The 135 salmon canneries in operation were 17 more
than in 1917. The changes in apparatus of capture included an in-
crease in pound and trap nets and scines and a decrease in gill nets.
The relative importance of the different kinds of gear remained about
the same. Seines took 38 per cent of the salmon in southeast Alaska
and 39 per cent in central Alaska, but only 4 per cent in western
Alaska; dpound trap nets are credited with 58 f)er cent, 48 per
cent, and 4 per cent in the respective regions; while gill nets, which
took only 2 per cent in southeast Alaska and 11 per cent in central
Alaska, took 90 per cent in western Alaska.

The number of salmon taken for commercial use in Alaska in 1918
was 101,454,688, against 92,600,495 in 1917.  The red salmon aggre-
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ated 35,338,065, and the output decreased 1,158,982; the hump-
Eacks or Hinks numbered 48,316,362 and increased 3,441,091; the
cohos or silvers numbered 2,911,681 and increased 807,428; the catch
of chums, ranking third, amounted to 14,160,818 fish, an increase of
5,633,240; while of the kings, the largest species, 727,762 were taken,
an increase of 131,416 over the previous year. The total catch in
southeast Alaska wasless than in 1917, while both central and western
Alaska showed a larger output. Placed end to end, the salmon taken
in Alaska in 1918 would extend more than 1} times around the world
at the equator.

Owing to increased attention received during 1918 by the herring
the output of that species took second rank among the fisheries of
Alaska, displacing the halibut, which for many years had held that

osition. The advance was due to a greatly increased pack of pickled

erring, in response to the Bureau’s efforts to introduce and estah-
lish the Scotch cure in Alaska. This stimulus to the herring industr
was exhibited also in the much larger quantity of herring pickleg
after the Norwegian method, which had previously been the only one
followed. The year’s herring output was valued at $1,819,538, of
which amount $748,605 representeg Scotch-cured herring.

The Alaska halibut fishery in 1918 was engaged in by 118 steam and
gas vessels, and represented an investment of $2,594,292. 'The catch,
amounting to upward of 13,869,000 pounds, valued at $1,667,686,
exceeded the 1917 output by 716,000 pounds and $547,000.

The cod fishery has shown but sligﬁt fluctuation in recent years.
In 1918 the vessel catch in Bering Sea, usually about two-thirds of
the total output, was somewhat under that of the previous season,
while the catch at the shore stations, chiefly on the southern shore of
the Alaska rI;eninsula., was sufficiently increased over 1917 to offset
the vessel shortage. ~The aggregate output of the cod fishery was
upward of 14,000,000 pounds, valued at $957,000. Dry-salted fish
constituted the bulk of the roducts, namely, nearly 11,000,000
pounds, with a market value 01P $778,000.

The only other branch of the Alaska fisheries of prime importance
1s whaling, which is conducted wholly from shore stations. The
number of whales taken was 448, most of which were finbacks; this
was 25 more than in 1917. The value of all whale products was
$834,000.

FISHERY PATROL.

The patrol maintained by the Bureau during the fishing season of
1918, while by no means adequate or satisfactory, was more effective
and comprehensive than over before. The regular vessels were sup-
plemented by hired craft and the regular force of wardens and agents
was augmented by special employees, as far as the funds available
would permit.

A detailed statement of the work of the patrol in 1918 in detecting
violations of laws and regulations and in prosecuting the offenders in
the Alaskan courts is given in the s ecialpreport on the activities of
the Alaska service for that year. There have becn numerous con-
victions, mostly for failure to observe the weekly close season, for
setting gear within prohibited distances of other gear, for fishing in
closed waters, etc., and substantial fines have been imposed.

35286°—21——4
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The great need of the Bureau in its task of enforcing laws and
regulations for the protection and control of the salmon fisheries of
Alaska is larger appropriations for providing additional facilities in
men and vessels, so that every important fishing district may be
fully covered.

Late in the fiscal year, plans were made to inaugurate a vigorous
patrol for the fishing season of 1919, but these for the most part
could not be put into effect until the season was well advanced, owing
to the failure of the appropriations to become available. Among
the new features of the 1919 patrol was the use by the Navy Depart-
ment, at the solicitation of tlpl)e Department of Commerce, of subma-
rine chasers in enforcing the fishery laws and regulations, employees
of the Alaska service being carried on these vessels.

NEW REGULATIONS FOR SALMON FISHERIES.

Following announcements and hearings in accordance with law,
and on the recommendation of the Commissioner of Fisheries, the
Secretary of Commerce has promulgated orders providing new
regulative measures for the perpetuation of the salmon sup‘Ply in
streams of southeastern Alaska, the Copper River, and the Yukon
River. The text of the several orders is as follows:

SOUTHEASTERN ALASEA WATERS. (ORDER PROMULGATED DEC. 21, 1018.)

A hearing having been given at Seattle, Wash., November 25, 1918, after due notice
in accordance with law, for the purpose of determining the advisai)ility of makin
salmon-breeding reserves of certaln waters in Alaska, and all persons having had f
opportunity to be heard, it is hereby ordered, by virtue of the authority vested in me
by section 6 of “An Act for the protection and regulation of the fisheres of Alaska,”
approved June 26, 1906, that until further notice all fishing for salmon, or other ﬁshn;g
in the prosecution of which salmon are taken or injured, in all hereinafter-describ
waters of southeastern Alaska east of the longitude of Cape Spencer, be and is hereby
made subject to the following limitations and prohibitions in addition to the general
restrictions already applicable by virtue of existing laws and regulations:

1. That fishing with all forms of apparatus is proﬁibited in all streams less than 500
feetin width at the mouth at mean low tide and in all lakes and other waters tributary
to such streams.

2. Thatall fishing with purse seines and drift gill nets and all other movable fishing
appliances, other than set nets and beach seines, is prohibited within 200 yards out~
side the mouth at mean low tide of all streams less than 500 feet in width at their
mouth, except at the mouths of the Chilkatand Chilkoot Rivers, where the prohibited
distance for all ﬁ'shmg.ggphances shall be 500 yarde.

8. Thatall fishing with traps, stake nets, and other fixed fishing appliances, and set
nets and beach seines is prohibited within 500 yards outgide of the mouth at mean low
tide of all streams less than 500 feet in width at their mouth. No exceptions will be
made in favor of any fixed fishing appliances heretofore operated within the prohibited

areas
. 4, &‘haf; the driving of salmon downstream and the causing of salmon to move out~
side the protected area at the mouth of any stream are expressly prohibited. :

5. That this order does not supersede but supplements sections 8 and 4 of the order
promulgated by the Secretary of Commerce on November 18, 1912, which, respec-
tively, ﬁ)roh.lbit all commercial ﬁshing for salmon or other fishing in the prosecution
of which salmon are taken or injured ‘‘in Ananor Humpback Creek, its lagoon, lakes
and tributary waters, together with the region within 500 yards of the mouth of sai
creek,” and “in N ahe stream, its lagoon, lakes, and tributary waters, above & line
connecting the points known respectively as Loring Point and House Point.” Like-
wise this order does not supersede but supplements the order Eromulgated by the
Secretary of Commerce on October 25, 1915, which similarly prohibits fishing (a) *‘in
oll waters tributary to Barnes Lake, Prince of Wales Island,’”’ (b) “‘in Hetta Creek
its tributari waters, and the region within 500 yards of the mouth of said creek,’’ and
(¢) ‘‘in Sockeye Creek, its tributary Boca de Quadra hatchery waters, and the region
within 600 yards of the mouth of said creek.”

This order becomes effective January 1, 1919,
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COPPER RIVER. (ORDER PROMULGATED DEC. 20, 1918.)

A hearing having been given at Seattle, Wash., November 22, 1918 after due notice
in accordance with law, for the purpose of determining the advxs&bihty of amending
the order of December 29, 1917, effective January 1, 1918, establishing a salmon-breed-
ing reserve and limiting fishingin the Copper River, Alasks, its delta and its tributar
waters, and all persons having had full opportunity to be heard, it is hereby ordered,
by virtue of thelauthority vested in me by section 6 of ““An Act for the protection and
regulation of the fisheries of Alaska,”’” approved June 26, 1906, that until further
notice all fishing for salmon or other fishing in the prosecution of which salmon are
taken or injured, in the Copper River and its delta and all tributary waters, Alaska,
be and is hereby made subject to thefollowing limitations and prohibitions in addition
to the general restrictionsalready applicable by virtue of existinglaws and regulations:

1. Commercial fishingis grohlbited in waters of the Copper River delta from 6 8. m.

on January 1 to 6 a. m. on June 10 of each year, and in the waters of Miles Lake and
Abercrombie Canyon from 8 8. m. on January 1 to 6 8. m, on June 15 of each year.

2. Commercial fishing in the waters of the deltashall be limited to set nets and drift
ill nets. No such net shall exceed 800 feet in length. The lateral distance interval
etv;een all sot nets in the waters of the delta herein referred to shall be not less than

600 feet.
3. All fishing is prohibited from the head of the delta to the foot of Miles Lake atall

times.

4. All fishing in Miles Lake shall be limited to set nets, Nosuch net shall exceed
800 foet in length, and only one such net shall be extended out from shore from one
location. Noofishore netawill bepermitted in thelake. Throughoutthefishingseason
the shore of the lake shall be considered us it was on June 15. The lateral distance
interval between all netsin Miles Lake shall be not less than 600 feet. No fishing will
be permitted along the west and north shores of Miles Lake from the north end of Mile
49 bridge to the north end of Miles Glacier, nor along the islands and sand bars between
the bridge and the head of the lake. . .

5. Fishingin Abercrombie Canyon shall be restricted to the use of dip nets operated
by hand, such nets not to exceed 16 inches in greatest diameter. No fishing will be

ermitted at any point on the east side of the canyon or river above the head of the

ake.

6. No fishing will be permitted at any time in the waters of the Copper River above
Abercrombie Canyon, orin any of the waters tributary thereto, except in the case of
local residents who may take {imited numbers of salmon for domestic use: Provided,
That such fishing shall at no time be upon the spawning grounds of any salmon.

7. No net shall be placed in any other than substantially 2 straight line.

8. Forthe purposes herein considered, the delta of the Copper Rivershall beregarded
as including all waters south of an east and west line passing through Mile 27 on the
Copper River & Northwestern Railway, as at present established, and inside of a line
500 yards off the mouth of each slough and outlet of the Copper River beginning with
Alaganik Slough on the west and en with Gus Wilson Slough on the east, including
Pete Dahl, Walhalla, Gus Stevenson, Little King Salmon, Castle, Storey, Big King
Salmon (or Copper River proper), Duck, Russian, and all unnamed sloughs between.
For the purposes of this order, the mouth of each slough will be regarded aa at the edge
of the grass banks at the line of mean hiih tide., ' L

9. The lower end of Miles Lake shall be considered 88 at the bridge of the Copper
River & Northwestern Railway at Mile49. The head of Miles Lakeshall be considered
asatthe point wheretheriver enters thelake, this I;)omtto be as indicated by notices
posted by duly suthorized representatives of the Bureau of Fisheries,

10. Abercrombie Canyon shall be considered as extending from the head of Miles
Lake to Tunnel Point on the Copper River & Northwestern Railway.

11. Forthe purposes of thisorder thefollowing definitionsareado ted: “Stake net,”’
2 gill net attached or affixed to piles or stakes. ‘‘Set net,” an anchored gill net, one
end of which may if desirable be fastened to a stake or other object on shore.

" Ti];i ;rder becomes effective January 1, 1919, and supersedes the order of December
9, 1917.

YUEON RIVER. (ORDER PROMULGATED DEC. M4, 1018.)

_ A hearing having been given at Seattle, Wash., November 20, 1918, after due notice
in accordance with law, for the purpose of determining the ad visability of estab

a salmon-breeding reserve of cértain watersin Alagka, and all persons having had £
oppertunity to be heard, it is hereby ordered, by virtue of the authority vested in me
by section 6 of ‘‘An Act for the protection and regulation of the fisheries of Alasks,

appxjoved June 26, 1906, that until further notice all fishing for salmon or other fis
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in the prosecution of which salmon are taken,or injured, in the Yukon River and all
tributary waters, and in all waters of its delta to and including the area 500 yards
outside each mouth or slough of the delta at mean high tide, be and is hereby made
subject to the following limitations and prohibitionsin addition to the general restric-
tions alread y applicable by virtue of existinglaws and regulations: .

1. Thatin 1919, and in each year thereafter unless otherwise ordered in the manner
prescribed by law, not to exceed 30,000 cases (48 one-pound cans per case, or the
equivalent thereofs of canned salmon, 1,000 barrels (200 pounds not weight each) of
pickled -or hard-salted salmon, and 200 tierces (800 pounds net weight each) of mild-
cured salmon, of all species, shall be prepared for commercial purposes or export;
these quantities to be apportioned, after a conference with the local representative of
the Bureau of Fisheries, as equitaiyly as practicable among the persons or companies
with established plants. Promptly at the end of each calendar week each individual
or company shall submit a statement to the said representative of the Bureau of Fish-
eriesshowing the number of cases, barrels, and tierces of salmon thus prepared to date,
and shall seubmit also a record of the number of salmon of each species taken daily.

2. That nosalmon to be Erepared by canning, pickling, or mild curing for shipment
from Alaska shall be caught above the junction of the Clear River with the Yukon
River near Andreafski.

3. That commercial fishing in tho waters of the Yukon delta shall bo limited to
Kwikluak Pass, commonly known as the south mouth or channel. .

4. Thatthe use of traps or pound netsin the Yukon River and its delta is prohibited.

5. Thatnogill net, seine, or other net used in the Yukon River and its delta shall ex-
ceed 700 feet in length.

6. That all commercial fishing, except for local requirements, is prohibited after

A\’xlglmt 31 of each year.
his order becomes effective January 1, 1919.

PRIVATE SALMON HATCHERIES.

In conformity with law, the two private salmon hatcheries
operated by canning companies in southeastern Alaska have been
inspected, their methods have been approved, and the issuance of
tax rebate certificates has been recommended. The hatcheries
on Naha Stream and Quadra Lake liberated 35,057,000 red-salmon
fry in the year ending June 30, 1919, and were entitled to remission
o?rtaxes to the amount of $14,022.80. A third private hatchery,
on Hetta Lake, was not running in the year named.

The conditions under which the private salmon hatcheries were
established and have since been allowed a rebate of taxes in pro-

ortion to the number of red-salmon fry hatched and planted no
onger carry weight. The owners should be relieved of this respon-
sibility, and such hatcheries as may be necessary should be Govern-
ment owned and operated. Tho existing hatcheries, if found desir-
able, should be taken over by the Government at a fair valuation.

COMMERCIAL FISHING IN ALASKAN RESERVATIONS.

During the fiscal year 1919, the Secretary of Commerce, on the
recommendation of the Bureau, issued five permits for fishing
operations in the Aleutian Islands Reservation, pursuant to the
regulations issued jointly by the Departments of Commerce and
Aﬁrlculture under the terms of the Executive order of March 3, 1913.
The number of such permits in force on June 30, 1919, was 24.

In the Afognak Reservation licenses were issued to about 45
natives who desired to engage in commercial salmon fishing. They
made a fair catch and had good financial returns owing to the action
of the Food Administration in fixing the price of salmon at a higher
figure than the natives had ever before received. The number of
sﬁmon taken was 126,700, of which 70,790 were humpbacks and
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50,660 were sockeyes. Most of the catch was sold to a fishing com-
any at Kodiak. Tho natives scem satisfied with the Bureau’s plan
or xj?ipﬁortiqning the fishing grounds among the fishermen, so that

overfishing is prevented and all enjoy an equal opportunity.

ALASKA FISHERY LEGISLATION.

For about :ight years legislation affecting the fisheries of Alaska
has becn pending in Congress. Protracted hearings have been
held, and a large amount of testimony and data has been presented
to the appropriate committees of the two houses. The necessity for
a radical revision of the existing salmon law has been especially
pointed out by various agencics and persons interested in the welfare
of the fisheries of Alaska, and congressional committees have made
favorable reports on bills embodying new legislation.

No new fishery laws have, however, been enacted; and the fisheries
of Alaska, at the most critical period of their history, remain subject
to laws which havo been shown, to be obsolete and inadequate. The
Burecau of Fisheries is thus placed at a great disadvantage in admin-
istering the salmon fisheries of Alaska and can not justly be held
accountable for conditions, practices, and developments which,
while having the full sanction of law, are not necessarily compatible
with the perpectuation of the supply and in some respects are directly
opposed thereto. o

}i‘he law of June 14, 1906, prohibiting aliens from engaging in the
fisherics of Alaska, should be amended so as to give fu%lngorce to its
beneficent purpose. The high prices recently commanded by
salmon have attracted an unusually large number of persons to the
fisheries of Alaska, including many alicns. Instances have come to
light where persons who renounced their declaration of intention
to become citizens.in order to escape the sclective draft, and have
not since changed their civic status, are claiming or exercising the
privilege of operating independently in the fisheries of Alaska, a
right that should be restricted to bona fide citizens.

s[t is the consensus of opinion among persons well informed regard-
ing the halibut fishery conducted off the Alaskan coast that there are
wasteful features of the fishery which are imperiling the halibut
supply. The situation is difficult to handle, but at least one measure
of protection is feasible and meects with general approbation, namely,
a close season during several winter months when the fishery is
most hazardous, least productive, and most wasteful. This matter
was fully considered by the American-Canadian Fishery Conference
which held hearings on the Pacific coast in 1918 and recommended
remedial legislation which, to be effective, should be uniform in the
United States and Canada. This matter should receive the early
attention of Congress.

ALASKA FUR-SEAL SERVICE,

OUTLINE OF ACTIVITIES.

In the general administration of the Pribilof Islands, the duties
devolving on the Bureau are extremely varied. They comprise (1)
the purchase, transportation, and distribution of supplies for the
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natives of the seal islands; (2) the transportation of Government
employees and natives to and from the islands; (3) the maintenance
of schools; (4) the maintenance of a medical staff; (5) the general
care of the natives; (6) the handling and investment of funds belong-
ing to the natives; (7) the care of%)uildings and other Government
property; (8) the supervision and protection of the seal herds; (9)
the maintenance of a patrol for the protection of the islands against
possible raids; (10) tlll)e taking, preserving, packing, shipping, and
selling of sealskins; (11) the operation of a by-products plant for
utilizing seal carcasses; (12) the protection and care of herds of blue
foxes, and the taking, shipment, and sale of their pelts; (13) the care,
utilization, and improvement of reindeer herds; (14) the construction
of roads, the maintenance of proper sanitary conditions, the improve-
ment of landing facilities, etc. The activities in these and other lines
are discussed at length in the report entitled “Alaska Fisheries and
Fur Industries in 1918,” by the chief agent of the Alaska service.

The advance in the cost of practically every article required for
the Pribilof Islands has for several years necessitated a reduction in
the requisitions to a point that makes impossible the purchasing of
any reserve supplies. When, as in 1919, the passage of the bill

-carrying the appropriation for this service is delayed until mid-
summer, a serious situation arises from the exhaustion of the stocks
of food, medicine, fuel, and clothing. This emphasizes the need for
a substantial reserve supply of indispensable commodities, to be used
in emergencies, and should give force to the Bureau’s appeal to Con-
gress for a small special appropriation for this purpose.

Most of the supplies destined for the Pribilof Islands and the prod-
ucts therefrom were transported on the Bureau’s steamer Roosevelt,
which made two voyages to the islands during the fiscal year. In the
spring of 1919 the Koosevelt was surveyed with a view to determining
necessary repairs. It wasfound that dry-rot had started in the ship’s
timbers to such an extent as to make repairs inadvisable. The ves-
sel was accordingly sold at public auction at Seattle on July 15, the
sum of $28,000 being realized.

The appropriation of $20,000 that became available on July 1,
1918, for the construction or purchase of a power vessel for the
Pribilof Islands proved inadequate, and Congress subsequently pro-
vided a supplemental appropriation of $7,500. This has enabled the
Bureau to obtain by purchase an acceptable craft, which will be
extremely useful.

The increase in the seal herd and in the commercial sealing opera~
tions, taken in connection with the important international aspects
of the matter, warrant and demand the presence at the islands of an
increased personnel competent to deal with the seals in the most
efficient manner from the scientific and industrial standpoints. In
the estimates of appropriations for the fiscal year beginning Julg' 1,
1920, provision is made for additional members of the staff, including
a superintendent, to have general direction and coordinate the admin-
istrative affairs of the Prigilof Islands, and a biologist whose contin-
uous studies and observations would be the Bureau’s guide in the
management of the seals and other animals of the islands. The re-
cent acquisition of means for independent interisland communica-
tion at all times makes possible the employment, to better advantage
than formerly, of general officials.
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CONDITION OF THE FUR-SEAL HERD.

The growth of the seal herd under the conditions now existing is
continuous and satisfactory, averaging about 10 per cent annually.
The census in recent years has been under the supervision of Dr. (g
Dallas Hanna, and represents a vast amount of painstaking field
and office work. The methods of the census, the basis for the various
computations and estimates, the results, and a discussion of the fig-
ures and their significance may be found in the report cited in a
special section devoted to the census.

The revised figures of the 1918 census indicated that the seal herd
comprised 496,432 animals of all ages as of date of August 10, in
addition to 33,881 seals taken for commercial purposes during the
year. The unrevised but substantially correct figures of the 1919
census give the full strength of the herd, as of date of August 10, as
524,260 seals of all ages, exclusive of 26,390 taken for commercial
purposes during the census year, 2 net increase of 27,828. The
number of pups born in 1919 was 157,172, as against 142,915 in 1918,
the respective figures for breeding cows being the same.

The great disproportion in the number of old male seals, arisin
from the total prohibition of commercial sealing during the period o
five years ending in 1917, has occasioned much concern and received
special consideration. In the taking of seals, efforts have been di-
rected to the establishment of a proper proportion of breeding
animals, through a reduction in the number of old surplus males.

QUOTA AND TAKE OF SEALSKINS,

The 1918 quota of seals to be killed was first fixed at 25,000 and
later increased to 35,000. The number actually taken to August 10
was 33,881, 26,881 on St. Paul Island and 7,000 on St. George
Island; in addition to which there were taken on St. Paul Island 622,
and on St. George 387, a total of 1,009 seals, in the fall of 1918 for
the food purposes of the natives.

The quota for 1919 was set tentatively at 35,000 skins, but the
number taken through August 10 was only 25,381, of which 22,027
were on St. Paul Island and 3,354 on St. George Tsland. Seals were
present in sufficient numbers easily to meet the quota, but there was
a scarcity of labor on the islands owing to the quarantine during the
influenza epidemic, which prevented the transportation of additional
native workmen from the Aleutian Islands, and also made it impossi-
ble for white assistants from St. Louis to reach the Pribilofs. ~Fur-
thermore, there was much additional labor involved in taking and
handling the skins of the larger surplus seals whose utilization is
demanded. These circumstances reduced the number of skins that
could have been taken under normal working conditions.

FOXES8 AND REINDEER.

The blue foxés of the Pribilof Islands are regarded as having fur
of better quality than those from any other region. They are
trapped, under careful supervision, during a short period in winter,
the natives being paid $5 apiece for each fox skin secured. The
foxes on St. George Island are more numerous and in better physical
condition than on St. Paul Island. In the winter of 1918-19 trap-
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ping was conducted for five days in December on St. Paul Island,
and 119 blue-fox and 25 white-fox pelts were obtained. On St.
George Island trapping was done during parts of December, January,
and February, andp 548 blue and 5 white pelts were taken. Efforts
are being directed to the improvement of the breed of foxes on St.
Paul Island.

The reindeer, of which 40 were introduced on the Pribilofs in 1911,
have flourished and increased, and the surplus males are now furnish-
ing a limited amount of fresh meat. It is believed that in a short
time, with the present rate of increase, these animals will become a
much more important factor in the food supply. In the summer of
1918 there were on St. Paul Island 160 reindeer, including 40 fawns
while St. George Island reported 114 reindeer of all ages at the en
of the calendar year. Twenty animals were used for food on both
islands in 1918.

RECEIPTS FFROM SALE OF PRODUCTS.

During the calendar }:ear 1918 two public auction sales of fur-seal
skins were held at St. Louis by Funsten Bros. & Co., agents of the
Government. The skins, numbering 8,100 and representing seals
taken during 1917, were offered in a dressed, dyedl;) and machined
condition, ready to be made into garments; the gross price received
was $375,385, an average of $46.34 per skin. The net proceeds were
$257,333.21. A feature of each sale was a small lot of “wigs”’—
skins of the largest size, taken from old bulls—which brought the
highest prices, although in former years, when “ wigs’’ were disposed
of abroad in a raw state, they were in little demand and were sold at
only $6 to $10. The demonstration by Funsten Bros. & Co. that the
skins of old bulls have an excellent fur and that they can be made
available for all the purposes for which the pelts of younger males
are used is one of the most interesting and important developments
of the American sealskin industry.

In the calendar year 1919 there have been two auction sales of
sealskins taken in the previous calendar year. The skins numbered
15,275, and the net proceeds therefrom amounted to $1,026,728.84.
At the last sale, held in September, the average price of sealskins was
$91.35, an advance of 30 per cent over the first sale, in April. The
estimated net value of all the seals taken in 1918, allowing for the
unsold skins at the prices received at the September sale, is
$2.467,334.45.

The fox pelts resulting from the previous season’s trapping were
sold at public auction in St. Louis on October 7, 1918. ey num-
bered 692 blues and 19 whites, and brou%ht $57,099.50 and $1,080,
respectively, gross, and $51,898.64 net for the two grades. The
average gross price for blues was $82.51. The fox pelts taken dur-
ing the fiscal year 1919 were sold on September 10, 1919, and brought
the highest prices ever obtained, averaging $195.90 for blues, an
advance of 135 per cent over the previous year’s sale. The approxi-
mate net revenue from this sale is $123,285.

The seal-island natives have been encouraged to collect old seal
bones when their other duties permit, and are paid for such collec-
tions. During 1918 they obtained about 300,000 pounds, which
were shipped to Seattle and San Francisco on Government vessels
and sold under contract, netting $3,891.03.
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MINOR FUR-BEARING ANIMALS OF ALASKA.

COMMERCIAL VALUE OF THE MINOR FUR BEARERS.

The Bureau collects statistics of the furs shipped out of Alaska
each year, using for this purpose special blanks that are sup({)lied to
* postmasters, express offices, commercial companies, and individual
shippers. Postmasters have cooperated effectively in securing full
reports on all mail shipments, and the customhouse records are
available for checking up other shipments.

The quantities of furs sent out of Alaska in 1918 were in excess of
the records for previous years, with the exception of lynxes and foxes
and their value surpassed all other secasons. The compiled figures,
exclusive of the fur seals taken on the Pribilof Islands, indicate
$1,363,600 as the value of the furs shipped out of Alaska. Most
important of the fur bearers were red Fox, worth $342,496; white
fox, $181,240; lynx, $199,992; mink, $159,718; and muskrat, $103,948.

Fur farming is recelving much attention in Alaska, but the results,
as a whole, are not very satisfactory. The Bureau has had reports
of many more or less unsuccessful ventures. Foxes are the favorite
animals handled, with occasionally martens, minks, and muskrats.
At the end of the calendar year 1918 thrce islands under the juris-
diction of the Deqartment were under lease for the propagation of
fur-bearing animals. A number of other islands are av:ﬁable for
this purpose.

REGULATIONS AND VIOLATIONS.

The 1917 regulations for the taking of fur-bearing animals were
substantially unchanged for 1918. T%e period of total prohibition
of beaver trapping was extended to November 1, 1923. On the
recommendation of the Governor of Alaska and other disinterested
persons, the open scason for taking foxes in the region draining into
the Arctic Ocean north of the sixty-eighth parallel was extended 30
days, so as to include April 14. On September 18, 1918, there was
issued a new order prohibiting the use of dogs in pursuing or killing
any fur-bearing animals for which a close season is prescribed.

here have been various prosecutions and seizures of furs for vio-
lation of the regulations for the protection of fur-bearing animals.
The principal infractions of the regulations are sale of unprime skins
obviously taken out of season and possession or sale of beaver,
marten, and fur-seal skins. The confiscated furs have been disposed
of at public auction in Seattle, and have yielded several thousand
dollars in revenue to the Government.

TRANSFER OF CONTROL.

The Bureau is administering to the best of its ability the laws re-
lating to the terrestrial and arboreal fur bearers of Alaska, but the
duty is incongruous to its legitimate functions. The pursuit of
foxes does not constitute a fishery. The cultivation of minks can
not be successfully conducted in a fish hatchery. If Congress desires
to retain jurisdiction over these animals, control should be vested in
the Bureau of Biological Survey of the Department of Agriculture.
The proper alternative course would be to transfer the jurisdiction
to the Territory.
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MISCELLANEOUS MATTERS.

APPROPRIATIONS AND ALLOTMENTS.

The appropriations for the Bureau of Fisheries for the fiscal year
1919 aggregated $1,183,140, as follows:

L Pt $437, 940
Miscellaneous expenses:

Administration. . .. oot i iee e aeaaaaaaaa 10, 000
Propagation of food fishes..........coii il 400, 000
Maintenanceof vessels............ccciiiiiiiii.... e eeereaaaaaa 95, 000
Inquiry respecting food fishes......... ... .. .. ..ol §0, 000
Statistrcal inquiry........ ... il : 7, 500
Protecting sponge fisheries. . . ... ..ot iiiiaiiiiii ittt 3, 000

Protecting seal and salmon fisheries of Alaska (including deficiency of

K7 Y R (11 ) TR 144, 700
Improvements at the Berkshire (Mass.) trout hatchery.................... 2, 500
Establishment of an auxiliary hatchery, Lake Champlain................. 5, 000
Vessel for Pribilof Islands (including deficiency of $7,500).................. 27,500

A detailed statement of the expenditures under the regular and
deficiency appropriations will be submitted in accordance with law.

Three allotments from the appropriation for the national security
and defense were made by the President during the year, as follows:
On July 2, 1918, $125,000 for a fishery-products laboratory in Wash-
ington, D. C.; on July 2, 1918, $25,000 for increasing the food-fish
supply; and on January 11, 1919, $10,000 for the same purpose.

VESSEI. S8ERVICE.

The steamer Roosevelt reached Seattle on July 7, 1918, from the
Pribilof Islands and at once made ready for another trip, taking on a
miscellaneous cargo of general supplies, lumber, macizinery, salt,
coal, etc. Departure was made July 26, and the vessel arrived at
Unalaska August 21, where she took on additional fuel and a ship-
ment of salt which had been sent by commercial freight to that place.
Two additional round trips between the island and Unalaska were
made to transport the freight stored there. On the return voyage a
large shipment of sealskins and a quantity of old bones were carried
from St. Paul Island. Bad weather was encountered which pre-
vented the bringing out of any products from St. George Island. 'The
vessel reached Seattle at midnight, October 3. On her next voyage
the Roosevelt left Seattle October 15, and arrived at the islands No-
vember 3. The landing of cargo was delayed by storms, and it was
necessary to go to Akutan for additional fuel before discharging all
freight.  Final departure from the islands was made on December 12,
the vessel reaching Seattle with a cargo of sealskins, bones, etc., on
January 3, 1919.

On January 17 the master of the Roosevelt reported the vessel to be
in need of overhauling, refitting, and repairs to put her in seaworthy
condition, and this report was confirmed by officers in the Steam-
boat-Inspection Service who surveyed the vessel. Arrangements
were mage to have the required work done at the Bremerton Navy
Yard, but an examination. of the ship by construction officers of the
Navy elicited the report that repairs amounting practically to rebuild-
ing would be necessary to put her in satisfactory condition and that
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the cost and time involved would not be justified. Accordingly, on
June 4 the Roosevelt was condemned and after the customary adver-
tising was sold at public auction to the highest bidder on July 15,
1919, for $28,000.

Four vessels of the Bureau which were placed at the disposal of
the Navy Department for the period of the war have been returned
in good condition. _It is understood that the military services of all,
as part of the auxiliary fleet, were important and useful. The Alba-
tross was under naval control from l\?ovember 19, 1917, to June 23,
1919; the Fish Hawk from July 18, 1918, to July 1, 1919; the Halcyon
from May 14, 1917, to August 5, 1919; and the Phalarope from
December 6, 1917, to July 29, 1919. Both the Fish Hawk and the
Phalarope were employed in Navy work for considerable periods
prior to their being formally taken over.

With the special appropriation for a vessel for the Pribilof Islands,
the power schooner Ewder was purchased at Seattle for $26,500. This
boat, formerly a deep-sea halibut vessel known as the Idaho, was built
in 1913 and is of particularly seaworthy construction. She is 88
feet long, and 19 feet beam, and is equipped with & 110-horsepower
Frisco standard engine with the usual auxiliary machinery and fuel
tanks of sufficient capacity to give a cruising radius of 5,500 miles.
She will be further equipped with wireless apparatus, and as part of
her duty will be guarding the fur-seal rookeries, she will be furnished
with a light gun.

There have been transferred to the Bureau by the Navy Depart-
ment the motor boats Enterprise (S. P. 790), Polly (S. P. 690), (gobra
(S. P. 626), and €alypso (S.P.632). The two former will be used in
- fish-cultural work on the Maine coast, and at Cape Vincent, N. Y.,
respectively, and the two latter as patrol boats in southeast Alaskan
waters.

COOPERATION WITH OTHER GOVERNMENT AGENCIES.

The Bureau of Fisheries cooperates with numerous other Govern-
ment bureaus, and is glad to acknowledge the helpful attitude which
exists throughout the public service. ) o

Relations of public importance have been maintained with the
National Park Service, Department of the Interior, in Yellowstone
and Glacier National Parks, where the Bureau conducts hatcheries
and supplies fish for the stocking of park waters, while the National
Park Service affords various facilities to this end. Shipments of fish
are made to other national parks on the request of the proper offi-
cials. The attraction which the national parks have for the general

ublic is increased by the angling facilities they afford; and the
gureau is in cordial accord with the movement to secure larger
patronage for our unrivaled national recreation grounds. o

The Bureau of Indian Affairs has entered into an agreement with
the Bureau to promulgate better fishing regulations on the Quinault
River in Washington, where a salmon hatchery is maintained for
the benefit of the Indians. It became necessary to revise the re% -
lations governing fishing by the Indians, and this was successfu IZ
accomplished after many conferences between officials of bot

bureaus.
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The Reclamation Service has tendered assistance in planting fish
in streams and reservoirs that come under its control, and has pub-
lished articles prepared by the Bureau in regard to the stocking of
waters.

The Forest Service has taken the greatest interest in the stocking
of streams in forest reservations throughout the country. Its dis-
trict forest supervisors have been receiving fish at the railroad sta-
tions and taking them back into mountain‘streams, by pack horse in
many instances, in especially constructed cans belonging to the For-
est Service. This work has extended throughout the Rocky Moun-
tain region, to Minnesota and Wisconsin, to the White Mountains,
and to the Alleghanies in North Carolina. The fish thus handled by
the Forest Service are placed in mountain streams and such waters
as are heavily fished by tourists, thus affording much pleasure to a
large and appreciative public. The increased use of automobilesbﬁ
touring parties, and the movement to construct good roads throug
the forest reservations are causing more people to seek the reserva-
tions each year, and angling is one of the principal attractions.

With the Bureau of Chemistry the Bureau has cooperated in the
examination of various fisher Ii'%ods, with reference to the correct-
ness of labels and the suitability for human consumption. The two
bureaus worked together in introducing half a million pounds of
Gulf fish into interior markets.

The States Relations Service South of the Department of Agri-
culture and the Bureau of Fisheries have cooperated effectively in
various ways, the principal one being in giving demonstrations of
the methods of pref)aring and cooking fish; thesé demonstrations
}))eilég at points in Florida, Mississippi, Georgia, and in Washington,

The Bureau of Animal Industry has cooperated with this Bureau
in bringing about an increased production of fish meal and callin
the attention of agriculturists to the value of this product as anima
food. The part taken by the Bureau of Fisheries has been to interest
persons in the fishery industries in the production of this product,
while the Bureau of Animal Industry carries on feeding tests and
finds markets for such material as is produced. ,

Reference is made clsewhere to the work of the Bureau, undertaken
in connection with the Public Health Service, in eradicating mosqui-
toes in the extra-catonment zone at Camp Hancock, Ga. Ixperi-
ments in mosquito control are being jointly conducted by the Bureau
of Entomology and the Bureau of Fisheries in Louisiana.

_ The Coast Guard has rendered invaluable service, as heretofore,
in connection with the Alaska work of the Bureau, more particularl
with regard to transportation of persons and supplies to the Pribi-
lof Islands. ' .

In October, 1918, the Coast Guard cutter Bear made a special tri
to Seattle for the purpose of bringing out Assistant Agent A. CE)
Reynolds for urgent medical treatment. A small shipment of fur-
seal skins from St. George Island was also carried. In response to a
request from the Secretary of Commerce, on February 12, 1919, the
Secretary of the Navy advised on March 3 that. the commodore
commandant of the Coast Guard had been directed to detail the
cutters Unalga and Bear to maintain the usual patrol for the pro-
tection of the seal herd. The Bear sailed from Seattle on May 14
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and carried as passengers for the Bureau four employces from the
plant of Funsten Bros. & Co., who were to assist in the sealing work
on the islands. A small quantity of emergency supplies also was
transported. Because of the quarantine established on account of
the epidemic of influenza, these passengers could not be landed at
the islands by the Bear and were taken to Nome and subsequently
returned to Seattle.

The Fuel Administration issued orders making it imperative that
the Bureau’s stations and distribution cars be supplied with coal in
such quantitics and at such times as might be required. Had this
"not been done many of the stations would have been compelled to
shut down, and the car service would have been crippled in its efforts
to distribute fish.

The Food Administration and the Bureau together worked out
regulations governing fishing during the war period, and cooperated
in other ways. ]

Respectfully submitted.
H. M. Swmith,

Commissioner of Fisheries.
To Hon. WiLLiamM C. REpFIELD,
Secretary of Commerce.
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DISTRIBUTION OF FISH AND FISH EGGS DURING
THE FISCAL YEAR 1919.

DESCRIPTION OF WORK.
EXTENT AND CHARACTER OF OPERATIONS.

During the fiscal year 1919 the Bureau of Fisheries produced at
its fish-cultural stations 5,876,985,350 fish and fish eggs and dis-
seminated them throughout the country, its distributions embracing
every section of the United States and the coastal regions of Alaska.

Approximately 95 per cent of this output consisted, as heretofore,
of the salmons, shad, whitefish, pike perch, yellow perch, lake trout,
cod, pollock, haddock, and winter Hounder, which constitute the
more important commercial species; all of which fishes were planted
by the Bureau either on or adjacent to the spawning grounds from
which the eggs originated or in nonproductive waters where the
natural conditions appear to favor the development of new and
profitable fisheries.

Though relatively small in numbers of fishes produced, that branch.
of the work pertaining to the production of fishes suitable for stocking
intorior waters is in reality a very important part of the Bureau’s
activities. Aside from its economic value, which is large and is
constantly increasing, its prosecution necessarily involves contact and
cooperation with the genecral public, thus serving to arouse and
stimulate an interest in the ﬁsﬁeries which can not be other than
beneficial in its effect. Among the fishes most extensively propagated
for stocking ponds, lakes, and streams, both public and private, are
the various trouts—brook, rainbow, and blackspotted —the large-
mouth and smallmouth black bass, rock bass, sunfish, crappie, and
catfish. Various other species are also handled in limited numbers.

While the output of the pondfish cultural stations is annually
expanding, it is far from being sufficient to meet public requirements.
The deficiency is made up to some extent from the collections of young

*food fishes which are found in large numbers in the temporary lagoons
existing during certain seasons of the year in the high-water zones
along t%lo Mississippi River and some of its tributaries. Early in the
year these rivers overflow their banks and spread out over miles of
territory, and in the warm shallows thus formed many varieties of
nativefood and game fishes deposit theirspawn. With the subsidence
of the floods the young fishes resulting from such spawn are im-

risoned in the thousands of depressions existing, at depths rangin
rom & few inches to several feet. Here they are exposed for sever
months to the depredations of game birds and aquatic enemies and,
if not removed, all of them finally perish with the dryinﬁ and freezing
of the pools. The great bulk o? the immense numbers of fishes

85286°—21—b 8



4 DISTRIBUTION OF FISH AND FISH EGGS, 1919,

which the Bureau annually rescues from thesc temporary waters is
returned to the original streams, but a small percentage is used to
supplement stock for distribution to applicants, and it is only in this
way that the heavy demands for pondfishes can be met.
is work of conserving fish life in the Mississippi River Valley,
. instituted on a small scale abﬁl the Federal fishery department many
years_ago, has been gradually expanded as facilities permitted, so
that during the fiscal year 1919 the results of such operations aggre-
gated 55,818,817 fish rescued, of which all but 610,021 were returned
to their native waters. This latter comparatively small number was
transported for distribution in other sections of the United States by
means of the Bureau’s distribution cars.

Inquiries recently instituted by the Bureau show that remarkable
success is being attained in the stocking of interior waters with fish
furnished from its stations. Most of the reports received on this
branch of the work are favorable, but the results in the case of farm

onds are especially encouraging. Thousands of such ponds, though
ormerly destitute of fish life, are now claimed by the owners to be
yielding an abundant supply.

ASSIGNMENT OF FISHES TO APPLICANTS.

On receipt of a request for fish, the Bureau supplies a blank calling
for a complete description of the waters to be stocked, and when the
application is submitted the information contained therein is used as a
basis for determining the species to be assigned.

SELECTION OF BPECIES.

The experience of the Bureau has demonstrated that in nearly
every case it is preferable to introduce a species native to the locality
of the waters to be stocked, and in speci ﬁmg his choice of fish the
applicant should bear this in mind. Nonindigenous fishes are
furnished only upon the recommendation of his State fishery
authorities, and, even with such indorsement, the Bureau reserves the
right to exercise its judgment in the matter.

redacious fishes like black bass and perch are not suitable for
waters inhabited by trout, and the Bureau refuses to entertain
applications for these or any of the other spiny-rayed fishes for
introduction into waters in Idaho, Washington, Oregon, California, or
the western portions of Montana and Wyoming, believing that their
presence in such waters might prove ha.rm.gul_ to the important
salmon and trout fisheries of those States. Species belonging to the
Salmonids are not supplied for waters which already contain fishes
that are known to prey upon them. In order to obtain carp for a
private pond or lake, an applicant must first secure the indorsement,
of his State fishery authorities and must satisfy the Bureau that there
is no way for them to escape into public waters. The right is also
reserved to substitute a more desirable food and game species in
place of the carp if the description of the waters named in the appli-
cation indicates that they are suitable therefor.

Eggs of certain species of fish are furnished to State hatcheries on
request and occasionally to a}i]pllcants who have hatching facilities,
with the understanding that the product will be depositeﬁ in public

waters.
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BIZE OF ALLOTMENTS.

In planning for its distributions the waters from which the Bureau’s

egg collections are obtained must have first consideration. Aftersuch

rovision has been made the remainder of the available stock is
allotted to applicants for stocking public or private waters,

In determining the size of allotments to be made on applications
the Bureau is governed by the number and size of the requested
species available for distribution, by the extent of the water area to
be stocked, and by the distance to which the fish must be transported.
In eve%case the Bureau aims to supply only a sufficient number of
young fish for the establishment of a grood stock, and it is expected
that the recipient will take steps for their protection until they have
had time to mature and stock the waters through natural repro-

duction.
TIME AND METHOD OF DELIVERY.

Certain species, notably the brook trout and rainbow trout, are
planted whenever possible during the fingerling stage; but, as the
rearing facilities are limited, the stock must be reduced in the early
spring to prevent overcrowding. Thus a part of the output is annu-
allys iﬁped in the fI;Z stage. The distribution of the basses and other
pondfishes begins about three wecks aftor they are hatched, and
extends over a period of several months, the last lots of fish sent out
ranging from 2 to 4 inches in length. The basses, sunfishes, crappie
yellow perch, and other fishes rescued from landlocked ponds an
pools in the Mississippi River Valley are from 3 to 6 inches long when
distributed.

It is the policy of the Bureau to fill applications in the order of
their receipt and to deliver the fish assigned as soon thercafter as
possible, but there are certain conditions connected with the distribu-
tionl'Work which should be thoroughly understood by prospective
applicants.

‘he cost involved in making shipments of fish compels the Bureau
to exercise the utmost economy in arranging its distribution work.
The delivery of special consignments and those intended for distant
points must be delayed until a sufficient number of applications from
the same section of the country have been received to warrant the
expense of a messenger shipment. The Bureau can not carry a stock
of fish for delivery on demand, and when the supply of one year is
exhausted no more are available until the crop of the succeeding yoar
is ready to be sent out. The shipment of trout from the Bureau’s
eastern stations begins early in March, and all applications received
after that time are carried over until the following year. Trout dis-
tributions from stations in the Rocky Mountain regions are made
between May and October, and, in order to insure early attention,
applications from that part of the country should be in the Wash-
ington office of the Bureau not later than May 1. The so-called warm-
water fishes, including black bass, sunfish, and crappie, are shipped
between May and December, and requests for them should be sub-
mitted grior to May 1. . )

The fish are shipped in railroad cars especially designed for the
purpose or in baggage cars, accompanied by a messenger, and the
delivery is made at the appiicant’s railroad station without expense
to him. When an application for fish is received by the Bureau the
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person submitting it is immediately notified of the species assigned
thereon and the approximate time when dclivery may be expected.
Full directions for the reception and care of the fish are also sent to
him. Prior to the shipment a second notice is sent, usually a tele-

am, specifying the exact time when the assignment will arrive at

is railroad station. In the event that for some unforseen reason it
becomes neccessary to postpone the delivery the applicant is notified

accordingly.
CHARACTER AND SIZE OF OUTPUT.

During the fiscal year 1919 the Burcau propagated and distributed
some 60 species of fish and lobster, as sﬁown in the following list.
Fishes rescued from overflowed lands in the Mississippi Basin and
restored to original waters or distributed in other sections of the
United States are included.

List or SreciEs HANDLED.

THE CATFISHES (SILURIDA):
Horned pout, bullhead (Ameiurus nebulosus).
Marbled catfish (Ameiurus nebulosus marmoratus).
Mississippi catfish (Ameiurus lacustris).
Spotted catfish, channel catfish (Ictalurus punctatus).
Yellow catfish (Leptops olivaris).

TrE sUCKERS (CATOSTOMIDAE):
Mougrel buffalofish (Ictiobus urus).
Common buffalofish (Ictiobus cyprinella).
Smallmouth buffalofish (Jetiobus bubalus).
Common sucker, white sucker (Catostomus commersonit).
Common red horse, mullet ( Mozostoma aurcolum).
Black sucker ( Hypentelium nigricans).

Tue carrs (CYPRINIDE):
Asiatic carp (Cyprinus cagn'o).

Tug sHADS AND HERRINGS (CLUPEID.E):
Shad %Alosa sapidissima).
Alewife (Pomolobus pseudoharengus).
Skipjack (Pomolobus chrysochloris).

THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONIDXE):
Common whitefishes (Coregonus albus and C. clupeaformis).
Lake herring, cisco (chiefly Leucichthys artedi).

Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha).
Silver salmon, coho (Oncorhynchus kisutch).
Humpback salmon (Oncorhynchus gorbuscha).
Chum salmon (Oncorhynchus keta).
Blueback salmon, redfish, sockeye (Oncorkynchus nerka).
Steelhead salmon (Salmo gairdnert).
Rainbow trout (Salmo shasta).
Atlantic salmon (Salmo salar).
Landlocked salmon (Salmo sebago).
Blackspotted trout, redthroat trout (Salmo lewisi).
Loch Leven trout (Salmo levenensis).
Lake trout, Mackinaw trout (Cristivomer namaycush).
Brook trout (Salvelinus fontinalis).
THE GRAYLINGS §T11YMALIJD1E):
Montana grayling ( Thymallus montanus).
THE sMELTS (OSMERIDA):
Smelt (Osmerus mordaz).
THE MACKERELS (SCOMBRIDE):
Common mackerel (Scomber scombrus).

THE SUNFISHES, BLACK BASSES, AND CRAPPIES (CENTRARCHIDE):

Crappie (Pomozis annularis).

Strawberry bass (Pomoxis sparoides).

Rock bass (Ambloplites riupestris).

Smallmouth black bass ( Micropterus dolomicw).
Largemouth black bass (Micropterus salmoides).
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THE SUNFISHES, BLACK BASSES, AND CRAPPIES (CENTRARCHIDXE)—Continued.
Bluegill sunfish (Lepomis pallidus).
Redspotted sunfish (Lepomis humilis).
Longeared sunfish (Lepomis megalotis).
Common sunfish (Eupomotis gibbosus).
Warmouth, goggle-eye (Chanobryttus gulosus).
TrE_PERCHES (PERCIDA):
Pike perch (Stizostedion vitreum).
Yellow perch (Perca flavescens).
Tre pixes (Luciipz): .
Little pickerel (Lucius venniculatuSS.
Common pickerel (Lucius lueius).
Muskallunge (Lucius masquinongy).
THE BASSES (SERRANIDE):
Striped bass, rockfish (Roccus lineatus).
White bass (Roccus chrysops).
White perch ( Morone americana).
Yellow bass ( Morone interrupta).
THE DRUMS (SCIAENIDE):
Fresh-water drum, lake sheepshead (Aplodinotus grunniens).
Tnr cops (GADIDE):
Cod (Gadus callarias).
Haddock ( Melanogrammus zglefinus).
Pollock (Pollackius virens).
Tnr FLOUNDERS (PLEURONECTIDAE):
Winter flounder, American flatfish (Pseudopleuronertes americanus).
CRUSTACEANS:
' American lobster (Homarus americanus).

The following table gives the different fish-cultural stations and
substations operative in 1919, the period of operation of each, and
the number of fish and eggs, by species, furnished for distribution
by each station, through propagation, through collections from aux-
illary stations, and through rescuing fish from overflowed lands of
the Mississippi Basin. It will be noted that transfers of fish and
eggs from station to station are frequent. Such transfers are made
in the interest of economy and convenience where the shipments
consist of cggs, and give advantageous distribution centers in the
cnse of young fish.

StaTioNs OpERATED AND OvuTtpuT oF EacH ror Iiscan Yrar 1919.

[NoTE.—S8co oxplanations of roforence characters on p. 12.]

Fingerlings,

Station and period of s - E
pectes, Eggs. Try. yoarlings, Total.
operation. and adults.
Afognak, Alaska:a
Sntire year........... Humpback salmon.....|....co.ooutes 2,142,000 |............ 2,142,000
Sockeyo salmon........ 20, 700, 000 11,000,000 | 13,677,000 46, 283,000
Atchafalaya, La.:
Mar~Apr........c.... Bufalofish. ..veeenneoriiiinnenss 110,040,000 1. ........... 110,940, 000
Baird, Cali |
Entiro yoar. . ...| Chinook salmon........ [ 2,280,000
Battle Creok, Cal
Entiro year...........[..... [ T N i . A1 ¢ I 4, 508, 000 5,147, 000
Mill Crook, Calif.—
Entireyonr...........]..... QO.iiiiiniaiald 1,164,500 Sl 3, 498,800 14, 662,800
Baker Lake, Wash,:
Entiro yoar..........|..... do..iieiiiiiiiin., 80, 500 80, 500
Sockoyeo salmon........ .. 8, 622,000 8,622,000
Birdsviow, Wash.b—
Entire year........... Blackspotted trout. 154,000 164,000
Chinook salmon.... 24,320 162,000 186,320
Chum salmon...... 848,840 |........oent 848, 8(4)8
Humpback salmon.....|. .. 1,908,000 )............ g,m,m
Silver salmon. . ........ .. 4,087,620 769, 600 5,467, 0
Sockeye salmon........ RO 45, 560 45, pord
Steelhoad salmon......0 25,000 [ ............. 188,805 223,
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StaTiONS OrErRATED AND OurtpuT OF EacH ror FisoaL YEAR 1919—Continued.

[NOTE.—Sco oxplanations of reference characters on p, 12.]

Station and period of
operation.

Specles.

Eges.

Fry.

Fingerlings,
yearlin,
and adults,

Baker Lake, Wash.—Con.
Darrington, Wash.—

G 11 1 31 AP

Duckabush, Wash,—
Entire year...........

Quileeno, Wash.c—
Entire ’year ...........

Berkshiro, Mass.:
Entire year...........

Boothbay Harbor, Me.:
Entiro year...........

Bozeman, Mont.:d
Entire year...........

G]ﬁ‘uiler Park Mont.—
Yellowstone,.\'\'/ :',;6 PO
July-8ept............
Brytms Polnt, Md
Feb.-May

Cape Vincent, N. Y.:¢
Entire year...........

Centm] Station ‘Washing-
ton n
num yea.r. creecneans

Clackamas, Oreg.:h
SOULG YOS eseeecannnn

Fate Orog.—

tire yoar...........

Big_ White Salmon,
Was| h

Ent; 1re
Little
Was

Entire ycar ...........

Rogue River, Oreg.—
Entire year...........

Chu.m.salmon .e-
Silver salmon.

Chum salmon ...
Humpback salmon
8ilver salmon.........

Chinook salmon........
Chum salmon..
Humpback salmon.....
Silver salmon..........
Steelhead salinon......

Chinook salmon........
Silver salmon..........
Steclhead salmon.......

Brook trout...........

Rainbow trout........
Smallmouth black bass

ke
gage
§22
.",,g

Pollock
Blacllt{s otted trout....

Grayling.....
Ralnbow trout.........

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

Brook trout............
Chinook salmon..
Lake herring.....
Lako trout.....
Whitefish...... ..
Yellow perch...........
Miscellanoous fishes. ...

Blacks
Brook trout............
Chinook salmon........
Rainbow trout.........
Steelhead salmon

Chinook salmon........

8ilver salmon. .........
Steelhead salmon

Chinook salmon........

Blackspotted trout.....
Chinook salmon...
Rainbow ttrout..

246,430
2,157,600

44,864, 550
153, 679, 500

Total.

619,000
18,900

5,683,160
309,958
208; 380
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Srations OPERATED AND QutpuTr oF EacH ror Fiscal Year 1919—Continued.

[NoTE.—8e0 oxplanations of reference characters on p, 12.]

Station and period of

F{-ngeﬁgngs,

operation, 8pocles. Eggs. Fry. gnggrad 15?!! Total.
Clackmnns Oreg,—Contd.
6 lackamas,
re -—
Entlm 1Y SN Chinook salmon 1,211,000 1,211,000
v Silver salmon " 2,200 2,200
o Steelhead salmon...... 10, 600 10, 500
Bt. Heleus reg.—
Tuly-June Shad 11,716,700 |............ 11,716,700
Wﬂlamotte, Oreg.—
July-June 3,449,000 |.....cunn.n. 3,449,000
Wushongal, Wash.
Y~ 100,000 {.....c...... 305,000
Cold 8prings, Ga.:
Entire year........... 87,000 126,450 213,450
, 804 8,904
400 400
66,900 66,900
Milltown, Ga.—
V... e Black bass..............ocoooi oo 37,100 87,100
Crai Brook
Ent ire year..........- Atlantic salmon 2,360,000 700 2,380, 700
Brook trout. . . 518, 63, 200 579, 200
Landlooked sal 00,026 |.....ccenn.- !
Duluth, Minn. :4
Enfire year........... Brook trout............[........... .. 202, 67,500 270,000
Lake trout. 1,650,000 | 10,327,500 692,500 { 12,570,000
Pike parch. 5,000, 000 500,000 |.....cnr.... , 500, 000
Whitefish.. 600, , 500,000
Edei‘:?t?} N o Black bass 23,5685
o year Shad....... g
Sunfish......
White perch...
Yellow perch....
Weldon, N, C.—
Apr.-. y ............ Striped bass.....
Erwin, Tenn.: ¥
Entire year........... Black bass. ..
Brook trout..

Falrport, Towa:
sntire year...........

Gloucester, Mass.:

Green Lake, Me.:
Entire year...........

Grand Lake Stream,
Me, m—
Entire year...........

Homer, Minn,:
Entire year...........

Haddook.
Pollock. .

Brook trout..... P

Lan

teelhead salmon......

Blagk basg.............
Buffalofish.............

dlocked salmon. ...

084

48, 480

627,200
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StaTIONS OPERATED AND QUTPUT OF EACH FOR Tiscar YEAR 1919—Continued.

[NoTE.—S¢o oxplanations of reference characters on p. 12.]

[ N
Station and period of ¥ Ingorlings,
bt Specles. Lggs. Try. yearlings, Total.
operation. :and adults.
Homer, Minn,—Contd.

Entire year........... Whitebass............d e, 1, 1,8
Yellow perch. 2,213, 280 2,213, 280
Miscellaneous. .........|........... ool 70, 70, 400

La Crosse, Wis.:

Entire year........... Black bass. .. 45,990 45,990
Brook trout. . 2(:4, 500 376,970
Buﬂnloﬁ%h ....................... 53,% 9 45?),000

........... 2,450, ),
Cathsn. " 793,900 793, 900
(,mppxe.. .............. 1,514,500 1,514, 500
wie |

ikeand pickerel......| .. .. ... .. ...l 30, 30,700
%mix;{bgw rout 55,?08 55,500
tock bass 0 170
Sunfish .. 16, 000 16,000
Yellow perch.......... . 79,790 79, 700
Miscellaneous..........|. ... ....... [ 352, 600 352,600
Leadvllle, Colo.:n | !

Entire year........... Blackspotted trout....... ... ... . [ 774,100 774,100
Brook trout............ 2,002,500
Laketrout............. 20,000
Loch Leven trout 60, 000
Rainbow trout......... 195,000

Louijsville, Ky.:

Entiro yeur........... Black hass............. 700
Brook trout. 150
Crappie. .... 75
Pike perch.. 1,700, 000
Rainbow trou 4,250
RRock Dass. 2,02&)0

38,
..... 49,100

.......... ,

Cairo, I1l.—

8ept.~Oct............. 5 ;gg

)
1,110,000

,
000

Mammoth 8pring, Ark.:

Entire yoar........... Black bass...c.c........ 25,070
Rock bass....... 1,910
Smallmouth biack bass. ! A

Manchester, Towa: ¢

Entire year...........] Brook trout............ ! . 404,390
Pikeperch...... )
Rainbow trout. . .. 319,390
Rock bass.............. 525
gm&‘)llrgouth black bass. 2, i%fg 2, ;12)0

unflsh. ... ... 40
Bellevite, ITowa—

July-Dec............. Black basS.cene it eaaaes 60,852 60, 852
Buflalofish....o...oo i ees 823,850 823,850
ga{ L HSSS RO o IOttt 4,061,600 ;,gg(l‘,ggg

AAUISHD . e e ) ) 3y &390, £40
(]j)mpp]e ......... 4,548, :’?2 4,548, 2%
3 ¥ 14 0 R N T 77
Pike an pickcro ......... 047 047
Sunflsh. .. 84,338 84,338
White bass.... 4,130 4,130
Miseoiomeous. 11 85, 205 89,168
NCOUS - o vevaeen el eiiniennena i
North McGregor, Towa—| ° ’ 108
July-Dec............. Black bass.............l..oo.. 72,730 72,730
g‘;lﬂn]oﬂsh....... e et 1 941’(1)(0% },gg,{l),(l)%
R R R ’ ’ d
Grappic SRRSO Tk | Lo
Pike and pickerel. . .... PR "¢, '16, 500
Bunflsh. ... .. .. o0t 14,710 14,710
White bass.............|..0... P P 1,000 1,000
Yollow perch...._.....|.._ .. IO 42,300 42,390
Miscellaneous.-.........[........... ] ..ol 228,000 , 000
Mer%dosila, Il:» Biack b ‘
NLiro year.eeeeeensa- aCK DASS.coea. ... il { 58,149 58,149
(I‘Suﬂu]o fish. ! i }gjggg %7: goo

....................... X 8,800

Catfisho ... . L0l 1 1,329,600 1,329,000
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StatioNs OPERATED AND Outputr or EacH For Fiscar Yrar 1919—Continued.
[NoTE.—S00 oxplanations of refercnce charaeters on p. 12.}

Fingerlings,

Btation and period of
Species, Eggs. Fry. yoarlings Total
n, . ) .
operatio and aduits.
Meredosia, IIl.—Contd.
Entireyear........... Crappio............... 41,975 41,075
Sunfish 39,150 39, 150
¥o{{ow bass 600 600
cllow perch 14 1
Nashua, ¥, I1L.: 000 +4,600
Entire year........... Brook trout............l............0 ! 664,825 664,825
Landlocked salmon. . . 6,800 6,800
Rainbow tront......... 13,224 13,224
Smallmouth bluck bass. 625 64,125
Neosho, Mo.: ¢ ’
Enfiro yeart........... Black bass. ... ... .. 18,012 19,012
Catfish.. ' 200 ’
Crappie. .. 6, 550 6,35
Rainbhow trout 125, 286 207, 936
Rock bass._ . 9,340 9,340
Smallmouth blae 3,’ 200 3: 200
?léllllg;}‘ perch... 13 2,40 060
U ¢] | TR 30,000 ...
Northvllle, Mich.: 000 000
Entiro year..o.....--- Brook tront............| ... . ... 193,000 2490, 500 442,500
Rainbow trout......... 14, 000 23, 000 37,000
Smuallmouth black bass. ! 075 18,075
Charlevoix, Mich.: r ’
Entire yoar........... Laketrout............. 19, 218, 000

Detroit, Mich,—

Put in Bay, Ohio: #
Entire year...........

Quinault, Wash.:
Entire year...........

St. Johnsbury, Vt.: ¢
LEntire year...........

Holden, Vt.—
Entire yoar...........

Lakewood, Vt.—
Apr.-May............

8an Marcos, Tex.:
Entire year...........

Saratoga, Wyo.: s
Entire year...........

Spearfish, 8. Dak.:
Entire year...........

Springville, Utah: ¢
P Entire i’ear ...........

Pikeporch.............
Steelhead salmon. ... ...
Whiteflsh, _............

Black bass.coveinn...
Catflsh..... .
Sunfish

0571 5 o J R
Piko perch. .

Whitefish..
Yellow perch..,

Chinook salmon
Silver salinon. ...
Sockeye salmon........

Rainbow tront.....
Smallmouth black bass
Steelhead salmon.......

Brook trout............
Lako troub.........
Landlocked salmon
Steclhead salmon.......

Pikepereh...ooovan...
Yellow porehie.. ...,

Black bass.............
Crappie. .
Rock bass
Sunfish................

Blackspotted trout. ... . ..

Brook trout . ...
Rainbow trout.
Steolhead salmon,

Blackspotted trout.....
Brook trout........
Lakotrout.........
Loch Loven trout
Rafubow trout.........
Steelhead salimon.......

Blackspotted trout.....
Brook trout............
Ralnbow trout.........

23, 100, 000
70, 920, 000

000

22, 800, 000

70,300,000 |
126,300, 000 |

12, 000, 000

1,950

109,400
419, 400
5,678, 000

52,715
2,210
1,26

107,743
280

1,411
6,765

369, 000
643, 000
220,

10, 000, 000

1,019, 400
6, 878, 000

1,108,415
2,210
1,256
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SraTioNs OpeERATED AND OUTPUT OF EacH ror FisoAaL YEAR 1919—Continued.
[NoTE.—Boe explanations of reference characters below.§

Fingerlings
Station and perlod of earlings, |
operatian. Specles, Eges. Fry. | Soarlings, | Total.
Spll;ln Ilg, l‘?’tah—Contd.
ar aho—
- Fleb'.ﬁ]dsasy. ........... Whitefish...v...veeneed|oiniinninn... 1,495,000 [.....ceueene 1,495,000
) .
pﬁm’;[re yoar........... Black baSS.cecoeeeeniafiianiaiaiaas 319, 700 73,3_(;? * 392 ggg
i
56,650 56,650
1,059 1,059
Friar Polat, Miss.—
July-Dec............. %mﬁk| L}ll;.ez}sl 30, 94;8 32, 3453
S. .- y
Catfish. . oooo 10 ! 1 tenze 121,276
(]}{ra pli)o ................ | Zﬁ,% 28, 2;18
oC. 13 1 .-
Sunfish.....o....o.... 69,125 69,125

White Bulphur Springs,
W, Va.:

Entire year........... Brook trout............
Rainbow trout
Rock bass.............. .
S8mallmouth black bass.
Bunfish................
‘Woods Hole, Mass.:
Entire year........... Cod..oovneennacnunnnnnn
Flounder...............
Mackerel...............
Whytheville, Va,:w
Entire year........... Black bass............ .
Brook trout............
Rainbow trout......... .
Rock basS.....cooonnnt
8mallmouth black bass.
8Sunfish...ee.oovnnnnnns , 3,115
Yes Bay, Alaska:z
Entiro year........... Humpback salmon.....|...c.......... 630,000 {............ 930,000
Bockeye salmon........ 3,440,100 | 26,650,000 | 8,679,700 | 88,829,700
Grosstotal...oooo]imiiiiiiiiiiiiiiiieaee 1,177,870,545 4,548,516, 830 |151,832, 503 |5, 878,219,008
Lossintransit...........o|oceieiirninimniiiinenenadfieai., 1,176, 505 58,113 1,234,618
Net outPUt. ..o feienieeeearanieeaeanens 1,177,870,645 (4,547, 340,325 (151,774,480 5,876, 985,350

NOTES TO REFERENCE CHARACTERS8 IN PRECEDING TABLE.

For convenience in handling, transfers were made as follows:

a Afognak to Baker Lake, 5,760,000 humpback salmon; to Quinault, 5,000,000 sockeye-salmon eggs.
U Birdsview to Charlevoix, 25,000; to 8t. Johnsbury, 60,000 steelhead-salmon eggs.
¢ Quilcene to Holden 50,060; to Green Lake, 50,000 steelhead-salmon ogggb
d Bozemnan to Spearfish, 25,000; to Manchester, 25,000; to Clackamas, ,000; to Northville, 25,000; to
yyﬂmvillc, 75,000; to White Bulphur 8prings, 25,000; to Rogue River, 100,000; to Birdsview, 50,000 rainbow-
rout eggs.
e Yeﬁ%wswne to Spearfish, 345,000; to Saratoga, 427,000; to Birdsview, 105,000; to Clackamas, 105,000;
to Glacier Park, 265,000 blackspotted-trout eggs.
/ Bryans Point to Central Station, 875,000 shad eggs, 3,120,000 yellow-perch eggs,
¢ Cape Vincont to Central Station, 500,000 whitofish eggs, 1,500,000 lake-herring eggs.
h Clackamas to Central Station, 20,000 chinook-salmon eggs.
¢ Little White Salmon to Cape Vincent, 820,000 chinook-salmon eggs.
# Duluth to Leadville, 25,000 lake-trout eggs; to Manchester, 2,000,000; to L.a Crosse, 5,000,000 pike-perch

eggs.

gErwin to Cold Springs, 2,000 rock-bass fingerlings.

1 Gloucester to Boothbay ﬁnrbor, 2,100,000 pollock cggs,

m Grand Lake Stream to Crai Brooi(, 100,000 landlocked-salmon eg%gé

n Loadvillo to Glacier Park, 500,000 brook-trout eggs; to Saratoga, 206,000 rainbow-trout eggs; to Cedar
Island Lodge, 100,000 brook-trout cggs in exchange for rainbow-trout eggs.

o Manchester to Northville, 24,700; to La Crosse, 100,000 rainbow-trout eggs.

» Meredosia to Neosho, 1,000 catfish fin, rlinfs.
¢ » I;Ioosho to Meredosia, 5,000 rock-bass fingerlings; to Erwin, 51,000; to Central Station, 15,000 rainbow-

rou S,

r Cﬁgglevoix to Holden, 50,000 lake-trout eggs.

« Put-in-Bay to Duluth, 22,400,000; to Charlevolx, 64,680,000; to Central Station, 800,000 whitefish eggs;
to Louisville, 2,000,000; to L.a Crosso, 7,000,000 pike-perch eggs.

¢ 8t. Johnsbury to Berkshire, 50,000; to Central Station, 17,960 brook-trout eggs,

u Saratoga to 8t, .’lolmsbux&;é 50,000; to Leadville, 206,000 rainbow-trout eggs.

v Springville to Saratoga, 608,400 brook-trout eggs.
w V{;ythaville to Erwin, 23,000; to Neosho, 22,000; to Manchester, 24,000; to Central Station, 10,000 rainbow-
trout eggs.

z Yos Bay to Birdsview, 406,000 humpback-salmon eggs; to Little Whito Salmon, 1,059,900 sockeye-
salmon eggs.
'
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The eggs hatched at the main stations and substations listed in the
foregoing table are in many cases obtained from auxiliary sources,

usually temporary stations occupied during the season only or, in
some instances, mere camps, which are shifted from year to year.

In

the Great Lakes and off the New England coast collections are made

by the Bureau’s vessels or boats in favorable localities.

The follow-

ing temporary stations and collecting points operative for the periods
indicated, furnished eggs of the given species for the main hatcheries

during 1919:
Eqa-CoLLECTING STATIONS FOR FiscAL YEar 1919.
Station. Poriod of operation. Specles handled.
Bakor Lake, Wash.:
Brinnon, Wash............... November to Juno............ Chum, silver, and stoelhead salmons.
Tllabott broek, Wash...o...... November to February....... Chum and siiver salmons.

Bozeman, Mont.:
Madison Valley, Mont.........
Clear Creok, Wyo. ..
Columbine Creek, W'
Cub Creek, Wyo..
Pelican Creok, Wy
Soda Butte Vg’}'o.

Cape Vincent, N.Y.:
Bygotts Point, N. Y
Chaumont Bay, N. Y.........
Falr Haven Bay, N. Y.
Fishing Creek, N. Y..........
Grass Bay, N.Y..............
Henderson Harbor, N. Y
PigeonIsland, N, ¥..... .
Sodus Point, N. Y
South Bay, N. Y.

gle
Elk Creek, Oreg...............

Leadville, Colo.:
Antero Lakes, Colo............
Crystal Lake, Colo............
Engolbrecht Lakes, Colo,.....
Evergreen Lake, Colo.........
Northfield Lake, Colo.........
Turquoise Lake, Colo.........

March to June................
July and June............

March to June..... .
Octoboer to Aprileee.eee..o....

MaytoJune..ceeivinnennnnen
November........... .
Oct%ber to November

‘Woodland Park, Colo......... ceeeod

Northville, Mich,:
Alpensa, Mich.........
Cheboygan, Mich.

Detour, .ee

Frankfort, Mich...............

Hammond Bay,

Looland, Mich....eeu.e.......

Manistique, Mich
Mackinaw City, Mich..... ....
Naubinway, .-
Northport, iﬁt:h
8t. Ipnace, Mich...
8t. James, Mich...
8cotts Point, Mich

Put in Bay, Ohio:
Cagaw a Island, Ohio
Kollys Island, Chio. ...
Isle 8Bt. George, Ohjo....
Middle Bass, Ghio......
Monroe, Mich...... ... ..
Fort Clinton, Ohio.. ... .

Tolodo, Ohio.................
8t. Johnsbury, Vt.:
Chittenden Dam, Vt..
Darling I’'ond, Vt...
. ]’t,ako %{}tchol{ﬁlté .
aratogs, Wyo.: o Croe
Spearfish, 8. Dak.; !

Ie{
Schmidt Lakos,

.| Aprilto May

" Aprilto May...
October to Docembor.

..... P L T

November to December, April
and June.

November, December, April..

Sopi(:iomber to November
O..veian..

[ (e T
[+ T
November to April.
Fobruary, Moy...cccveeeeiann.

Grayling, rainbow trout.

...| Blackspotted trout.
.- 0.,

-..| Whiteflsh,
.-] Lake herming, whitefish.
-| Lakeh

o herring.

.| Whitefish,
..! Yellow perch.
-+| Lake herring.
-| Lake trout, whitefish,

Lako herring.
'\y’Vhiteﬂsb.ng

.| Steelhoad salmon.

Blackspotted trout, sllver and steel-
head salmons,

Blackspotted and rajinbow trouts.

-| Brook trout.

Do.
Do.
Do.
Do.
Do.

..| Lake trout, pike perch.
- Do,

Do.

.. Do,

.| Whitefish,

.-| Lake trout,

. Do.

.- Do.

--| Whitefish,

.| Lako trout.

--| ‘Whitefish,

-.] Lako trout, whitefish,
.| Whitefish.

Bo:
Whlfohan, Pike perch.
Wmlt?e‘zish, pike perch, carp.
‘Whitefish, pike perch.

.| Steoclhead salmon.

Bmo;( trout.

.- 0.
.| Rainbow trout.
. Brool;( and Loch Leven trouts.
0.

-7.! Brook trout.
.| Whitefish,

Flounder. )




14 DISTRIBUTION OF FISH AND FISH EGGS, 1919,

DISTRIBUTION OF OUTPUT.

The following table shows in summarized form the total disposi-
tion of all fish and eggs propagated and of all fish rescued from
overflowed lands and restored to original waters during the fiscal
year ended June 30, 1919, or, in other words, the total output with

all losses in transportation deducted:

SuMMmARY, BY SPECIES, OF Torar DistriBUTION OF Fism anxp Eges, Frscan

Yrar 1919,

. Fingerlings,
Specles. Egga Fry. yearlings, Total.
and adults.
[0V R 1)« R
Carp..........
Buflalofish. .
Shad........
Alewifo. ..
Whitefish......... 111,650,000
J.ake herring (cisco). N 146, 700, 000
Bilver salmon...ooeeeneioiiiiiiii i, e eeieseeceasens ,
Chinook salmon, 11,802, 500 b, 6
Sockeye salmon.... 24, 140, 100 5 B
Humpback salmon Ceeeeen—a.. 5,420, 500 369, 960 5, 796, 460
CRUME BAITON . .« oeeceiieaneeaiaece e aranas G, 233,640 3, 663, 760 9,917, 400
Btecthead salmon.......o.oo.oooool ' 805, 000 128, 125 1,493,290 2,426,415
Atlanticsalmon. ......ooiiiiiiiii e 2,3%0, 000 700 2,39, 700
Landlocked salmon ceen - 405,125 424, 870 182, 560 1,012, 555
Ralnbow trout... 2,439, 820 38, 500 3,409, 190 6,387, 510
Blackspotted tro 133, 200, 000 2,875,100 ) 208, 100
0ch Leven trout ..o eviiiii i e e 73,000 73,000
Lako trout . 3,068, 000 28, 495,475 765, 180 32,328, 655
Brook trou A 4,158, 050 638,615 11,903, 665
Grayling 275,000 |... 275,000
Smelt..... 6,437,000 9,437, 000
Pikoand pleKercl.coooivieeeiriiiiiiiiiiit ciiiiiniicieeic e i 375,935
Fresh-waterdrum...........voiiiiiiiii i il 18,975
(83519 2] & 11T T S PPN e eeeeeteraeaaaan 15,837, 865
emouth black bass...............oo il ; 425,045 1,525,465
Smallmouth black bass......o.voeeeeniia e, 195,700 0,445
OCK b8SSe. .o iiiiieiiei i e eeeeeeeeis cearecceieeaia., 75,400
Warmouth bass......cooeviiiaiiia.n. e reereeseeesrass teereaeeaaeaen 1, 060
Sunfish (bream).....c...eoiiiiiiaenniien e seeneenaan | 3,05 1,353,165
Pikepereh......oooeiii il I 406,200,000 175, 550, 000 581,760, 710
Yellowperch....ooooviiniiiiis . 179, 289, 500 ,303,
Whiteperch. coooveviiniiiniinaa... . , 035, 000 2,035, 000
White bass....oooeoemeicenieannnns . d I 8, 865
Yellow bass. ccvveveenrieniinnnennes I 600
BUriped DASS. cveeeneeieeanernaannnn . : 13, 540, 000 13, 540, 000
Mackerel... [ , 508, 000 9, 508,
Cod...... , 331,000 308, 201, 000
Pollock. . 703,972,000 |- 703, 972, 000
Haddock..... .- 129, 592,000 |. 329,982, 000
Winter flounder. ... 2,654, 192,000 2,654,192, 000
Miscellaneous fishes ,000, 000 1,747,250
Lobster 7, 500, 000 1, 500,
Total 4,547,340,325 | 151,774,480 | 5,876,985,350

For convenience in reference the three tables immediately follow-
ing give summaries of certain phases of the total disposition of fish
and eggs for the fiscal year 1919—(1) allotments of fish and eggs
to State fish commissions; (2) shipments of fish and eggs to foreign
countries; and (3) fish rescued from overflowed lands.
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ALroTMENTS OF F1sR AND Fi18H EGas To STATE FisH CoMmissions, Fiscar Year 1919,

[EEggs areindicated by an asterisk (*); fry, by o dagger (1); all olhors are fingerlings.]

State and speclos, Number. State and speaies. Number.
California: Chinook salmon. ... ..... *11,802,500 || Now York:
Connecticut: Lake herring. .... *32, 500, 000

Catfish..oeeeeiieeaiiiilL, 1,100 Lako trout... . *1, 800, 000
Crappio. voveeeeeninae oL 10] 3,600 Landlocked salmon 115,000
Sunfish..... . 1,400 Pike perch......... 000
Yellowporch............. .. ., 1,625 Steelhead salmon 000

Idaho: Rainbow trout....... ... ... *50, 000 Strawberry bass..
Ilinols: Whitefish............. ... #5000, 000 unfish. .. .......
Indiana: Pikeperch................ *8, 050, 000 Whitefish......
Towa: Ohio: Whitefish.
Pikeperch.........c.ooiiill *5, 000, 000 klahoma:
Rainbow trout........c....o..... *70, 000 Blacl: bass élargemouth) e 3,600
ROCK DBSS.covnerencneeninies 13, 000 Black bass (smallmouth). .. . 400
Kentuckﬁ: Ralnbow trout.................. 7,800
Brooktrout...........ooooill 150 |} Oregon:
Rainhow trout........c.coooennn 4,250 lackspotted trout.............. *121, 000
Yellow perch.............oooenn. 1100, Rainbow trout.................. *765, 000
Maine: Landlocked salmen......... *405, 125 Sockeye salmon................. *3, 440,100
Mari'lund: Pennsylvania:

Rainbow trout, ....coeienvieonnn *50, 000 Lake herring.................... *88, 700, 000
Rock bass.....cunn--- 2,900 Pikeperch........o..coiaeoa.... *15,050, 000
Sunfish...eaveeinenens 1,415 Whitefish.ae.ooovioiiiiiiiil, *37,070, 000
Miscellaneous fishes. .. 11,000,000 (| Rbode [siand:

Masﬁaixchusetts: Plke perch *5, 100, 000 | Il;}kek gr Cmatiment 1200, 000
Michigan: ! ack bass (smallmouth)... ... 7
g VL0000 | Soutn Daxots: ¢ ) 17,500
, 800, 3rook trout..................... 45,000
*20,000,000 || Rainbow trout. ... 1 11111 50,000
Minnesota: Tennessee: Rainbow trout.......... *42, 700
Black DasS.ceocieieneiiaeiann 6,500 (| Vermont:
Take trout... . *250, 000 Pikeperch...................... *16, 200, 000
Rainbow trout. .. *50, 000 Steelhead salmon. .. ............ *50, 000
Steelhead salmon. . . '{ 'ég, 000 Wu\si}gn}g'i’on:
........ *
Missouri; Yollow porch..«.......... HO:000 | Steolnosd sammon. 1 e
Montana: 700 || Wisconsin: !
Black bS8 . cerieernceeniaanannn. 3,000 Black bass 5,000
Brook trout.. .. 2,400 Catfish.... 7,200
Catfish......... 1,300 Whitefish *20, 000, 000
Crappie........ 780 Wyominf:
Yellow perch..... Rainbow trout.............. ... *100, 000
Rainbow trout....... Steelhend salmon............... *50, 000
Nevada: Rainbow trout............ T
New Hampshire: 4670,716,425
Plkepereh...................... LY R 11,362, 500
Rainbow trout.................. 185, 545
New Jersey:
Ralnbow trout..................
Steolhead salmon. . .. .
Yellowperch....................

SHIPMENTS o I'1si AND Fisu Ecas To ForeiGN COUNTRIES, F1scaL YEAR 1919.

|Eggs aro indicated by an asterisk (*); all others are fingerlings.)

Country and spocles. Number. Country and specles. Number.
Canada: Canadian Governmont— Moxico: Nacozari— N
Lokeherring.................. .| %25,500,000 Black bass...... e, 5,000
Sockeyosalmon.................. *20, 700, 000 Strawberry bass..........oo..... 5,000
Whit crenereenins Seeireranses , 000, 000 —-;55 200,000
g L TR { 2800
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DisposrrioN oF Fisg Rescuep, Fiscar YEar 1919.

Restored to | Delivered Restored to | Dolivered
Specles. original to apgb Species. original to appli-
waters. can Jwaters. cants.
Black bass.......cennuunn. 173,443 272,611 |[ S8mallmouth black bass.... 2,100 {eeeeen.....
Buffalofish....... .. 03, 360 ) Sunfish...ooeooioooaaiii 088, 692 80, 960
19, 752,602 White bass.... .. 8,665 )........... :
12,479, 146 138,300 )] Yellow bass......ccoeevnees]eersancooasss 800
15,725, 416 92,875 )| Yellow pereh.. 2,333,698 20, 840
18,977 |... . eous. 747,250 \..........
2 Total.... 55,208, 798 610,021

 On the pages following is shown in detail the distribution of fish
eggs, fry, fingerlings, yearlings, and adults, by species, by States or
countries, and by municipalities, alphabetically arranged, and by

waters, for the fiscal year ended June 30, 1919.
The distribution was composed largely of ﬁnf
and adults, though quite a number of eggs and fry

erlin

of some

gs, yearlings,

species

were distributed.  Insucceeding pages figures greceded by an asterisk

(*) indicate an ﬁg distribution; those precede

by a dagger (1), a fry

distribution. other enumerations represent fingerlings, yearlings,
and adults.
Torar DisTr1BUTION OF I'181 AND F1sp EcGs, BY SPECIES, F1scar YEAR 1919.
CATFISH.
Disposition, Number, Disposition. Number.
Alabama: Connecticut:
Abands, Harrls’spond.............. 125 Hartford, State fish commission..... 1,100
Andalusia, Lanéston’s pond. 450 ‘Winsted, Park Pond.eeeeeerrnnen... 1,000
Calhoun, Cane Creek........ 125 || Florida:
Dadeviife, Knight's pond. 125 Il * DeFuniak Springs, Chipley Yark
Eufaula, Clark’s pond. 20l T Take..........o.... 240
Gurley, Fiint River..... 200 || Lakeland, Mirror Lake. 150
Peterman, Rumbley Pon 120 || Georgia:
PhilCamphell, Morrison’s 300 Augusts, Tarver'spond............. 70
Rod Level, Butler’s pond. 81 Bonevl]fe, Wilson’s pond....... 70
Sellers, Mineral Pond............... 400 Columbus, Hollywood Yond... 150
Arizona: Covington, Hereford Lake...... . ki’
Benson, Murray’spond............. 150 mefordv{lle, Chapman Creek. . 70
Bisbee, Artesia Pond.......... 150 Decatur, Morgan’spond........ . 200
Cochlse, Bonny Rancho Ponds. 300 Gibson, Walker's pond...... . 600
Burney’spond............ 150 Halloce, King's pond. . .. 225
Dreamy Waters ’ond. 150 Hamlilton, 8pears’s pond 75
Globe, Roosevelt Lake 1,050 arris, Bonner’s pond. 225
Nogales, Alamo Lake. 300 1a Grange, Lee’spond. 300
Pasture Pond. -...-. 150 Lumpldn, Perkins's pond 200
Skull Valley, Coughlan’s pond..... 400 Monroe, Felkers's pond. . 50
Tempe, Tempe Drainage Canal.. ... 150 Newman, Bsr Pond........ 300
Arkansas: Palmetto, Roan’spond. ... 800
Black Rock, Black River........... @ 490 Sparta, Archor’s pond...... 140
Conway, Cypress Pond.... 400 aco, Dalley’s pond. ........ 210
Everton, Anderson’s pond. 600 Warm Sprinﬁs, ane Croek. 800
B m, MiHCreek. . ....... 300 Fowler Lake.. 600
Heber 8prings, Peter Creek. .,e..... 100 Warm Creek. .. . 148
Hi}gden, Little Red River, South I1linofs:
0T eaeeenanennnnnn . 200 Alexander, Bergschneider's pond.... 600
Kerlin, Price’s pond. 80 Alphs, Crescent Lake. .......... .. 8060
Poe, Indian Creek. .. 200 Apple River, Apple River. .. 600
8t. Joe, Buftalo Rive: 3,000 |  Aquauks, Missfssipp! River. . 2,100
Toklo, McLarty’s %md . 500 Blanding, hﬁssissiy 1 River.. a 120, 600
California: SBummit, Deep Creek Pond. 400 || Cairo Mbsissippt River, ... 97,000
Colorado: Carroliton, Walnut Hall Lake 600
Debeque, Libbey’spond. ........... 600 Council Hill, Apple River.... 760
Elizabeth, Greyhound Lake, ..... .. 300 || Freeport, Richland Creek. . 150
Flagler, Crystal 8pring Croek. ...... 300 Galena, Mississippi River. . a 226,430
Republican River, South Fork.... 600 Hudgens, Hudgens Lake... .
Hillside, Aagico Pond.....cecvven... 2,000 McConnell, Pecatonica Rive . 150
Longmont, Dawson Lake........... 700 Meoradosia, IHinois River............ a 1,287,800

o Rescued from overflowed lands and restored to original waters.
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ToraL DigsTrIBUTION oF Fisx AnND Fisn Ecees, By Species, Fiscal YEar 1919—

Continued.
CATFISH—Continued.
Disposition. Number. Disposition. Number,

INlinois—Continued. Nebraska: - i
Meredosia, Meredosia Bay.......... a 2,600 Bingham, Dimond Lake............ 300
Murrayville, Webster’s pond.. . 200 Home f,ake ........... . 600

- Napierviile, DuPage River.... . 8,400 Lower Anderson Lake. 600
Now Boston, Mlsslssicppi River......| 122,010 Taylor Lake. ......-....... ) 300
Red Osk, Richland Creek....... 225 H| Nevada: Thorne, Fletcher Pond....... 900
8and Pralrie, Mlsslssl{ggi Rivor. 0596,200 || New Hampshire: Nashua, Nashua
Seales Mound, Fevre River... 600 River. ... iiiiiiiiiiiiiieieea 360
Stonefort, Johnson's pond....... 200 || New Mexlco: )

Indiana: Abbott, Abbott Lake............... 800
Mott Station, Binkley’s pond 200 Albuquergue, Rio Grande River.... 600
Plerceton, Webster Lake. . 600 Contreville, Forker’s .. 150
Romney, Haselwood Pond. 760 Clayton, Boggs's pond. . ... 200
Russellviile, Maple Lawn Po 200 || Engle, Flephant Butte Lake. 400
Terre Haute, Blue Hole Pond. 500 Jal, Bryant’s pond.. 150

LakeJunietta.ceececesccrcceceaans 500 Las Cruces, Hay Stac 200

Towa: Rouault’s pond... 200

Bellevue, Mississippi River.......... a 48, 250 Onava, Armstrong Lak: 400
Fairport, Mississippi River.......... a 41, 500 Portales, Eden Valley R: 150
Harpers Ferry, mslﬁ?i River.... @ 64,000 King’spond......veeuraananennn. 150
Hurstville, l\ﬁssissippl ver........ 451,900 || New York:
Lime Springs, Upper Iowa River.... 3,000 Cohocton, Cohooton River........... 400
McDolans Dam, mm& i River... a 41,000 Cornwall, Popolo Lake..... . 760
Manchester, Maquoketa River....... 7,035 Hamilton, Chenango Canal . 400
North McGregor, Mlssissip i River.. @779, 451 Hancock, Summerset Lake. . 400
Smiths Ferr, hﬂississli)ﬁ fver..... 6 142,000 Newark, Coffey Lake................ 400
Sny Mogill, Mississipp Rivor.......(  @23,000 || North Carolina:

Kentucky: Badin, Tallassee Lake............... 80
East Cairo, Ohlo River-............. a 688, 000 Burnsville, Bay Mine Lake. . . 300
Haags 8pur, Clesr Lake... .. a 325,000 Corinth, Buckhorn Pond..... 30
Bodgenville, Nolin River... 200 Pee Dee, Blowett Falls Lake. 30
shelgyvme, Csaplinger’s pon 200 Ralelgh, Millburnie PPond. ... . 30
Soldier, Ashland Pond.... 200 §j __Statesvillo, Catawba River.......... 1, 500

Maryland: North Dakota: Ross, Robertson’s pond 200
Catoctin, Potomao River.. . 250 || Ohio:

Glondale, Folly Run...... .. 800 Blanchester, Moormeir’s pond.. 100
Hoods Mlil, Patapsoo River. ... ... 40| Bromen, Falil{tvti’owv&mlie. - 200

Magsachusetts: solumbus, Little Walnut 600

Fitchburg, Ashburnham Pond...... 180 ||  Cridersville, Moyer’s pond. 200
Knops Pond. ceevvenian il 100 Findlay, Reeg’spond.... . 100
Notown Pond...............oo.. 180 || Groenfield, Paint Creek............. 900
Paradise Pond.................... 180 Bt, Marys, Miami and Erie Cansl.... 9800
Whalom Lake.................... 180 ‘Woodsfield, Waterworks Pond...... 100
Wrights Pond..................... 180 [| Oklahoma:

Lenox, Lake Mahkeenac. ........... 400 Cleveland, Mead’spond............. 200

Norton, Spot Pond.................. 60 Mill Creek, Blue River. .. . 900

‘Worcester, Lake Quinsigamond..... 430 Muldrow, MoDole’s pond... 200

Michigan: ole, Silvers’s pond. .. 200
Bruce Crossing, Kennedy Lake...... 200 Shawnee, Dunlap’s pond... 400
Cressey, Crooked Lake.............. 300 Stillwater, Hunter’s pond.. 200
Jackson, Vandercook Lake.......... 400 Usna, Hilton’spond................ 100
Sidnaw, S8idnaw Creek 200 I’enns?vani_ LY
Vander{)ﬂt, Round Lake.. 300 Arcola, Perklomen Creek, Keysers

Bmolsy Pond...caeeeieninniaea... 200 0 4 600

Minnesota: Porkiomen Creek, Plush Dam.. 600
Cass Lake, Lake Mabel.............. Skippack Creek 600
Tomer, Misslss! pl River. .. .- Burnside, Susquehanna Rive 800
Tod Wing, Misslatippl River )1 Collegevifle, Peridomen Crosk 600

Mississippi: Skippack Creek...... 600
Brookhaven, 8mith’s pond.. 250 |l Dolglostown, Rand! 100
Centreville, Ashwood Pond. 500 |! obln Run. .. . 100
Friar Point, Mississippi Riv 112,425 ’ Gap, Pequea Creek.........c.o....... 1,380
Natcher, Lake Stowers...... .. 750 {| Gratersford, Perkiomen Creek,

Woodvill , Ogden’s pond......... wer Dam...cooeeeeieenan... 600

Missouri: Perkiomen Creek, Upper Dam.... 600
Bevier, Nigbeth’s {« TSN 300 Green Lane, FPerkiomen Creek,

Boonv{lle, o) Pond............ 600 Lower Dam....ccooocveonnnnn.. 600

Montana: Perkiomen Cresk, Upper Dam.... 600
Baker, Baket Lake..o.coveceaenennnn 1,050 La Porte, Celestia Pond........ 200
Blllings, Yellowstone River......... 750 Lake Mokomo. ........ 200
QGlendlve, Yellowstone River.. 1, 200 Moscow, Ergood Pond. . 400
Lavina, Oid Channell Pond 900 || Oaks, Perkiomen Croek. 000
Malta, Alkali Lake.......... 900 Schuglk.ﬂl River.,.... %

Woest Alkall Lake................. 1,050 Orwiﬁs urg, Moyer Pond.... 5

Miles City, Yellowstone River....... 1,200 Ten rgly , Johnisonville Pon 1%

Roy, Box ‘Elder Creek. ............. 750 Lako Pauponoming. .........

a Rescued from overflowed lands and restored to original waters.
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ToraL DistriBUTION OF FIsE AND TisE Eacs, By Species, FiscaL YEeaAr 1919—
Continued.

CATYFISH—Continued.

1
Disposition. \ Number. i Disposition. Number.

Pennsylvania—Continued. i Utah: American Fork, Utsh Lako.... 3,000
Pen Argyl, Seguin Pond............ 100 ' Varmont:

SmallsPond...................... 100 Brattlehoro, Connecticut River..... 180
Perkiomenville, Porkiomen Creek. .. 600 Lily pond........ ... 0 40
Phoenixville, French Creek. ........ 600 ]| Virginia:

Rahns Station, Perkiomen Creek... . 600 Byllesby, New River, Buck Dam... 400
St. Clair, Kaufman Pond............ 080 || - %\Iow River, Bylleshy Dam 400
Schwenksville, Perkiomen Creek Coehurn, Gihson Pon - 250

Lower Dam....ccccevvecaeennn.. 600 Ivanhoe, Cripple Creek 400

Perkiomen Croek, Upper Dam. ... 600 FlkCreek..oeeennn... 400
Sewickley, Clinton Pond............ 800 New Rivor.....oooveeeeeniainan. 400
Spring Mount, Perkiomen Croek. ... 600 Now Market, Strickler’s pond. ...... 200
Valley Forge, Schuylkill River...... 900 ‘Woodsplane, Travis Mill Pond...... 800

Valloy Creek Pond................ 300 || Wytheville, Rocd Creek, Stones Dam. 500
Yerkos, Perkiomen Creek........... 600 [| West Virginia:

South Carolina: Berkeloy 8prings, S8leopy Croek 1,000
Chester, Welch Fork Creek 80 Cowen, Barhe’s pond... 300
Lureka, Slaton’s pond. .. 1,000 Littleton, Wolf Run. 150
Lowndesville, Rocky Riv 00 Philippi L, Sugar Creek.... 900
Salley, Cook’s pond..... 1,600 Sleepy Creck, Sleopy Croek. - 1,000

South Dakota: | Wiscondin:

Conata, Tuether’s pond.. 300 Bagley, Mississippi River...... a 70,000
Dallas, Valloy View Lak 800 \ Beaver Dam, Beaver Dam Lak 2,400
Falth, Stowart’s pond. 200 |- Boulder Junction, (irassy Lake 1,000
Fort Pierro, Roose’s po! 500 Campia, Hemlock Lake.... 600

Sorensen Pond. .. 500 Clayton, Misslssippl River.......... a 82,100
Quinn, Johnston’s 300 Ilazelhurst, Little Wind Pudding
Reeder, Duck Pond. 400 Lake. ... ceianiiiaann PO 800

Laisey's pond. . 400 La Crosse, L River @ 764,100
Spearfish, Johnso! 300 State fish commission 7,200

Nelson’s pond..... 300 Lynxville, Mississippl Rive a 70,000
Trip, Mogek’s pond 400 Narrows, Balsam Lake....... . 600
Tyndall, Merkel Lal 400 New Lisbon, Lemonwelr River.....

Wall, Babcock’s pond 300 Prairie du Cﬁlon, Mississippl River . ¢ 101,000

Tennesseo: Solon Springs, Lower Twin Lake.... 160
Cleveland, Mitchell’s pond. 1,000 Tomah, Wator Mill ’ond.. . 10, 800
McMinnvfllo, Collier’s gond 250 | Wyoming:

Ramer, ITuggins’s pond.... 500 Rozet, Jackson’s pond. . R 300
Springfield, Old Decrlick P 250 South Ilay Creek Pon 0600
Tli}la 1lomn,Cumberland Mill Spri 1250 Upton, Goss’s pond... 300
ond ... s, e —
Walling, Orchard Lake............. 500 Totald.......... 12, 839, 830
Toxas: Belcherville, Belcherville Lake 100
CARP,

Arkansas: Black Rock, Black River. . 4885 || Maryland: Lanham, Cook’s pond..... 200

Illinois: Massachusettls: Norfolk, 11illside Pond. 15
Aquaka, Mississippi River.......... ¢ 1,345 || Minnesota:

Blanding, Mississippi River......... @ 159, 000 Cloarbrook, Olson Lake...ce........

Dallas foy, Lako hookuk.......... 6,235 Homer. Mlssisslrpi River...

Galena, Mississippl River......._... a2, 205,000 Red Win , Mississippi River "
Meredosia, I1linois River........._.. 418,700 || North Carolina: Monroe, Shute’s pond. 15
New Boston, Mississippl River...... a 21,390 j| Ohio;

Sand Prairie, Mississippi River......| 61,445,000 Oak ITarbor, Portage River......... 1 11,000, 000

Towa: Port Clinton, Portage Rivor......... 111,800,000
Clutier, Simsen’s pond.............. 375 {| South Carolina: Macedon,Bogy Branch
Fairport, Mississippi River.......... T 699,000 Pond........ [RTTTRPTa beseenerenias 15

Mississippi River........... . ¢ 2,687 (| Wisconsin:

Hurstville, Mississippi Rivor. . 4 65,000 Bagloey, Misslssippi River.........., a 410,000
Lanesville, Mississippi Rivor........ a 107,000 Clayton, Mississ! pri River.......... 86, 500
McDolons bam, ssissippd Rivor... a 29,000 Frenchtown, M. s.sn”)i'Rl\'cr ...... a 24,000
North McGregor, Mlsslssi)p i River..] a1,230,000 La Crosse, Mississippi River... .0 .. 02,450, 000
Pleasant Croek, Mississippi River...| o 148, 000 Lynxville, Mississippi River........ a 146, 600
Smiths Forry, ﬂﬂsslssﬂ){p River.....| 801100 —_—
_Waukon, Mississippt River..... . 815,000 Total 19, 754, 060
Kansas: Tribune, Rafter’s pond....... 100 Sermrrrrmmeemenosooteneees 123, 699, 000
I

@ Rescued from overflowed lands and restored to original wators,
b Exclusivo of 2,400 1ost {n transit,
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a Resoued from overflowed lands and restored to original waters.
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Continued.
BUFFALOFISII.
Disposition. Number, Disposition. Number.
Arkansas: Black Rock, Black River... 24,850 | Louisinna: Atchafalaya, Atchafalaya
Tlinois: River and tributaries............ ... 1110, 940, 000
Aquauka, Mississippi River....... .. a80 || Minnesota:
Blanding, Mississippl Rivor.. . & 150, 100 rl’omor/ Mississippl River.... a 581,600
Cairo, lsslssig i River..... 4 24,000 Rod Wing, Mississippi Rive 64,075
Coluinbis, Diehl’s pond...... 200 ]| Mississippi: Friar Point, Mi:
Dallas City, Lake Keokuk. .. 61,480 River........... eteenererreaeraaans a 4,950
Galona, l\ﬁssis\sip“ River...... 276,700 {| North Carolina:
Highland, Dubach’s pond...... 100 Badin, Tallasseo Lako.....cocoon.... 125
Morodosia, Illinois River..... a17,000 Corinth, Buckhorn Pond.... X 5
Mercdosia Bay....coov... ... 100 Teo Dee, Blewett Falls Lake. . 125
New Boston, Mississippt River...... 35,035 Raleigh, Milburnie Pond. ... . 75
I Sand Prairle, Mississippi River...... 323,600 }{}ock iill, Catawba River.......... 75
owa: - 02
Bellevue, Mississippi River.......... 10,075 Port Clint,onl,3 Lako Erie............ 1,110
Fairport, Mississippl River....... .. { t u‘g’ % \’Vlscbou;lns(hl;'Sky S R AR 1,110
McDolons Dam, Mississi pi‘Ri.\'Or... a 28, 000 Clayton, Mississippt River.......... 4104, 000
North McGiregor, Mississippi River. . 3812, 000 La Crosse, Misslssippi River... 3,000
Pleasant Cree f\ﬁgsl&%lp River a 136, 500 Lymxville, Mississippi River........ a 18,000
Smiths Ferry ussmslPR.RlVOr 126,400 Prairio du Chien, MlssissippiRiver. . @ 80, 000
KSnty h{{ugﬂ], Mississipp{ River.. 42,000 || Wyalusing, Mississippi Kiver....... a 24, 010
entucky: ——
East Cairo, Ohio River... @ 20, 000 111, 100, 000
Haags Spur, Prairio Lake. .... a 1,500 Totaloeoeeneniiiiiieiie { t 2,596,335
SHAD.
District of Columbia: Highway Bridgo, Oregon:
Potomac River.....c.coveviiennaa... 1300, 000 St, Holens, Willametto River....... 111,716,700
Maryland: Willametto Falls, Willamette River.| 13,449,000
Broad Croek, Potomac River........ t4,632,730 || Virginia:
Dogue Creek, Potomac River........ 15,385,330 Crancey Island, Potomac River...... $816,840
Pascataway breck, Potomae River. .| +10,355, 660 Littlo Hunting Creck, Potomac
Pomonkey Creck, Potomac Rivor...| t3,74,250 Rivor........coaii i 13,549, 520
Swan Creck, Potomace River........ 14,207,450 Occoquan, Potomace River 14,879,970
North Carolina: Ldenton, Albemarle Pohick, I’otomac River. .. 14,292,770
Sound.... 23, 694,000 —_—
b T I 184,024, 250
ALEWIFE,
Maine: Damariscottu Mills, Damuris-
cotta RRiver.... ... ... ...l 1 25,000
WHITEFISH.
)
Iduho: Fish Haven, Bear J.gke. . ..... 1,205,000 || Now York:
Illinois: Spring Grove, Btatc fish cotn- Allan Otty Shoal, Lake Ontario. . .. +560, 000
TISSION. ¢ veeevranceoersrateearearenns *5, 000, 000 Boar loint, L.ake Onatrio........... 1;, 300, 000
- Michigan: Cape Viucent, State fish commission. , 000, 000
Alpena, Lake HuroNe......occooeu.. 13, 611, 000 Charity Shoal, Lako Ontario. ....... 1900, 000
Cheboygan, Hammond Bay.. 113,611,000 Dutch oint, 'Lako Ontario......... 13, 250, 000
Crystal ‘al(s, Andorson Lake. . 2401, 000 East Charity Shoal, Lake Ontario... 120%), 000
fortunc Lake............. 240, 000 Tox Island, Lake dnturlo. .......... 12, 550, 000
Detroit, Aquarlum.... 280, 000 Fuller Bay, Lake Ontarlo........... 3,150,000
State fish commission... *20, 000, 000 Galloo Island, Lake Ontarlo......... %875,000
Escanabu, Lake Michigan ;2, 128, 800 Grenadier Island, Lake Ontarfo..... 16, 400, 000
Gilchrist, Lake Michigau.... 1,216,400 Hardsorabblo Shoal, Lake Ontario. . 1100, 000
Gould City, Lake Michigan. 1012, 300 Hayes Point, Lako Ontario. ........ 525,000
Houghton, Lako Superior... ;13,750,000 Honderson Harbor, Lake Ontario...[ 13,150,000
Marquette, Lake Buperior... 3, 750, 000 Mud Creck Bay, Lake Ontario. ..... i800,000
Norwood Reef, Lake Michigan......' 13,000,000 | New York, AQUAHUM......coecnan.- 500, 000
8t. Ignace, Lake Huron..... 1, 520, 500 Niagars Falls, Niagara River....... 160,
Sand Bay, Lake Michigan............ 4,000, 000 Plal sturgl, Lake Champlain.......- 750.%
Minnesota: Point Peninsula, Lake Ontarlo...... %, o0
Duluth, I.ake Superior.............. $10,000 Port Henry, Lake Champlain....... 300 " 000
Turuner, Wilson Lake................ , 000 Pulaski, Lake Ontario. ........ veeso| 11,000,
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Continued.

WHITEFISH—Continued.

Disposition. Number. Disposition. Number.
New York—Continued, ‘ 'Ohio—Continued.
gguselei’lohg., Lage]?hgmplt}in 112158, 388 ’IIiu‘t ezjn Blglf S%atlo fish commission. . *ig, %, %
ree Mile Bay, Lake Ontario. 'oledo, e Erfo........... -
Tibbotts Folnt, Lake Ontario.. 12j 000,000 || Pennsylvania: Erie, 110,000,
Van Schsick 8hoal, Lake Ontario 3,000,000 || mission. ............. *37,070, 000
Watkins, Seneca Lake. ............. 750,000 | Utah: Provo, Utah Lak 1200, 000
Wiison Iiay, Lake Ontario.......... 14,350,000 || ‘Wisconsin:
hio: X Amunicon Rlver. Lake Superior...... 1210, 000
Islo 8t. George, Lake Erie........... Zg, 300, 000 Madison, State fish commission. ....| *20,000,000
ﬁoug (31 Islémld, ]I(,a);:e Erie.....qoeee. (e %,% Ct%:nada.(:ia South Bay, Dominion of 000,000
arblehead, I.ake Erie.............. anada. . .o ..o il
North Bass, Lake Erla. ...oooenrnon. 25, 000, 000 —
Port Clinton, Lake Erie............. 15, 000, 000 Total { *111, 650, 000
Put tn Bay, Lake Erle.......oonoos. 35,000,000 ||  TotAl....oooiiiiiiiiiiiiinns 1198, 715, 000
LAKE HERRING (CISCO).
New York: Neow York—Continued,
Allan Otty 8hoal, Lake Ontario..... 1, 800, 000 Point Peninsula, Lake Ontario...... 1,495,000
Bear Point, Lake Ontarto........... 7,900,000 Three Mile Bay, Lake Ontario. .... 3, 500, 000
Charity S8hoal, Lake Ontarlo. ....... 4, 200, 000 Tibbetts Point, Lake Ontario....... 4, 500, 000
Dunkirk, State fish commigsion..... 2, 500, 000 Van 8chaick 8hoal, Lake Ontario...| 12,100,000
East Charity Shosl, Lake Ontario... 1500, 000 ‘Wilson Bay, Lake Ontario......... , 650, 000
%air ﬁuw'%l,mmmke S x?t?}?oo' NERI 42(2)8,% I’elix;lgylvania: Erie, Btato fish commi- 455,700, 000
'ox Istan: .. 3 3L D PN
gull]lcr %hlsy: gmllfgk Onotniior.l. ré: %,% Canads: ]t{lngsvme, Canadian Gov- "'26’600’000
alloo Islan e Ontarto.. f OIOIENt. - cevveereenerosnanesnancan
Grenadier Island, Lake Ontar 14, 800, 000 bl
Hayes I’oint, Lake Ontario. . 540, 000 Total *146, 700, 000
Honderson I:fatbor, Lake Ontari 11,320,000 {l  AUMR-seececerociitionioniaoon { 188,180,
Mud Creeck Bay, Lake Ontario...... 16, 400, 000
SBILVER SALMON.
Oregon: ‘Washington—Continued,
Applegate, Applegate Croek. 404, 650 Hamllton, Alder Creek..............
F.stacada, Clac River. .. 2, 200 Quilcene, Bi Quilcene River. .
whrail, Rogue River......... .10l 97,500 Little Quilcene River. ...........- ,
ashin; n:
Birdsview, Day Croekee........... 5, Quinault, Quinault Lake............ { 419,400
Grandy CreeKe. .. —.nevveneon... {f 2, 600, ggg Sultan, Elwell Creek.......... feeeen 12, 167, 600
Drinnon, Waleotts Slough........... ;000 Total {1 7,464,020
Darrington, Bennetts Slough........ 118, 900 OlBlaeserennaenionciaonnacnnes 2,346, 730
Duckabush, Duckabush River 153,380
CHINOOK SALMON,
California: Oregon:
Baird, McCloud lidver... 2, 280, 000 Alpplogato, APplogato Croek, 30, 850
Battle Crcoek, Battle Croe 4, 509, 000 C ackamas£ Clackamas Rivel 2,981, 000
Mill Croek, Mill Creek. .... .. 3, 498, 800 Willamefte River........ 100, 000
8isson, State fish commission.... *11, 802, 500 Estacada, Clackamas River 889, 500
N?\'len%kt:cy Shoal, Lake Ontari 58,000 | Tratl, %2,2;,2%‘;‘;;“” River. L, 322,90
08) e Ontarlo..... , rall, Rogue River.............
Cape Vincent, 8t. Lawrence River. . 'r"iss, 000 [| Washington: e
Carleton 1sland, 8t. Lawrence Rivor. 159, 300 Bake& Lnkeé 1]381(8! Ilgkow'h] ........ 88, 500
Charity Shoals, Lake Ontarlo....... 30500 || D gn River om Bl White Sal- | 02 000
Dutch Point, Lake Ontario. ........ 8,500 | Birdsview, Aldor Creek * g5,
Fox Isiand, Lake Ontario........... 1135000 Grandy Crooke....evuvnnennn.... { 124,320
4 ?
35, Little White Salmon, Little Whi
Fuller Bay, Lake Ontario........... t 16, % Salmon River...... e "" 1 9,177,500
Grenadier Island, Lake Ontario. . ... 1;2’883 Quilcene, Big Quilcene River....... 1‘133’ %
Hardscrabble, Lake Ontario......... 33000 || Quiveult, Quinsult Leke............ 106, 400
Hayes Point, Lake Ontario......... 28, 800 Sultan, Elwell Creek................ ¥ 246,430
Tibbetts Point, Lake Ontarlo....... { 32:% e
Van Schaick Shoal, Lake Ontarlo. .. 25, 000 TOtaleersneeneeararnarnnanannnns 11,016,600
Wiison Bay, Lake Ontario.......... 8,000 34, 400, 150
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Continued.

BLUEBACK SALMON.

Disposition. Number, Disposition. Number.
Alaska: ‘Washington—Continued,
Afognak, Hatchery Creek........... +3, 971, 000 Little White Salmon, Little White
Lotnik Lake. oo omn oo 112, 37;76% S81mON RIVOr.eeuasearnsenarsnsnn . 930,960
Yes Bay, Hatchery Crock............ 26,650,000 ||  Quinault, Quinault Lake............ { 5, 678, 000
o Lnko]3 Mcno&‘ﬂg'éﬁié'ﬁéﬁ'&"“ 8,079,700 || Canada: Frasior River, Canadian Gov- %20, 700, 000
on: Bonne m- @ININODE.eeacseenrasrsesersnnonsennas
o ﬁlo;..... ...... e eaeann. *3, 440, 100 ———-——-‘24’ " 0'100
ashington: 4
Baker Lake, Baker Lake............ 8,622,000 b T I {fsol 756,000
Birdsview, Grandy Creek........... 45, 560 37,642,220
HUMPBACK SALMON.
Alaska: : Washington—Contlnued.
Afognak, Hatchery Creek........... + 483, 000 Duckabush, Duckabush River...... 3689, 858
Lotnik RIVOr.eeeeeceneceeaeninenns 11, 859, 000 Quilcene, Big Quilcene River..e..... 385, 500
Yes Bay, Hatchery Crook ... ........ { 930, 000 L it
Wesbington: T (15,420,500
Birdsview, Grandy Creck......... 11, 969, 000 369, 860
CHUM SALMON,
WBa!ihli d;lg}on: Grandy Creak +048, 840 ‘Washington—Continuoed.
rdsview, ran 14 -} R N
Brinnon, Waloottsyslough... . Quilcone, Big Quilceno River....... {f b i%;%
Darrington, Bennetts Slough........ t e Littlo Quilcene River............. { 1380, 000
Ducksbush, Duckabush River...... 2 803 100 890, 000
Little White Salmon, Littlo White P 8, 253, 640
BBIDON BRIV« .evvr-enneaeeenmness 1460, 800 Totalosreoiniiiinnniaie {75 a0 %40
STEELHEAD S8ALMON,
Maine: Vermont:
Farmhf}&n, Clearwater Lake....... 1,011 Brattleboro, Newton Pond.......... 1,000
Grand e, Grand Lake... 84,938 Castleton, Lake 8t. Catherine. 4,600
Hiram, Hancock Brook. .. 400 || Holden, Chittenden Dam..... 10,0868
Otls, Green Lake........c..eeeunn... 11,232 Middlebury, Leicester River.. 4,600
%samachmetts: Woronoco, Big I’ond.. 1,300 Rélgl&ds%lgb thvie{l ........ 4,%
chigan: ro, West River......
Chatlevolx, Paddock Creck $28,125 ||  Roxbury, State fish commissio *50,000
ine Lake.....qece.t 24,858 ashington:
Minnesota: 8t. Paul Birdsview, Grandy Creek.. 198, 885
om....... 125,000 || Quilcens, Big Quiloene Riv 170,000
Nebraska: Stevenson,Skamania County wi *103, 000
Alliance, Niobrars River.. 4,800 Bultan, Elwell Creek............ 92, 500
Andrews, Russell Lake.. 6,000 Vanoouver, Clarke County waters...[  *102,000
VIES RAVOT . ennneennnonrneenrnons 9,000 Washougal, Washougal River....... 1 100, 000
New Jersey: Hackettstown, State fish Yakims, Naches River.............. *25, 000
Ng?vmmlyorsli!on. ceeerencsnenen teeeensenn * 25,000 wf;galaxxl)g:l-ﬁller Creek 2.500
Albany, Btate fish commission...... #200,000 | Lander, Atlantio Lake............. . 6,000
Osakdale, applicant........... * 100, 000 Harrison Lake....... . 3,000
Pawling, Cow Pond.. 440 Lander Creek...... . 3,000
Hockey Pond............ 880 Popo Agie River . 6,000
Port Henr% Lincoln Lake. 4,500 Bilas (. T . 3,000
Rosedale, Clear Creek...... . 880 Rock Bprl{n’gs, Fremont Lake. . 20,000
Tuxedo, applicant...veceenon. ceann * 25,000 Samt:ﬁ? g{)er Lake Creek .. 5,000
Oregon: North Platte River............ . 16,000
é\mate, gpmci'{tiek ceveeen 32;, 883 Sheridan, State fish commission..... * 50, 000
mas, Cla ver .
Mecca, Shiftke Creek. ... . 20, 000 * 805, 000
Trall, ROGUS RIVEr.... . ononrosenss 716,000 D37 P +128,125
Upper Ciackamas, Clackamas River. 10, 500 1,468,280
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Continued.
ATLANTIC SBALMON.
Disposition. Number, Disposition. Number.

Maine: Maine—Contlnued,

Blanchard, Piscataqua River........ 152, 500 Monson, Davis Stream......c...c.... t 52, 500

Browaville, Dleassnt fiiver . 35 260 Ogﬁgl%mfggmwmkwg River, 1243, 100
! .o Last Branch........cccccvceen cons

Cherryfield, Narragusgus River. . I437:500 Orland, Orland River..........c.... ' 700

%o)umbh;ulf‘alll)s, P easax‘lt River.. i gg;, 5588 Shli;rley,h Piscataqua River, West +52,000
ennysville, Dennys River. ... ranch..... teeceeteecsseastanenans

ver, Sobos Lake . in 152, 500 e

G%nds&;]ne, Penobscot River, Fast + 194,400 Potal {t2,390,(7)88
TANCH . oo voveirniernnnionaacnan ,400 [1 TTTReseeemoemieem e amoirone

Katahdin Iron Works, Pleasant River t 52,500
LANDLOCKED SALMON.
Maine: Maine—Continued.
gelle'(adef) Great Lake. ST % : l’r(i’nwtgx}% ?]ig%,nk? t 18,888
rooks, Passagassawaukee Lake. ... irand Falls Pond.... .
Brownﬁeld, Burt Meadow Pond. ... 2: 400 Sebago Lake, Sebago Lake. . . 19:600
Caribou, State fish commisslon. . . ... *405,127 || Stockholm, Square Lake.. 4 18000
Danforth, Grand Lake......... 1 124,000 || Walkers, Squa Pan Lake. ! Io,ooo
Dedham, Green Lake. ... . 32,000 ‘Webster, Chemo Lake............... 7,500
Dexter, Lake ‘Wassookeag 16,000 || New Hampshire:
%Iafirn Brool:’ .......... 110,500 (I:Sriswl, C(;wt}z()ulr,ld gukc ............. . %
uffer Pond.............. y anaan, Clar, ond. . .
East Orland, Toddy Pond. .. 69,925 Cumming Pond... . I 1;000
Ellsworth, Beech Hill Lake. ... 10, 500 Lyme Pond. ... . 800
‘armington, Clearwater Lake.. 8, 000 Sweet Pond. . ... . 800
CrystalLake................. 6,000 Tewksbury Pond....... . 800
Forest, Farrar Lake............ . 6,000 Colebrook, Diamond Pond.. R 12,400
F , Molasses P’ond............ 1T2§7), ggg }Elarﬂivlll\%il,gjng PoudI; e . g, %
] Laconia, Winnisquam Lake. .
orand Lake Stream, Dobsis Lake. .. 17,000 Newport, Cold P%nd ........ 5,000
Grand Lake tildss | Totter Efnce, Pleasant Lake.. . .0 . 5,400
....................... ow York:
Gullford, PlperPond................ f6:000 Torestport, Honnedaga Lake........ 6,000
g:{;{)ang : l(étr)oit;kmeoose Lake........ t flg' % Neﬂl:ﬁ:lﬁ ;Big Rock Lake... il, ggg
Houlton, Drews Loke,.............. 112,000 || North Creek, Moose Pond. . 3,000
disn Landing, Indian’ Landing 7,000 Pl‘ggwi'lcomb if%e'i"t‘i{' : 3,000
TOOK ..oeconnannas ort Hen coln Lake. . .
Island Falis, Mattawamkeag Lake. 110°500 || Tort Jorvis, Cahopnelo Lake. .. ’ 400
lllggtmaslz, t%akeh}’&’ood}. ik _5],% v Thumtmn, State fish commission ... 1 15,000
eo Station, Moosehea: e..... ermont:
| Moose I{ivﬁr’. s ; 1(5)2 000 | Beccher Falls, Connocticut Lako..... ig, o0
am ake, Lamber €.unn. ’
§‘,"°ﬁm°§§’1m}iﬂsf}'f;q" Pond. . .on.. fflg"g&? Cansapn, Big Averill Lake. .. fa‘ggg
colin, Nicolin Lake...............
North Anson, Embden Pond.....22| 19,000 Little Averill Lake. .. . 300
ggx;way, Vir, Lkgia Lake............. 58 &g Igelwportxsillllem {l’gndL pot g&
recn JLake.................... rleans o ake......
Ox Brook, Ox Brook Stream. ... ... 10, 000 ’ et —
Pembroke, Boyden Lake............ t 8,000 *405,125
Pork Barrel Brook, Pork Barrel Totala ... .ooomeniinenneenaa., 1424, 870
BIOOK «..reeeeereenneens menncennen 10,000 182, 560
RAINBOW TROUT,

Alabama: Munford, 8alt Creek........ 7,200 || Arkansas—Continued.

Arizona: Salnt Joe, Richland Creek........ . 1,200
Assl;(l;‘aol;l;} Mrmk ............. g,% Com'f:drgt}hawk CreeK.oeveuuennnooo... 3,000
Benson, Kiper’s Pond............... 5,000 || Alma, Lako Emma............... . 3,000
gllm[l‘edlioh (}ackaanyon Croek.. ... 2,000 gasal(t:, F%g Pa& &i}:'er ........... 1,000

o shCreek................... 10,000 ear Crosl earCreek. .. ... ., .. 1
Grand Canyon, Hermit Creok ;... .. 2000 || Buffalo, Wigwam Creek. 2111111117 1:%

A ’I}‘{empo, Salt RIVer....ouvnnnnnnonn. 3,000 Ceé)ollg.t%zlgua freek _______________ 1,000
rkansas: ast I reek...... veesteniniann. 1,000
Cravette, S8pavins Creek............. 1,685 Qunnison River....... ... 777" 1,000
Decatur, Bgrlng Creek Pond. ....... 500 Cimarron, Little Cimarron River. .. 1,000
Harrison, Buffalo River............. 1,500 Colorado 5 ringy, Cheyenne Lake. . 2,000

Crook%& Croek.........l. Ll 900 || Cotopaxt, | ke Creok Lako. ... ] 2,000
NE Creek. . ooovveeeenaaaonanan. pruce Cree BEe... .. ... ... 1,000
Rogers, S8pout Springs Pond. ....... ’100 Creedo, Rio Grande River........ ... 2,000

s Exclusive of 7,000 fry lost in transit,
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ToraL DisTrIBUTION OF FisH AND Frem Eeas, BY Seeciks, I'iscaL YEAR 1919—
Continued.

RAINBOW TROUT—Continued.

|
Disposition. Number. | Disposition. Number.
| _
Colorado—Continued. Kentucky:
Denver, Bear Creek........ . 1,000 Bowling Green, Drakes Croek.. 4,050
Durango, Cascade Creo 1,500 Jennings Creek........... 115

Hermosa Creek...... 1,500 South Union, Clear Creek. ... 85

Potato Lake. . 1,000 || Maine: Portland, Pleasant River. 800
Edwards, Eagle Ri 2,000 || Maryland:

LokeCroek........ . 2,000 Baltimore, State fish commission * 50,000
Falrpla?' South Platte Rive .. 3,000 Brown, Turkey Branch 4, 000
¥ort Collins, Coche Ln Poudro River 2,000 Carrollfon, Gréens Run 600
Gunnison, South Beaver Creek. . ... 1,000 Frlendsviflo, Savages P 700

Tomichi Creek. .. ........... 1,000 Kensington, Cedar Pond......... 500
Hillside, Dismore Creck Ponds 4,000 Oakland, nlg Youghiogheny Rive, 2,100
Leadville, Evergreen Lakeo. . 10, 000 Muddy Creek........ et 1,400

Half Moon Creek........ 1,000 Rawlings, MiliCreek........... 1,400

Turquoise Lake.. cpee .. 15,000 Ruxton, Callendar House Pond 500
Loveland, Big Thompson Riverand Takoma Park, Sligo Creek..... 300

branches. . . 5,000 || Massachusetts:

Buckhorn River. 1,000 Athol, Lake Fllls.............. e 3,000

Buckhorn River, 1,000 QGreat Barrington, Willlams River 1, 500

Cedar Creek. . . 1,000 | Lowell, Burgess Pond............ 600

Cow Creek 1, 000 Forge Pond.......... 700

Fox Creek....... 1, 000 Long Pond............. 700

Mullin Fork Cree 1, 000 Long Sought For Pond...... . 700

%, % wSpoctaclomonIg...&. e eeetaeaaaan 600
0roneeo, (0] +1v SN 8,000

1,000 || Michigan: & 16,
2,000 Amasa, Littlo Hemlock River...... 300
Parlin, Tomichd Creek... 1,000 Bessemer, PineCroek............... 300
Parshall, Grand River,..e...o...... 2, 000 Powder Mill Creek, Fast Branch. . 300
Puzzler, Forest Lako.. 500 || Buchanan, McCoyes Creek.......... 2, 000
Ruedi, Ruedl Lake...ee ..o ... .. 1,000 Sampson CreeK.................... 2,000
Salida, Little Cochetopa Creek. . .... 1,000 Crystal I'alls, Michigamme River. .. 2,400

MarshallCreek. . ... ............ 2,000 aint River............ P 300

Poncha Creek. . ..... e 2,000 Grayling, Tillula Lake. .. 8, 000
Sapinero, Gunnison River........... 1,000 || Houghton, Decs Pond.... 1,750

é’oap CreoKee . ovoeeivnninan 1,000 LakoPaine....................... 1,200
Bnowmass, Capitol Creek............ 1,500 Redridgo Lake.................... 1,800

SOPHS Cro0K . vuunnnneeeennnnnna.ns 1,500 Indian River, Sturgeon River....... 2,000

Woody CreeK....ooeeveeeneoaan... 1, 500 Iron River, Paint River............. 300
Steambaoat Springs, Maida Dawn Marquette, Bpgdad Lake............ 150

LBKe. e i i eeeaeaans 1,000 || Niles, DowaglacCroek.............. 4,000
Sulphur Springs, B(lig Slough Pond.. 1,000 MadisonCreok.................... 2,000

Deep Slough Pond......oooenen... 1,000 PokagonCroek......c.c.cooeenni.. 2,000

Grand River..........c.ooieanl.. 2,000 SummervilloCreek,............... 2, 000
Tabernash, Ranch Creek............ 1,000 Pﬂtersburf CrystalPond........... 1,000
Tolland, Nowcomb Creek . .......... 1,000 Petosky, Heber Creok......1 00 111l 4,000

West South Boulder Creek, ....... 1,000 | Republic, Black River....... ... . 400
Trinidad, Purgatory River, Middlo Stambaugh, Bush Croek............ 300

S o U, 3,000 Traverse City, Boardman River..... 4, 000
Troublesome, Birdsoye Creok........ 1,000 Shelby, Powers pond............... 1,000

Cold WaterCreok........... cee 1,000 Sidnaw, Sidnaw Creek.............. 3, 600

Troublesome CreeKey. .. yevnnnn. ... 1,000 Six Lakes, Jlat River............... 2,000
Walsenburg, Orchard Lake.......... 1,000 Wakefield, Jackson Creek, West
‘Wasatch, Beaver Dam Lako........ 1,000 Branch,o..coviiiiiniina., 2,400

Clear LaK® .. ... ...uueunnnnennennn- 1,000 || Minnesota:

‘Woodland Park, Boar Lake......... 2,000 Benidje, Burdette Creek............ 1,034

Northfield Lake.....oooeeeeoina... 3,000 eoD Lako. .. ...l 1,133

QGeorgia: Caledonia, Crooked Croek........... 450
Dillard, Deanert Creek. ............. 2,500 : Crooked Creek, South Fork....... 450
Helen, f:hulnhoocme River.......... 15,000 Crystal Valley Creek.............. 450
Lakemont, Tiger Creok.............. 2,000 Dexter CreoK. .o . ooocoooea il 450
Rabun Gap, Bettys CreoK........... 2, 500 Iiast Beaver Creek. ........... Nee- 450
Rome, Mountain e eneeannns 3, 600 Thompson CreekKea........oo.... .. 450

Idaho: West Beaver Creek... 450
Ashton, Band Creek.........cc.c.... 2, 500 ‘Winnebago Creok. ................ 450
Bolse, Arrowrock Lake.............. 17, 000 Clearbrook, Falk Lake.............. 1,133
Tish Haven, Bear Lake............. 1,000 Dover, BoarCreok....c............. 1,700
Payotto, Bhamberger’s pond........ 6,000 CascadeCrocK.. ... .oovenennnnn.... 2,125
Pocatello, Rabbit Creek............. 28, 000 North Branch.eo..oooiveeain.e... s
Sand Point, State fish commission. . * 50, 000 Ely, Garden Lako,.............. oo 3,000

L 8poticer, 8pPUCANL coaeeecreernennn. . 25, 000 Lewiston, Enugprise Creek......... ggg

owa: (3 8y Creek. .....ovoveen..s
Cedar Rz:{)lds, applicant ooc.e.e..... *2, 000 Whltowam}’Creek, MiddleBranch. 1,275

McLeod Springs Pond............. 400 Whitewater Croek, South Branch. . 1,700
Jackson Junction, Goddard Creek . .. 2,000 || Minneapolis, Nine Mile Crock. ...... 1,700
Lansing, State fish commission.... .. *70, 000 Nine Mile Creek, Right Branch... 1,275
Manchester, Spring Branch......... 2, 800 Minnosota City, Bear Creek......... 850
North Mctregor, 3loody Run....... 1,275 Middle Valloy Creek.. - 850

GIardCrook...ccovvveininannnnn... 3,250 Ruppreehits CrotKeaee . eevenes 850
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Disposition. Number. Disposition. Number.
Minnesota—Continued. Montana—Continued. ‘
Minnesota City,Speltz Valley Creek. 1,275 Bozeman, Middle Creek............. 10, 000
Piliager, Peterson Creek............. 1,275 North Cottonwood Creck. - 2, 000
Plainview, Wattewater River, North North Twin Lake. ..... 2,000
Branch,.eeoveonn.... . 3,000 Ole Olson Lake..... 2,000
Preston, Camp Creek. 850 Pass Creek... 2,000
North Branch.. 425 Pine Creek. .. 2,000
Partridge Creek 425 Roese Creok 2,000
uth Branch, 425 Rocky Cree 2,000
Spring Creek 425 Ross Creek. 10,000
Trout Run Creek 425 Sage Creok . 2,000
‘Watson Creek. 850 Sales Creok. .. ..... 2,000
‘Willow Creek..... 850 Sixteen Mile Creek. 2,000
Rushford, Beaver Creok. 425 8our Dough Creek.... 8,000
Cooledge Creek...... 425 South Meadow Creek. 2,000
Daloy Creek....... 425 South Taylor Cresk. . 2,000
Enterprise Creek. . 425 Bouth Twin Lake.. 2,000
Fer; n Creek.... 425 Specimen Creek. . 2, 000
Gribbin Creek..... 425 Sglng Hill Creek. 2,000
Hazzard Creek. ... 425 8 nﬁLako ............ 2,000
Hemlngwny Creek. 425 Sun River, North Fork. 50, 000
Meade Creek. ..... 425 Taylor Creek..........-. 2, 000
Onstine Creek... .. 425 Teape Creok. ... 2,000
Ophelm Cresk..... 425 Thomas Creek.... 8,000
Overland Creek. 425 ‘West Bear Creek. .. 2, 000
Pine Creek.... 850 Butte, Big Hole River.. * 230,000
Rush Creek..... 850 Darby, Rye Creck Pond: 3,750
Trout Run Creek.. 850 Forest Grove, Bear Creck. 1,500
West Beavor Creok. 425 McDonald Creok, South 10,500
8t. Paul, State fish com *50, 000 Harlowton, Agnes Creek.. 1,500
Stockton, Stockton Creek..... 850 American Forks Creek. 2,250
Stockton Creek, East Branch - 850 Big ¥lk Creek...... 2,250
Stockton Creek, South Branch.... 1,275 Careless Croek. . 2,250
Straight Valley Creek........ .. 850 Crooked Creck. . 2,250
Winons, Big Trout Creek.. 1,276 Daisy Dean Creek 2, 250
Creek.....ccocuu... 1,275 Fish Creek....... 2,250
East Burns Valley Creek 1,275 Haymaker Creek. A
Harvey Creek. ........ 1,276 Hopley Creek. . y
Hicks Valley Croek.. 850 greek. ,
Little Trouf Creek... 850 Lebo Lake..... , 250
More K....... 1,275 1ittlo Elk Creek. . 2,
Mo n Creek...... 425 1.4ttle Spring Creek. 1,500
Murray Valley Creek. .. 850 McVey Creek..... 1,500
Pine Creek........ 425 Meadow Creek. . 1,500
Pleasant Valley Cr 850 Mexican John C 2,250
Wiscoy Creek..... 850 Miller Creek. . 2,250
Missouri: Muddy Creck. 1,600
Auromb‘Sg)nﬁng River. . 10, 000 Musselshell Ri 2,250
Crane, o Creek.. 1,600 Spring Creek. 8,000
Greer, Greer Sprlngl!:Cr 10, 000 Swimminlg Woman Creek. 2,250
Joplin, Arrowhead Lake . 300 Lenne*), Allebaugh Creok.... 2, 260
pring Pond..cocveeen. oo, 100 CastleCreek........... 2, 250
Lebonon, Ha Ha Tonka Lake....... 12,000 Comb Creek.. 2,250
Neosho, ta ps Creek........oc...... , 000 Coyote Creok. . ... 3,000
Hickory ) SRR 2,051 Hensley Creek.....c.coocecceneanes 2,250
Momahon 8pring Creek............ 430 Musselshell River, South Fork.... 2,250
Newburg, Yancoy Mill Lake........ 6,000 Robinson Creek. .....ccoeceeenenn. 2,250
Pieroo City, Shoal Creok........-.... 10,000 | Libby, Bootfack Lake............... 5,000
Quail 8pur, McCord Branch......... 10,000 Mart{nsdale, Checkerboard Creek.... 38,000
Rolls, Little Piney Creok. .......... 8,000 Cottonwood Creek. ..eeesennennn.. 1,500
Bt. James, Meramec Creek........... 4,000 Cottonwood 1.8ke....cceeaeen.e..., 2,250
Seligman, Mint Spring Pond........ 8,000 Du Rand Lake....ceeeeemnanna... 1,500
Verons, dprlng River. 800 Flagstaff Creok.....oeeceecceecn., 1,500
1,200 Musselshell Rive Fork 2, 250
1,200 Spring Croek. ... 12,000
Missoula, Belmont C 4,000
*1,000, 000 Blackloot River. 6,000
16,000 Blackfoot River, 8,000
2,000 6,000
4,000 2,000
2,000 4,000
2,000 8,000
8,000 4,000
2,000 10, 000
2,000 4,000
6,000 4,000
4,000 6, 000
10,000 10, 000
2,000 4,000
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Disposition, Number. Disposition. Number.
Montana—Continued. New York—Continued,
Missoula, Rock Croek. 14, 000 Hornell, Canisteo Craok...ceeeeeens- 3,900
Soeleimd!soLake. .- 10, 000 Canistoo RIVET........c0eeunermnnn 5,200
Norris, n L 48, 000 Carr Valley Brook 2,000
Meadow Creek.......... 48,000 Seeley Creek........ 2,600
Ravalla, Would Fish Lake. 8,000 Hunter, Schoharie Riv 5,200
Townsend, Crow Creek.... 12,000 Ilon, Millers Mill Creek . 5,200
Doep Croek. .....-.. 12, 000 Ithaca, Enfield Creek. .. 3,900
Spring Creek......... 10,500 Napanock, Youngs Pond 1,300
tefish, Beaver Lake. 7,500 New York, Aquarium.. * 5,000
Whitefish Lake....... .- 2,750 [|  North Lansing, Nelson 2,600
‘Whitefish River........ccceveeuee. 10,000 BAlmOn Cre@k.coeeeeeesreconacennes 2,600
White Silﬁm“f Springs, Sheep Croek. 14,000 Oneida, Cowasselon Creok..........- 3,900
Smith RIVOL.......coeeeeiienennns 10,000 Oneids Cregk .. . .oreeesnnnrsoonnss 3,000
Winston, Meyers pond............... 1,500 8conondon Creok. ....oeeueeeeenne- 3,000
Yellowstone, Lower Gmilln Creok. 7,500 || Racquette Lake, Lako Mohogan.... . *25, 000
Madison Creek, South Fork....... 10,500 ||  Bhekomeko, Pugsley HillCreok..... 1,500
Syracuse, Butternut Creek.......... 7,800
1,400 Amestone Croek . ................. 9,100
7,000 ’.l‘mmanshu‘x"ﬁ Mecklenburg Croek... 2,000
2,800 RoynoldsvilleCroek.. ..eeeeesnnns 2,600
2,100 | watertown, Black Cregk............ 6,500
2,800 Hubbard Creek 3,900
2,100(|  Woellsville, Brimmer Croek 2,600
Calolesser, PineCreek 2,520 Cryder Croeak. 2,600
Crawford, White Riv 1,400 Dykes Creek 2,600
Glenn, White River.. . 8,000 Fords Cronk 3300
NG o;gon, Snako RIVeF.ccee oo oeneiee 8,600 gu]mer vﬁllley Crook 2,600
evada: enessee River 600
FEly, State fish commisston.......... *25, 000 KnightsCreek %;300
Verdi, Truckee River,............... *25, 000 Marsh Croek 1,300
New Hampshire: PikevilleCreok 2,600
Lebanon,ColePond.....cccoeen.... 4,000 Vandermark Crogk. 2'600
Nashua, Silver Lake................ 2,224 || North Carolina:
Newport, Sugar River.............. 2,000 | ~ Bessemer City, Toms Croek Lake. . . 10, 000
Pike, Lake Christine................ 16,000 Black Mountain, Long Branch...... 4,000
8uncook, Hampshire Brook......... 800 Swannanos River, North Fork.... 10,000
Kenison Brook.........oooeeieoe 300 Swannanoa River, Suger Fork. ... 4,000
N l}OOTOS BrooK..ceseeceeeeaarecnnnn 800 (';oon;' HowBuir%Crggk" i{' _______ . }’ %
ew Jersey: ranbe! evins Creek. ..
Crawford, Rahway River........... 3,600 | Ela c‘;:,rye’r CreeK..unnnsonnnns 4,000
Hackettstown, Statefish commission *35, 000 THtIeCreek. onnnnnnnoooeens 4,000
Noa};{ Ruiige' Stony Brook Lake...... 600 5 g%vwél %lm (;meé{ ,,,,,,,,,, 145, %
ew Mexico: ark, Blevins Crock......
Bernalillo, Los HuertosCreck. ... ... 2,000 VO s e vemnmmoeennnes 3,600
Carizoza, EagleCreek............... 2,000 | Little Elkt Groaks. . vormmmmne 8400
Chama, Brazos River. .2 102000000 2,000 |  Frankiln, Rabblt Greck....... 3,750
8,000 Green Mountain, Toa River... 4,600
2,000 Horseshoe, Mills River........ 7,000
3,000 | Hot Springs, Little Creck. . ... 8,000
2,000 Long Branch......ceeeee. 4,000
East Las Vegas, Coyote River. 6,000 | TLansing, Big Horse Creck . 4,000
Gallinas Riverand branche; 5,000 Little Horse Crook .. 3,500
Lujon Valley Creek. . ..... 2,000 Lenoir, Gragg Creek. 2,000
Mora River.... 3,000 Rock House Creck 1,000
RiodeLaCasa . 6,000 ‘Wilson Creek.. 2,500
Rio de 1as Lunasand branches... 4,000 Y Rivel 6,000
TeC0letOCTOBK . « »enneeraenannnnnnn 3,000 | Linville Falls, Linville River 1,600
Btewart Lake..........ccoooiaieee 1,000 | Marshville, Thomas Pond... 5,000
High Rolls, Fresnsl Creek........... 1,000 || | Micaville, L.ocust Creek. ...- 6,000
Mountn.lnn(r,'l‘a iqueCreek......... 2,000 South Too RIVET...c..uee--. .. 10, %
Perea, Los NutriasCreek............ 4,000 Montezuma, Lindville River........ 5, 200
Santa Fo, Santa Fe Lake............ 2,000 North Wilkesboro, Reddies River... 7, ]
TaosJunction, Ben Hur Lake....... 1,000 1] Pickens, Estatop CrooK.............. ;» 2]
Water Bird Lake..ccoeeeiensennene 2,000 Whitewater River......... - 4'500
0sa, Rio Tularosa.............. 1,000 Poplar, Flat Branch........ o
Ute Park, Cimarron River.......... 8,000 Spruce Pine, Grassy Creek 8’250
New York: 'uxedo, Cabin Creek...... o2
Ardsley, Sawmill River............. 8,000 Greed RIVer.ceeoeeceeee- &0
Batavia, Goulds Brook.............. 2,600 Rock Crek . ...oceoe..0 e 2’000
Benson Mines, Twin Lakos.......... 2,600 | Waynesville, MoEIroy Crook ... 1840
Dgposlt,lga Creek.........-.... g,% I(‘)I girth ?ﬁa(l{g]tgé eﬁmg%ﬁ} ﬁ‘f‘x‘&n % 1,000
ummitCreek......ooooociiiinann 0: ’ Py
Trout Creek........ 3,900 || Okiahoma: Oklahama City, State fish 7 800
el Bt G reain 5,000 | Orggom: e '
Genoa, [ on Creek.. ) : mmlssion *785, 120
ig Creak . 8,900 Booneville, State fish co )y
Bomeil,Begcl_:ek 8,000 [l B oone e, g CrOBKe snnae . 5,000
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Disposition. Number. Disposition. Number.
Oregon—Continued, Pennsylvania-—Continued.

La Grande, Catherine Creek......... 25,000 Johnstown, Mill Creek 400
Fern Springs Pond..eeeeneonaen.. 1,000 Miller Run............... 400
Lake Union..... creeenen 5,000 Mishler Run............. 400
Meacham Creek ........ccooiuenn. 7,500 Pickens Run........... 400
Powder River....c.coeveuennnnn.. 7,500 Towdor Mill Run. ..... 400

Maecca, ShitikeCreek................ 10, 000 Richer Run............ 400
Warm Springs River.............. 10, 000 Roaring Run........... 400

Medford, Crater Lake............... 20, 000 8alt Lick Run......... 400

QOregzon élty, Clackamas Rivor...... 20, 000 Shannon Run........ 400

Trail, Rogue River.,................ 28, 000 SugarRun........... 400

Pennsylvania; Tub Mill Run 400

Cedar Hollow, Valley Creck and King of Prussia, Trout Creck and
branches. .......c.coiieeiiiiiiais 2,400 branches 2,400

Coburn, EIkCreek..oceceeeeaenann.. 2,000 Listonburf: Whites Creck 4,400
Penns Creck. . ...... 2,000 Mance, W) ils Creek...... 6, 000

Coudersport, Allen Cree 800 Mariotta, S8hooks Mills ( 3,000
Bly Run..o.......... 600 | Mill'Hall, Fishing Creok.. 4,200
Carmer Run...... 1,000 Heards Creek. 700
Cold Spring Run. 600 Long Run. . 2,100
Cole Run. . .. 800 Mill Lane, Valle .. . 3,600
Coyal Creek 600 New Centerville, Gulph Creek and
Crouch Run 1,000 branches. .........ooieeeeeeenes 2,400
Davis Run. 600 Trout Creck and branches. 2,400

800 New Ringgold, Cold Run 1,200
600 ||  Oil City, HemJock Cree 2!800
1,000 Norway Run. 1,400
1,000 Porcupine Run. ..... 2,100
(00 Paoli Roads, Valley
800 branches. .. 1,800
00 Pittston, Poor 3,600
1,000 Spring Run.. 7,800
2,000 Ralphton, Qu
600 North Branch...cceeceeveeenaan.. 1,200
600 Renova, Drurys . 1,000
2,000 er Run.. . 1,200
‘Whitney Creck, 1,000 Rin, wI, Dark . 1,200
Whitney Creok, West Branch 1,000 Glrard Pond.......ccoovviivannn.s 1,200
Woodard Run...._...... 600 Little Catawlssa Creok... .......... 1,200

Ebensburg, Roaring Run 1,000 Trexlor RUD . .cocencnnnn. [ 1,200

Gouldsboro, Lehigh River.. 4,200 8t. Peters, Rock Run............... 1,800

Hamburg, Maiden Creck. 1,800 Smithfield, Mill Run... 01000000 2,100
PineCreck........... 1,200 Somerset, Beans Run. ... ... ... 1,200

Hoadleys, Middle Creek.. 1,800 BJ1e HO8 RUN.vevnrmnnneennennns 1,200

Hollidaysburg, Cave Rumn.. 1,400 Ximberly Run. 1,200

Honesdale, Everhart Run........... 1,800 Milford CreeK. «oveenerernereneans 1,200

Howellville, Valley Creek and Trout Run, ¥our Mile Run......... 500
branches.......... eheeienceneanas 3,000 [ 7:0°C3 L2111 DO 500

Hgdetown, Anderson Run. 400 Lycoming CreeK. ouveennnaaeeennan 500

arroll Run............ 400 Six MileRun...coceeiiiienenaee. 500
Dunham Run.. 400 Trout Run.....coeeeioereaennnns 500
400 800

800

500

500

500

500

500

500

500

500

500

500

400

700

400

,100

Fenton Run. .. i Uniontown, Big Sandy Creek.......
Glen Run...... 400 I Seaton Lake. . ..c.oveieeeineoenn..
Hummer Run.... 400 Waterville, Dgm Run...............
MecLaughlin Run 400 | Little PineCrecK. v covnenanean ..
Mooley Run...... 400 Long ForkCreeK...cocooeneeena..,
Morris Run. . - 400 |- TLower English Run............___
Shirley Run.......... 400 | Otter Run. ...ceevnennnneannaanl.
Stony Hollow Run... 400 SobringCreeK. . .oceeneenenaeani.
Tubbs Run............ 400 Williamsport, MIl1Creek........_...
Indian Head, Camp Run. 600 |! Scotch MillCreok. cooceecennn.. ...
Indian Creek........... 60O | Sugar Camp Run. i
Mountain Run............. 400 | Waller Run.......... .
Tvyland, Pleasant Plains Pond. 600 |1 Windber, Big Paint Creok R
Jerscy Sﬁore, Larrys Creck... 1,600 Dark shade Creck..... ...
Johnstown, Alwine Run. .. 400 Little Paint Creek.. ..
Bakor Run............... 400 Tittle South Fork Run. .
Bens Creck and branches. 1,200 Piney Run......c... s
Big MillCreek........... 400 Shado Creek X
Big SpringRun........ 400 Slenna Run. .
Canfleld Run........... 400 Tub Run. .. .
Card Machine Run..... 400 Wentz RU..eeernennannnaeo ...
Clear Shade Creek...... 400 (; South Dakota:
Dalton Run................ 400 Buflalo Gap, Beaver Creek..........
HenariesCreek........... 400 Custer, Dolls Pond. . ...... _
Hinckson Run........... 400 Englewood, Ward Creek. . .. R
Johns Mill Run. . 400 Fruitdale, Park BJ)ring Branch.
Laurel Run 2A . 400 HilCity, 8pring Creek. .......
Laurel Run (B)..ceeveerneenaan.n 400 ! Merrlman, Lake Croek Pond.... ...

N -

1,400
00
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|
South Dakota—Continued. , Virginia—Continued.
Mystic, Little Rapid Creek.......... 3,600 Charlottesville, Tiverton Branch. ... 3,000
Newell, Kirbvaa Breresnneracannn . 1,200 | Dillwyn, Eldridgo I'ond. . ....ceeu. | - 650
Pine Ridglq pring Creek........... 1,640 East Falls Church, Holmes Run.... 15
Yellow Thunder Creek... .2..00 1,640 Four MileRun..............c..... 150
Rapld City, Barker Pond........... 2,800 || TFatrwood, Wilson Creek............ 11,900
Dox Elder Creok. ..... eeraeenan 2,250 | Lorton, CharlesRun..... 002000000 400
Cottonwood Lake................. 2, 800 Marfon, Holston Creok. .. 1,000
Keonan Pond........oooeeiennai. 500 Narrows, Dry Branch.... . 3,000
Lower Box Elder Creek........... 2,250 Kimberling Creek......c...c..ocuu. 3,000
MinnelusaCreek. ................. 1,700 Natural Bridge, Cruwford Creok..... 8,000
RapidCreek.........ccooovennnnnis 2,250 Pearisburg, Clendennin Creek........ 4,000
8chambersCreek.................. 700 Ding Branch.....c..ccecevienannn. 2,000
Scott Pond.e..eceneananiininann. . 2,800 MAICreek. .o oo aieeeanannnn 4,500
Q})ring Canyon Creek...... 2,100 Nobusinass Creek .. ....coeeeeennn. 2,000
ictoria Creek......... 2,100 Pemberton, Little BealCreek....... 2,000
Bpearfish, Chicken Creck 3,500 Pembrokoe, Little Stony Creek....... 1,500
Cold Spring Creek. 840 Pohick, I’ohick Creek . 6,000
Coxes Lake...... 2,100 Purcello, Reed Creek...ooiaveaaaa, 6,000
Hilton Guich Cres! 4,000 Speedwell, Peach Bottom Creek..... 1,000
Hulls Bran 840 Stuart Draft, Coles Run............. 1,200
Oak Creek. ... 700 Sugar Grove, Dickey Creck.......... 4,200
Riverview Brand 1,400 ‘Teas, Holston River, South Branch.. 28,000
Stannus’s pond.. 500 Timber Ridge, Luckei\:’s pond....... 1,000
State fish commis 50,000 Trout Dalo, Fox Creek.............. 22, 600
Stucco Creek. . 700 Laurel Creek. 3,500
Summers’s pon 7 Plerce Creek . 4,200
Woears Branch...... 1,400 Pugh Crook. . . 2,800
‘Webb Knight Branc 6,000 Ripshine Cree 2,800
Sturgis, Bear Butte Cree 11,100 Staley Creek....... 5,600
Morse Pond....cc.eoeent 1,000 Wallace, Boaver Creek... 1,500
Spring Draw Creek 500 White ’l‘op Gag Burgess 1,500
aterworks Lake... 6,000 ‘Wilda, South Verenn.n..... 9,000
Tilford, Morris Creck Fond 500 1 Washington:
Vale, Cottonwood Crook. 8, X0 Boyds, Sherwood Croek............. 10, 000
Wa]f, Mjller Reservoir. . 500 ('olville, County Game Coinhission. . * 50, 000
Tennessce: Lind, York LaXCeezeeneeeueeenen.n.. 10, 000
Chattanooga, Rainbow Lake 3,000 Moab, Newman Lake ... 12,000
Crabtree, Roaring Creok. ... 1,000 Montesamo, Satsop R 12,000
Elkmont, Little River.. 13,000 Orlent, Meadow Lake.... 8,000
State fish commisston #42,700 | Republic, Doop Lako 14,000
Erwin, Birchfleld Creck. 5, 400 Tacoma, Glear Lake.......... 7,500
Birchfield Pond..... 5,800 Vancouver, Battle Grounds 1. * 50, 000
North Indian Creck 20,400 {| Walla Walla, Ford’s pond........ 300
Rock Crook....... 6,000 || West Virginia:
Etowah, Bullet Creo 5 Bomis, Cheat River, Shavers Fork... 1,000
Farner, Conasauga Creo 10,000 Borkeley aprlngs, Brushy Fork Run. 2,800
Turtletown Creok ... . 10,000 || Fayotte, Woll Créek. .. eeeeennnn.. 800
Groenville, Nolachucky Ri 4, 500 Hazloton, Boaver Crook...... . 2,100
P ‘reoK........... 4, 500 Martinsburg, Tuscarora Creek....... 3, 500
McFarland, Big 9,000 Mill Creek, Tygarts Valley River
LostCroek............ 6,000 and branches....... ceeneseeeaanann 9,000
Maryville, Slcamoro Pond.... 6,000 Richwood, Big LaurelCreck........ 12,000
Sovlerville, Little igeon River 20, 000 Cranberry Rivor>. ................ 8,000
Somerville, Loogahatchie River. 8,000 Terra Alta, Dority Croek............ 1,400
Tollico P’lalng, Lake Tellico... 1,200 Thomaes, B’oyer’s pond 800
Wartrace, Ellwood Pond.. 2,000 T.eadminoCreek. . ... 1, 500
Utah: WolfRun........-...... eeenennen 2,000
Lohi, MillPond..................... 3,900 ‘Webstor Springs, Gauloy River..... 4,800
Logan, Hyde Par) d . 1,125 White Sulphur Bprings, Howard
gan River. . 1,125 (6] 1) | S 10,250
Murray, Froiseth’s pond. 1,500 || Wisconsin:
Oi(dlon Lofgren’s pond 500 Aniwa, Plover River................ 300
11Pond... 400 Arcadia, American Valley Creok. . .. 450
Read’spond. 1,000 Davis Valloy Creok............... 1,000
Winter’'s pond. 600 English CreoKe..cooceeeeenenioon.. 075
Provo, ’'rovo River....... 10,000 Gloncos Creok. o coeeece e oo 1,450
SprlnanﬂlG, Hobble Crec 10,000 Iowis Valley Creek............... 1,675
Spring Creek............. 277,500 North Branch Creok.............. 1,000
Vermont: Groton, Wells River........ 38, 000 Rainy Valley Creok..ooe.oen.. .. 1,000
Vi 8 Riley Creek...... FS N 1,000
A inidon, streamsalong Va.-Car.Ry. 51,500 Stony Creek...... tereeneareieaans 1,000
Alleghany, 8woet Chalybeate Creok. 12,000 ’I‘omgson Valloy Creek............ 1,000
Atkins, Smidor-Murror I’ond........ 500 Travis Creek..... Neesenriennaaaas 1,000
Blacksbur§, Big Run Crook......... 500 TrOUE CTOCK ...+ -nevneeneneannnnen 450
Boone Mill, Boon’s pond............ 200 Waumandoe Creek.......cocoeeee 1,000
Buchanan, Purgatory Creok.........! 2,000 Zollors Creek. .. ... 1,000
Buena Vista, Hollow Braneh........ 8,000 Athens, Black Crogk 3,000
Byllesby, Chestnut Creek. .ccu.e.... 7,000 Bangor, Brush Hollow Creok........ 600
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‘Wisconsin—Continued. ‘Wisconsin—Continued.
Black River Falls, Allen Creek....... 900 River Falls, Kinnickinnick River,
Creek . 1,125 Corcoran Branch................ 1,200
Blue Mounds, Bohoris Creek.. 2,000 Rocky Branch....... .. 1,200
1,000 Balmo, pberry Creek. 900
McKinley Creek. . 1,000 Bioux River.............. 900
Royjacks Creek. . 1,000 Solon Springs, Moose River. . 1,800
Ryans Creek... . 1,000 | Stanley, Bcovins Creek. .... 600
Top) 1,000 Stone Lake, Hovey Lake 1,800
Brule, 6,000 || Tigerton, Bfeinke Creok. ... 300
Little Brule River.. 2,400 Tomshawk, Armstrong Cree 450
3,000 675
1,800 675
1, 800 ree 675
Coudera; 2,000 Spirit River, Middle Fo 675
1,000 8pirit River, North Fork 675
1,000 8pirit River, South Fork 675
2,000 Waukesha, Geneseo Creek. 5,
2,000 Jorlco Créek........ 3,
................... 2,000 Sorcnson Creek. 1,
Donaldson, Big Tamarack Creck. . 200 Wales Creek.... 2,
Black Oak Lake................ GO0 ‘Waterville Creek. 4,
Little Tamarack Creek. . 200 Waupaca, Chain of
200 Hartman Creek. ..... 2,
1,400 Little Wolf River, Sor 6,
Portage Creek... 2,800 Westby, Aarnes Creek.- ...
200 || Bakkin Creek......

Ladysmi
Laona, P
Lavalfe, Carr

Oskfield, Fond du Lac River..
Pembine, Paulson Creok. .

Rico La

River Falls, Kinnickinnick River...

ITaakenson Creek.

Wickham Creek
th, 1lomlock River

Dreier Creek. ...

ke, Long Lake Creek

2‘(xx) ....................
675 Hay CreeK..coeevneeeeecannanns
675 Hormby CreeKeeeeeeeuenanannennn..
.................. 675 Jensen Creek........ceeenennnaane.
...................... 675 JUBB CroeK...cveeerrernnrenennnns
.................... 675 Kickapoo River, West Fork.......
................... 676 Knap, (2=}
......... 1,800 LaugherCreek....................
Lundoe Creek.....ceavececnecnan...
676 McGeary Creek...cocveeeeeonnnna.
....................... 1,126 MIDer CreeK......cocecmvoameennae.
1,125 Norlinsky Creok.......co.eeeni..
900 North Bear Croek.................
1,200 North Billings Creek..........._..
500 Olum CreeX....c..ooceevenvnnann.,
................... 500 Ottor Creek.-..eeeecacececniaan..
.......... 1,000 Paulsrud CreoK.........ooaiiio .
........ 500 Rudrud Creek.eeeeneeennnaii.....
........ 1,900 Ruland Creok. .....ocveuenn.....
........ 500 Sandbakken Creek................
........ 500 8688 Cre€K..eereceececaaeeaiioa...,
........ 500 Send.ln%(}reek............._._,_,_,
...... 500 Sherva CrogKeeeeeveeenaana ...,
1,000 Bidie CrecK. .o vveeeneneeeeon ...
1,000 Simonson CreeK...................
500 SKAUE CTO8K. aeesmmeaeernnnn. mo..
900 Bouth BearCreek.................
1,000 South Billings Creek......... ...
1,000 Spiliman Creéek.......oo..o .. ...
1,000 Sveum CreeK..eaoceneooea. ...
400 Swenson CreeX....................
200 Thorson Creek. . ..................
300 |- Timber Conlee Creek........... ...
300 Twenty-Four Valley Creok........
2,400 Van Ruden Croek.................
2,400 Weaster Croek.....................
1,200 onmlndﬁgl
.. 1,800 1lad Caldwell’s pond...........
3,000 | Beulah, La Plant Creck.............

-~ -

-t bt

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

o
8

$5555555555855522s
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TorAL DISTRIBUTION OF FISH AND Fisn Eces, BY Species, Fiscan YeAr 1919—
Continued

RAINBOW TROUT—Continued.

Disposition. Number. Digposftion. Number,
goming—()ontlnued Wzoming—Contin
eulah, 8and Creek........... feeeen 10, 000 \nder, Popo Agle Rlver North Fork. 2,100
Willow Pond............ 1,500 8880 CreeK. .. vueuereeaensnenennss 2,100
Bi; Lake Big Laka..... 280 Bpring Creek......... 2,100
knap Cr k.. 12,000 8quaw Creek........... 2, 800
Bof) Cat Cree, 6,000 Sweetwater River.. 2, 800
Boulder Ctoek 12,000 ‘Wind River............ 2, 800
Briticher Creek. 12,000 Laramie, Bear Lako.... 20,000
Elk Fork Cree! 12,000 Lost Lake............ 20, 000
Fall Creek.. 12,000 State fish commissjon *100, 000
Fish Hawk Creck 12,000 Telephone Lake.......... 20, 000
Green Creek......... 12,000 Manderson, State fish commi: *113,000
Jim Creek......cconnne - 12,000 Opal, State fish commission *227,000
Rock Creek.-.........ce0.- - 12,000 Ranchester, Wolf Creek. . 9,000
Shoshone River, North Fork...... 12,000 Rock Springs, Hall Moon T.ake. 8,000
Crystal Springs  Lake, Crystal 8and Croek, Sand Creek....... 1,680
prings LaKo........co.oounennnns 280 Saratoga, Cedar Creok.. 14,000
Evenston, Chesnoy’s Pﬂﬂd . 4,000 Jack Creek............. 15,000
Tackson, Crystal Crook... 10,000 TakeCreek. . . ....... 5,000
Lander, Beaver Creek.. 2,800 North Platte River. .. 75,000
Big Wind River. ..... 2,100 South Jack Creek. ... 15,000
Bull Lake Creek. ... 2,100 South %pﬂng Creek. . .ee 15,000
Dinwoodie Creek.. .. 2,100 Bpring Creek.....cccoveeiicaeaana. 15,000
Dunoir Creek. ...... 2,100 South Redwater Creek, South Red-
Horse Creek.....o....- 2,100 WOLOr CroBK. ....ccuuvenvecnnnnns 560
Little Popo Agie River 2, 800 Sundance, Miller Croek............ 2, 800
%le ‘Wind River g. égg N
Ciee oo 3 *2, 939
Pine Creek. .... - 2, 800 Totalf. . voveeeneeeannnnnnn-. ',?335 %
Popo Agie River.. 2,800 3,409, 100
BLACKSPOTTED TROUT.
Arizona: Douglas, Turkey Creck (West) 8,000 || Colorado—Continued.
Colorado: Hiliside, Dismore Croek ponds. . .... 3,000
‘Austin, Dirty Georgo Creek. ........ 6,000 |  Hotehidss, Cloar Fork Creck.... ... 6,000
La Reux Creek .. 12,000 Smith Fork Creek. ...,... 8,000
Surface Creek 10,000 Hot Springs, California Cree! 4,000
Ward Creek 8,000 Carnero Creek, Middle Fork 4,000
Youngs 8,000 Carnero Creek, South Fork. 6,000
Hoddlng Creok............. 4,000
4,500 MiddleCreek....ccouenen. 8,000
6,000 Miners Creek. . . 4,000
8, 000 Saguache Creek 6,000
12,000 BheegCr ) S 4,000
2,000 Idaho rlngs, Bear Cresk 8,000
10,000 TallCreek, .....-...... 3,000
egmog Big Creek 3,000 Leadville, Big Union Croe! 2,000
Lake 2,000 | BoxCreek............. 12,000
1 Creek. . 3,000 Ememld Creek......... 10,000
Buzzard Oreek 3,000 Empire Creek.....o...... 2,000
Coon Creek.. 2,000 Musgrove Lake.......... 2,000
Grove Creek. ... .......... 2,000 Malta, Big Evans Creek 3,000
Hawxhurst Creek ___________ 2,000 akeCreekk. . ....ccoounns 5,000
nah Creek.............. 14,000 Minturn, Gore Creek......... 8,000
Len0X Croek. ..oeemnmnennon, 2000 || Moftatt, North Crestono Creek 16,000
LeonCreek........c........ 2,000 ta Alta Creek............ 6,000
Mesa CreeX..........ec.un... 2,000 Neow Castle, Mlddle Elk Croek 8,000
MesaLake....coovvuennnnn.. 2,000 PFando, Es.gle River........ 14,000
Park Creek................ 2,000 Paonia, East MuddY Creek. 14,000
Plateau Creek............. 3,000 Henderson Creek......... 6,000
Dillon, Beaver Ponds. ........ 2,000 Torror Creok. ..eceoecncnnas 10,000
Brush Creek................. 6,000 ‘West Muddy Creek........ . 8,000
Lost Lake ,,,,,,,,,,,,,,,,,,, 4,000 Puzzler, Shadow Creek....... . 1,000
Meadow Cresk.............. 4,000 Ridgeway, Cimarron River. . 10,000
Blate Creek.....coeeveeennnn. 8,000 Cow CreoK. ...ooevensennnns . 8,000
Slate Lake....cccoveennnn... 4,000 Sallda, Bi Cottonwood Creek 4,500
Straight Creek. . 4,000 ag ..... 8,000
Dlvlde, Loghbauy, 2,000 pper "I‘uylor mvor 10,000
Edwards, Lake Creek. .......... . 12,000 ||  Victor, Skaguay Lake........ 8,000
Empire, Clear Crook. North Fork 4,500 || Woodland Par el iakes 12,000
Fairplay, South Piatte R 8,000 Northfield Lake 8,000
Florence, Middle Cr eek.. .. 3,000 aho:
South Hardscrabble Cree 9000 || ~ Ashton, Black Pond. ........ocennee 7,500
Grant, Geneva Creek...... 8,000 Hauser, Hauser Lako......cceoeeens 12,250

o Exclusive of 26,750 fingerlings lost in transit.
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Torar DistrisutioN ofF TFisn Axp Fism Eaas, By Species, Fiscal Yeanr 1919—
Continued.

BLACKSPOTTED TROUT—Continued.

Disposition. Number. Disposition. Number.
|

Michigan: Detroit, Aquarium......... *12, 000 | New Mexico—Continued.

Montana: East Las Vegas, Gallinas River..... 9, 600
Alberton, Rancourt’s pond.......... 1,750 RiodelaCasa................ 2, 400
Belgrade, East Gallatin River. 4,000 Trout 8prings Creek....... 1,200

ost Gallatin River. .. .. 16,000 | Embudo, Agua Piedra River. 8,000
Belton, Lake McDonald..... 32,000 Angustora River. .......... 8,000
Glacier Park, 8t. Marys River. 105,000 I4ttlo Rio Grande.......... 6,000

Two Medicine River. 105,000 RioJunta........ et 6,000
Heron, Elk Creek. ....... 10, 500 Rio Pueblo. .. 14,000
Lewistown, War House I 20,000 Rio Santa Barbara. 6,000
Libby, Fisher River. .. 20,000 QGlorletta, Bradloys Pon : 7,200
Missoula, Bear Creek. 8,000 | Jacks Croek 4, 800
BeaverCreek..................... 6,000 | Pecos River. 21, 600
Bitter Root River................. 8,000 |, Ortiz, Los Pinos . 8,000
BlanchardCreek........ccouuae... 8,000 |, S8an Antonio River... 8,000
ButlerCreek.......ccoooiaoio.. 6,000 | Raton, City Lake...... 4, 800
CamAS CrooK. «cvuueneenennennnnnn. ! 8,000 [ . Bugarite Croek............. 2, 400
Cottonwood Creek................ | 6,000 |- Sants Fe, Nambe River...... 8,000
DEOT CreeK ... oeeenneeeeeeeaannnn I 4,000 RioCapulin................ 8,000
DickCreek....ccveivinieneneniann.. ! 4,000 Rio Medio...... 8,000
Fish Creek.......ccocevneennnn.n. ! 8,000 8anta Fe Crook. 10, 000
GOlACreeK.....oueeeeeeeneeennnnn. | 6,000 TesucqueCreek. ........... 8,000
GrantCreeK....co.coveeeenennnnnn. | 8,000 Silver City, Dry Creek....... 6,000
GravesCreeK.ee.oveeeeiinnnnnn.. | 0, 000 Taos, LatirCreck. .......-... G, 000
TI8yeSCreek. .oouveenneeeneennnnn. ! 4,000 Lucero CreoK.....coeeuee--.. 68, 000
Johnson Croek..... i 8,000 PotCreck....coaevaeeennenn. 6,000
Kramer Creek...... . 8,000 RioMondo....cceeeuenonnn.. 8, 000
MarshallCreek..... R 6,000 Taos Creek 8, 000
MillerCreok.....ccovvveiuennnnann. ; 8, 000 Ute Park, American Creek. .. 2,400
Montour Creek..... W 8, 000 Bitter Croek . .......coo.... 4, 800
O'Keefe Creek..... . 6, 000 Cimarron River.............. 3,600
PattooCreok....... . 6,000 ClearCreek. ..........oc..... 3, 600
RasterCreek....... . 6, 000 Eaglo Nest Creek.......... 7,200
Rattlesnake Creek . 8,000 Tast CieneguillaCreek.. ... 1,200
Six MileCreek..... &, 000 GooseCreek................ 2,400
Twin Croeks. 6,000 TewittCreek................ 1,200
Warren Creok..... 4,000 Nine MileCreek............ 3, 600
Noxon, Pligrim Creek.. 8,750 Red River. ... 3,600
Piper, McDonald Creek. . 4,500 Tolby Creek....... 2,400
8a , Big Sunday Cree 7,000 ; West Agua ¥ria Creek 2,400
Brimstone Creek. 8,750 '  Wooten, Fresnal Canon
Dominion Creek....... 8,750 | North Fork 2,400
Packor Creok, West Fo! 8,750 || Oregon:
Rainy Crook........... 8,750 Bonneville, State fish commission...| *121,000
RandolphCreek.................. 8,750 Torest Grove, Dairy Creck . 6,000
Randolph Creek, East Fork....... 8,750 GalesCreek. ....oveivenennnn. 6,000
Randolph Creek, North Fork..... 7,000 Patton CrooK. oo veneeeenannn. 6, 000
St. Regis River................... 12,250 ScogrinSCroek. .....covveecaennen 6,000
St. Rogis Slough Ponds . 1,750 ©  La Grande, Grand Ronde River,
8ilverCreek............ . 8,750 South Fork........coenevaioacanss 6,000
SilverLake.......c..c............ 8,750 . Orogon City, Molalla River and
Thompson Falls, Prospect Creek.... 8,750 ArDULATIOS. .. . ceeeveiei et 10,000
‘Thompson River.................. 14,000 Trail, Rogue River.................. 37,700
Three Forks, Madison River. .- 20,000 | South Dakota:
Trout Creek, Trout Creek. . . 10, 500 Tig Stone City, Big Stone Lake. ... 15,000
Troy, O’BrienCreek....... e 8,000 Englewood, IlannaCreek. ... 10, 000
Warlangd, Five MiloCreok. .. 10,000 Tlanna Creok, Xast Fork..... 8,000
‘Whitefish, HaskillCreck. - 10,000 Landis Creok....... emrenenenn 10,000
Stillwater River.......... .. , 000 Spearfish Creek, South Branch. 8,000
Whitepine, Big Beaver Creek....... 12,250 || WardCreek.................. 8,000
‘White Sulphur Springs, Checker- © TN City, Newtons Fork Creek. 6,000
board Creek. ..o.vneeeeennnn.. 8,000 Palmer GulchCreek......... 6,000
FagleCreok........ 8,000 Patterson GulchCreek....... 6,000
Light MileCreek... 6, 000 SpringCreek............. ... 12, 000
Four MileCreek.................. 8,000 Sunday Gulch Creek....... .. 6,000
Little Birch Creek. .. 8,000 TTot 8prings, Beaver Creek.. . .. 8,000
Willow Creek. . .... 6,000 | RapidCity, DeorCreek..... . 5,000
‘Woods Guich Creek 6,000 Lockhart Pond...... . 4, 500

Nebraska; Andrews, White 7,500 Murphy Pond. . 8, 000

New Mexico: Rapld Creek. ... 25,000
Albuquerque, Yemez River...... 9, 600 Rounds Pond... 6,000
Buckman, Alamo Canyon Cree 6,000 Schambers Pond 8, 000
Chama, Canones Creek 14,000 Sickler Pond.... . .. o lll0 4,500

Ensenada River.. 8,000 Spring Creek........... 20, 000
Lower Chama River... 8,000 Rochford, Gimlet Creek. .. .......... 6,000
Tierra AmanllaCreek............. 8,000 South Box Elder Creck, Branch of. 6,000
Cimarron, PonilCreek.............. 6,000 Spearfish, Boneta Spring Branch.... 6,000
Shureobrook ...................... 7,200 Little Sand Creek.........ccceenn. 10,000




DISTRIBUTION OF FISH AND FISH EGGS, 1919, 31

Totar DistriBuTION OF Fism ANp Fisr Eaas, BY Srecies, FiscAl YEAR 1919—
Continued.

BLACKSPOTTED TROUT—Continued.

Disposition. Number. Disposition. Numbaer,
South Dakota—Continued. Wyoming—Continued.
Spoarflsh, Sand Creek...... . , 000 0dy, Crow CrooK. «co.veeeeeeannn... 7,600
Silver h%prinz: Branch. &,000 Hatd Pan Creek....oooooooonromn 6,000
Tilford, Morris Creok.. . 4,500 Jordan Creok ..o eeeveeneannnn... 6,000
Utah: - Libby Creek....ccoviieeiiunaaan.. 6,000
Springville, S8pring Creek............ 213, 550 MoSSCreok. .ooevenennnnnnnnnnnn.. 6,000
Strawberry Reservoir, Strawberry 108t CPeCK. . evucerranennncennnnn. 6,000
Reservolr..cooveveiienaiial, 40,000 B8ag0 CroeK. .ccvveeeieennniinnennn. 10, 500
‘Washington: Shoshone Lake.................... 15,000
Enpglish, Cranberry Lake............ 10,000 Sweetwater CreeK..ooovoueennn... 7,500
Lake Goodwin. ........oceon.. 14,000 WhitCreek.. .. eeoeeeeeenncennee. 6,000
veroit, Fleming Lake........... A 12,000 Encampment, Encampment Creek.. 30,000
Lake Armstrong......c...cc.... 2 10,000 Encampment Creok, North Fork.. 20,000
Lake Isabel. ... 14,000 Iittle Snake River and Branuches.. 30, 000
Mud Lake........ 6,000 - 20,000
Montesano, Cook Creok. 4,000 20,000
North Bend, Pratt Lako............ 6,000 Laramie, Lewis Lake 30,000
Northport, Deop Creek. .. 14,000 T.ookotit Lake 35,000
Deop Creck Lake.. 18,000 Sand Lake. . 35,000
Pepon Lake..... . 14,000 owell, Ishawo 10,500
Satsop, Big Creek. . . 4,000 Marquette Creok 7,500
Stevenson, Boles Croek. . 2,000 Murray Croek. 4,500
Duncan Creek.......e..-. . 3,000 Saratogg, Cedar C 24,000
Little White Salmon River. 6,000 Bow Creek. 20,000
Rock Creek. ..ccocenens 10,000 Jacks Croek 20,000
Washougal River. . . . 6,000 South Sprinig 5,000
Washouganl River, North Fork.... 3,000 Sundancs, Milter Cre 4,000
Wind River 6,000 || Thump, Clear Creek. 135,000
Woodard Creok.. . 4,000 Columbine Creok. 1 30,000
Tacoma, Carney Lake 10,000 Cub Creek........ 45,000
Crescent Lako... 6,000 Hatchory Creok..... L.lo,ooo
Lake 1.apps..... 14,000 Wamsutter, Battle Croek. 20,000
South Prairio Creek. 12,000 Big Sandstone Creek. .. 20,000
Voight Creek........ 12,000 Little S8andstone Creek 15,000
Vancouver, Big Creck. 10,000 Littlo Snake R{ver................ 25,000
Crzdigr [0 4 . S 10,000 ——
Wyoming: 33,
g]carmont Clear Creek....oooooee... 0,000 PR ) { T 200,000
Trigger Lake..oeennrnnuemnvvnnss 3,000 2,875, 100
LOCH LEVEN TROUT.
Colorado: Parkdale, Arkansas River. . 60,000 {| Bouth Dakota—Continued.
South Dakota: Rapid City, Juno Pond............. 1,000
Itapid City, Ash Creek.............. 4,000 Lomond Pond . 1,000
arker Pond........ 1,000 Plum Creek......covviiaeennannn, 4,000
Burglar ’ond .- 1,000 -
Canyon Pond........coocueennnn.. 1,000 Total.....ovceirnnnnen. vestacenan 73,
LAKE TROUT.
Colorado: Loadville, Twin Lakes...... 20,000 || Miohigan—Continued.
Massachusetts: Woronoco, Big Pond.. 1,200 Isle Royale, Lake 8uperior.......... 1 272,500
Michigan: Long Point, Lake Superior. .. 1800,000
Alpena, Lake Huron................ 200, 600 Marquette, e Superior. . 625, 000
Beaver Harbor, Lake Michigan...... 1,136,640 Munising, Lake Superior....... -, 1625000
Beavor Head Reef, Lake Michigan. .| t2,275,840 Nine Mile Point, Lake Michigan. 12,248,640
Belle Isle, Aquarium................ *18, 000 Norwood Reef, Lake Michigan. 11,144,320
Rig Rock Reof, Lake Michigan. . 1,144,320 Rock Harbor, Lake Superior. 1('»00, 000
Charlovoix, Lake Michigan. . .. .. 4,577,280 || 8t. Ignace, Lako Huron. ... 100, 000
Pino Lake................... . , 000 8t. Joseph, Lake Michigan... . 1200, 000
c ftggo fish cHommlssioél.B. ....... | %1, 000, &0)8 Tobens Harbor, Lake Superior...... ! %, &(:))
eboygan, Hammon BY..... . 1200, 3 )
Dablis Shoa, Tako Michigan. ...272| $1 144320 || Washington Harbor, Lake Superior. { 202,000
Escanaba, Lake Michjgan........... 500, 000 ‘Wrights Island, Lake Superior..... $600, 000
Fishermens Home, Lnﬁnslxperior. . 600, 000 || Minnesota:
hermens Island, Lake Superior. .. 400, 000 Beavor Bay, Lake Superior......... t 400, 000
Fishermens Reof, Lake Michigan....[ 12,288,640 Bovey, Watson Lake................ 8, 000
Fish Island, Luke Supcrior.......... 400, 000 Chicago Bay, Lake Buperior.... . 1300, 000
Frankfort, Lake Michigan. ... ... 100, 000 Deor RRiver, Deer River........ .. 20,000
garb(})‘rmBoalc‘hkLtéke luron ......... %, % Duluth, Lake Superlor.............. + 4(2)8, %
ou, n, Lake Superior........... N ; g
IrongRiver", Pickere! Lake. - oo ... 10, 600 French Rivor, Lake Superior........ { 30, 000
Trout LaKO,eeeerenreerennennonnnn 15,000 Crand Maraias, Lakoe Superior. ..... - t600,000
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ToraL DistrisuTioN oF Fism anp FisH Ecas, By Species, FiscaL YEAr 1919—
Continued.

LAKE TROUT—Continued.

Disposition. Number. Disposition. Number.
Minnesota—Continued. Vermont—Continued.

Grand Portage, Lake Superior...... 1600, Newport, Echo Pond............... 680

Knife River, Lake Superfor......... ‘{%g’% oﬁg;’,'}_if’?iong 82;1;&" . RN i’ :%

8t. Paul, State fish commission.... .. #250, 000 Wlloughby Lake . .....ivovenennns ' 660

8pring Brook, Carver Lake.......... 10, Wisconsin:

Bucker River, Lake Suporior. ....... 1400 0 || Conderny, Dovils Lake 125

Susie Island, Lake Superior......... 1200, 000 Vyind%a - , 000

New Hampshire: Donaldson, Black 20,000
Lake Tarleton, Lake Tarleton....... 710 Drummond, Lake o 3,000

NNew 1;3, Long Pond..coeeeinnne. .. 3,000 %aoz:% i‘kzat hg o + Nl,g,%
ew York: or @ Superior...........

Albany, State fish commission.. .. .. +1,800,000 || Wyoming: - pe !

Fuller Bay, Lake Ontarlo........... 182,250 || 1 ander Brooks Lake. -« ---eeee... 2,000

Gabriels, Lake Meacham............ 19,500 Bull Lake Creek 2,000

Grenadier Island, Lake Ontario..... 177,725 Crowheart Lake... 2,000

YLake Clear, Lake Placid............. 14,500 FryLake.. . ooooeeeeienananiannns 2, 000

Port Henry, Clear Pond............. 24,000 La{e of the Woods 2,000

Port Jorvis, Bauer Lake............. 15, 000 Lewls LaKe...coeeeereeenanceannn- 2, 000

Watkins, Soneca Lake. ... ... .. ... 35, 000 Silas Lako............ 2101000000 2,000

South Dakota: Fruitdale, Reclama-
tion Reservolr...cecevevecacenennnas 27,075 *3, 088, 000
Vermont: Totals....covveeivenrnanannnn.. 128,495,476
Barton, 8tone Pond................. 660 765,180
Canaan, Big Averill Lako........... 1, 000
BROOK TROUT.
Alabama: Anniston, Jordan Brook.... 4,500 | Colorado—Continued,
&lﬁm Juneau, spplicaut..eeeeen.... *50, 000 iﬁ)mcl Si?im g DTO?JD Creok. River 63'888
(1 velan: ompson ver.....
Alpas ungton, Torounie ko) 13,0 | Lyons gy Yl Bk 2 i
............. ou! L. VT roeK............0

Boulder, our Mile Crook. ... . 45; 000 Maddox, S8outh Platte River........ 40:000

Yt Hand Grésk. 111000 i) Malta, BmplrCrogk.......oovoo- 51000
........... ancos, ECho Crook.................

Canon City, Beaver Creok...... 30: 000 Monte Vista, Alamosa River........ 10i000
East Beaver Creek........... 20, 000 Conefos River..................... 10,000
Bells Lake.................. 6,000 . Rock Creok, SBouth Fork.......... 10,000

Colorado 8prings, Erie Lake 5,000 || Osier, Los Pinos River.............. 15,000
Frantz Lake. 60, 000 | Pagosa Sg‘rlngs, S8an Juan River,

Hay Creek... 9,000 ; West Fork...... [ 20,000
oAk G ke §O poeCmonC i
0 5 i 710 Iiver.....

o, Qucens Canyon Creck. ... fgi% ; P?&o?\"iﬂg,&;}lgeav:%rcek 50 %00

res u ate River...

Cripple Crook, Rule Creok i.oke 4,000 Naturits Oregk.....- = 2000

Denver, Bear Creek............ 09,000 | Puzzler, Yuki Lake.,..cceremeerenen 22,000
Clear Creck, North Fork. 20, 000 Radium, Sheephorn Creek . . .. . 10,000
CubCreek................ 20, 000 Salids, Willow Dale Ponds...... 24,000,

Dillon, Cataract Creek.. 12,000 ||  gjlverton, South Mineral Creck 10000
gﬁ‘tgaccr%ﬁke ........ (13!5?, % Sogth F(gk, ]]?ear Croek. ...... 10, 000

Divide, Copland Crock. .. 4,00 || GYosa Gragk.rrioniiiii il 18,600

lores, Stoner Creek. . 10,000 Rio Grande, South Fork. .. 10, 000

El‘('lVost II)lol]gro% ll(}iver 18,000 Steamboat Springs, Cody Lako 2,500

Fairpley, High Crook X 12000 || pold Creck Lake. o 1

Fort Coflins, ache La Poudre River. 00: 000 %r%lg;c%d Creek..ennnnnnn. 13’%
Lone Pine CreeK.....cceveeee..... 15, 000 P01 CLOOK e ammmmm s 7' 500

g]m‘i‘)’w‘};lspﬂ”@slc“"l )Crgek.. 16,000 | Thomasville, Englebrocht Lakes. ... 30,000
B Y iooumoy ough Pon 1(5), 000 |l Timber Spur, West Dolores River... 12,500
Boring Crock 5»888 Trinidad, Purgatory River._..... 0. 40,000
sgmw% bk ey 16’000 Purgatory River, Middle Fork.... 40,000
Supply Cree! 7 500 Troublesome, Rebbit Ear Creek... .. 5,000
Sopp ‘s; Creek 12500 Troublesome Creek, East Fork.... 10,000

Hillside, Balman Lake ! 000 Troublesome Creek, West Fork. .. 10, 000

Leadville, Arkansas River 30,000 | Vanedium, Big Bear Creck.......... 10,000
Half Méon Cree. °T 12,5(” Victor, Bison Cr! . 8,000
T.ake Croek.o..nnonnnnss :000 Skaguay Lake. 12,000
Lako Creok, South Fork 12,000 | Voods Lako, -;. 800
Tennessee Creek. 24,000 °mm}§ ‘i? X ? 000
Tymberline Lake.......oooveunenns 8,000 Chatfleld Lake.. 10,
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Continued

BROOK TROUT—Continued.

Disposition. Number. Disposition. Number.
Colorado—Continued. Maine—Continued.

Yampa, Crosho Lake............... 5,000 Roundary, Boundary Pond......... 9,000
Heart Lake.......... ... 10, 000 Clear Pond.............. . 9,000
Hunt Creek.......... 7,500 Mud Pond...... 9,000
Lily Lake.......... 7,600 Unknown Pond............ 9,000
Middie Hunt Creck . 7,500 Brownfleld, Little Saco River....... I 12,000
Moody Creek....... 6,000 Shepurde River . 12,000
North Hunt Creek 10,000 Bryant ’ond, Christopher Lake.. 9,000
Rainbow Lake. 10,000 Byron, Garland Pond .- 9,000
Round Lake, 5,000 (‘orlmm, Alder Brook. 6,000
Simon’s pongd 2,500 Cornish Berry Brook 6,000
South Hunt Ci 10,000 Mine Pond.. 9,000
Stillwator Lake.. 10,000 9,000

c Wa:i«sont Creek...eenecnaceonnnann. 5,000 o A 1(23,000
onnecticu ' ennysville, Cat} 000

Choshire, Ten Milo River............ 6,000 o I 15,000

East Haddam, Early Brook .. 3,500 9,000
Martin BrooK..esee.-- 500 {| Dexter, Half Moon Pond. 6,000
Selden Brook.......- 3,000 Jimmie Brook.. N 3,000

Torestville, Cold Brook. 1,600 Pitts Brook......... 3,000

Hartford, Abbot Pond. 500 Earle Lake, Eagle Lake.. 12,000
Broad Brook....... 4,000 East Orland, Craig Pond. 75,000
Salmon Brook.. 5,000 Gully Brook........ 10, 000
Stiver Brook....- 4,000 Harts Pond. .. 12,500
Westbtook Creok.. 500 Patten Pond............. 8, 200

Hilt, Willow rook. ... 4,000 Elsworth, Beoch Hill Lako.. 1 24,000

Mor den, Albert Bacon Brook. 3,000 Branch Pond............ 100, 000
Honey Pot Brook. 3,000 Patten Pond......... 76,000
Maeeting House Broo 2,000 I‘mnklln, Donnells Pond I 12, 000
Misery Brook 4,000 Fryeburg, Buck Brook... 6,000
Darker Brook 1,200 lays Brook. .. 6,000
Pipesdale Brool 2,000 Cold River.. +12,000
Sodam Broo - 1,200 Tattle Cold R 9,000
Spruce G 1,200 Littlo Baco River.. 8,000
Wostﬂeld } slls Brook. 1,200 Wards Pond and B . 3,000
Willow Brook.e.....-- 1,500 QGilead, Wild River and tributarics. . 73,800

Norwalk, leson Brook..... 2,400 Grana Lake Strecam, Grand Lake.. 48,480

Stepuoy, "Pop: Strcﬂt BI‘OOR 3,000 Green Lake, Mann Brook........... 60,000

ashin on, oo Brook 8,000 || Greenville Junction, Wilson Pond.. 18,000

Cha ....... 1,000 Il'nrmonv, Grant Brook........... 8,000
Mallo: Brook. 8,000 Holeb Pond ............. 6,000
Sawmill Brook. 2,000 oot Brook 6,000
Walker Brook 5,000 Holeb Lako-. I 12,000
Brook......ovpeiinnneeennn 6,000 Moose River .. 12,000
Watorhurv DeBlshop Tond........ 500 Turner Pond...................... I 6,000
........................ 500 Unknown Pond................... 6,000

Wauregan Blackwen Brook........ 5,000 Island Falls, Mattawaumkeag Lake. 18,700
Georgi Jackman, Attean Lake.............. t15,000

Bluo Rldge, Rock CreeK............. 9,000 Bog Pond......... 6,000

Nacoochee, Bell Branch. . 5,400 Clearwater Pond.. 8,000
Simmons Branch.......oeeaieennnt 6,400 Cold Stream Pond. 9,000

Idaho: Crocker Pond...... 8,000

Fort Haul, Clear Crook............... 1,050 Enchanted Lake 115,000
ROSS FOrk Creok..............--.. 3,500 Qander Brook. . . 9,000
8pring Creek........ 1,400 Hatchery Brook. 8,000

Franklin, Bear River... 2,000 ITorseshoe Pond. 9,000

Payette, Bhamberger's p 1,500 Laks Parlin..... 9,000

Pocatello, Marsh Croek 8,500 Little Bid Wood 9,000
Pebble Creek.. 1,250 Long Pond.... [6,000

Preston, Bear L 2,800 Moase River. . 8,000
Boar illvcr 4,050 Sandy Brook.. 9,000

Slackers Pond....... ... .. 6,000

Michlgnn City, Palmeor Brook....... 4,500 Konnebago, Kennebago Lake. . 112,000

Bchurz’spond.............cee.... 3,000 Kineo, Carry Drook .......... 12,000
WolflCreek........ovvveeennannns 3,000 Mooso RIVer. . 8,000
Iowa: Socatean Croek......... +10,000
Calmar, Glenwood Creek............ 2,000 Lincoln Mills, Alder Brook.. ,000
Manchoster, Spring Branch......... 300 Livermore l'alls Tilton Pond. . ,000
Kentucky: Machias, Fulton' Lake.... ....... . , 000
Bowling Green, Jonnings Croek. .. .. 75 MattnwaumkeainWyman Brook.... ,000
South Unjon, Clear Creek........... 75 Monmouth, Cochnewagan Lake..... ,000
Maine: Moodys Crossin; , Weymouth Pond.. ,000

Belfast, Kimball Brook............. + 4,000 North Anson, mbden Pond........ I 1,400

Bigelow, Sgrlng Lake.ecooouannnn... 11, 000 North Belﬁ o, Messalonskee Lake 15,000

Binghasm, Bean Pond............... 5,700 Oldtown, irch Croe 15,000
Pleasant Pond.....o.oiiieaina... 8,660 Titcomb Pond.. iu,soo
Rowe Pond....................... 8,550 Otis, Green Lake 1193,200
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BROOK TROUT—Continued.

Disposition. Number. Disposition.
Maine—Continued. Massachusetts— Continued.
Pombroke, Boyden Lako. 115, Great Barrington, Egremont Brook. 400
Portage, Portago Lake. . t10, Goodale Brook e 400
Portland, Beaver Brook IG, Qreen River... 13, 800
Forest Lake 9, Harmon Brook 11,
Little River t12, Konkapot Rive 24,
Red Brook.. 16, B
Presque Isle, P 14, Muddy Broo. 3,
Squapan Lake. ... 11, Roarin
Princeton, Huntley 8, Seeko 8,
Saco, Boothby Brook 3, 8pring Brook. 1,
Burham Brook. 3, Swann Brook....... 3,
3, Umpacheoneo Brook.............. §,
‘)!

South Orrington

South Paris, Abb
Concord River. ...
Shagg Pond...
Spear Crock.....

Unity, Unity Pond .
Walker 8iding, 8qua Pan Creck.....
Whitneyville, Arna Meadow Brook. .
Winthrop, Lake Maranacook
‘Woodland, Anderson Brook

land:
Academy Junction, Towsers Branch.
Anne Arundel, Stoney Run
Carrollton, Greens R
Reeds Run................
Cumberland, Dickerson Run..
EverettCreck.............
Deer Park, Watson Lake..
Frostburg, Bear Creek. ...
Big Laurel Run
Puzziler Run........
School House Run. .
%pikcr Run...............
wo Mile Run
Hampstead, Indian Run.
Kitzmiller, Lost Land Run, East|
Prong... ..o
Lost Land Run, West Prong..
Short Run......c........
‘Wolf Den Run
Lonaconing, Mud Lick Creek..
Mullikin, Eglinton Run.
Oakland, Cherry Creek.
Muddy Run.............
Ruxton, Callendar House Pond
Takoma Park, Sligo Creek

Massachusetts:

Athol, Thrower Brook

Barre, Gaston’s
Clinton, Borlin

Clamshell Pond Brook

Collins Brook

Sheehan Brook
Dalton, Cady Brook
Windsor River
Great Barrington, Alford Brook
Dalzell Brook........... cesenacnen
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Hinsdale, Fox Brook....

Stockbridge, Konkapot River. .
'I;yngsboro Carney’spond..........
Wes

Baldwin, Baldwin Croek.
Baraga, &Grandville Creok

Neulah, Betsy River...
Branch, Weldon Creek.
Calumet, Agate River..

Williamsville River...............

Washington Pond Brook..........

Holyoke, Paddy Hill Brook.........

Spruce Corner Brook..............

Hoosac Tunnel, Cold River.........

Paddleford Brook....-.c..........

Lenox, Belden Brook...............

Yokum Brook.......o.ooenniannn.

Millbury, Cronin Brook.............
Monterey, Meadow Brook...........

Mountain Brook............o.....
Ransomo Brook...................

North Dans, Silver Brook...........
Northampton, Walker Pond........
Orange, Stevens Pond..............

Whitney Pond....................

Palmer, Burloigh Brook.............
Pittsfield, Clark Brook. ... .00 000

Jacoby Brook...........c..aeal
Sackett Brook..........ccceeeen...
School Houso Brook.
Secum Brook....

Shaker Brook..
Town Brook...

okum Broo ..
Shelburne Falls, Bare River. .......
South Lee, Bear Mountain Brook,

East Branch....................
Bear Mountain Brook, West
Branch.........cociiiiiiiiiinnn

Grassy Meadow Brook. .

191
field, hiﬁ Powder Mill Brook...
Blandford

Sandy MUI Brook. .. --.-wcocuenn..

Michigan:
Al %nn. Beaver River...............

omstock Creek. ...
Littlo Woli Creek. ...

Plumbago Crook. . ...

Beaver Creek.........
Beaver Dam Pond.
Buffalo River....

H1lls Creek..........
ITorseshoo Creek. ..
Horseshoo Lake.... ..
Little Gratiot River..
Modora River..........
Meadow Dam Pond....
Mineral River........
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Montreal River...._.............. .
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BROOK TROUT—Continued.

Disposition.

Number., Disposition. Number.
Michigan—Continued. Minuesota—Continued.
Calumet, Mosquito Creck ........... 2,000 Dover, Logan Branch. 6§00

g;)drtgl}f\lnigr c&m Rli)vcl;i R 5,000 éﬂddlzonnmnﬁh ...... i'%

i cadow Pond........... 1,000 Sout. ranch.
Ono Milo Farm Creek.-........... 1,500 Trout Croek........... DORRI 500
;qinvlvnrd Cﬁ(;ok ................ 3,000 l)l]xluth,hAIx‘I;ity Creck, West Bra f;g(og
‘obacco River.................... 5,000 ‘rone; R

White Birch Creck. ...........oo.. 3000 Gooseborry River. ... ... 2,500
Charlevoix, Horton Creck........... 15,000 Knifo River............... 2,500

%nwogd 6eokk. ................ 16,000 };imo rgloquot River...... f,g%)

ron Ore Creek.. 2,000 ino River................ -

McGeagh Creok. 20, 000 Shadow Lake. . 3:000

Monroe Creek. .. 10, 000 gloxﬁartnmvor. - ;,&0)8

20, 000 Suckor River.............. .

201,000 | Lly, Burntsido River......... 2,000
7,600 |, Zonstor[ Crock............ . 2,000
G, 000 Soction Thirty Creck..... . 1,000
7,500 Mazeppa, T'rout Creek... - 400
5,000 Preston, Camp Crock........ - 1,000

McEwon Crock 6,000 8t. Charles, Campbell Creok. . 500

Morrison Creek 5,000 Demouth Croek........... - 500

é’ar;hl& %reol]c{. 6, ?)300 {)rnkcs (Trgok.i{. . - 55%

anior TOOK. e ccvicenarerniaannn 6 ?org"son Teek. ..., .
Crgg%ol Fnlls,c Brix):r Hill Creok....... g:% ! Hoinml(ngway Creok. - %
cagoan Creek.cceceveecena..... 500 |; Holms Creek........ B .

Sevokson Casole 1112 11T BOON  eltaGrenk oo =
Connors, Gilehrist Creok. . 2200000 20,000 Middle Branch. .-10000000 : 500
Dryden, Loos Pond................. , 000 Nichols Creek............. . 500
Eaglo M'llls, Morgan Creek........... 1 4,000 North Branch............. - 500
Eulst ’ll‘luzvas,klndinn Crogk........... I 10,000 Pettio Creek............... - 500

,0ud CroeK. . coveeennnnnnnnnnn.on. 10,000 Quincy Crook............... - 500

Silver Creek.......... oo 0000 33, 000 South yl}mnch. ORI X 500

I e s

et roy Creek.......o..o..oooo.
Emison, Net River.................. 1,500 Whitewater River........... . 500
Franklort, Betsy River.... 2,500 Spring Grove, Bee Creok 1,000
I(}u lorsd, iAu gn )l‘? River 15,000 Riceford Creek. . 1,000
I-ga g al?(li t}l{O(:lgeCrbb .- e f }8: 8&)) | ’I‘\,;'}irr)xp{;:\l,l’:;,rh({"gigh Crec 1 .15: %

Sprin, CroK. v eennnnnn 10 10, 000 Two Harbors, Crow Crook... . 2,000
Ishpem n?’ Barnhart Creek . 4,000 LEncampment River....... . 2,000

Doad River.................oo... 4,000 Knifo River and branches. . 9,000

Lscanaba Riverand tributaries. ... t 18,000 Little Stewart River...... . 1,500

(q‘:roon Clr{iul(....... ................ 4,000 gil]\'or (.‘{(eak...k. ........... . 2;,3%

Spruco Rivoer.. 2, (0¥) Splitrock Crock . 3,
Jackson, Crouchos Creek. . ... 4:5()0 : S{:lilmcl( Creek, North Branch.... 2,000
%alﬁ'o {iﬂdoxlll.spéiglg](,‘(rockk... 1,500 I gkowa? R[l:-er . ?,goog

ake Minc, l'ire Steel Creok.. 4,000 () oneCreck. ... ooiiiiiiiiiaenan
RN 200 | iR, rrow Cro P

agel River,.............. 5 allantine, Arrow Creok............
G s b o e o g
Y, Ra BKO. et 9, olton, Conlons Bay...... - y

Tomahawk Creek................. 6,000 Kolloys Bay.....ooo.nn... . 10,000
Ontonagon, Cranberry River........ 3;000 Big ’l‘ln)x'bor, i'lologno Crock. . 2:400

Bear cabam Creok 12,% ot Ronider River 11 Y £

Keeeeeeon Last Boulder Rivor..... .

QOscoda, Pine River.......... t 1?)’000 I Lower Doer CreeK........coouesn-n 9:000
},’:2; gf(%ug, Resgr(\;m]r Crook. 1;[)00 i ?’y‘“"”ﬂ”h"f Rivoer, American Fork ;,%

aymond Creok..... 3,000 [R741 X ) J171) - R R s

Pellston ’ 3
poliioh, Maple Tiver (R gl i e
Raco, Sullivan Creok. . . 8 000 || Billings, Sagoe Creek....... 12,000
Rockland, Rocklang Creek.......... I 3,000 ,| Bozeman, Angell Creek. I 9,000
Roscommon, Au Sable River, Souiii W BakorCroek.......... o+ 1000
el 2,000 amb .

Bidnaw, Sidnaw Creok......... Taj«m | Tenhart Croek. - | * 900
T pmoumnini Cushman Creok. . 4,000 |t Bostwick Creek. ! 300
W Slxv:égclggag,t érn(l:mm‘: Creek...... 3,750 gucho 8ree§. ' 2 50%

Toek............ 15,000 samp Creek... N
Yuma, Slagle Crock. ... ... . 12) ( Cherry Croek...... 600
Mi{’l’“’s‘"’“’ - ’ . Cockerill Croek. ... 1,000
A born, Americana Pond............ 1 1,000 Cottonwood Creek................ 4,500

rownsville, Driscoli’s pond . 500 Cowan Creek........ 1,800

E?c‘ﬁi’x?ﬁ.‘ﬁf("c‘fé‘u ?ﬁfekx&'c ..... 1,000 Curtiss Croek..... . 11,500
k, C ook Creok. 5,000 |l Dry Croek.......... 8
Dg,%fy(ff;ﬂ‘- ¥ 3,000 i Fish Croek 4,500
e 500 Gallatin Rivor, Middle ¥ 300
Drake Creek 500 Heob Creok........... Cevevenennns 4,500

35286°—21——7
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BROOK TROUT-—Continued.

Disposition. Number. Disposition. Number.
Moptana—Continued. Montana—Cont!
Bozeman Jaekel Creek ............. 3,000 Whitefish, Swirt Crouk feeereaneaas 1,760
ody Creek 2,700 Whitefish Lake. .................. 1,750
Creek 5,250 Winston, Vermont and Beaver Cresks 30, 000
Martin Croek ............ 2,000 Yellowsfone, Cougar Creek. ......... 2,800
Meadow Creek 600 Gneiss Creek........cocvvemevnnnnn 2,100
Middle Creek......... 1,500 {| Nebraska:
O’Dell Creek............ 600 Chadron, Dead Morse Creek......... 2,400
PassCreek.............. 8,300 Qordon, Antelope Creek.....-c..-.. 5,000
ReeseCreek............... 3,450 Larabee Creek...... N 5,000
RossCreek.......cocoanenn. 6,300 Snake Creek. . . 10, 000
SalesCreek........cceunnn 1,500 Spring Creek. .... 5,000
SmithCreek.................. 3,000 hite Claﬁreok .. . 8, 000
South Dry Creek. 600 Wounded Kneo Creek............. 6,000
rmg 1 Creek 9,000 || New Hampshire
Btucie ;%eklééi;' ................ 1;,% B?lleys Grggdv}i{ow Brook.......... },000
3 ngerson Brook........ .
Bun River, North Fork........... 12, 500 Mason Brook. ... 2,%
Thom mCreek.................. 8,700 - Moulton Brook.. 1,000 -
TiceCreok. ......c.ccovvveennnnn.. 3,000 Palmer Brook.. 1,000
T L | g pek b
.............. 8
Chestnut, Goose Creek . ......... 1,600 Prisollia Brook 21000
Columbus, Stillwater River 12,000 Roberts Brook....... 1,000
g Bitter Root Creek....... 350 Bartlett, Bartlett Brook. . 7,600
{nson’s pond.................. 1,050 Louigville Brook.....ccveeea... 17, 500
gﬂy};ﬁs%ﬁg ggg{ ............... ;, % B%t’slle}igm Junction, Beavor Brook. 25,000
............... B RIVOr. ... .civieeiinii 10,
Forest Grove, Bear Creek........... 1,750 QGolf Link Brook..... . %i%
Forl Denton. Shokis Creak 1111 12,000 | Bhcho Roud Brooe 2000
........ o Road Brook....

Gardiner, Up er Rock Creek........ 2:800 Two Horse Brook........ fwﬁ%

QGilman, Sun River and tributaries. . 33,000 Bradford, Massasecum Lake. 8,000

Glacler Park, park waters........... + 250, 000 Brlstol ﬁravley Brook....... 7,500

Harlowton, Big Elk Creek.......... 21,600 Cass Mill Brook...... b, 260
%33311.‘;’:%%‘5;;6;.;& ---------- %0 °°°“°"§£°%“‘y e 5135

............ or rook........
thtle ni.fg %reekk. .. 14 ,;% ]Igiclée}raman Bll;ooki( ....... 21&00)0
T reeK....oooven.n. ck Brown Brook........

Homest.akg, Homestake Reservoir... 1,200 Fowler River................ 3: 750
Lixim:l gwcr Lame Deer Creek....... 2;,55% Geor g] ]13??}(13' R 2,250
u 1 1) GO N Kim] i rook.......... 4
Lennep, Allabaugh CreekK..oovennn.. 10,600 Noyes Brook........... N 6:%
Bozeman Fork CreeX............. 5,250 Patton Brook...............c..... 4, 600
Comb Creek........ccvveiiannnnnn. 3,500 Rowell Brook..................... 5,260
Coyote Creok.......ooeeveneeannn. 3,600 S8mith River...................... 4, 600
T o] I i

Lowlstown,Ca.sinoCréél'c“”“:::::: 13:500 WoltonBrook..'.'..:::::::::::::::: 2:250

Llét;)b %r ki.t.e..L. oI f,zgg Cnlllmnué %icknell lljtmuk ....... ceeeen 4,000

an BKE.. o, urnt Hill Brook...c..cooeevvennns
Howard Lake..». 1,400 Merrill Brook...........-- SOUDRON 2;%
J uckxon Creek 13058 éz&%orsn Bro](gk ..................... 30000
Rainy Creek....... FOOK . - vemnennnnnnancannns

Livingston, Blood Lako.. ' 300 Woandell Brook. ...l 3%
Elbow Creck......... 450 Wright Brook..............coooi0 6,000
jieban ol ) ol DL b

eeK. . T'éq| TOOK .« .cvocanovacencnannn,
Strickland Creek... 450 Reservoir Brook. ....eeveeeennn... 2’%
%lg?gw?:nd l%re:gc . %, 5283 Chegy M;f“m“m‘ Cherry Mountain !
wstone River........... ,500 ||  Brook...... .

Lolgg&glna\s, Lodgo Grass Creck. 12,000 Tsracl River............ ORI i %Z%

rags Creek. .........

Mortinsdale, Richmond Croci. 2450 || Christine, Lake Christine. ......... {{ 14520
L ui Browns Lako. . .... 3,200 Concord, Bog Meotlng House Brook. 7,995
mu:&wthg:ﬁak Ceeeans 700 Canter urg ............... 7,995

t Lake. ... 3,200 Dolloff an Stumpﬁeld Brooks. .. 7,905
30LoCreek........... 1,050 Crawfords, Baco Pond.......... ... 1,000
pseta Lali:e 3,200 8aco River......coeouenn.... ;0, 000

, Madison Lake and tri East Kingston, Winkley Brook 3,000

PSS snaid a1 o0 || Pilensver Brook - a0

Red Lodge, Rock Creek and branches 18,000 Lovejoy Brook. . g'%

Townsend, Dry Creek............... 1,200 Wells Brook.. . o 4,000
Oreyson Creok %, % Glﬁn, %ackkBrook o +1,500

........................ rook. .....
Two i{ediclne Lake, Two Medicine 8, 100 %ﬁﬁnﬁ ond . Bio o i 2‘3"%
.............................. , 'ernald Farm Broo] ;
Whiteﬂsh Lazy Croek.............. 1,760 Goodrich Brook. ... ... [ 11T 1?:388
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ToraL DistrisuTioN oF Fism anDp FisH Eaas, By Sprcies, FiscAL YEAr 1919—
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BROOK TROUT—Continued.

Disposition. Number. Disposition. Number.
Now JTampshire—Continued. Now Hampshire—Continued.
Glen, Rocky Branch. .............. 3,000 Newport, Blood Brook........c..... 4,000
Gorham, Barnes Brook - 3,000 Cutts Brook...... 4,000
Barrett Brook......... 3,000 Shedd Brook. - 2,000
Bear 8pring Brook 2,000 Walker Brook. 2,000
Clay Brook.......... 2,000 North Conway, Cedar Broo! 1,000
Glen Cottage Brook. 1,000 Kearsago Brook......... 3,000
Glen 1louse Brook. . 1,000 Mont Brook..........coeeeee serees 3. 500
Jenny Lind Brook.. 2,000 orth Woodstock, Ammoosuc River| 70,308
Josh Bl 1,000 Lastman Brook........ceceevennes 600
Lead Mine 5,000 Jackman Branch - 600
adison Brook.. . 1 3,000 Johnson Brook. . 12,840
Mooso Brook. . 4,000 Lost River.................. U 600
8tony Brook.... - 2,000 Pomigowassott Rivor, Middle
Groenville, Furnace Brook . 4,000 Branch........c.coeieeeninnees GO0
Mill, Bartlett Brook. . : 2:000 || Perry, Christino Lake. ... 1,000
Bennett Brook.... 2,000 Pittsburg, Conpectlcut I'ond . 15,000
Colby Brook.... 2,000 CoOD ToROOK e emmnes 1 %,000
Favor Brook. ... 3,000 East Inlet Brook. I 12,000
Flounder Brook... 4,000 Perry Brook.......... .1.15,000
Glle Meadow Brook. 3,000 Second Connocticut Lake.. 5,000
Xnox Brook...... 2,000 Plymouth, Yeaton Brook. 900
Mountsin Brook...... 5,000 Potter Place, Colo Pond..... 7,000
Intervalo, Intorvale Brook.. 17,500 Towwow River, ITumo Brook. 2,000
Lebanon, Bliss Brook... 3,000 Towle Brook.......ccceeeneerennzn 2,400
Great Brook. ..... 6,000 || Bouth Brookline, Rockwood’s pond. 3,000
Hardy Brook... 3,000 Whitefleld, Carroll Brook........... t 4,000
Hibbard Brook. 3,000 Wilton, Blood Brook... . 6,000
Rix Brook........ 2,000 Hodgdon BrooX..........ccoeuee.- 4,000
Stony Brook 4,000 Woodsville Wild Ammonoosuc
Londonderr% Solvent Bprin, 500 River..... ... ..cooeiiiiamnnnnn. 000
Lyndeboro, ¥oodward Broo 2,000 Woodstock, Eastman Branch....... 600
anchester, Baker Brook. .. 3,000 || Now Jersoy: .
Barpard Brook........ 1,000 BBernardsville, ITill Brook. . 1,000
Bear Brook....... 7,995 Clemeonton, Cold Croek..... 1,500
Bowman Brook... 7,000 Greontoch, Big Lebanon Creok. 1,000
Cohas Brook...... 8,000 Oak Rid‘gi;), Stony Brook Lako. 1,500
Gulf Brook...... 7,995 Oxford Furnace, Poquest River. 1,500
Tlodgdon Brook..... 5,000 Ridgewood, Belmar Bpring Pond 500
Little Cohas Brook.. 7,995 Whippany, Badgloy Brook.... .. 500
Massabesic Lake. . 8,000 Woodbury, Richey Run............ 1,000
Mill Brook...... 3,000 || Now Mexico:
Patten Brook. 3,000 Carizoza, Rio Bonito, South Fork .. 5,000
Poters Brook.. 2,000 Cimarron, Ponil CIO0K . - - vennrncnen 17,500
Prescott Brook.. 2,000 Rsayado Rivor...... .. 15,000
Reid Brook....... 10, 995 Urraca 1.ake......... 10,000
Swoctwater Brook 3,000 Cloudcroft, Bluowator C e 10,000
Watts Brook...... 7,095 East Las V‘cgus, CaliCanyon Croc 5,000
Whltl% Brook.......... 7,995 Coyote River 15,000
Milford, New Boston Brook. 6,000 Gallinas River, South For] 15,000
Osgood Brook........... 4,000 Gsllinas River, Youngs For’ 7,500
Nashus, Bartemus Brook. 2,000 RiodelaCasa...... 15,000
Beaver Brook......... 6,460 Winsor Croek.. . . . 10,000
Brick Yard Brook . 4,920 Three Rivors, Thro
Budro Brook, ., i 2,000 eeeeesizennecans 7,500
Chaso Broo! 2,000 rosg, Rio Ruidos 15,000
2,000 Ute Park, Cimarron Ri 20, 000
1,000 || New York:
2,000 Adams, S8andy Croek and branches. . z 12, 000
1,000 Albany, Emorich’s ponds........... 15,000
1,20 Ardsloy, Grassy 8praln Brook. .. 2,000
30000 | Arona, Mill Brook......... 1 5,000
1,000 Babylon, Bumpwam Brook 4,000
3,000 Bangall, Cold Spring Brook. 1,000
2,000 Tloney Moadow Brook.. 1,000
2,000 Wwarren Brook....co.ceeeeceacences 1,200
3000 | DBatavia, Mills Brook . Ig,ooo
2,000 Wolt Crook......... . 3,000
1,000 Beaver River, Beavor River. .. 110,000
3,000 Bessemer, Eddie Pond.. e 1,000
3,000 B!'f Moose, Silver Lake..e.ee.caon-.. 4,000
4,000 witcholl Lake. ...cceeeeosenenns 6,000
b | Bomeemen ROSHISSC
------ 2, ambridge, Camden Brook.... )
8Becond Brook....... 3,000 Jackson Brook.......... 1,000
Sﬂver S]grln Brook. 3,000 Lowrie Brook.. 2,000
vﬁ?lifnmo ..... 3,000 Maynard Brook.. 2,000
oh Brook........ 6,000 Owl Kill Brook. - .. 5,000
Newbury, Lake Bunapee..... . . ] . 18,000 Sherman Brook........ eeveanene 3,000
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Carter, Bear Pond.....cccceeneneeeoe 4,000 | North Ilion, Bteele Croek............ 7,000
Lako Kora...... . 5000 | North Lansing, Glenn 8mith Croek. . 3,000
Sagamore Lake.... 5,000 GulfCreek - ....ccoevnnieonnnnnn. 3,

Catskill, Black Brook. . 1,760 Teeter Croek.......... 13,000

" Haines Brook..... 1,750 Northville, Buckhorn Pond. 17,500
Kirkstown Creok.. 1,750 Oneida, Oncida Creek. .. 8,000
Saxes Brook...... 1,750 Sconodoa Creck... .. 7,000
Shingleki:l Creack. . . 13,500 Oneontas, Charlotte River. $12, 500
Sicoly Brook.... . 1,760 Oswego, Carpenter Creek 14,000
Voss Kil1 Creek..... . 1 1,750 Pawling, Swam? River.. 6,400
‘Whippoorwill Brook.. . 1,750 Plttsford, Lily Pond...... 12,000
‘Whitcomb Brook....... 11,750 Port Henry, Checnoy Pond 3,000

Cattaraugus, Finch Brook . 2,000 8and Pond...........-. 2,500
‘Wallace Brook P 2, 000 Trout Pond............ 2,600

Olayton, Frontenac Crystal Springs Port Jervis, Bushkill Brook. . 2,500

Pond....coiceciriiennsinnanaaan 1,000 Mongaup Rjver........ 7,500

Cobleskill, Charlotteville Croek..... 5,000 Shinglekill Brook 2,500
CobleskillCreek. . ........... 7,500 ||. Steinkill Creek..... 2,500
Cole Hollow Brook.... 5,000 Potsdam, Clear Pond. ... 5,000
Dibble Hollow Brook... 15,000 P’reble, Tioughnioga River. 5,000
East Worcester Creek..... 17, 500 Quaker Bridge, Crecks Run.. 3,000
WestCreok............... 5,000 Hotchkiss Run......... 4,000
West ¥ulton Creek.......... 15,000 Pierco Run..... . 3,000
West Middleburg Creek..... 2, 500 Quaker Rupn.....oocevue- evesans 5,000

Cranberry, Cranberry Croek..... - 7,500 Richland, Sslmon River, North

mll;unr?l' ldu(l)dmll(] Creekeeecveeennnnn. 2,000 Branch.....ceceeeeeeen veereesennn 16, 000

anfle] reek........ .- 000 . 12, 000
Beaver Drook. .. 20000 Romo, Fish Creck, East Branch..... { ¥ 20000
Catherine CreeK:..oveceeennn. . 1 5,000 Balamanca, Morton Pond........... 1,000
Cornish CrooK..ccooeeeenuiennnns 4,000 Prosser Pond........... - 3,000
Cranborry CreeK.......coeeuennn.. 13,000 Santa Clara, Deop Pond.. 3,000
Goldsmith Creek.:............on 13,000 Deer Pond............ 2,000
Horsehead Canal.................. +2, 000 Dimmick Brook.... 3,000
Jackson CreeK......oooveereenenn et 4,000 Goose Pond Brook... 3,000
Millor Brook... ....covvvvnovnnaan. 12,000 Guide Board Brook-. 2,000
NewtownCreeK.....ooevvvnnnnnns 7,000 Spring Pond........... 1,000
Seoley CreeK..coveiienninnnnannns 8,000 8augerties, Plattekill Crock 5,000
Sinf: ingCreeK..oveeeeeeneeenaes 16,000 Reservoir Croek............ 5,000
SmithCreek...veeeuvniiannnaneent 13,000 Schenectady, Poentie Kill Creok . {5,000
Tex83Crook....ocovvnvenninnaanans 1 3,000 Schenevus, Bl CrocK....e.oves.n... $12,500
Wynkoop CreokK....ceeeceeeseaannns 4,000 South Lansing, Erncst Tecter Creck. 2, 000

Torestport, Little Woodhull Croek . . 13,000 8teinburg Creek.......coooveenees 3,000

Gabriels, Buck Pond...v..veesnnens 4,000 8tatoline, Indian Brook.. . 6,000
Clear Pond. . ceeenoeennerinnnnnnns 5,000 Syracuse, Bear Creek..... 4,000
RicoBrook....ceeoeveiiieniinannas 3,000 Bear Trap Brook..... 13,000
8t. Rogis Rivor. . ..............oe 7,000 Bishop Brook...... 2,000

Genos, ¥red Green Creok. .......... 2,000 Butternut Creok....... 4,000
GamolCroek ..ol 3,000 Carpenter Pond Brook. .. 3,000
P’ino Hollow Crock...... 13,000 Chittenango Creck. ...... 15,000

Groton, Owasco Creck ) 15,000 Fabius Brook............ 4,000

Hopowell Junction, Wortlekill Creck 2,400 Feollows Brook........... 2,000

Hoosac I°alls, Shingle Hollow Creok. 3,000 Geddes Brook............ 16, 000
WhitoCreoK.ceoeneeeaeiranannnnn 2,000 LaFayette Creek......... 6,000

Hunters, Batavia KillCreek........ 7,500 Manlius Brook........... 1 2’ 000

Ithaca, Nowfiold Creok.....c........ 4,000 Molvins Pond..o...eeene... +500
South Danby Creok............... 16,000 Onondaga Creek, West Branc, 2,000
StrattonCreeK....cooovveieennnn.. H 16,000 Peck BIoOK .ccvevvveeananan. .. 12,000

Lacona, Deer Creck. ......coenneee. ' 5,000 P0ools BrooK...ceveneennnnnnn.i... 8,000

La Fargeville, Cold Creek........... 2,000 Redhead Brook................ . 2,000

Lake Clear, Chub River.... .. .00 4,000 South Hollow Broo FETT 6,000

Lake Plains, AuSable River......... +10, 000 Spofford Brook............... ... 8,000

Liberty, Noversink River........... 12,600 Stony BrooK......eeeeeeniiiil... 7,000
Noversink River, East Branch.... 2,500 Swamp Brook................ ..., 4,000
‘White Sulphur Creek. ..oocvenne.. 12,500 Van Bergen Brook........... . . 2,000

Long Lake West, Boar Pond........ 4,000 Tappan, PalisadesCreek........ . . 1,600
Charley Pond. ... SO 2000 | Utica, Homer City Brook .77 7" 3,000
Loon Pond.......c.eoiiiiiiii.l. 8,000 Voorheesville, Cold S]x()rlngs Croek... ¥6, 000

4,000 New Scotland Creek............... 110,000
4,000 ‘Walton, Beers Brook................ , 500
15,000 Bramloy Brook............... ..., , 500
5,000 Chase Brook...........o.......... , 500
16,000 Dryden Brook.............. . ... 2,500

Millbrook, Bubbs Hollow Run...... 2,400 East Brook...................... , 500
Howards Pond 1,600 Ilinman Hollow Brook............ , 500

Montour Falls, Glen Creek 2,000 KerrsCreck......... ceererecsanas , 600
8pring Broo) 3,000 Mallory Brook...........oooou..... , 500
Sullivan Glen Brook.............. 1,000 Marvin Hollow Brook............. , 500

New York, Aquarium,......... N 5,000 Oxbow Hollow Brook............. 2,500
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‘Walton, Pines Brook................ 3 Coudersport, Baker Creek........... 800
Third Brook....cceeeieenniia. ... 2,600 Clark Creek. . ................. . 400
Trout Brook....... 112, 500 Dingman Run and branches. . 1,600
Wakeman Brook $2, 500 DryRun..........cocoiiiiennnnn. 800

‘Whitchall, Castle Croek............. 2,000 Dwight Creok....ccevnivnnaanaa... 400
Cold Brook.........ceeeevennnin, 2,000 Earl Run......cooooieiiiianne. 400
Pike Brook........coocceeeeennnn. 2,5 Elllson Run........oooooiieieae., 400

Woods, Cranberry Pond............ 3,000 EmRun.........coociviiiinaan. 800
Razor Back Pond................. 4,000 FeeRun.......cooovmniiiiiiannan, 400
Woods Lake....oooeneeenannaanen. 3,000 Gordon Run.............ooeeeeen 400

North Carolina: 4 GravesRun...............oiil. 400

Asheville, Mineral Creek............ 10, 500 Howland Run..........o..ooeueen 400

Canton, Crawford Creek . 8,000 Kent Run......... F . 400
Daniels Creek. . 6,000 KlinoRun......oocovniviieeianan, 400

Dillard Biﬁ Creck 5,400 Knowlton Run................... 400
Mill Creek. - 3,600 Lehman Run......oooooeoieiiiinl 400
Satulah Crec 3,600 Loet RUN....ooviemnnninnnicnnnnn. 400
8hoal Creek...... 3,600 Lent Run......... 400
8lab Camp Branc. 3,600 LewisRun............. 400
Wildeat Lake.... 3,600 Mill Creok and branches. 2,000

Ela, Cooper Creo . 3,000 Mitchell Creok.......... 400
Little Creok. . ... 3,000 Mosier Run. 400

Etowah, Willow Creok, South Prong 4,500 Nelson Run 800

Foscoe, Dixon Creek.......... R 6,000 Niles Run. 400

Horsoahoe, North Mills River and Potter Run 400
branches. ........c.ccceceieconanans 17,500 Prosser Run 400

Lake Toxaway, Bear Wallow Creek.. 11,400 Reod Run. 800
French Br River, East Fork... 7,200 Reese Run 400
Indian Creck... 4,500 Rock Run (A 400
8hoal Creok........ 4,500 Rock Run (B 400

Lenoir, Anthony Creek............. 10, 500 Sherwood Run.. 400
Lost Cove Creek.................. 3,000 Steer Run............ 400

Linville, Big Grassy Creck.......... 6,000 Thompsonr Run................... 400
Girandmother Creok. .............. 6,000 Trout Run.....cceevviiiieneann... 800
Kawana Lako.................... 3,000 Veley Run.......ccoevciviinnna.. 800
Linville River........ccoveuen.... 10,000 Wadsworth Run.................. 400
Linville River, West Fork..... vee 5,000 White Run.............coooail. 400
Little Grassy Croek........ 5,000 Curry, Three 8pring Run... P 8,000

Micaville, Bouth Toe Rivor. 8,000 Downingtown, Broad Run.......... 3,000

Newland, Squirre] Creok. ........... 6,000 Easton, Browns Creck...... cee- 500

Pisgah Forest, Davidson River and Dushkill Creek._.................. 1,500

branches........... ceereeeene vee 20,000 Durham Creek.....coovviiennn... 500
South Mills River.............. 26,500 East Petersturg, Erbs Run......... 1,000

Poplar, Pigoon Roost Creok......... 7,500 Grosh RUn...coivvnieiinnnnnnnns 3,000

SBamarcand, Drowning Crenk, Middle Hostetter Run.............oooo... 3,000
Branch................... ... 5,400 Boipe Creek.....oo.eeeceeeennnann. 8,000

Tuxedo, Grassy Crock 5,400 Ebonsburg, Barker Run............ 2,000
Grassy Creok, Briar Fork...... 5,400 Blacklick Run. ... ..o, 3,000
JimsCreek............cceeeeinanes 5,400 Little Conemaugh Creok.......... 3,000
Rock Creek...... . 5,400 Rourlngrnun 5,000

Ohlo: Shady Creek 2,000

Canton, Nimisillen Creck........... 2,500 Stewart Run 2,000

Mansfleld, Coles Brook.............. 2,000 Tudor RUD..eevurernernnannnannns 2,000

Urbana, Codar CrecK. ........eermars 3,000 || Emporium, Big Run 400

Orogon: Clackamas, Clackamas River. 50, 400 obby RUN... .. ceviieenmenenns 400
Pennsylvania: Canoe Run...coo.vniciiiiiennnnns 400
Ausiin, Big Moores Run............ 1,000 Chop Run... 400
eoman Run............c.uenee 1,000 Clear Creok. . 800
Little Moores Run................ 1,000 00K RUD. . ccvvnvininnnnnnsaenen, 800
Nolson Run....oeeivneeeiaaannn... 1,000 Driftwood Run............ O 1,600
Prouty Run............cocooe.en 1,000 East Cowloy CreeK................ 400
South Fork Run.................. 1,000 Finley Run...... P 800

Blairs Mills, ITorse Valley Run...... 5,000 FiveMlleRun...........o.ceaee. 400

Boﬂlnﬁ‘Spr{nﬁs, Broad Run........ 6,000 Four Mile Run............ reeeean 400
OldTown Run.........ccceoe.... 6,000 Half MiloRun............. receean 800

Burrows, Pine Creek, West Branch. . 1,500 JMunts Run........cceeeeeniennanns 800

Calrnbrook, Beaver Run..... PO 5,000 Hunts Run, MocKennon Branch... 400

Carbondale, Lyon Creok. . . 1,800 TewisRUD.....cvvuverinennnnnnn. 800

Coburn, Fishing Creek.............. 3,000 Littlo 1unts Run.......... eaeas 800
Horner House Run............... 2,000 Nickays Run.............. PN 400
PhillipaCreek.................... 3,000 NorthCroek............... veeeene 800
PlpeCreek....... ....coo.o....... 2,000 Parker Run........c..cooivnnnn.n 800
PooCreek............o....olllL 2,000 Portago Creck.............. veeee- 800
Sinking Creok.. .. 2,000 Robingon ROD.eeeereeeiannnnnnnnn 400
Spring Bank Run, 2,000 ROCK RUN .« eenemevnneninninnnnens 800
3{3080 e Croek. . . 2,000 Storing RUD...ooveeeeveeeaneeennn 800

mn ine Run 2,000 Waldy RUD. .covneennannnnnn 800
Winklebleak Run.............. .. 2,000 @9t CreeK..cooovueruianianinanes 1,200
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Emporium, West Cowley Creek..... 800 Philipsburg, Little Beaver Run.... 1,000
Farrandsville, Lick Run......... . 3,000 Moravian Run.............. . 2,000
Garret, Brush Creek......... 8,000 8hields Run..... 1,000
Wares Run................o..... 2,000 8ix Mile Run. 2,000
Glen Mawr, Kettle Creek........... 2,000 Smays Run... 2,000
Ogdonia Ereek-..... SR 2,000 Stanton Run.. 1,000
Rock Run............oeeeevnn.... 1,500 Star Rup....... 2,000
Glen Union, Baker Run............ 3,000 Tomahawk Run.. 3,000
RUD . - e eeeieeeeseeaaraaaanns 3,000 Tom Tit Run..... 1,000
Bcootace Creek, North Fork........ 3,000 Trout Run (A).. 1,000
Scootac Creek, South Fork........ 3,000 Trout Run (B).......cco..... 1,000
Glynden, Britton Run.............. 800 Phoenixville, Mashalmac Creok. 1,000
Green Joint, Trout Run, Northwest Reading, Willow Creok........ 3,000
ranch........cooiiioiiiieiiia, 3,000 Ronovo, Halls Run... 1,600
Indiana, Ray Run 5,000 Two Mile Run...... 1,600
oRun........... 4,000 Young Womans Creol 1,600
Lemont, Branch Creek. 3,000 Rockport, Indian Run........ 2,000
Center Furnace Branc] 2,000 Scranton, Lake Sheridan Cree 600
Collier Run. 2,000 (|- Somerfield, Beaver Creok. 4,000
Fair Run......... 2,000 D RUD..eerannececnnnen 1,600
Rock Spring Creek. 5,000 Sonestown, cgagles Mere Creek 1,000
- Shingletown Creek 2,000 Trout Run, Dougherty Run R 1,000
Sinking Creek.... 4,000 Wol . 1,000
Blab Cabin Cree) 3,000 Troy, Bullard Creek. . 500
Sg;'ing Creek. 3,000 Bullard Creek, North Branch. . ... 500
Stone Creek 4,000 Covert RUD...uievenennnennannn... 500
Lewistown, Kne, un 3,000 . 500
Mountain Spring Run.. 1,000 500
Listonburg, Whites Creck. . 2,800 50D
Manns Choice, Breastwork 5,000 500
5,000 500
5,000 500
4,000 500
4,000 500
. 4,000 500
QGladfelter Run. . 2,000 500
Miflin, Solouff Run . 2,000 Sugar Creek, North Branch 500
Mill Hall, Cedar Run. . 6,000 Tioga River............... 1,500
erry Run....... . 3,000 Unlontown, Chaney Run 800
Fishing Creek. . . B 15,000 Laurel Run.. 800
Fox Hollow Run.. . 2,000 Mill Run.. 1,200
Plum Run........ . 4,000 Rock Run............ ceee 800
Little Bear Creek........ 1,500 Walnutport, Wild Creek.... ........ 5,000
Montoursville, Ocdonico Run. . 2,000 Waterville, Canoe Bottom Run..... 1,200
Wallis Run...... aecmecesan e 2,500 Pino Bottom...................... 1,800
Mount Union, Long Hollow Run. .. 5,000 Waynesboro, Cress Creek.. 2,000
Muncie, Turkey Run - 1,000 ‘Whiteland, Lionvilla Run. 3,000
0Oil City, Norway Run.. 1,000 Whiteland Run............ccoenee. 7,000
Orviston, Big Run.... 2,000 Williamsport, Big Bear Creek. ...... 1,500
Eddy Lick Run. .. 2,000 DIy RUnees.reoneeonnnnnnn 1,000
HaysRun................ 2,000 Hoagland Run.............. - 1,500
Paddy Mountain, Penns Creek. . 4,000 Hoagland Run, Sandy Branch.... 1,500
Pen Argyl, Bushkiil Creok. ... . 500 Learys Creek, S8pooners Branch. . . 1,000
Cherry Valloy Creok..... X 500 Of RUD. .. .sienacnennnns - 1,500
Grecn Walk Creek .. 500 Windber, Berkebyle Run.. . 3,000
Reynolds Creek....... 500 Biscuit Spring Run.... 2, 000
Ross Common Creok 500 Clear S8hade Creek.. 7,000
Ross Valley Creek..... 500 Cub Run......... 1,000
Spruce Run................ PO 500 Mauger Run. 2,000
Penn Haven Junction, Drakes Creek 3,000 Mickel Run.. 3,000
Philipsburg, Alder Run 2,000 Mill Creek... 1,000
Ardel Run................ 1,000 Miller Run... 3,000
Barker Run................. 1,000 Muncie Creek 1,000
Bark 8hed Run............. 1,000 Ober Run...... 3,000
Beaver Meadow Run.......... . 1,000 One Mile Run. 1,000
Bemer Run....................... 1,000 Piney Run......... 6,000
Bonners Run. 2,000 Roaring Fork Run... 6,000
Bigelow Run.. 1,000 Seese Run............ 8,000
Bilger Run....................... 1,000 Shingle Run......... 2,000
Black Bear Run 2,000 Tub Run............ 4,000
Black Moshanon Creek 3,000 Whitaker Run......... . . 2,000
ColdCreek.................... 2,000 York, Conewago Creek......... . 8,000
Dayton Run . 1,000 Youngdale, MCElhattan Run....... 1,500
ForgeRun........................ 3,000 || Rhode sland :
Four MileRunde................... 2,000 QGreene, Bear Brook................. 6,000
HuttonRun..........cooooann.... 1,000 Bullock Brook.................... 6,000
zzard Run.........cooooaaa.... 1,000 Cottrell Brook..................... 6,000
Little Barker Run................ 1,000 6,000
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Greene, Muddy Brook. ............. 6,000 Spearfish, Creamery Pond .......... 1,000
Providence, Cork Brook............. 4,800 Cregs Crook...oo........ . 2,000
RoATINE Brook. .o.ovenonnennnnons 6,000 Dedrock Spring Branch. 1,500
Bpruce BrookK....e..coezseeneaann. 4,800 Driskill Creek....... 2,000
omaquog Brook, East Branch. .. 8,600 Ernest Branch.. - 2,000
Tomaquog Brook, West Branch... 4,800 Farmer Jones Creok............... 2,400
8outh Carolina: Plci:ens, Surveyors| Higgins Gulch Croek.............. 6,000
Camp Creek....coooceevenee ceeeennas 7,200 Henwood Branch..... . 4,500
South Dakota: Lindley 8pring Branch.. 4,800
Custer, French Creck................ 8,000 MoGreager Creel 17,250
Deadwood, Trucanos Pond. . 1,500 McVeys Croek. 5,000
Elmore, Hanna Creek. ... . 3,000 Meadow Creek. 800
Spearfish Creek ... 6,009 Mill Creck...... 2,000
Englewood, California Gulch Croek. . 1,200 Mordau Croek.... 7,750
Little Spearfish Creek ... 8,000 Qak Spring Creok.. 750
Peak Creek..ooooocovronnn-n 10,000 Oak 8pring Pond. . 3,750
%)oarﬂsh Creok, South Branch.... 1,200 Owens Croek. .. 1,500
{ldcat Gulch Creek R . 3,000 2,000
Fairburn, French Creek. . 6,000 2,000
Qalena Creek........ . 4,000 18,000
Squaw Creek.... . 6,000 5,000
Hermosa, Iron Creok. . - 6,000 2,000
Hill City, Battle Creek... . 10, 000 20,000
Newtons Ifork Creek. . 8,000 3,000
Palmer Gulch Creck.. . 6,000 2,000
Patgerson Guich Creok.. . 5,000 1,000
8p X 20,000 6,000
Sunda . 5,000 4,000
Ice Box Canyon, 8 . 7,200 24,000
Keystone, Battle . 3,000 n Creek....... 4,000
. 16,000 Tilford, Morris Creek. 3,600
7,000 | Vetal, Cedar Creek. .. 5,000
30,000 Litfle White River........ 15,000
. 3,000 {| Tennessee: Elkmont, Jakes Creek. ... 6,750
1,000 || Utah:
. 13,500 Burrvillo, Small Creek. . 2,500
. 4,500 ¥ish Lake, Fish Lake.. . 18, 500
. 2, 500 ngson, Payson Creek. 2,600
Pringle, Beaver Creek... . 29, 000 P! Lake........ 2,500
Rapid City, Antlers Cree 1,000 Provo, Provo River 26, 800
Box Elder Creek...... 6,000 Richfleld, Fish Lake.. 13,600
Cedar Creok....... 600 || 8 rin{zvllie, Hobble Cre - 12,000
Cottonwood Creek 1,000 Thistle, Thistle Creek............... 2,000
Deor Creek. .......... . 3,000 {] Vermont:
Electric Light Pond - 2,000 Barre, Martin Brook................ FZ,OOO
Fairground Lake.. .. . 1,000 Berton, May Pond..... 3,000
Indian 8chool Lake. . 1,000 B on, Basin Broo 7,445
......... . 3,000 Bates Brook......... FO,ME
. 2,000 Battenkill River. 4,000
i,% Bickford Hollow 1 'g, :gg
L]
3,000 5,445
3,000 4,450
41,650 1,000
1,000 5,450
1,000 [ 5448
1,000 4,460
1,000 5,445
1,000 8,446
4,000 2,000
6,000 6,450
4,000 North Bennington Pond Brook... 3,000
6,000 Perry Thompson Brook........... 6,445
3,000 Rake Brench........ . 3,000
500 Rider Brook..... 7,450
1,000 Rockwood Brook 5,445
1,500 School Brook..... . 5,446
urdory P 4,000 %vtmtto% Brt)){ok ...... g,ﬁg
ond....... 19,000 Arm Brook.......coc.coeveinnnsn )
Spoarﬂanvmn Cook Croo 4,000 Wobb Brook.......oucueuavesnnnes 7,450
Bridal Veil Creek..... 8,000 [ Brattisboro, South Pond............ 1,000
Camp Three Branch. . 2000 Burlington, applicant............... *2,000
gmlgeg%crlécirook... 5,000 || Canaan, Averlll Brook.............. “,%J
City Oroekc. & o %0 Big Averlll Lako. .. ......ceeene- { 550
Coxes Lake. . ... 3,000 Black Brook.......cveuennrennans 6,000
Coxes Lake Creck . 4,000 COl10 BrOOK.eesvaneeanncesnncaannns 8,000
Crago Branch..... . ... 00000 1,500 East Brook..eeeeeeeieceaeacaanenn 9,600
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Canaan, Forost Brook............... m, (5)(03 M%rrisvllll&, Darling Brook . ........ gl%
3, reen River.......................

Forest Jake...ooocveieivnnanann.s 2 (2(3 ﬂahvh ?rool}c{.. : 1:500
, O azen Brook...................... 12, 000
LewisLake........o.....c....o... 200 MeNall Brook. . om0 4:000
Little Averill Brook ;g,:& IS’}(l)iwsh 1]%{001‘(\ ..................... 2, 000
. 3, Shippy Brook.............oueannn 1, 500
Little Averill Lake................ 200 Smith Brook. . ool 12:000
Morrill Brook..............oinaen IZ},{)’&(’; Tcrrelz I;{o())‘;.].‘, i (\) .......... 4,000
R . 9 Newpor e ook (A).......... t2. 000
Norton Lake...o.ooooioeennnnen 1,000 T S vt B 5000
Nulhegan River....... .. 110,000 Center Brook... 3, 000
Number 8ix Brook...... .. 8,000 Day Brook..... 2,000
Roaring Brook................ - 6,500 Holton Brook..........ooeevinnn. 2,000
Second Black Brook .. 5,000 JUA BrooK..oe.viveeieennenaenn... 2,000
Swanson Brook............... . 9, Kidder Brook. . .....ccoeevrnnnnnnn 2’ 000
Yellow BrookK.....ceoevieeeninnans 7,000 Lang BrooK..........ooeeeiinn. 4’0(»
Danviile, Joes Brook................ 5,000 Larabeo Brook. . .....oocoeevennnn. 2’ 000
Edgewater, Niggorhead Ledge Brook| 12,000 Orettt Brook . - eeeeveveecvennan... 2’ 000
Ely, Bannock Brook................ +50 g(o)g Papenaw Brook...-..c.......o.... »2:000
.......... Yn? Tice BrooK.e.eee oo ieevenaaenann., 2’ 000
Groton, Darling Pond............. { 17,426 Tole bond '2;000
Hardwick, Abutment Brook........ 1,000 TVAre BrooK..eeeseevecaarcueannn. 2 000
Bailey Brook...................... 12, 000 TWatson BrooK .. ... ceceeeeenna... 2, 000
Bell Brook............ 1,000 | Norwich, Lake Mitchell.........___. 180’ 000
Bunker Brook 2,000 Orleans, Donaldson Brook........ ’ 000
Collier Brook.......ooovinoinn ot 1,000 Dunham Brook.-.................. ’ 000
Cold Spring Brook................ 1, 000 Dutton BrooK..e.-eeveeuaeo oo .. .. :000
Cooper Brook................. ... 12,000 Gallup Brook................. ... 3,000
Currjer Brook..................... 1,000 Hannat BrooK - eoveeeeeeennnn. ... ! 000
Foss BrooK......cocoeveneiannnia.. 3,000 Hog Trough Brook............ ... ;000
High Trestle Brook............... 2,000 Trashurg Brook.................... 2,000
Keelor Brook...................... 2, 000 Joslvn Brook........ IR ? 000
Lako Wapanacki.............. ... 11,000 LongPond..ooeveeienainieninnnnn. 6,000
Lake Wapanacki Brook........... 1,000 Matthews Brook.................. 2,000
Laundg Brook................... 1,000 Nigger Pond........ SRR 3,000
Norris Brook 1,000 Parlin Brook........ R, ” 000
Paine Brook .. 2,000 Wigging BrooK. . ..oceeeeensonnn.. ! 000
Pjerce Brook 1,000 Willoughby River................. 6, 000
Porter Brook.. 43,000 Wyman Brook.................... 12,000
Tucker Brook. 2,000 Tittsford, Johnsons Pond........... 500
‘Warren Brool t1, 000 P’lainfleld, Carr Brook............... 1,000
Holden, Bassett Brook 2,000 Kingshury Brook................. , 000
Beaver Brook 1,000 | Peacham Pond.................... 5,000
Billings BrooK. ...c.oeeveeennnaen 1,000 ' Randolph, Adams Brook............ , 000

g‘l)m;cé i\l’;lg BI‘?Ok D R ELETEE R Tg,g&g ANDIS BLOOK e veevenaeeneeannnnn. 1.5

Iy rook . . 0 3
Coburn Brook. .. . 2,500 Ayers Brook....o.o.oieeil ,g%
Fitzgerald Brook........ 700 | Tass Brook. ... 1,000
}\xrnaccnﬂrolczk and braieh 122,000 |: Bear ITil] Brook................o.0 iz 000
Horton Brook........... 1,000 {! , N

Lefferts Pond .. 1,500 Beedles Pond.....oovonnnennnnnoee { ’283
Ore Bed Brook $2,000 Blanchard Brook.................. 1,000

Osgood Brook.. 1,000 RBowman Brook. .............. ... 1.5
Randal] Brook. 12,500 Chandler Brook................... 000
Ripley Brook.... 1,000 Clough Brook................ ... 2 000
8and Spring Brook 13,000 Tishers Brook..................l0 1500
8chool House Brook. 1,000 Guild Brook .. . 1’ 500
8pring Lake....... 526 Gulf Brook.... . *500
Sugar Hollow Brook. 3,000 Holman Brook... 1,500
Valley View Brook... 12,000 Howard Hill Brook . 2’ 000
‘Wardwell Brook... 1,000 Mann Brook..... 1 000
Willow Brook.................c.... , 000 Meadow Brook.. 2’ 500
Hydo Park, Hyde Pond............. 1,000 Morse Brook. . 17000
Lunenburg, Baker Brook........... 1,000 Mud Pond.. 3’000
Mallot Brook........ 1,000 Peth Brook....... 2’ 000
Mink Brook......... 4,000 Poverty 1.ano Brook 2’ 000
Lyndonville, Pond Brook. 5,000 Riford Brook...... 3’000
Manchester, Battenkill River, West Toaring Brook.. 1’600
Branch..c......c.ceeu.... 5,000 Roods Brook.... 1,000
Manchester Depot, Battenkill River. 8,000 # Roxbury Brook. 2’ 000
Boom Yond 5,000 Soper Brook ... 1’ 500
Marshfield, Beaver Pond. 2,000 8pears Brook. 3’ 000
Middlesex, Groat Brook.. 3,000 Taber BrookK.....ceeee... I,’OOO
Panhandle Brook. ..... 2,000 Roxbury, East Warren Bro 1,500
Morrisville, Billings Brook. 5,000 Mad River....-... 21500
Bughee Brook.......... . 2,000 [, Stetson DBrook. 1,000
Copper Brook...eeeeeeceeeenn..... 2, 000 Rutland, Phalen Br 12,000
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lh\x&lz}\ﬁld, W[]})oelir Brovk............ g,g?g | Sl.i)kmlvilll{;, Briery Branch.......... 3,()00
illams Brook................... s Lt 0 SRR ",
St. Jlohn;nburv, Bacon Brook. . 4,000 l N](::tl?l Ri‘v%ll". :2,8)?(5,
Carpenter [Sast Brook... . 2,000 | Sugar Grove, Panther Cr. 3,000
Carpenter West Brook. . 2,000 | Vienna, Little Difficult-Run. ... .. G, 000
Cold Brook.......... 4,000 Troutdale, Big I'ox Croek........... 3,000
Gago Brook. 6,000 Little Laurel Creok................ 2,000
1Tasting Brook - 15,000 MIHCroek. .ooereeieiienienenn 5,000
Hawkins Brook. . 7,000 Ripshine Creok. . ....c...o.ola... 1,000
Joes Brook..... 115,000 Woodstock, Little Stony Creck...... 2,000
Meadow DBrook 1,000 || Washington:
Mooso River. .. 118,000 Boyds, Sherwood Creek 350
Parkor Pond. 13,000 Evoerott, Martha lake.. 7,000
Piorco Brook.. . 3,000 Oakville, Cedar Creok.. 7,000
Roberts Brook. 3,000 Stevonson, applicant................ *50, 000
Slcepers River. .. 3,000 || Wost Virginia: .
ig‘x,m]uldixggrookkﬁ. s ' :, % Alnxn‘r(n cr, Buchanon River, Left ;
alter Andrick Brook. . L¢3 SR, 15,000
Wright Brook...... enres . 13,000 Boverly, FileSCreok. - -oevueeeennn.. " 400
St, Jolmsbury Center, Richards Davis, Blackwater Cree 11,000
BrooK.....coevveenanoos cees . 14,000 Elkins, Cross Run......... 300
z{hing Brggk.a.‘. e 15,%)8 a Isjptcr R\‘{zn ]I"nuso] I(ljmnnh. 4
Sharon, anding Pond...... E irafion olls’s Yond. . ... 800
Shck{\on nux]xgtji;m, Qdums Pond.. é,on(og ll%xable’%‘on,flk Lick Creek . 3,000
Bakersflel TOOK............ or Creek.......... 4,000
Cold Hollow Brook 2:000 Roaring Run...... .. 2,000
County Brook...... 1,000 IIendricks, Otter Crock. . 600
Ladd Trout Brook ... 1,000 1lolcomb, Holcomb Run. . 4,000
Mineral Spring Brook. ... 17000 || 1lortor, Gandy Creek... : 8,000
Pat Brady Bro}({)k .......... %,&03 Llwltﬁ:%Spruco Run. . 200
St. Johns Brook............ olf Run........... . 200
Stonoville Brook........... 1,000 Marlington, Elk River 12,000
South Royalton, Alco Pond.. +3, 000 Midvale, ’I‘yansRiver Middle Fork 126, 000
South Ryegaie, Baleys Pond 500 || Mill Croék, Tygarts Valiey Rtiver... . 55,400
LongPond.....ccaceen--. 1,000 Moorofield, Turn Mill Run. ... 4,000
Muddy Pond........ 2,500 Morgantown, Quarry Run.......... 9,000
W&ﬁm rol;-‘c)lo‘%ih Ry ik ;,&(g N%w on, Buchanon River, tributary 15 000
Bl X1 b} ) F O 70 L L | T o
Roaring Brook. ............ 3,000 Parsons, Miil Run. .. . ’300
Wolls River, Wells River. ... 110,000 Recdsvﬁ]o, Fields Creek. .. . 2,000
Wﬁst {{I]art&olrld, h{(ondow Brook . 12,&)00” Ri(glhwoodﬁ ‘Big I}\gcklyl' I;iv?{r. . 1318&9
ockland Brook................... 2 “herry River, North Fork.. 5
Williamstown, Whito River, branch ’000 ghlﬁ(i'l‘ Rll;'s}{: S;(Ol(l‘th %{"ork . 1;4000
] RN 2 20 ob ¥Fork Creek.. 000
Woodstock, Beaver Mcadow Brook .. 2: 000 Tlunters Run. ...... 7: 000
Gallup Brook . 2,000 Improvement Run 5,000
Kedron Brook........... 3,000 I;lttle Laurel Cree 10, 000
North Bridgowater Brook.. 1,000 Panther Creek.......... 15,000
Ottauguecheo River. ...... 6, 000 Sitlington, Sltluu;ton Creck. 8,000
8South Barnard 3rook.. . 3, 000 Stony Bottom, Woods Run. 300
g?oilth Pomfret Brook............. 3, 000 ’E:lrm Alta, lEl:cystRu_:l{ iva 4,0(£
rginia; Thomas ackwater River. .. (¢
Barbours Creak, Barhours Creek. ... 1,500 Blackwator River, North For. 3,000
Buena Vista,Chalk Mine Run....... 2,000 Laurcl Run................. 1,000
Indian Gap Run 1,000 North Branch........... 600
3,000 Wildell, Greenbrier River..... 7,800
2,000 Winterburn, Greconbrier Rivor 5,000
2,000 LittloRlver.....oooooiieviianaa. 5,000
3,000 || Wisconsin;
A(}anll(s, Dl(mk (Ii(mok ................. 1,000
.............................. 6,300 ackson CreoK.....covvennnianin.n. 2, (000
East Falls Church, Four Milo Run. . "150 Schoonover Creek. ...t 1,000
Holmes Run.......oooovievnnenn.. 150 Algoma, Black Ash Creek. . 2, (0
Elkton, Green Meadow Pond. . .. ... 1,000 Alma, Beof V alley Creek. . . 2,000
TFairwood, Wilson Creek.. .......... 4,000 Cream Creek. .. ....... . 2,000
G:;lux, Goodson Croek.......c....... 3,000 EagloCreek. oooeeennenn. .. 2,000
nuﬁllxsl&l] l}hmmh .................... 2,000 Johns C7mok .............. 2,000
urg, Dli¥ Rivor............ 3,000 Johns Valloy Creck.......... 2,000
TMunters, Rocky Run. ... ... ... ... 200 Littlo Waumandeo Creek . 2,000
homm, “harles Run.,......... ... 400 Norwegian Valley Creck..... . 1,000
Notmt l]iolonf Briery Branch... ... 625 Waumandeo Creok........ovenens. 1,000
'}I“lflﬂcﬁrk ge, Elk Creok....... .. 6,000 WOl CIeOKee . e\ oveneeeeineaannnns 1,000
em?lsb ut:to é,reok ................... 3,000 Antigo, Kennedy Creek......... . 1,000
P i ﬁ: u%ur Run.............. 1,000 Schmitz Creok 1,000
R‘llmsl?fo §?gn )r(e:ok ................ 6,000 Arcadia, American Valley Croek. ... 1,000
Snowdon, Cash y (l';;ck 2,000 Bulls Valley Creek.......covennet 1,000
Staunton, Ra 18w Croek. ..., ..... 2,000 Eagle Valley Crook...covecveennss 1,000
, Ramseys Run...... ... .. 7,000 Eaglo Valloy Creck, North Branch. 1,000
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Arcadia, EnglishCreek.............. 1,000 Cumberland, Sand Creek.........-.. 13,000
Gilmore Valley Creek 1,000 Dodgeville ﬁrewery Branch. . 800
Haines Creek......... 1,000 Conley £ LT S - 800
North Creek.. . 3,000 odge Branch. . 1,800
Riley Creek.......... 1,000 Edmunds Branch, . 1,800
Robn Valley Creek.. . 2,000 Jones Branch, .. . 800
Spring Creok......... 1,000 Meudt Creek,..... 1,600
g&r{ng Valley Creck.... 1,000 8mith Bros. Branch 2,400

oruas Valiey Creek 1,000 Trehorville Branch.. 3,200
Travis Valley Creek...... 1,000 Yeagers Creek......... 800
Trout Creek.............. 1,000 Donaldson, Bpring Creek. . 2, 500
Wichen Valley Creek....... 1,000 Tamarac Creek........ 3,000

Augusta, Bear Grass Creek... 580 Eau € lalre, Bessio Crook. - 290
Beef Rlver and branches. .. 2,900 Clara Creek......... 290
BridgeCreek......ccoeveceinennn.. 580 Grace Creek. 580
Browns Creek ..................... 280 8and Creek.. 290
Coon Gut CreeK........ccoeennnnn. 200 Shady Creek.. &80
Hathaway Creek.................. 290 Willow Creek. .. . 290
HayCreek...._................... 200 dmund Furnace Hollow Creek. . .. 1,600
Band CreeK............ooueeunnnnns 290 Rralley Creek...e..- 2,400
Whippoorwill Creek............... 290 Lleva. dams Creek. . 1,000

Barneveld, Jones Creek............. 2,400 Anderson Creek. .... 1,000
Smith BIanch...........o.o.oeeons 2,400 Bemet Valley Creek. 2,000
Trout CreeK....o.coevicernninnnnns 3,200 B1§ 1 1) 2,000
Walnut IIollow Creck............. 4,000 Bollinger Creek. 1,000

Black River Falls, DouglasCreek. . . 1,000 Crystal Creek.......:. . 1,000

oenyonCreek............oeevnn-.. 1,000 Hawldnson Valiey Croek .. 1, 000
PerryCreek......coocveivenennannnn 2,000 Haze Valley Creek...... 1,000

0BFNE CTO0K .o veeaeeeanannnan 2,000 Hoven Creek...... 1,000
BandCreek......c.oooveinneann.. 2,000 Lindsay Creek ... 1,000
BlosserCreek..........cooovueunnnn. 1,000 Rossman Creek... 2,000
BrnowCreek......oooociiieeiaeaa. 1,000 Tollefson Creek...... . 1,000
Bquaw Creek......oooveiiiiiinnnn. 1,000 Trout Creek.....cco.enuue.-n . . 1,000
'l‘ownCreek ....................... ) 1,000 Elk Mound, Beaver Dam Creek..... 200
TroutCreeK.........ocooevuenennn. 1,000 Fond du Lac, Dotyville Creek 32,000

Blair, Lake Coulee Creek.....o...... 2,000 Edon CreeK....ccaeeeeu..s 2,000
Petorson Creek. ................. = 1,000 Gans Crek.......... 2000
Trump CouleeCreek..c..ccavenn.. 2,000 Hinn Creek....ceneu--.. 1,000

Bloomer, Duncan Creek............. 290 Hobbs Creek............. 1,000
Hay Ci 290 \dulveg Creek....ccouunn.. 2,000
Ml 290 Te0K . uneranens 1,000
Band C 290 _Btroup Creek 1,000
Stevens Creek 290 Fountain City, Bohris Valley Creek 1,000
Trout Creek, North Fork.......... 580 Eagel Valley Creek...c.o.ioeunen . 1,000

Blue Mounds, Aust{n Creek. ... .. 200 Froid Valley Creek. . 1,000
Camp Creek...cccoceereenanannnnnn 800 Hubor Creek............ 1,000
QArfoot CreeK . oovueececeeananacna- 800 ers Valley Croek..... 1,000
‘Walnut Hollow Creo.{ ............. 800 ner Valley Creek.... 1,000

Boscobel, Coon Branch............. 1,600 Gmnd Marsh, White Creek.. 3,000

andon, Rock River, tributary of.. 2,000 Grand RnFlds, Dralnage Creo 3, 000
Bruce, Alder CreeK.....c.ccovecunnen 1,160 FiveMileCroek......- 2,000

Brule, Little Brule River........... 3,000 Harvey Creek....... 2, 000

Cashton, BeronsCreek.............. 1,000 n Creek...... 1,000
Bohemian Creek......c.o.ovcuenee. 1,000 Seven Mile Creek 2, 000
Brush Creek.......ccveceaaeenna.. 1,000 ring Branch.. 2,000
Cannon Valley Creek.............. 1,000 wo Mile Cregk 2, 000
(‘oles Valley Creek........ Ceeennes 1,000 Wakoley Croek... ... 2,000

GRS L7 1,00 Hatfleld, Visnow Creek . 2, 000
Hgfls Valley CreeK......covceeen.. 1,000 Hawkins, Manuing Cree 870
Hay Hollow Creek. .....ccco.e... 1,000 Sikinner Creek, North ¥o 870
Helser CreeK.esececcesecnnseannnns 1,000 Bidnner Creek, Bouth Fork 870
TIouSer CroBk v..ooeeveuenecnnnns 1,000 | Hayward, Mincola Creek 14,500
gomkbpm;ﬁ Creek.o.coeeonen.. - i’mo H%elgt;rét,oéﬂtty Creek R 500

ans CreeK....coceeunen 000 OC L 000 -
Mashah Creat ... kol ’oco |  Hilisboro, Billings Creek. . 1,000
Morrlson Creek ___________ 1,000 Hormnwile McNutt Creak 1,000
Olum Valley Creek................ 1,000 Mill Pond............. 2,000
PRulSN CréeK..o.eeeueeereeaennns 1,500 Nordman Creek. 1,000
Pleasant Valley Creek............. 1,000 | Independence, Borst Creck 2,000
Russell Valley Croek.............. 1,000 Bruce Creek......... 1,000
Timber Valley Creek.............. 1,000 Bryn Creek. 1,000
Twenty Four Mile Creek..... . 1,000 Elk Creek. 2,000

Chip ews Falls Duncan Croek. . 870 Olson Creek 1,000

tCreek...ooocoeennnnes 870 Plumb Creek 1,000

Coudem Klng Creek 1,000 Moskos Creek........... 1,000
Poer Croek....... 1,000 Kilbourn, Qilmors Creek. . .... 2,000
W eirgor Creek. 2,000 La Crosse, Burns Valley Creek . 3,000
Win Creakeeeeeceaeasaceaennes 1,000 Mormon Coules Cregk. voveeeeocen. 136,470
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I.adysmith, Radger Creek........... 200 Menomonie, Torgerson Creek....... 1,000
Beaver Creek.......... . 200 Trout Creok............... . 1,000
Lone Pine Creek .. - 580 Valley View Creek. 1,000
Spring Creek .- 580 Vance Croek. .. ....coveicieecennne- 1,000

I.sona, iat River and tributaries. .. 3,900 Varney Creek.........ccoeeivennes 1,000

Mattoon, Wiese Creek . 38,000 Washburn Creek........ccovennnnn 1,000

Menomonie, Adams Creek . 1,000 Wattorson Creek.........coovennnn 1,000
Anderson Creek. .. . 1,000 Wilson Creek and tributaries...... 2,000
Annis Creek... . 1,000 WolfCreek..........ccoaveeunnnnnnn 1,000
Asylum Creek... . 1,000 Morrill, Averill Creek........cc..... 2,000
Big Beaver Creek . . 1,000 Barnos Creak.......cocievinenana, 2,000
Big Elk Creek..... . 1,000 Big Hay Meadow Creek. . 2,000
Big Meadow Creok . 1,000 DevilsCreok.......... e 2,000
Big Missouri Creek.. . 1,000 Trench Ridge Creek.........ovee-- 2,000
Big Otter Creek... . 1, 000 Johnson Croek ....ooocveeevecnnsns 2,000
Biss Creek. ... . 1,000 Little Hay Mcadow Creek........- 2,000
Blair Creek. . 1,000 Pat SmithCreek......c..oovuun-en 2,000
Bolin Creak........--- . 1,000 Pine River and tributaties. ....... 6,000

- 1,000 PrajrieCroek.........coocevvneeeee 2,000

Cady Creek.........-- . 1,000 Millston, Covey Creek.........ce-ee- 1,000
Campbell Creek. . 1,000 Glen Creek. . ....ocoveeennnenrannns 1,000
Clacks Creek.. . 1,000 JacObS CrecK. ...cveevennenrnanenss 1,000
Conners Creek. . 1,000 Lambert Creek......oueeeeeeenens- 1,000
Coon Creek...... - 1,000 LaPolnt Creek.....ccc.vveeenenes 1,000
Cranberry Creek. . - 1,000 kin Creek........ccooviiienenss 1,000
Crosby Creek.... . 1,000 MileCreek..............cooieennns 1,000
1,000 Pattorson CreeK.......ooeeneeenen 1,000

1,000 PigeonCreek................... .- 1,000

1,000 Pongratz Croek................ “ee 1,000

1,000 Pump HouseCreek............... 2,000

1,000 Robinson Creek......c..iveeeeeee- 2,000

1,000 Rocky Creek..........oooooeeunnn. 1,000

2,000 Second Creek. . 1,000

1,000 Stanton Creek..................... 1,000

2,000 WymanCreek.......c..coennunn.. 2,000

1,000 Minocqua, Davidson Creek.......... 500

4,00 Howard Creek.................... 1,500

1,000 Kitty Crook........coooiieiennnnn. 1,500

1,000 Little Tomahawk Creek........... 1,500

1,000 PinoCroek........coooieiienenn. 1,500

1,000 Scotchman Creok 1,000

1,000 Shampine Creek.................. 1,000

1,000 Three MileCrook..........ccccu.e. 1,000

2,000 Mount Horeb, Aavang Creek........ 800

1,000 BohnCreok......coeeeveeveeeenans 3,200

1,000 Dolhantry Croek...........ccee... 2,400

1,000 East Blue Mounds Creek.......... 800

1,000 East Branch..............cooooae 800

1,000 Haakeness Creok.......co..couuu.. 2,400

1,000 Klevenvillo CroeK.....co.oeunnn e 1,600

1,000 Lubmann Creek.........c...ceeven 1,600

1,000 Mount Horeb Branch............. 1,600

1,000 Noon Creek. ..ooveceeneacnenennnn 800

1,000 8pringdale Creek. . 800

1,000 ermont Creek........coocveeeennn. 2,400

1,000 Muscoda, Byrds Creek 1,600

1,000 COOM CTOOK.... v euernornnrnnnnnss 2,400

1,000 Fox Hollow Creok. ....c.ceveenn.. 800

Mnud Creek and tributarjes........ 3,000 Gault Hollow Creek............... 1,600
OWen CreeK.....ooovveeeeeeceennns 1,000 Hoosler Creek.....cecneerneeean.. 2,400
PalmerCreek...........ooovvnnnne 1,000 Indian Creek......oeeeeiiinnnnn.. 800
Parker Creek...........c.oevuneee 1,000 Jurgerson Branch................. 800
PineCreek........coovveniannnnnns 2,000 Kinsing CroeKeee.eoeennreerannn... 1,600
PoppleCreek..........cocoeveennn. 1,000 LudwigCreek.c.oceevuinennnnnnn.. 2,400
Proper Creek.......ovoeeeececnnns 1,000 and Creok....o...ooiiiiaaa.... 800
QuarderCreek........cococveeunns 1,000 Shomake Creek................... 800
1,000 Bix MileCreek...........ccccenenn. 2,400

1,000 Studnicka Branch................ 800

F 1,000 Neenah, Herziger’s pond............ 1,000
8 1,000 New Lisbon, Brewer Creek.......... 500
B8 1,000 Diller Creek.......... Ceeeecnns ceee 2,000
S8imonson Creek. . 2,000 Fountaln Creek.........ccoevvennns 500
th Cr 1,000 Little Lemonweir River....... s 1,500
Spring Creek. 1,000 Macomber Creck........ooveennens 1,000
Btoner Creek. 1,000 Meads Croek. - ...... ceracnaes 500
StyerCreek....................0.. 1,000 Richard Creek......cocceunnes cees 2,000
Thums Creek..................... 1,000 ‘Webster Creek. . .... feveeneans veen 2,000
y Creek.....oooviiinaen. 1,000 Notwalk, Roy Creck.......cccceennn 5,000
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Pembine, Boulder Creek............ 1,500 Tunnel City, StillwellCreck........ 1,000
Pemene Creek........... 2, 500 Unalaska, S8andy Cooley Creek . . 176,000
Silver Creok............. 1,500 Warrens, BoltzCreek. .............. 1,000

Phelps, Muskrat Creek...... 2,000 Castlo Rock Croek.......ooooonnnn. 1,000
TwinCreek............... 1,500 Dompky CreeK.o.ooovviieiinna. 1,000

Plainfield, Ten Mile Creek... 3,000 FishCreek.........coiiiianal, 2,000

Portage, Prentice Creek. .. - 4,800 LoweryCreek..................... 1,000
Wintergreen Creek........ . 4,000 MillCreek...ooooooiiiiiil. 2,000

Prentice, Erick Nelson Creek 580 RoedCreek..............coeeeentt 1,000
Hanson Creek. .. 580 SapdCreeX...............coeeeeen. 1,000
Hunziker Creek 290 Socond Creek.......oooveeennnnnnns 1,000
J umf) River... 580 Whiskey Oreek.........ocoeeeennn. 1,000
Maulden Creck 870 WymanCreek.................... 2,000
Nyebherg Creek 580 ‘Wascott, Wascott Creck............. 3,000
Sandeen Croek 580 Waukesha, Capt. Lawrence Creek. .. 800
Welch Creek. ....... 580 Garrett Cr. .- 800

Rice Lake, Cobb Creek 290 Genesseo Croek 800

Ridgeway, Strutt Croe 1,600 KuhtzCroek............... . 800
Williams Creek 1,600 MonicksCreek............. . 800

River Falls, Kinn Pazik Creek. . 800

South Fork........... R 580 Rice Creek... . 2,400

Sheboygan, Krueger Creek. .. 1,000 SmithCreck.....cooiveiaiaiils 800
Pigeon River and tributarics 4,000 /! WarmnorCreeK......ooveeeeenenn... 800

Sheboypan Falls, Mullet River 2,000 [ WrightCreekK.......ccovienvnnn... 800

Solon Springs, Buckety Creek. 11,000 R 4,000

Sparta, Ash Creek. cenes 1,000 2,000
Jarr Creek. . 1,000 . 2,000

1,000 1,000

2,000 2,000

1,000

11,000 Radley Creek. .. 3,000

Spring Brook Branch.. +1,000 Rohinson Creek. 1,000
Superior, Big Balsam Creck. 13,000 ‘Waussu. BBlack Cr 2,000
Smpire Creek. ........ 3,000 Four Mile Creek 2,000

Tigerton, Tiger Creek. . 2,000 Freeman Creek. 3,000

Tomah, Allen Creek. 1,000 Qin Moore Crook 2,000
Ash Creek...... 1,000 Little Rib River 2,000
Bear Creek... 1,000 Little Trap Rive 2,000
Brandy Creek.. 1,000 Pine River........ 3,000
Brush Creek. .. 1,000 Pine River, North Branch 2,000
Clifton Creck... 1,000 Plover RIVer.eec.eeneen.ooo. 11,000
Cole Creek. .. .. 1,000 SpringYake....o..voiel L. 4,000
CouncilCreek.............. 1,000 Trapp River...................... 5,000
Council Croek, South Branch 1,000 Weatby, Carlson Creek.............. 1,000
DeerCreek................. 1,000 Dickson Creek 1,000
Dixon Creek. ... 1,000 Eggen Creek . . 1,000
Jennings Creek....... 1,000 HansonCreek. .. ovvvniieveinnnnne 1,000
La Crosse River...... 1,000 HolteCreoK. . ....ooeveeeeeneaannns 1,000
Ia Fleur Creek........... 1,000 Nelson Creek....o.coeereeeneennne. 1,600
Mill Creek, North Branch.. 1,000 PotersonCreek.......covvevennenes 1,000
MudCreok................. 1,000 Whitehal), AdamsCreek............ 1,000
PrairieCreekK.......coe....... 1,000 Broed Creok. .. coveeveeeneaennn. 1,000
Prairic Farm Creek.......... .. 1,000 CaswellCroek. . ..ooocvieeeenena... 1,000
S8and Creek........ccooooiiien.o. 1,000 Cook Creek.....oovveveaneceeaan, 1,000
BIVOrCreeK.eeeeeeeeneenaenenn.... 1,000 CouronCrocK . .« vcveeveeneaannn.. 1,000
SpartaCreok.........ccooeunenn... 1,000 Curran Creek. coc oo evveinnaann, .. 1,000
8quaw Cresk.e.......cocovvnvan... 1,000 FarrCroeK ... ocveemiiiiaiiai., 1,000
Stony Creek..o......ovvueenenn .. 1,000 Freoman Croek...o.ovvovaeioia., . 1,000
Swamp Creek..................... 1,000 Harlem Creok. ...........ooo. . 1,000
TarCreek.............cccovevunn... 1,000 Harmden CreoK....ooveeeiean... .. 1,000

Tomshawk, Beery Creek............ 600 HenselCreek.........ooooo . 1,000
Big Pine Crock and branch........ 2,600 TdunaCreok..coeveenneeneia ... 1,000
HayCreek........................ 1,000 Kidder Creek.. . 1,000
Little PineCroek...... ........ ... 1,500 LakoCreek.... 1,000
Meadow CroeK...........o........ 1,000 Libakken Creek. 1,000
Spring Creek . . 500 McKenzioCreok... .. 11000
8quaw Creek.. . 1,000 PikeCrook, East Fork. 1,000
TroutCreek.................. . 1,500 Solsrud Creek........ 1,000

Trempesaloau, Fox Cooley Creek... .. 1, 000 Taylor Creck. .. 1,000
Trench Creok.-....... 0 ... . 1,000 Torgerson Creok. 1,000
Holeomb Cooley Creck . 1,000 Vold Creok..... 1,000
Norway Cooley Creek. 1,000 Webb Croek.. 1,000
PineCreek........ A 1,000 WaellsCreek. . 1,000
TamaracCreek....... . 1,000 ‘Wood Creek...... 1,000

Tunnel City, Hacket Creel . 1,000 ‘Wilton, Dorset Creek 1,000
RichesCreek.............. . 1,000 GerkesCreek..... 1,000
8parts Creek, East Branch.. . 1,000 McCanns Cresk 1,000
Bpring Bank Creek....... [ 3,000 Noths Creek................ 1,000
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Disposition. Number. Disposition. Number.
Wisconsin—Continued. Wyoming—Continued.
Wilton, Slelghton Croek........ .. 1,000 Lauder, BearCreek.......cvooueen.. 900
wmnobouaou, Bass Lake.. .. 1,600 Bullfake............oooiliiiil, 1,800
Brulo River........... 5,000 Orook Creek....ooooiiiiiniinnnaa. 900
Cedar Island Lake. 1,500 DeopCrook...oooooeviiaiiilL 900
Cutler Creek. ... 2,000 DickCrook........cooveiiiiiiilt, 900
IHarts Lake. . 1,000 Dry CroeK., .. oooovenins 200
Long Lake... 2,000 Dry Creek Lakes.................. 1, 800
Loon Lake.. 1,500 DunoirCreek..................... 900
Lucius Lake. . ... 1,600 Farlow Crepk................ ... 900
Nebagamon River. 12,5600 |- HorsoCreok............oooeel... 000
Pjerco Lake. ....... 1,500 Jakies Tork Cr 1,800
Winter, Casey Crock . 1,000 Johnson Creek. .. . 900
Knapp Stout Croek. . 42,000 Little Warm Sprin; 900
McDonald Creek..... 11,000 Little Wind River, forks o 1,800
Phelan Croek......... . 1 1,000 Long Creek. 900
SpringCreek.....cooeeevnevanalil. 2,000 Lost Lake..... 000
‘Wyoming: . McKenngy Cree: 900
Jeulah, DavisPond................ 1,500 Meadow Croek . 900
8and Creek...........ccoveeeooil.. 5,400 Rock Creok . 900
South Rodwater Creek............ 1,500 Sheep Creok. 900
Bonneville, Bonneville Lake...... .. 1,800 Sheridan Cree! 000
Canyon, Brush Creck............... 20,000 Simpson Lake. 000
Littlo Rock CreeK......ccccoee. ... 20,000 %prins Croek 900
Clearmont, Crazy Woman Creek, 'ory Croek.. 900
North FOrk.....eovvveeaannaa.. 750 Tory Lake.... 900
Magdalena Lake.................. 750 900
Cody, AldrichCroek.-............... 400 20,000
BeAr CreeK....veeeenveccemanannnns 600 p Lake........ 20/000 -
Cabin Croek 1,050 North Gap Lake.. 17, 500
Canfield Creek 700 Towner Lake....... 17,500
Clearwater Croek. 1,760 Lysite, Railroad Lake....... 600
DoorCreek....... 1,050 Manderson, Moedicine Lodge Lake. 200
Diamond Creck 1,050 Paint Rock Creck, North ¥ork.. . 400
Eaglo Creek. 1,750 Solitude Lake. ...........c........ 600
Goff Creek....... 1,050 Newcastle, Cold CreoK.eeee o oo\ . ..., 4,400
Goosaberr, 1,750 Powell, Blackwator Crook. ... .. 1,000
Qunharrel Crovk ,050 BullCreok........................ 800
Holly Creek......ooocvnnveiaaoa.. 350 Ranchestor, Pruno Creock 450
Houlihan Creck 350 WolfCreek................ 0,000
Jones Creck 600 Rock Creek, Rock Creok 300
Little Rocky CrooK................ 1,050 Sand Creek, 8and Croek 2,700
MormonCreek.....coovvenenann... 700 Sarutogs, Calf Creck 10, 000
Newton Creek.....oe.ovenenn... 700 Codar Creck. .................. 25,000
Taint Creek. . .. 700 Continental Creek .. 4,000
Pat O’ITara Creek 1,000 Cottonwood Creek..oooooo. ..., 25,000
Rattlosnake Crock. - 600 JackCreok.........cooeiiiiil. 51,000
Rattlesnake l.ake. 1,000 Lake Creok.. 31,000
Crock...... 400 Loco Croek 25,000
8nyder Crook . 350 72,000
a{lCroek.... 400 57,000
Trout Creek. 400 12,000
Twin Creek... 400 20,000
Wood River.. 1,000 66,000
Yellow CroeK..oeoevenenn-n.- 400 450
Encaempment, Beaver Croeak 25,000 900
g Creek.. . oo.venennn- 25,000 10,000
w Crock........ 35,000 10, 500
Encempment River. 30,000 10, 500
Salmon Creek....... £0,000 9,000
8pring Fork Creek . . , 000
Qroy Bull, Shell Croek.. 4,900 * 107,000
Lander, Atlantic Creek.. 900 Totalo.. . ieiiiieneiiieiannnnnn. t 4,158,060
81AWIn Creok...oerereenenennnns 1,800 7,648, 616
GRAYLING.
Montana: Meadow Creeck, Madison
VOE . e et iiiitiiietteieaeas 1 275,000

o Exclusive of 13,800 fry and 11,142 fingerlings lost in transit.
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Disposition. Number. Disposition. Number.

Maine: New York: Tuxedo, applicant........ * 3,000,000
Holeb, Unknown Pond............. 4,000, 000 ——
Otis, Groon Lako..........oooeonss 2,437,000 Total {* 3,000, 000

............................ 167437 000
PIKE AND PICKEREL.

Arkansas: Black Rock, Black Rivor.. @ 215 || Minnesota

Illinois: Homer Misslssl piRiver........... a 327,250
dslens, Misslsslppi River. ... a1l od Wing, Misslssippi River.. ... e85
Snnd Pratrio, Mississlppi River...... o267 Wiwom

Clayton, Mlsslsslp i River.. a 8,700

Bellevue Mississippi River.... .. a 417 La Crosse, Mlssi.ssﬂ)pl River.. a 30, 700

Fairport, Misslsslﬂ)i River.......... a 240 ——

North MeGrogor isslssip})il‘{ivor a3,100 K17 Y 375,035

Pleasant Cree. ssisslp River 414

Yollow River, Mississippf River... .. a 4,700

FRESH-WATER DRUM.

Towa: Bellevue, Mississippi River..... a 477

Minnesota: Homer, Mississippi River .| 418,500

TOBL. .o eeeneeeeeneacanenns 18,975 ‘
CRAPPIE.
|

Alsbama: ' Illinols—Contlnued
Alton, Queenstown Lake 60 | Coulterville, Adami’s Pond ..

Courtland, Big Nance Croek.. 50 Dallas Cit% Lake Coo, r. 610,775
Arjzona; Globo Roosevelt Lake. 900 || Freepor ecatonica 2, 660
Arkansas: Alma, Big Clear Croek 50 || ena, Misalssip 'x), mvor 000

White Rlver West Fork.. 50 | arsha’ll 8 200
Arkndelg‘hia Arnold’s Pond 22 | Merodosis, mnols B.lve ............ a 33,000
Arnold, Little Red River. . 400 , Na. oecker&vonOvenPond 200

LOSt Creek ... o..eneenrrnss 400 || ataral Proqucts Lako, . - ....... 500

Meadow Creek............ 400 New Boston, Mlsslssippl River...... o 48,335
Black Rock, Black River.. 58,580 | N ora, Fovee RIVOT. - ..vuneseennennn 750
Edgemont aney Creek.. 300 N ﬁovﬂle, Richland Creek........ 1,050

Rlver Devales Fork 300 | ow reo ..................... 1,125

Rad Rlver, North Fork.. 400 | Qulncy LaKé..oooiuieannnnnn 375
Eiba, Hurricane Creek. ... 200 || Salom, Balorn Pond. ... wersiries 80

LinnCreek.............. 300 ' Sand Prairle, Mississippi River...... 1,373,000

Moon Creek........... 2001 Scales Mound Apple Rivor......... 1, 500

Red River.............. 200 Warren, A pl'e River.......... 1,500

Everton, Anderson Pond.. 100 wmslow, ecatonica River. . 1,050

Partain, "Littlo Red River... 600 || Indiana.

Pine Bluft, Hillcrest Lake. 36 hddy, Long Lake........ 160

8t. Joo, Cavo Creek........ 100 || Indlanapolis, Sugar Creek. 300

Texarkana, Hogane Lake. . 40 Sellersbur] ﬁellmap Lake. 300

Zack, Boar Creek.. 300 Warsaw, ttlo Tippecanoe Lak 450

Brush Creek.... 200 || Tow:

Colorad Earlvﬂle Plum CreeK-...cccoenun... 400

Pueblo, Club Lakes. 600 Fairport, Misaissippl River ... 0 23,825
usa 200 Lime Sprlngs, Upper Jowa River.. 800

Connectlcut: Hartford, 8ta McDolons Dam, issippl River.. 40,000
oD, ... ..o, 3,600 Manchestor, Maquoketa iver...... 13,000

Delaware; Wilmington Bellvue Pond 1,250 Mud Hen, Miss River...... .. a 16,000

Florida: Lake Wales, Starr Lake...... 330 North MoGre or ppl Rlver o 831,300

eorgia: Pleasant Cree: Lﬂsslsslp Rlvor @ 316, 250
Amarlcus McMath's Pond. ......... 21 Smiths Ferry, Missiasi p Rlver a 467,000

Muckalee Creek ... ....... . 42 Waukon, ppl River.. a 8,000

Crawfordville, Cox Lake 3 || Xan.

Tlinois: Edmond QGresh’s Pond............. 200
Anng, Duck Pond.................. 20 Edwardsvﬂ]e, Cement Lako 300
Apple River, Fevre River.. 760 Forest Lake............ 500

Aquauka, Misslssippi River 3,78 || Holton, Rafter’s Pond .. 400

B)andm Mississi 1 River a 180, 000 Lenors, Sd) glPond 200

Calro, M| lE VOl ocveernnnn a 159,000 Parsons, Club Ponds... ... .. .. 25

Carroliton, Lake of the Woods. ..... 60 Pittsburg, Country Club Lake. ..... 100

& Rescued from overflowed lands and restored to original waters,
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CRAPPIE-—Continued.
Disposition. Number. ! Disposition. Numbaer

Kentucky: . New Jorsey:

Fast Calro, Ohlo River. Butler, Glon Wild Lake............. 875
1Iaags Bpur, Clear Lake Towaoo, Surprise Luke.............. 750

Prairie Lake........... ,000 {| New Mexico: Carlsbad, Tausill Lake.. 100
Louisville, Lake Lansdowne. .. 375 || Now York:

Louisiana: Albany, State fish commission 100
Homer, 8haw’s pond................ 40 Clemons, Long Pond.......... 150
New Iberis, Iberia Lagoon.......... 12 Fishkill, Bennywater Pond. .. 300

Maryland: Brinkerhoff P'ond........... 300
Baltimore, Gwynn Oak Lake....... 200 Lockport, Red Creek.......... 150
Bethesda, Quarry Pond...... 375 || Nowburgh, Orange Lake.. ... 300
Colle%le Park, Pasture Pond 250 Salisbury Mills ’ond........ .. 800

Massachusotts: Wurtsboro, Masten Lake............ 150
Borkshire, Sandisfield Lake......... 1,050 |; North Carolina:

Concord, Punkatassett Pond. .. 1 130 I Angler, Spring Branch.............. 200
Lowell, Ames’s pond.... ............ 450 ||  Battleboro, Davis's pond............ 200

Michigan: 1 Bryson City, Tuckaseigeo River 400
Allenviile, Brevort Lako. 300 {  Burlington, South Pisdmont Pond.. 200
Channing, Sawyer Lako 260 ¥ ton, Seven Springs Pond. .. 200
Clyde, Round Lake. ... 300 Greensboro, Cool 8pring J’ond....... 300
Crystal Falls, Anderson 100 Muf Pond... 300

ortune Lako........ 100 || Hickory, Cliffs Lake. ..... 200

Railroad Lake. 33 || High Polnt, Furlough Lak 500

Runlkle Lake,.. 33 || Kinston, Jericho Pond. . 400

Stager Lake. ....... 34 Littleton, Warren Pond. 500

Upper Holmos Lake. . 100 (| Marshville, Fairview Ion 100
Houghton, Fales Lake. . 100 Pendleton, Stephenson-Sk;

‘Weber Lake.......... 200 Pond.........oo.....lLL 400
Iron River, Sunset Lake. . 100 || Ralelgh, Lakewood l’ond. . 400
Jackson, Grass Lake. .. 590 Nougeoco Club Lake...... .. 600
Marquette, Mud Lake... 34 || Rosindale, Clark Mill Pond......... 300
Northville, Cooley Lake 300 {| Oklahoma:

Twin Lake, Mid Lake... .. 300 Alsuma, Grooshart Pond............ 100

North Lake....cooceevneeienninnn.. 600 Antlers, Locke Lake.. .. . 500

Minnesota: . Ardmoro, Lake Marle. 200
Clearbrook, Lindberg Lake.......... 142 Macks Lake. .....: 100
Duluth, Lake Antoinette. .. 160 Primrose Lake...... 400
Tairmont, Amber Lake. .. 300 Carnegie, Stinking Creek.... 600

Budd Lake......... 300 McAlester, M. K. & T. Lake. 400

Georgo Lake 370 Madill, City Lake............ 300

Hall Lake 300 Frisco Lake....... 200

Sisseton Lako........... 300 Lake Pettijohn............... 200
Homer, Mississipp{ River. @ 8,007,225 Morietta, Harvey Brothers Pond. 100
Manksfo, Lake Franois. 200 Marietta Club Lake. 300

Lake Washington. .. 200 Peak Pond........ 100
Norwood, Eagle Lake 400 Mi]) Creek, Blue Rivel 1,000

Hyde Lake....... 400 Pawhuska, Chapman L 100
Rod Wing, Mississip 410, 730 Hatt Lake......... 100
Sherhurn, Fox Lake. . 400 Perry, Woodruff Lake 400

Mississippi: Rockf[sland, James Lake 100
Ashwood, Thompson’s pond........ 25 Splro, Bowman’s pond..... 100
Canton, Lake Kirkw 100 Stillwater, Lowery’s pond.. e 300
Corinth, Kemper Lake. ... 375 ||  Tulsa, Tribes Lake.................. 400

Lako Solitafre. . ........... goceeenn 40 Wewoka, George Cooper Pond. ..... 300
Friar Point, Mlsslssli)pi River....... @23, 069 Wister, Cloar Lake........ooeeeneen. 300
Grengda, Riverdale Pond........... 50 || Pennsyly :

Oxford, Tarver'spond. .....-....... 150 || * Canton, Towanda Croek........... 295
Woodville, Buckridge Pond......... 50 Moscow, Foundry Pond. 150

Lake Clement......ccoeveenceenn, 20 Krotser I’ond 150

Lewis’spond....c.ccevieiaiiannn. 20 Mud Pond. .oceeeenecnocnanennnn. 150

MoGehee’s PONd.ceeeenuneeneennn. 20 §| South Carolina:

Besslons’s pond.... .......... 25 Batesburg, Strother Pond........... 400

Whitstone’spond ......coeeeeennnn 50 Groenville, Southern Power Pond... 400

Missouri: Leesville, éheald)" Pond . 300
Aurors, Flat Creek..........c.oeo.t. 600 Orangebﬁﬁ, Edisto Ri 300
Carthage, Coolbrook Lake....... .. 25 Seneca, er’s pond.. 100
Diamond, Cedar Lake....... 100 || South Dakota:
Jonesburg, Ammann Lakes 875 Milbank, Big 8tone Lake.. 500
Merwin, Corbin Lakes....... :13.252 TTyndale, Maerkel Lake.. .. . 800

oe City, Hardy’s pond. " ennessee:

%’alqegg&nt Hin, Soha)éorg pon 150 Covington, Bheltondale Pond. ...... 250
Sparta, Finley Creok........ .. 200 Fr: in, West Harpeth River,
Weot Platns, Lake View . ...1.011" 400 Murphy Fork 46
ontansa: Memphis, Stephenson Pond.. . 20
Glendive, Yellowstone River........ 750 Nashville, Lake Kewnlco........... 261
Miles City, Yellowstone River....... 750 || Texas:

Nebraska: Rushville, Big Bend T'ond. 100 | ~ Belcherville, Beloherville Lake...... 1,300

& Rescued from overflowed lands and restored to original waters,
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7
Disposition. Number, ! Disposition. Number.
|
Texas—Continued, , Wisconsin—Continued. .
Brenham, Club Lake. 140 || Lake Millicent, Lost Loke.......... 71
Lake Heary.......... 70 Rocky Lake. . ......... : 71
Burton, Watson’s pond. . 70 [ Lavalle, Cazenovia Mill Pond. 400
Virginia: | L 'nxvihe, Miss'issipﬁi River.. a 8, 000
Beaver Dam, Beaver Dam I'ond 200 anson, Manson Lake. . 160
Cohoke, Mill Creek Pond....... 300 { Mason, Bass Lake... 250
Crewe, Crystal Lake.. ... 300 .| Mercer, Trude Lake. .. 1,000
Disputants, Disputanta 1'onc 400 { New Auburn, Axo Handle Lake 380
Empormi Jones Pond........ 400 Silver Lake.....coveueennnt 300
Gretna, Fitzgerald’s mill pond. . 250 | New RRichmond, Cedor Luoke.. . 200
Ilanover, Lake Aylett.......... . 400 Little Round Lake...... . 200
Ilewlett, Mount Idu I'ond.. ........ 100 Lower Pino Lake.. . | 200
Ivanhoe, Mill Creek................. 625 Middle P’ine Lake. - 200
PainterCreek.,.................... 625 Upper Pine Lake. . 200
Kinsale Whar{, School Pond........ 100 .| Norrie, Kelleys Pond. . 2
Richmond, Jolfys Mill Pond. ....... 200 lake GoTolt...... 200
Lakeside Lake.................... 300 Lako Wausau..... 200
Suburban Lake................... 300 _ Lone Rice Luke. 200
Stony Creek, Sapponey Creek....... 400 Mayilower Lake. 200
Suffolk, Lake Savage................ 400 Mud Lake...... 200
Sweet ﬁnll, Custis Lake............. 100 Plowman Lake.. . 200
Wytheville, Reed Creek, North Road Loke........ 200
3 e 500 Smith Lake....... 200
Zuni, Darden Lake.................. 400 Stony Lake........... . 200
Niblett Mill Pond...2. 00000100000 400 [ Osseo, Osseo Miil Pond - 500
Wisconsin: Prairie du Chien, Mississippi River..] a199,300
Athens, Blnck Creek................ 300 Reedsburg, Bay View Pond......... 300
Biair, Trempealeau River.. ......... 1,000 Gray Pond.. . ce-neeen. 500
Trémpealeau River Pond......... 2,000 Lawton’spond....... 500
Boyd, Pike Lake.................... 300 Oshorne’s pond....... 400
Yellow River, .......oc.ooooooa. 260 Richfield, Friess Loke........... 200
Centuria, Deer Lake. .......... ... 500 8olon Springs, Beauregard Lake 80
Chippewa Falls, Glenn Loche I’ond. 300 Somerset, Bass Lake............ 300
Walters Pond..................... 3 Superior, Amnico Lake. . . 160
Clayton, Mississip})i River.......... 4 126,000 syman Lake................ 80
¥renchtown, Mississippi River...... a8, 000 Tomah, Water Mill I’ond... 300
Gordon, Snider Lake................ 80 Tomahowk, Beaver Luke.... 150
Uayward, Calhoun Lake............ 200 Lake Mabel............. 150
Charlie Lake...................... 200 Lily Lake................. 150
Hallio Lake.....c.oooaeneniin 200 Mirror Lake................. 150
Harriett Lake.....ooo.ooooiiots 200 8omo Lake.................. - 150
Horse Lake....o.oooeeveniiiiiin. 200 Twin Lakes................... . 150
Rieo LakO.eow o ieeeeeniiaenonns 200 || Eyaluging, Mississippi River.... a 10,000
1.a Crosse, Mississippl River..._.... a 1,507, 800 | Mexico: Nacozari, Huacal Damt....... 5,000
Luke Minlcent, Five Islhnd Lake.. . 71 A
Lake Millicent .. .................. 7| Totalb, oo 15,837, 865
LARGEMOUTIL BLACK BASS.
Alabama: X ! Alabama—Continued. . ’
Alexander City, Fosheo Mill Pond ‘| ¥lorence, Little CyprossCreek....... 6,500
CrecKoeoon eiennnn i on, 12,000 Sweotwater Creek. ...l 3,000
Hillabee Creek . . .......... .00 14000 ’ Gantt, Huekaba’s pond. ... 01110 3000
Bunny Love’Sreeka..oooollLLLL +2,000 || Qnotts Junction, Gantts Quarry
R ,l‘aillapoa%zlm\l"cr. g ; 3, ‘XKB ; K. e e ; 3,000
nniston, Blue Pond............... 2,( ” y 3,000
ITughes' Mill Pond..oeeoeennneoo... 2,000 Goiger, Liars Club Lake............ { ’ 450
Rock CrecK. oo iiennivnnennan.. 113,000 Gordn, Kirk’spond........... ... .. 200
Ashland, Jefferson Lake............. £2,000 | Grand Bay, Jackson Creek.. . . t 4,500
Atmore, Hurricane Pond............ 260 | :irmnsl{ﬁm,q livnllwo,txl Pm}d ......... ‘ 900
. . . 9,000 sreenville, Sirmon’s pond.... ..., . [i
Bayou la Batre, Bayou la Datre..... { t 1050 || Grimes, EQwards’spond ... 01100 1?'0,88
CarlCreok.........o.ooeeenn.... 2,000 || Talovville, forseshoe Lake. .. 7700 ’ 630
Brierfield, Mahan Creek. ... 16, 000 Wilson Lake.................000. 200
Calvert, "fombigbee River.. .. 000 1,225 || 1rartselle, Bix S{mns); Lake.. ... 00" 13,000
Decatur, Beaver Lake............... 2,000 | Hough Creek Pond....... .. ... .. 3,000
Delchamps, East TFowl River, I Heflin, Snake Creck._.... ... . .., ¥2,000
branches of...............o...L. 112,500 Huntsville, Braham Spring Pond.. .. 225
Epes, Manleco Lakeo o, ... ... 1,000 ‘ Kushls, Chickasawbogue Croek. . ... 111,000
fonette Pond..................... 1,500 Lineville, Smith’slake.......... .., 1,000
Tavetteville, Cedar Creck. ... ..., 4,000 1| Loxley, ¥ish River.... ... . .. .. 16,000
Pennywinklo Creek............... 3,000 || McEldorry, Cheaba Creek ... 121 0 13,000
Florala, Lake Jackson 2,100 || Madison, Bradley Pond.... .. .0 . + 4,500
MilleF PONQ.e.nveeanneeannaannn.. 70 | Bronsugh Pond......... ... ... }4,500

s Rescued from ovorflowed lands and restored to original waters,
b Exclusivo of 2,462 fingerlings lost in transit,
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Disposition. Number. Disposition. Number,
Alabama—Continued. Arkansas—Continued.

Madison, Burmnam Lake............. 6,000 El Dorado, Dumas Pond............ 0600
Clay Pond....oooovneniinennnian. 7,600 Bloan'slake.................. 1,500
Qum Pond........oooiiiiiiiioL. 13,000 Fayetteville, Davidson Lake... 100
Lanier’spond.......ocooeeianaa. 7,500 Gurdon, Rawl’spond........ 300
Willow Pond......c.ooevnieaann... 4,570 Hardy, Spring River....... 400

Maido Marion, Moore’slake......... 675 Harrlson, Huzzah Creek...... 1,200

Mobile, Bayou Bara................. +3,000 }ermitage, Ferguson’s pond. 400
BigCroek......cooiiiieiann 2,050 ]Igpo Allen’spond.......... 300
Crichton Pond.e..vaennnaann. 1, % th.&ff “ﬁ Li':kté. e ke %

i3 o Roc! pring Lake. .
DO0r RAVOL...corooveeeneeeennennns 1,030 || Luns, LakoChlcot..........._. 1,000
Hall Milt Creek...oo.ceceennao.n. 1 4,000 Mammoth 8 rln;:l Tracey Creek. 200
Little Creek. .. 2,000 Monticello, Wood’s Iake........ 800
Miller Creek 4,000 Maorrillton, Morrillton Lako 400
Nigger Lako 1,000 Ol MillPond......0....... %0
Shell Bayou............. 1,050 Nashville, Orchard View Pon 1,500

Montzomery, (ain’s pond. +2,000 | Paragouid, Hill Lake........ 600
Crescent Lake......... 4,000 Readland, Grand Lake............. 2,000
Jordan’s pond 2,000 Rosboro, f.amber Company Pond... 600

Mountain Creek, Faulknor Pond 2,000 Ruassellvillo, Big Piney Rivor.... 600
Taber Popd............. . 3,000 1llinois River............... 600

Mount Vornon, Cedar Cree: 1,500 Tllinois River, North York. .. 600
Mill Creok............ .. 1,500 Springdale, Lower White River. 300

Oneonta, Warrior River . Sonth Osage River......... 300
branches...................... 3,375 Walker Take....... 200

Perdido 8tation, Johnson’s pon 100 ‘West Brush Creek.. . 200

Pine Hill, Sheffleld’s ponds. .. 00 Warren, Lueas’s pond 400

Pleasant Gap, Hurrleane Creek. +3,000 Salina River. .. 500

Ramer, Bermuda Lake........ t 2,000 Womble, Ousachi

Riderwood, Lake Choclahana....... m Col 000 600

- t2, olorado:

Rusellville, Lake Galey.. .......... 630 Colorado Sprinfiﬁ, Touglas Lakes 500

Sellers, Findloy’s pond.. .. 12,000 Craig, Yumpa River. .. 500

Shefﬁoid, Lake Wilsnn.. 1,500 Greoley, Timnath Lake 500

Speigner, 8peignor Lake 4,000 Paonia, Wintor’s pond. 120

8terrett, Bear Creek..... 2,000 Pueblo, Club Lakes. ... . 2,100
Kelley Creck. ............. 4,000 Tabernash, Thompson's pond....... 400

Sulligent,, Northington’s pond. 240 || Connectlent:

Talladoza, Cheaha Creek.... 2,000 Jewett City, Ashland Pond..._..... 400
Choceolocco Creek... 4,000 Rockvilie (fr.\'stul Lake. 300
Popo Creek........ 1,000 Snipsic Lako.......... 300
Roberson Mill Pong 2,000 Wallingford, Quonnipaug Lako 400
Rock Spring Lake 3,000 || Delaware:
8llver Lyko. .... 3,000 Delaware City, St, Georges Creek. . . 225

Town Creek, To 1,126 || Felton, McCauley Mill Pond.. 150
Dinkins’s pond... 3,000 Frankford, Derickson Creal 200
Northcutt’s pon 1,350 Laurel, Trussom Pond.. 200
8ilver Lake. .. 3,380 Wilmlugton, Hockessin I 150

Tyler, Quarles’s R 1,000 1] Florida:
agar, McClure Mill P 2,000 DeFuniak Springs, Buffalo Lake. ... 1,40

Walkor Springs, Mason Mili 1,050 Chiploy Park Lake....ee.veeeenns 7,400

Winfleld, Indian Creck.. 200 Lily I’ad Lake. .- 1,750

Yellow Pine, Dog River 1,500 || -Ehren, Lily Pond 700

Arizona: Fruitland Park, Cr; 700

Flagstall, Mormon Lake 210 Lako Myrtlo. . «.cuvereeeerrnnnacns 700
Onk Creek. ......... 210 Gainesvillo, Cashalton Lake. . 700

Glohe, Pinal Creek. . 200 || Haguo, Layne’spond.......eceeneee 350
Roosovelt Lako. ... 5,600 Kissimmee, Lake 'Cohopokaliga.. ... 2,100

Holbrook, Becker Lako. 8 || TLady Lako, Lako Dream.....c.eexe. 700

Humboldt, Hooker Lake..... 160 Lake Hormosa...... . 700

Lukachukai, Lukachukai Lako. .. .. 80 Park LaKe. ccoeuemmenncaaannecnne 700

T?m , Terape Drajnage Canal. . ... 200 Sunset Lake........ 350

Wiillams, Cataract Ponds........... 320 || Mohawk, Mohawk Lako. eees 1,030

A Winkelman, Meyer’s pond.. ... ... 100 || Olive, Ofive Poud. ... .- U 700

rkansas: Pomona, Lake Broward............ 1,750

-‘\li‘;cnni Long Croek. ................ 1, 600 Quiney, DixiePond................ 700

Arl ado tha, Caddo Croek. . 1,200 St. Petershurg, Lako Maggorie. . .... 1,400

Atklnsi linols Bayon....... ... ... 800 Stolla, Turner'spond......coceeuee. 1,060

Batesyille, Blue Croek.. .. . 170100 600 Walden Spring Branch, . ......... 700
Ruddell'Lgke.... . .. 00/ 720 600 Tallahasseo, Wards Mill Pond....... 1,400

B""V""l“kKincs River.........1000 1,000 |  Tampa, MANCO LaK®. ..omnenoaenonn- 1,400

Black Rock, Black River. a725 || Windemere, Lake Butler........... 1,400

Canway, Golds Lake 100 LaKo TODOL . <vuunrneaeaaaccncncnns 1,400

o Wign Lake.. 1,000 {| Georpia:

Caing, Black Rivor. 800 | Albany, Kinchafoonos CTeek........ 5,000
e 5 £2,000 || Adarions Mutkaloodhss Grodk. . 12 3,000

Cotter, White R. 3 merjcus, Muckaloochee Creok...... y
’ tver 800 | ‘Ashburn, Thatpe’s pond............ 350

@ Rescued from overflowed lands and restored to original waters,

35286°—21——8§
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LARGEMOUTH BLACK BASS—Continued.

Disposition. Number. Disposition. Number.
Georgia—Continued. Illinois——Continued.
Atlanta, East Lake. .. .eeeacuanna-.. 6,000 Nora, Fevre River........ocevunen.. 200
Augusta, Carmichael Pond... 4,000 Sand Prairie, Mississippi River. ... 20,200
0O1d Brad Merry Mill Pond. 3,000 Sciota, Yellow Creek................ 160
Bainbridge, Lake Carlford.. . 700 Shawneetown, Wimbo Lake........ 200
ake Douglas.-........... 1,050 ‘Warren, Fevre River............... 600
Boston, McRae Lake......... 700 i Indiana: |
Bowman, Campbell Mill Pond. 2, 000 Albion, Neufer’spond.............. 225
Box Springs, Lake Mohigniac.. +3,000 Angola, Crooked}inake .............. 375
Byron, Crawford Lake....... 3,000 Bluffton, Old Erie Stone Quarry
Canton, Johnson’s pond.... 1,000 Pond....cicriiimiieeice e 200
Cartersville, Euharlee Creek.. 1,250 ‘Wabash River.........c.c.aou.. .. 500
Chula, Cypress Pond......... 1,400 Bremen, Lake of the Woods. ....... 375
Clarkston, Sam’s pond. .. 1,000 Corydon, Elm Lake....ooveeunnanan. 80
Comer, Gholston’spond............. 2, 000 Corydon Junction, Buck Creek...... 240
Crawfordville, Little River, North artman’spond .- . .o.oeveeearannn. 80
Prong.....cvivcmreneinenacencannns 2,000 Quebheman Lake....ocvoveeannn.. 80
Douglas, Vickers’s pond. 1,050 Culver, Lake Maxinkuckee.......... 1,200
Fairfax, Satilla River...... 1,400 Eddy, Atwood Lake. ..cuvoeeeennn.. 300
Griffin, Lake Rushton..... T 2,000 Hackenburg Lake...occoooveenn... 300
Kibbee, Black Pond..... 3,000 Meesic Lake. .c.vureecnniiennnann. 300
Kite, Meeks’s pond. . ..-... 1,000 Whitmer Lake. --.._-<conwvonunes 400
La Grange, Liazylands Lake.. 3,000 Elkhart, Boston Lake...cweeneo ..., 500
Leary, Daniel’spond...... .- 700 Hillsboro, Coal Creek......cocuaanrs 60
Lithonia, Watson’s pond. 2,000 Hobbs, Carr’spond....cevennuennn. 70
Lumpkin, Deason Lake.. 12,000 Huntingburg, Ferdinand Lake. ..... 120
Geeslin Pond........... 12,000 Indianapolis, Little Eagle Creek. . .. 125
Ray Pond........ s 2,000 White River..covaeveericnnnannn. 175
Macon, Haleyon Lake.. 4,000 Kendallville, Long Lake............ 400
Nelson Mili Pond.... 3,000 Logansport, Binns's pond.......... 60
Riggins MillPond....cocueanne-.. 13,000 I * Brandt’spond...eeececevannvana.. 90
Willow LaKke. .c.eocercaaccannannnn 13,000 PipeCreek..ceoneecnaennn-n cecenen 150
Marietta, GolfClub Lake........... 1,500 Lynn, Clark’spond. ...ceaeuanaaan. 200
M arshallville, Haslam’spond....... 4,000 Michigan City, Tee Lake.....ca...... 450
Millen, Buckhead Creek............ 3,000 Will Creek, Fish Lake........c...... 575
Millhaven, Brier Creek.....c........ 4,900 Muncie, South Lagoon ....cceeue.... 300
Montezuma, Lewis Mill Pond....... 4,000 New Albany, Indian Creek......... 240
Mount Vernon, Palmer’spond...... 3,000 Ogk Knoll Pond........... PO 80
Newian, Wynn’s ponid.....c.coea... 13,000 Paoli, Lick Creek . 150
Nunez, Ohoopee River.............. 6,000 Log CreeK. ccueovancenevannnaenna 60
Oglethorpe, English Pond.......... 3,000 Pierceton, Webster Lake............ 160
Poulan, Chapman’spond ........... 350 Pittsboro, White Lick Creek, Middle
Clements’spond....oeeveuennann.. 700 Forke.o oo 80
Raymond, Raymond Lake. ........ 1 4,000 Ramsey, Crystal Pond.............. 80
Rome, DykesCreek....oucvmacannn. 1,500 Rochester,'Dudgeon’spond. ........ 400
Dykes Creek, West Fork.......... 1,500 Shelbyville, Flat Rock River. . ..... 240
Sharpsburg, Pitman’s pond......... 11,000 Terre Haute, Greenfield Bayou. 180
Soperton, Henry’s pond........ . 2,000 Valparaiso, Wahob Lake.... 220
Stillmore, Durden’s pond........... 2,000 Veedersburg, Coal Creek. .. 100
The Rock, Stafford’s pond. ......... 13,000 ‘Warsaw, Tippecanoe Lake 200
Valdosta, Lake Spurlin............. 700 ‘White Pigeon, Stone Lake.. 300
‘Woodland, Flint River............. 4,000 Wilkinson, Perry Lake............. 40
ltinois: , | lowa: .
Alpha, Crescent Lake............... 210 || Bellevue, Missis iEpl River......... a7l5
Antioch, Huntley Lake............. 160 Creston, Summit Yake....... PP 420
Apple River, Fevre River........... 200 Earlville, Plum Creek............... 150
Aquaka, Mississippi River.......... a195 Fairport, Mississippi River.......... a5,516
Blanding, Mississippi River......... a2,300 Harpers Ferry, Mississippi River.... a2,625
Brighton, Stubbletield’s pond....... 100 Le Mars, Dalton Pond.. ............. 100
Carrollton, Walnut Lake. . ......... 250 Lime Springs, Upper Iowa River. .. 5,400
Colfax, Gillam’s pond....o.......... 50 Manchester, Maquoketa River...... 400
Coulterville, Ilinois Central Lake. .. 250 Mason City, Lime Creek............ 150
Council Hill, Fevre River........... 200 North McGregor, Mississippi River.. a1,300
Dallas City, Lake Cooper. .......... a820 Ottumwa, Loch 'Burns.I’ond., ...... 270
Decatur, Club Lake..... [ 575 Pleasant Creek, Mississippi River. - 42,350
Freeport, Richland Creek . ..... N 80 || Smiths Ferry, Mississippl River..... 4950
Galena, Mississippi River........... a7,297 || Kansas:
Grayslake, Huntley Lake........... 160 Caney, Havana Country Club Lake. . 400
Hudgens, Hudgens Lake............ 250 Chanute, Shadow Lawn Pond....... 300
McConnell, Pecatonica River........ 40 Kincaid, Grindstone Lake. . ... 225
Meredosia, Illineis River............ a §,000 Silver Spl;miLake ................ 225
Moline, Lake IVo.vveiaenenannnnn.. 90 Olathe, Twin Lakes... 300
Naperville, Du Page River.......... 220 Parsons, Club Ponds................ 25
atural Products Lake........... 150 Pittsburg, Country Club Lake...... 400
New Boston, Mississippi River...... a2,660 Quinter, Saline River...._.......... 500

¢ Rescued from overflowed lands and restored to original waters.
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Disposition. Number, Disposition. Number,
K'mf-“c‘\'{: Massachusetts;
Baskett, Baskott Lako.ee........... 150 Edgartown, Edgartown Great Pond. 500
Bowling Green, Morris's pond . . ... 90 || Lowell, Concord River.............. 65
Bristow, Gott’spond - .............. 160 ushing Pond........cooeeeenens 130
HayS'S Pond .....ccvemneneeenenc-n 240 Hart PoDA. ...ceveenuerraeennaann 130
Campbelisville, Pitman Creck....... 320 Merrimac River.......ocoeeeennn.. 130
Cave City, Ford’spond ............. 160 Nabnassett Pond.ceeveeeecoeenaeen 130
Covington, Michels Pond............ 160 Newflold Pond....coveeenenciannan 130
Crab Orchard, Clearwater Lake. .... 70 TyngsPond.....cooeeveenennan.. 130
Danije] Boone, Boone Lake.......... 60 || Michigan:
East Cairo, Ohio River........00000 2100 || * Baraga, Springwater Lake.......... 200
Edgoten, Ingleside Lake. ........... 250 Bergland, Lake Gogebic............. 300
Eminence, Sanford’s pond .......... 70 Brighton, Woodruff Lake........... 225
Eubank Caney Creek......... - 100 )| Brueo Créssing, Spring Lake... ... 200
Fulton, Fali’s pond ......... - 160 || Calumet, Rico Lake.........ccccenen 200
Guthrie, Meadow Grove Pont 150 Caspian, Chicagoan Lake............ 160
8pring CreeK.......... 160 Champion, Fish Lake............... 200
Herndon, Smith’s pond... 200 Lake Michigamme. ...... . 300
Hodgenvilie, Beams's 80 ns, Pond Lake........ 300
Nolin River, South Fork.. . 240 Crystal Falls, Fortune Lake 100
Horse Cave, Taylor'apond «......... 80 olmes Lake....... 100
Vancjeve's pond ... ....ooceennnn, 80 Lower Holmes 100
Louisville, Douglas Park Lake...... 105 Paint River.. 100
Lake Lansdowne.......--..ceeee.. 70 ilroad 100
Morganﬂeld, Robertson Pond....... 60 Bilver Lake. . . 100
Mt. 8Bterling, Karrick’s pond........ 80 Bwan Lake...ooereiiieeniancnennns 100
Munfordville, Wood's pond.. ... ..... 45 TODIN LAKG. «yncerenennnecnanases 100
Peotroleum, B‘l\i’l‘mmmell Creek.... 300 Dunham, Lake Celoste.....o..e-.... 200
Richmond, Lake Reba...ccueenns. 240 || East Tawas, S8and Lako............. 375
Bhelbyville, Bullskin Creek. ........ 105 Gwinn, Basg Lake. . .eovoveaneeeann. 100
(830001 201117 S 105 Houghton, Elm River Leke......... 200
Somerset, Moece’s pond ... .......... 80 LaKOEVE. . ceveeecionnonacceacannn 300
South Park, South Yark Lake...... 700 | Lake Gerald. .. 200
Trenton, Chiles Pond. ...c....e...... 200 Snake River . 200
Crutchfiold’s pond ..o..nteeeeio.. 200 || Iron Mountatn, Powder Lake. .. zgg
Mc Elwain’ Pond ................ 200 Iron River, Iron Lake............... 1
Maplewood Fond 200 | Morrison'Lake 15
Riley’s pond...... 200 | Round Lake. ...c.oceeerenaanenan, 150
‘Wright's pond 200 {|  ¥Keweenaw Bay, Mud Lake. ........ 200
Pine (rove, Weymeth Lake........ 120 | Lake Rowland, Lake Rowland...... 200
Louistana: Il Little Lake, Little Lake. ........... 300
Asbland, Drigror’s pond .. 12,000 | Low Moor, Forbs Lake. ... .. 100
Abbeville, Vermillion Riv: 1,250 | Horseshoo Lake...... 200
Yunice, Gourney Lake. . 7,000 . Klippells Lake 100
Goldoma, Harlan’s pond 3,000 | Lake Lowery. . 200
Iota, Hayes Lake. 5,000 Yghner Lake 100
* Lejeune Pond... 1,250 | ‘Wolf Lake. ... 100
LaFayetto, France p 1,800 || Marquette, Lake 500
Lake Charfos, Perkins's pond . .. 1,200 || Mass, Courtney Lake. ... 200
Mansﬂeld; ‘Wemple’s pond...... - 24 || Michigamme, Gibson Lak 200
Poason, Poa; ilson Lake........ I3,000 [ Lake Michigamme. . . . 300
Urania, Lake Uranig........cc.-.... 4,000 | Munising, Annie River... . 800
Wisner, Penncbaker’s pond.-....... 140 | Ncgaunce, Borseshoo Lake. . 100
Maryland: - . Jerch Lake........ 100
Antiotam, Potomac River........... 400 | Teal LaKo. .- nn.neenesnne 100
Baltimore, GWfrnn Ogak Lake. ...... 60 |  Painesdsle, Stonington Lake. 200
Lake Kukhills...............0.00 120 ||  Pentoga, Chicagoan Lake. .. 200
Cambridge, Blackwater River....... 150 Indian Lake........... 300
Chicacomica River.......... 150 | Republic, Allens Lake. 100
Transquaking River. . 150 B C. Lako.. .orre- 100
Catoctin, Potomac River. ... 100 Laxstrom Lake. ... 100
Cumberland, Potomac River........ 490 Michigamme River.. 100
Potomac River, North Branch. ... 650 Porterfield Lako. 200
East New Markof, Smith’s pond ... 150 8pruce Creek. ... 100
Gelces, Y OuEhloilileny Rivor. . .. 400 ‘Romeo, Cusic Lake. . 450
Glendale, Folly Run.......... 400 || Rose Center, Munger 150
Hyattsvilig, 8chool House Pon 180 Rose City, Wagner Lake 300
Lansdowne, Lugenbeol’a pond 200 Sand River, ¢ Lillie.. 200
Linkwood, Higglns Mill ond, 150 |  South Rango, Otter Lake 200
Popos Creek, Power House Po 400 ||  Stagor, Litfle Tobin Lake.. 200
Quéeen Anne, Moores Mill Pond. 200 Round Lako. ......... 100
Robinson, othif River...... 300 Stagor Lake......... 200
Taneytown, Bﬁ Plpe Creek 200 | State Line, Moon Lake 100
Timonium, 8 ng Run.... 400 | Toivala, Lake Eva...... . 200
Trappe, Wrights Mill Pond . . 200 Trout Lake, Carp Lake. . . 200
‘Worton, Montabello Lake. ... . . " 200 ' Watersmeot, Lake Clsco..".......... 1,100

o Rescued from over flowed londs and restored to original waters,
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Disposition. Number. Disposition. Number.
Michl;ivnn——Continucd Mississippl—Continued.
Wellsburg, Avcry Lake............. 200 Columbus, Byler Lake.............. 3,000
Soldners Lake.eewooeoniinennian..n 200 Harvey Lake.....eeeemuoaiiiill y
Minn Corinth, 'East Lake...coccvoenenn...
Bsmcsville Nyeng Lake............ 300 Hintomn Lake. .....c.oemvnvemonnis 4, 500
Bolum Lake..........ccaemniuil. 400 Lamberth’spond................. 3,000
Bernum, Bj Lako....-. ............. 100 Cotton Plant, Guyvton’ spond ....... 2, 000
Hamfin%- orn Lake............... 100 Crystal bprlngs, Goodwin’s pond.... 675
Biwabik, ass Lsko ................. 400 D'Lo, Finkbine Log Pond........... 375
Carlton, Chub Lako................. 100 Fa etto Carother’spond............ 250
Chatfleld, Root River North Branch. 750 Friar Pomt Mississippi Rivor....... a 22,005
Chaska, Plerson Lake............... 115 MOOn LaKO. ... n - evnseraneeannnnn 500
Chisholm Dewey Lako............. 400 Fulcher, Snow’s ond ............... 200
Porch LaKO . ......e.nvmones il 300 (;untown Gum Pond............... 13,000
Sturgeon LaKe........oeeeenonnnn. 300 Hattioshurg, Ogdcn Mlll Yond...... 600
Clearbrook, Johnson Lake........... 80 Iazlchurst, "Lake Hazle....... 625
Cokato, Skipstrom Lake. . . 500 Helm Holm's pond. ...c..... 25
Cologne Milter TLake................ 390 High ’olm Dempsey’s pond. 12,000
Cottonwood, Cottonwood Lake. .. ... 140 Hillsdale, Batson’s pond 1,950
Duluth, Deep Water Lake. ......... 50 |- Ilolly éprings unlap-Wil
Little Beaver Creek, branch of. ... 100]|  Ponds.............. 1,500
Pike Lake 80 J ukson Croom PPond. 250
Falrmont, Amber Lake 300 Gary’s pond....... 450
Budd Lak: 300 Hall’s pond. - 900
Clear Lake... 300 Ratlitl’s pond....... 200
Georgo Lake. 300 Kosciusko, Ball 705
Hall Lake.... . 300 Eastman.-Gardiner l’ond +4, 000
8issoton Lake 300 Long Pond.... 470
‘Wilmert Lake 300 Louisville, Fulton Pon 400
Fergus Falls, Forfoot Lake.......... 400 Louisville Club Lake.. 800
onstrom Lake................... 300 McCool, Smith Spring Ton 705
Gilbert, Cedar Island Lako....... ... 300 Macon, Club Lake. 7,000
Hackensack, Littlo wmtonsh Lako. 002 Gurler's pond... 1,600
Herman, Bernice Lake.............. 300 Thompson’s pond. .. 3,000
Holdingford Lako Marfe............ 120 Magmolia, Minneohaha 3, 000
Homer, Mlssisqlppl River........... a92,120 angip pahoa River....... 7,600
Knife Rivor, Harriot Lake.......... 150 Meridian, Waterworks Lak 450
Tottcgoucﬁo Lako................. 150 Mobile, Frankin Creek...... . 14,000
Le Roy, Upper Iowa River......... 150 Natchez, 8ligo Pond. .. - - 400
Llndstrom ittle Lako............. 500 Springficld Pond... ... . e 200
Mankato, Lake Francis. - ........... 750 New Albany, Bias’spond........... 1,000
Lako Washington_............... 750 Branyan’s pond..............ooon 500
Mazeppa, Mazeppa Power Lake. . ... 535 Flfo'spond.............ooooceenet 12,000
Rochester Power Lake. 535 Hall'spond..............ooeeent 800
Zumbro River. ..o .veeien. .. 625 Parker'spond..................... 115
Zumbro River, Nrth Lranch 535 PottsPond....o..ooovee cieinnnn +2, 000
Miroc, Riley Lak6..n.oen..... 500 Robbins’spond (A)............... 400
Morris, Crooked Lake. . 225 Robbins’s pond B) ............... 600
Tine River, Crooked La 125 Robbins’s pond (C).--....ccoennnn R00
Red Wing, Mzasx»xp g River 430 Pachuta, Ohalt{ Lake,......l0i0 9,000
Rochester, Zumbro .. 440 Pecan, Franklin Creek.............. 3,000
Zambro'River....... 440 Goodo MillLake. ...........coooet 5,000
Rosemount Luke Georg 313 Pelahatcheo, Llear Branch lond.... 1,600
Rutledge, Long Lake. 100 Pheba, Bri os Mill Pond........... 1,000
8t. Cloud, Block Lake.... 125 Leo's pond..c.eeeeieeecniaaian, 500
8t. Paul. Mississippi Rive 400 Loyd om)i ----------------------- 400
8tate fish commission. . 6,500 OId Rife Pond.................... 1,000
Shorburn, Fox Lake. 300 Picayune, East Hobolochitto Croek . 0, 000
Tamarack, Round Lak: 80 Tato’s lako. B EL IR TR TP ¥2,000
Trail, Halverson Lake.. 120 Ilantersville, I'ark Lako.........._. 100
Victoria, Auburn Lake. 120 Rod Oak Lako.......... . [ 111 450
Winona, L.ake Winona 22 Pontotoc, Ferguson'spond........ .. 075
Wright, Ox Eye Lake.. 80 Highlgnd Pond ................00" 200
Mjisgzg;} ﬁgs lopl(;gﬁo ....................... 450
T een Burk Gallop Pond . ...... 675 slPond.............ooo 2,000
} ones Lako ...... D I 3,8(03 Orchard Lako................ ... 1 ’875
ones' S pond......coieuecnianaaa.. 3 2,000
Jones's splako... ......... 13 %o Ridgeway L?ke ................... { t 100
Armory, Gallop’s pond.............. 450 Port Gibson, Gage ’ond............ 400
Bay Ssprings cl\ crton’s pond...... 1,000 Woodburn Lake. . ..... e 400
Blue ings nau spond........... 500 Richton, 8mith’spond.............. 12,000
Canton, 3 gi ........... 705 Saucier, Hioster Creek ... .....omen.s 1,200
Blackton’spond.................. 6,000 Scooba, Trammeli’s pond .. .. .. .. "200
Carbm_.ospond.................. L},OOO Scott, Lako Bolivar...... .......... 450
Cedar Bluil, Cottonwood Pond...... Smrkvillo Pearsons Lnldwoll Pond. 200
Chunky Moore’s pond.......cooa.... 450 Stephcnson Foster Creek Mill Pond. 625
Collins, Beauty Pond. 43,000 ||  Sturgls, Daniel Lake.............. . 3,000
McQueeno’s POnd. aeennnennnnns.. 13,000 Parker Slough.........._......... 7,500

@ Rescued from overflowed lands and restored to original waters.
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LARGEMOUTH BLACK BASS—Continued.

Number.

1

Disposition. Disposition. Number.
Mississippi—Continued. New Mexico—Continued.
Sumner, Stephen’s pond............ 750 Onava, Five Lakes. ... 160
Tibbee étmion, Scuppermong Farm Raton, Barilla Mesa Lak 80
Pond 800 Brannan Lake 10
Utica, Oak Grove Lak 400 Davis Lako, . 40
Wortham, Lee’s pond. 200 Eagle Nest Lal 40
Missouri: Roswoll, Ponasco R. 200
Rrashear, Quinn’s pond 90 Round Lake...... 200
Cabool, Arthar Creek. . 90 Santa Rosa, Storage 300
Big Creek . 90 Springer, Reservoir No. 2.. 320
Brushy Cr 90 || Now York:
Elk Creek. . . 90 Albany, Nassau Lake............... 600
Littlo Indian - 175 Binghampton, Susquehanna River.. 500
Little Pinoy Crook. . €0 Cattaraugus, Cloar Pond 100
Carthage, Coolbrook Lake.. . 25 Corinth, Efnor Lake. ... 150
Cedar GGap, Cedar Gap Lako 120 Cornwall, Popolo Lake.............. 300
Decpwater, Club Lake..... 300 Davenport Center, Shorman Lako. .. 200
Houston, Big Piney River.. 200 Elmira, Chemung River............ 500
Indian Creok..........- 50 Hamilton, Woodman Pond......... 400
Joplin, Arrowhead Lake. . . 2,000 Lyons, Canandaigua Creek.......... 300
oore’s pond....... . 25 Canargua Crook. ...........ooeen-e 300
Thomas Lakes.......... . 100 Montour Falls, Catherine Creek..... 300
Kansas City, Fairmont Lako. 500 Mount Kisco, Wood’spond......... 200
Lebanon, Ballinger Pond. . 400 Mount Vision, Gregory’spond...... 100
Liverty, Urban Lake. . .. 400 Newark, Canandaigua Creek. ....... 300
Little B3lue, Diorks Lake. 300 Coffey LAKO. ...vuueeenneenneannans 300
Merwin, Corbin Lake... 600 | North Carolina:
Neosho, Hickory Creok.... 112 Aberdoen, Marie Pond.............. 2,000
Nevada, RadloBprings Lakes 500 Sand HiilLake. .......oeeeoronons 3,000
Oasls, Fish Lake. . ......ccovnn.... 150 Ashboro, City Pond... 400
Phillips, McMenus’spond........... 100 Bayboro, Bay River................ 1400
Pleasant Hill, Baldwin Lake........ 200 Bostic, Rooky Broad River......... 450
Rolla, Little I'iney River........... 300 Burlington, Dickey’s pond.... . 1, 500
Saginaw, Walker Lako.............. 5 Sartin Mill Pond.......... 1,500
Sprlnﬁneld. Kunzman’'spoud....... 50 0ld Willow Brook Poud.......... 1, 500
West Plains, Lake View............ 50 Bilver Lak®.vo.ovoiereeninnannnn.. 1, 500
Montana: Stinking Quarter Pond........... 1,400
Glendive, Yellowstone River........ 245 Walkers Pond.................... 1,400
Miles City, Yellowstone River...... 455 | Calypso, Sutton’spond............. 200
Nebraska: i| Cary, Holleman’spond............. 200
* Glan, Mcadow I3rook Lake.......... 300 Charlotte, Catawba River........... 1,750
Rushville, Davis’spond............ 200 .| Clinton, Great Coharie Croek . ... ... 120
Novada: Fallon, Cottonwood (ahon | Bix Runs..............cooooiiles 120
L1 ¢ 150 !l  Corinth, Yarborough’s pond........ $400
New Hampshire: Dunn, Joernigan'spond.............. 400
Newport, Crystal Lake.............. 150 Smith MillPond.................. 600
Ledgo Potid.....ouenr coenenninns 150 Durham, Angier Pond.............. 300
Rockybound Pond................ 150 Caroenter Pond......cooivvnnnnnns 275
New Jersoy: Wilbon Pond......cooiiiiinnnna.. 300
Asbury Park, Kisner Mill ’ond..... 200 Flkin, Carter ¥Falls Pond........... 200
Butlor, Butlor Lake................. 80 Llkin River..........c...... 225
Cold Srt)ring Lako..o .o &0 Ellerbe, Howoll’s pond....... 2,000
Echolake............ooo........] &0 Quick’spond....ec...... ver 2,000
Kampfe Lake..................... 150 || Fayottoville, Morrison’s pond - 400
Mud Pond.. ... Lol %0 :| Flat Rook, King’s pond..... 2,000
Wittack Lake. ... 1011010010 50 Ottaray Lake......... 3,000
Cedar Crest, Codar Crest Lake. .. . ... 200 Smythe’s pond........ 4,000
Chatsworth, Cranberry Lake. ...... 200 QGraham, I’ine Hill Pond.. 600
Elberon, Poplar Broorlz Lako........ 200 Thompson Pond........ 100
Qibbstown, Repaups Creek......... 225 | QGroensboro, Revolution P 3,300
Towaco, Surpriss Lake.............. 300 Somincle Pond........ 4,100
Now Mex{ca: Tavelock, East Creek . 1,350
Aztoe, Animas River............... 120 Hendersonville, Bane’ 100
Carlsbad, Black River.. .. : 200 Fow’s pond... 300
Pecos Rivor......... 0" 200 Hayne’s pond... 500
Tansill Lake. ... . 10 200 Maybank’s ]iond .- 300
Colmar, Valdez Lako...... .. 80 Scheppergrell’s pone 300
Cuttor, Elophant Butté Lake 210 Vincont's ponds. 300
Loke B, M. T{all ... ... 240 Hickory, Catawba
allup, Ramah Lako 160 FOrK.eeaunnnnnnn eean . 100
OguséH ors¢ Lake 16 Catawba Rivor, Jacobs Fol . 100
\a Becunda. . 60 High Point, Walnut Branch Pond 600
ﬁ‘Q““sa Grande 18 Kinston, Jericho Pond 400
Gittle Loko. ... 16 || Knightdale, Mill Pon . 400
rgan Lake. .., 160 |  Lonoir, Buffalo Crook. . 100
Pecos Bridge Lak 80 Marble, Hyatts Creek . 3,000
Round Lake. . ... 16 Valloy Ri N 8,000
Magdalena, V. T. La) 100 Marion, Bi . 100
Moncrg, Horso Lake. 300 Brown . 100
Nara, Curio Lake. ... 100 Catawba River. 100
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Disposition, Number. Disposition. Number.
North Carolina—Continued. Ohio—Continued.

Marion, Little Buck Creek. ......... 100 Fostoria, Lake Adams. ............. 300
Lofte Mill Pond..... - 100 || Galion, 8andusky River. . 626
Morgan’spond........ 100 Geneva, Grand River...... 225

Marshville, Austin’s pond. 700 Greenficld, Buckskin Creek. 300
Lanes Creek........... 450 Palnt Creek.............. 1,200
Simpson’s %ond. peeieeenas 1,400 Rattlesnnke Creek . . 800

Mount Airy, Minnick’s pond 3,400 Rocky ForkCreeK.oovonraennn .. 700

Neow Bern, Brices Creck....... [rid] Leetonia, Independent Eagle Lako. . 375
Neuse River. ....... 1,100 Lemoyne, Quarry Pond............. 200
Trent River..... e 1,100 Rockland Pond - 200

Newport, Lake Oxley............... 1 200 Luke Chute, Muskingum River..... 1,000

Newton, Pinchgut Creck Pond...... 200 %‘dyndon BuckskinCreok. . c.oeoo.t. 375

Norlim®, Watson's pond............. 200 alta, Muskingum Rivor.. 1,000

Princeton, Holt’s pond.. .. 600 M cld, Walker Lake. 300

Raeford, Beaverdsm Po! 400 Marietta, Duck Croek 1,250

Raleigh, Boone’s 400 Mentor, Ico Pond.... 75
Doctors Lake E 400 || Millersburg, Douty ¢ 160
Doctors Lake (B 400 Killbuck River 225
Neuseoco Club La 600 Paint Creek... 150

Randleman, Bullrun Pond.. .. 200 Nelsonville, Hock iver......... 625

Richfield, HorFa.n’s pond........... 100 Now Concord, Muskingum River.... 1,000

Sallsbury, Graf’s pond.............. 100 Oakwood, Auglaize River........... 400

Samarcand, Drowning Creek........ 4,000 8t. Marys, Auglaize River........... 300
Lake Tamarlanc.................. 2,000 Holls Pond....cccvcuminnnnnann... 300

8hulls Mills, Watauga River........ 1,700 Lake Bt MaryS...oceeuiecaenenn.. 500

Bmithfield, Holts Lake.............. 1,300 8t. Marys River...ccccoeennnna... 300

Stokesdale, Enoch’s pond........... 300 Salem, P{k"eon Pond....ooevenn. ... 150

8ylvia, Cullowhee Creek. - ....... .. 2,000 Sebring, Westville Lake............. 376
Beott Creck. . ooeeieanenennnneanan. 2,000 8idnoy, Tawans Creek.............. 400
Tucksaseigee River................ 5,000 TUrtle Creek . ... ... o0uueeesinnns 300
Tuckaseigee River, Left Fork..... 3,000 Warsaw Junction, Walhonding River 400
Tucknsemfoe River, Right Fork. .. 3,000 ‘Wellington, Waterworks Pond...... 375

Tarboro, Fishing Creek............. 400 West Milton, Stillwater River...... 875
Lake Parks............... .. 400 Woodsficld, Waterworks Pond. ... . 1,000
Tar River........ccucuvnen 400 Xenia, Anderson Fork Creek........ 400

Warren Plnlns, Dillard’s pon I 200 Caesars Croek. . cvevecuacnaceenn.. 400
Tharrington’s pond... 200 Littlo Miami River................ 400

‘Washington, Broad Creel 600 || Oklahoma: .

Chocowinity Bay. .... 800 Alaums, Grooshart Lake. . 40
Chocowinity Creck 600 Antlers, Locks Lake. .. . 40

Mill Pond.. .. 600 Ardmore, Lake Marie 25
Upper Broad Creek............... 600 Macks Lake........ 26

‘Winston-Salem, Ariston Pond...... 2,800 Enid, ClearCreck .. .....c.covuvnnnn.n 375

Woodside, Lake Lilly.. .. .......... 200 Erick, Gillum’spond. . .......cc0v.- 300

Youngsvifle, Moores Pond. ... . . 400 Haddock’s pond. . ... 0 2 000000 300

North Dakota: Guthrle, Fairview Pond............ 200

Dazoy, Ensign Lake................ 120 Helens, Indian Pond........occneeen 150

Douglas, Nelson-Darlson Iake...... 160 Unruh’spond.....ccceecevuencacne- 225
Tange: Y, 120 Ketchum, Duck CrooK........cececn 2,000

Forman, Lake Tjor................. 160 Kingfisher, Uncle Johns Creek...... 375

Lake Williams, Lake Williams. . ... 160 ||  McAlester, M., K. & T. Lake........ 18

Mercer, Brush Lake. ............... 240 || Madill, Cify Lake .....veaeuenennns.. 40

Petrol, City Lake....... ceeeaans 72 sco Lake.... 40
8 ring Lake........ 90 Yake Pottijohn. 40

Val?ey ity, Moon Lake. 240 Mangum, Cave Cr 500

‘Winner, Dog Ear Lake.. 126 Marietta, Club Lak 95

Ohio: Hurvo; Brothers 2%
150 Pesk Pond............ ceen 25
150 Moxhoms, East Water Hole Po; 160
150 MillCreek, Blue River......... 75
150 || Newkirk, boumrg Club Lake 375
150 Oklahoma City, Players Lake 200

Alllance, Westvillo Lako.... 375 State fish commission. . ... 3,600

Antwerp, Maumee River...... 500 Pauls Valloy, Liberty Lake. . 400

Bedford, Tinkers Croek. .... 150 | Pawhuska, Chepman Lake... 25

Berea, Diamond . ... 500 Hatt Lako..... evieaas 25

e Abram............ 500 Perry, Woodrufl Lake. . ... 225
Riddle’s pond........... 625 Prague, Smith’s pond...... . 300
Ru O suneneseennnn . 625 | Quay, Vogler'spond. 11117 . 200

Berlin Center, Spring Lake.......... 1,500 )| Seminole, Townsend’s pond. . 225

Blanchard, Gardner Quarry Pond... 200 Shawnee, Moud Lake._....... . 450

Cambridge, Brush Fork Creek....... 625 || Snydor Clear Lake.. .. 1. 400

Chillicothe, Lake Rowena. .. . 250 ,%p ro, Bowman’'s pond... 150
Palnt Creek................ 875 ulsa, T'ribos Creek........ ... 25

Cloveland, S8haker Heights Lal 225 Wister, Clear Lake................. 75

Columbus, Rocky Fork Creek. 625 || Pennsylvania:

Crestline, bandusky River 300 Aldham, Knickerbocker Pond. ..... 200
Walker Lake........ 225 Pickering Creek,..... e 200

East Monroe, Leos Cree: 300 Altoons, Juniats River.............. 1,800
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Pennsylvanis—Continued, Pennsylvania--Continued, -

Arcola, erkiomen Creek 300 Schwenksville, Branch Creek....... L;O
8kippack Creok.......--.. 100 Perkiomen Crock. ... .. 150

Avondale, White Clay Creek 300 Wost Bwamp Creek. ... 75

Collegevilie, Perkiomen Cree 200 |  Selinsgrove, Middlo Creek .

Skippack Creek........... 100 Seliersville, Perkiomen Creek,North-

Columbia, Chickies Creo 200 cast Branch.......c...ccoiieionn 200
Strickler Run......... 400 Slatington, Bowman Cree 100
Busquehanna River. 400 Empire Pond (A)........ 100

Denver, Kings Pond 2 Empire ’ond (B) .. 100
Leeds Run....o.coeveeeeicisaneann. 200 Trout Creck Pond.. - 200

Downingtown, Brandywine Creek. . 200 Somerfleld, Little Sundy Creok...... 300

uarry Pond......coecveviaia.. 100 Spartansburg, Clear Lako-.......... 200

Ephrata, Cocalico Creek........o. ... 200 Spring Mount, Branch Creek........ 150
Conostopa CrecK e veneeesnaennnn. 200 Perkiomen Croek.. .. ........ ... 15
Muddy CrecK. oocecieernienannnn. 200 Susquchanns, Susquehanna River. . 500

Evorett, Juniasta Rivor, Raystown Troy, Sugar Creek. . .o...coveuannnn. 200
Branch.... ...l 300 Uniontown, Corley Lake. ........... 300

Foster, Ely Lako........cooeenennn.. 200 || Valley Forge, Schuylkill River...... 100

Frazer, Horshey M{ll Pond.......... 200 Valley Croek Pond................ 100

Gaines Junction, Pine Creek........ 200 Warren, Alleghany Rivor. .......... 300

Goldshoro, Busquehanna River... ... 800 Conowago Creek.......coeecnoenaes 400

Gratersford, Branch Croek. ......... 150 ‘Wind Ridge, South Wheeling Creek. 100
Porkiomen CreeK.e.eees nneenann.. 450 Whecling Creek. ... euunnssrneens- 100

Green Lane, Perkiomen Creek.. ... 125 Wrightsviilo, Susquehanna River. ... 1,000

Huntingdon, Junfata River......... 100 Yorkes, Porkiomen Croek........... 200
Juniata River, Raystown Branch . 100 SKIPPACK Creok. ..vn..nne. ... e 100
Standing Stone Creek............. 200 Zolglersvillo, Perkiomen Creek. . ... 150

Lancaster, Conestogo Creck. ........ 600 | SBouth Caroling:

MINCIOoK...ccveerecnensennrennnsn 150 Alken, Bauskett Pond 5,000
Landigville, Chickios Creek.......... 200 Franklin'spond.............. . 3,000
Ieowisburg, Buflalo Creek........... 600 Btaub’s pond... .............. . 3,000

BullRun....c.cocovvanannnn 200 Tarrant’spond..........c..c.c.... 3,000

Chillisquaque Creek........ 600 Bennettsville, Egypt Mill Pond..... 4,000

PennsCreek. covvennenn.... . 200 all'spond..................... 8, 000

Spruce CreeK....coveeeeaciennn.... 200 Camden, Jordan’s pond............. 2,000

Susquchanna River............... 200 Swift Creek. ..o vveeineniennnn .. 3,000
Lititz, Hammer Creek.............. 200 Columbis, Crystal Lake............. 3,000
Media, Crum CreekK.c.eeenneann. ... 300 300dWII PONG v eeenonnrnonenons 9,000

Ridloy Creck.eovenvnnennennnnnnn. 150 Holman’spond....c.eeeaeeeennn.. 2,000
Montoursville, Loyalsock Creek. ... 500 Porter’'spond...... Ceneennerenaaas 1,900
Montrose, E1k Lake......c.......... 300 Sylvan’spond.....coceeiiiinnnn. 225

ElyLnfm......................... 200 Creston, Bog]gyGuH{Pond ......... 3,000

Heart Lake........ Ceeeeteeaaas 200 Darlington, L.owder Lake. ... . 750

Loako Montrose.........ceeuee..... 500 Denmark, Pearson’s pond...... 375

Norris Lake............ Neaeenenens 300 Eastover, Jumping Run Pond. 2,800
New Castlo, Little Neshannock Edg}clﬁe] , Mountain Creek. ... 500

rock...... Ceeeensaceaneeeaaans 400 Ehrhardt, Clearwater Lake. . 6,000

Noshannock Creek. - ooovveeenn.... 120 Fort Mill, Carhertt Lake. .. 1,000

Slvlppcr Rock Creek........ 400 Gary, Singley Mill Pond. .. 2,100
Newton, Noshaminy Creck. ... R 1M Gaston, 8an, y Run Pond.... 3,000
Northampton, Crystal Pond. ... ... 100 Great Falls, Catawba Lake. . 3, 500
Oaks, Perkiomen Creck. ............ 100 Qreer, Mill Pond. ... . PR 2,800

Schuylkil] River. ........... 100 Hartsville, Black Creek Pond . 7,000
Orbisonia, Aughwick Creck. .. 300 Trostwood LAaKe. .« voeeeerceennnen 2,000

Black Log Creek. ........... 200 Jofferson, Big Rocky Creck Pond. . . 2,000

8hade Gap Crosk...o.............. 100 Landrum, Hosiory Mill Pond....... 150

BpringCreek............. ... ..., 100 ley, iken Mnnufacturing
Peach Bottom, Busquohanna River. 225 ompeny Pond....... eeseeneenn 625
Pon Argi:l, Broadhead Lake........ 40 Langley Mills Pond........ 625

Lake Pauponoming........ . 40 Lexington, Barre Pond, Lowor 300

];/,-slzys Pond....._... 40 Barro Pond, Upper. ......... 600

Snydersville Creok. ... 40 Drehor Mill Pond. ... 600
Pequea, Otter Creck. ... 150 Factory Pond...... 2,100

Susquchanna River . 225 Twolve Milo ’ond. ....... 2,100
Perkiomenville, Perkiomen Crook... 150 Lowndesville, Rocky River.. 7,000
Thiladolphis, Willow Grove Lako. .. 650 | Marion, Little Pes Doe River 4,000
Thoenixville, Pickering Creek..... .. 500 | Monotta, Jordan's pond...... 2,400

uarryville, Conowingo Creek. 225 Yonce’spond-.......... 3,000

I(E)Io King Lako.. ... ..c..... 225 Necses, Pearson’s pond... 300
Rnho OTars Croek................ 225 Oran c‘burg, Davis’s pond. 2,000
R’déllsmllon, Perkiomeon Creek..... 150 Edisto River ......... 1,200

dlesburg, Juniata River, Rays- Fishory Branch.. 1,100

Rigym Branch.... 0T 200 Fralick’s pond. .. 1,500
R ldl“blu's Pond. .00l - 200 Pearson’s pond. 2,400

oaring B&{‘inﬁ, Plum Creek........ 300 Protty Pond. .. 2,400
R ;’;&l‘{;’t‘; Wne‘idit'l'e oo Groci % R 1Rivor B{anch].‘ .. }, %

S » onesto; . e Sprin 1 1

8t. Clair, Kaufman bong. 6> CF%® 300 B e o, man’s B! 5,000
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Disposition.

Number,

Disposition.

South Carolina—~Continued.
Ruby, SpringPond.................
St. Matthows, Wannamaker’s pol‘
Sencea, Prico’s ondM) ..
Price’s pond (B)..........
Springficld, Phillips Mill Pond ..
Steedman, Mill Branch Pond.
Summerv {llo Smith Pond..
Walhalla, I‘avlor s pond. .
Woodeide, Lake Ida... .
York, Crystal Pond.................
South Dakota:
Fort Picrre, Meers Pond. .
ITot Sprlngs Jee Pond
Lemmon, Flat Croex, .
Merriman, Round Lake.
Milbank Blg Stoue Lak
Rapid C{t) Spruce Pond .
Spearfish, Johnson’s pond
Nelson'’s pond,....
gr}ng Creek Pond.
(3} swr, Allen Lake
Long f.ako................
Wessington, Tofllemire Lake..
Tennessee:
Athens, G o%dﬁcld Creek

Columbia, Duck River....
Fountain Creek. ....
Rutherford Creek.

Cumberland C(ty Lick Crc

Erin, Wolls Creek...........
Franklin, Harpeth Rjver

Gibson, Persimmon Pon

Kcrrvmo Lone Pino Lako

Knomuo Lake Mahan, .

LaVv crgne Buchanan’s pon(l.

McKenzie, 'Cicar Loke.........

Mayland Selis Lake. .

Nashville, Lake Kewalco..,.

Pinson, Matihows's pond...

Rockwood, Rockwood Pond. .

Rogcrsvme, Limestono Creek..

Shelbyville, Duck River......

Springficld, Armstrong Lako .
old Deerlick kPond................

Trentou, Holmes’spond............

'l‘ullahomn Murricane Creok..... ...

chburg Mill Pond...... . .00
u IberryCreek...................

‘Wilder, Hollow Pond...............

Texas:

Albany, Lake Diller.................
Valleyview Pond... ...............
Alto, Hoover’'spond. . ..............

Amarillo, Amarillo Creck, Middle
Prong.....co.oiiiiiiaiiii e

Annona, Donison Ranch Luke......
GTOOMS LBKE . « v vvvnnrnnennenennes
PorterPond.........coovvnennn.-n

Archer City Aty Lako -
Carver Lake, oo ooeeeneii e

Arcola Junctiou, Clear Lake.
Austin, Insane fssglum Lake
Ballmgor C ni;obe Teok. ..
Fuzzy ceeeee
Mustn.ng Creek.
Pony Creek . .
Winters Lake.............
Beaumont, Holdobrand Bayou
Blg Wells, (‘]aybank Pond...
Minnehaha Vake....... ..
Thomson’s pond......ccceeunenn..

12,200

Texas—Continued.

Birome, Birome Pond.....

Blooming Grove, Ol Mili Pond ..’
Blossom, Tomerlin’s pond.
Ponhant, Bonham Club Lake.. ..

Boyd Club Lake. ......-
City Lake......
Meadow Luke..
Russell’s
Brenham ub Lake
Schroador’s lake... ... .
Brookston, McBath’s pon

Swan ,ake. .......................

Lake.
Hrownwood Brooke Smith Lake
ClubLake...............

Lake Richardson...
Burnet, Jiamilton Cre
bnrlng Creek.....
Cara, Ross’s pond
Carrizo Springs, 12
Center, Runnell’s pond
Wood Park Lake
Chapel Hill, Jackso:
Jockson Lake. .
Old River Lake..
Childress, Lake Keeler.
Chireno, highland Pon
Toutsth Lako.... ..
Clawson, Clawson Lako.
Cleburne, Countr uub
Clifton, lrandes
Clute, Lake Caro.
Lgke Jackson. .....
Colorado, Lone Wol{ C
Columbus B} ars’s pond
Cooper Lake......
nlcana 3urke Pond.
Orphan’Yome Lake,.
ofinery Roservolrs
Waterworks Pond..
Cotulla, Nueces River.
(,rqckott Bobbitt Lake

cCoy Creek......
D%ivn crfield, Donald Dell Pond. .

1llow ..

Dalhart, Rita Bianca Crook

e Kalb, Jones’s pond....
May’s )ond .........
Moenoek’s pond. .........
Russell’'spond..........

Denton, Bayless’s yond.. .
Wilkérson’s pond........
Detroit Mosa
Price’s
Diboll, Conn’s pond.......
Dub)in llucker s pond,...
B lectrn City Lake........
Meadow Lake...........
¥lgin, Burke’s pond......
(,arfson spond..........
Fisheris Loke. ..........

Engle, Vesolka's pond .....
Ennis, Gatowood’s pond. .
Herring Lako...........
Sand Lako..............
Falfurries, Monton’s ond.
Ferris, Malone’spond.....
Westor’spond. . .........
Flatonia, Vyoiala Lake. . .
‘Wheeler Lake...........
Flotcher, Villago Creek. . ..
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Texas—Continued. Texns—Continued.

Floresville, Galea’spond............ 12 Leroy, Hay Barn Pond. ............ 200
Fort Worth, Fosdick Lako........ 600 Schiroeder’spond............. . 200
Lake Loaiso..... venenmaras .. 30 Lindale, Lindale Lako....... 373
Lake Worth....oeveeeeenianaiias. 1,512 TOm LAKO. . eeenvseesrnnrnn 373
Franklfn, Garner’s pond . 200 Lindcn, Fant Lake. . .... 75
Freeport, Sulphur Lake............. 196 Llano, Stribling’s pond. . .. 400
Frisco, Henson’s pond.............. 300 Longviow, Martin’s pond. . 620
Garrison, Forn Lake. .........ooon 250 Lott, City Lako...oceeeaenns.a. 420
Garrison Lako. . ... eebenienneaaae. 750 Lueders, Brazos River,Cloar I'ork 800
Parrott’Spond. . coeeeecoenenneanee 500 Little Fish Creek.....ceuu.... 800
Gaston, Round Lake................ 126 Layford, Ritama Loko....... 12
Gatesvillo, Coryell CreeK . ..veeveene 464 McCoy, McGhee's pond . ...... 200
Cow Jouse Creek. - cvevveveannnens 428 Mabank, Croft’s pond.......... 200
Plum CreeK. .e.oecececcreceeceanen. 464 Madisonville, Robinson’s pond. 24
Tablo Rock Croek. ceeveeceveennnn. 404 Manor, Chamberlain’s pond. ... 75
Giddings, Albers Home Lake....... 420 Marlin, Fortune Lake........ 200
Clear Knot Pond....cooooeveennen 35 Johnson Lake...c.v.e..... 200
Holman Lake. .coeeveeceeerannenns 16 Reed’spond. .coceeen.... 200
Monzel’spond...oeoeeenniionenn... 17 8hiolds Lako.ecaeareaoannnn 200
Moorbe’spond. . ...coocieeiieinnnn 420 Mart, Willow Lako........... 400
Pin Oak Lako. .. coceemeeennennnn 17 Menard, Colery Creok...... 75
Saenger’spond.......co.eoiiienn. 35 CoglinCreek.....ceceeuee.. 5
Schatto’spond...c.c.ccoeineen.on. 420 Llano River, forksof...... 76
Gilmor,Club Pond.......cocenvnene. 200 8an Baba River.......... 76
Mud LaKo. . coveernenoneaccreannen 300 Wallick 1.aKo6. < .covannne. 75
OBKS LAKE . ceeeucecnsacrcannrnnnnn 200 Moridian, Bosque River.... 200
Goldthwaite, L.ake Hull............. 260 Mortens, Myrick’s pond ... e 200
Gonzales, Willard’s pond............ 120 | Mesquite, Dullas Mosquits Lako.. 220
Grand Raline, Big B Lako........... 500 Jobson Lake. ..... veseeiraenn 220
Carrington Lako. ool 250 Lawrenco Lake. . ........ 220
Clark’sIako. .. covvvrennvnnaeannnn 300 Moxin, Jones’s pond.......... 126
Germany Pond. .....oociviannn.n. 300 Morgan'’s pond............. 125
Goode'spond. . ..o.oeeenieiiinanns 300 Midland, Bryam Place Pond... 100
Luce'spond...oceerririaiainannnns 300 Mineola, Club Lake (A)........ 374
Thomas Lake, oo o.-coevnoorinse 250 Club Lake (B) - ..vneenronn.os 314
Westwood Lako....o.coeennnnnn... 250 Club Lake (C)...covvuievnecunrna. 374
Grapeland, Baker Lake. ...c.oov.ene. 400 Goldsmith’s pond EA) ............. 373
Bowman’spond. . ... censeriananen 400 Goldsmith’s pond (B3)........ . 373
Spring LaKo. - .. coeeeennnaeennnnnn 400 Hart Pond.......coeevnnn.... 373
Qrapevine, Chamblee’s pond........ 300 Reod’spond. .oceunvennnn.. 374
Greonbricr,Crow Lake.............. 773 8arber Club Lake.......... 373
IndisnLake. ..coouiieciiieinannns 774 Wells Lake. . ccocevveannn.. 373
Mountain Lake. . .coveeiiiienenns 773 Willow Lake......cc.ocnt 374
Greenville, Ward Club Lake. . ..... . 116 Milfett, Eclipse I’ond.......... e 100
Groesbeck, Groesbeck Pond......... 350 Mineral Wells, Country Club Lake.. 500
Hausbur\g, Hall Twin Lake. ........ 200 Elm Creok. .coveesevsannrnienneens 400
Harriss Valley, Harriss Pond....... . 200 Holt’s pond..oceenviaannn., 400
carne 8andy CreeK.........coeeees 650 Hubbard’slake............ 400
Henderson, Bennett's pond (A)..... 115 Moody, Acree’s pond......... 200
Bennou’sgond(B)............... 1156 Stampedo Lokoe. . .eve.nes 130
Deason Lake...... [ 115 Mount Calm, Clark Lako... 580
Dorsey’spond: ....cccevuueeneaenn 116 Tank B ceenernanannan . 580
Honey Island, Cochran’s pond. . .... 12 Wolfo Creek Lake. .occeveevesaanes 630

Houso, 8aw M1l Pond. ....ccennnnnn 197 Mount Pleasant, Ellis-Kelly Club
Thompson Lake. .......... . 197 La 300
Hubbard, Cedar Pond . . ............ 580 Mount Vernon, Blakey’s pond . 300
Huntington, Carter-Kelly ond.... . 200 Mullen, Leisure Land Lake. . 400
untsville, i?eldor’s pond........... 400 Naples, Sullivan 8anford Pon 1,600
Irene, Irone Lako. . ........ eevarens 200 Navasotta, Zulch Lako. .. 100
160’8 pORd . .. cereeeereennnennn- 200 Nowecastle, Torrell’s pond 300
Jacksonville Crysup’'s lake...... . 63 Newsome, Elwood Lako. . ... 200
Haberlfo’siak ceerrencenaes 63 Nowton, Big Cow Creek Pond 225
asper, 8andy Crook................ 12 Canoy Creck. 225
Jagton, Hackberry Lake. ....... 200 Eligoh Lake. 225
and Rock Lake.............. .. 200 Gunter’s pond 225

Kemp FOEloman’s pond...... 200 Now Willard, Lumber Company
Husfon’ ake... . .......... 200 Pond........ [P 580
Spence’s pond. 200 Nordhein, Butler Creek . . 125
200 Normangee, Ellison Pond 125
1,600 Northrup, Felkes Pond 420
24 || North Zulch, H. & T.C 125
200 South Zuleh Pond. 125
400 Olney, Adam’s gond 1700
0 400 Pnlltgt;;dl"?x Poﬁ . %g

400 ohde’s pond..
zands Vil | puonimtrad i
- 80 ut Rocl L

Laure, Lambrigh’s vond. .. 200 Palostine, Kikhart 1ako 400
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Paris, Conrady lake................ 400 Waco, Cooper's pond................ 50
Frazier lake..... .. 400 ElmLako.......cooooevnaniiiia... 4604
Jenkins'’s pond. 400 Escondida Lake................... 464
Jones's pond. .. 400 Everman Lake..... 60
Loraine Lako 400 Goodman Valley Laku 464
Scoty Pond............. 400 Hickory Creek...... 464

Passadena, Sanders’s pond. 70 Mann » 464

Phelps, Cling’s mill pond. ... 400 Maupin Lake. 484

Pittsburg, Cotter-Willes Pond.. 100 Meadors Lake. 464
IAly Pond...cciienenecnaranaannn 300 Qak Lake... 514

Port Arthur, Number S8cven Lake. . 300 Slone Lake.. 464

Quanah, Groesbeck Creek........... 225 Smith’s pond . 5

Randolph, Cat Tail Lake.. 300 Spring Lake.. 50

Rhome, Railroad Pond.... 600 Teal Lako..... 50

Richmond, 8mithers Lako. 300 ‘Waco Club Pond...... 100

Rivicra, Pataluma Pond ... 12 White Rock Form Pon 60

Rochelle, 8cllman Lake.. .. 100 Wildwood Lake ...... 464

Rock Island, Moore’s pond. 125 ‘Waclder, Hopkins Lake. 300

Rosebud, CaddoClub Lake 420 |  Walnut éﬁrmgs Katy L 400
City reservoirs 840 | | Webster, Rice Canal Pond 106
Ellson’s pond........... 420 Welfare, Joshua Creek. .. . . 400

Round Rock, Brushy Creek 300 ‘Wichita Falls, Hodge Lok 250

8an Angelo, Concho River. 125 Wichita Valley Pond . 200
KfowaCreek.....o..oooeenns.. 125 Winnshoro, 1.ske Erle. . 100

! 8San_Antonio, Breckenridge Ps Wills Poinf, Lako Crysta 220
Lake......... cene 270 Owens’s pond. .. 220
Harrigan l.ake. . 300 Thorn Lake.......... 220
Mcllvaing’s pon . 75 (| Utah:
Pipo Creok Lake..... . 600 Marysville, Panguitch Lake. 600
Zoological Park Pond - 90 Prico, Kilpack’s pond..... 300
! Ban Augustine, Ballard’ - 12 || Vermont:
. Ban Benito, Novotney . 12 Barton, Parker Pond. .. 300
! Banger, Duck Croek-... . 300 || Brattleboro, Lily Pond. . 75
| Barita, Santa Rosa Lake - 12 }] Virginia:
 Beguin, Geronimo Creek. . 300 Abingdon, McBroom Mill Pond..... 300
undnlué)o River.... . 300 Alta Vista, Stanton River........... 200

Bherman, Chapman Lak . 40 ‘Amherst, Campbell’s pond. . 100
Cottonwood Lake.........oeen. .. 1,800 Piney Ereek. .. ...\ ..... 300
Lakewood Pond.................. 24 Arratt, Johnson Creck Pond 100
Rogers’s pond... . 15 Basic, Bhenandoah River, South
8gven Mile Pond - 15 Fork..... s eeetaner s sasaanan 880

Spur,J. 2 Pond... . 200 Beaver Dam, Beaverdam Pond..... 40

Btafford, Lostor 1.ako. - 300 Blacksburg, élnking Creek.......... 185

8tanford, City Lake. 675 Blackstone, Dobson’s pond......... 120
Yish Creek...... . 800 Blaine, Blackwater River........... 400
Harroll’s pond .. 200 Bon Alr, Codar Crost Creek Pond. . - 1,700

8terling City, North Concho River.. 125 Boydton S%‘dnor 0ld Mill Pond.... 110

Strawn, Burton Lake 150 Burkeville, Ellett’s pond............ 80
Lyrs Tako-....... . : 150 || Charlottosville, Willow Spring Pond. 300
No.3 Lake.......... . 200 Clifton, Marris'spond.......c....... 200

Streetman, 8ims’s pond. . . 125 Crimorn, South River............... 80

Sugar Land, Biltmore lake......... 300 Danville, Lanier Pond. ... 300

Sulphur  Springs, Mclaugilin’s Dry Fork, Harper’s pond. 200

Y TR 100 Edinburg, Forest Borvice.. 300

Sweotwator, Santa Fe Lake. 400 Emporln! Jones Pond...-.. 200

Taylor, Burns Lake....... 400 Taylor'spond...........c..ooooo.l. 50

Temple, Lake Polk.. ... 250 Fredoricksburg, Harris Pond 600
e Columbus Lako. . %4 Miller LakG...o.ovununnn.. 600

Terrell, Cato Ranch Lako. 510 Rappahannock River. 2,200
Cottonwaod Lake....... 220 Hanover, Lake Aylett... 160

Texarksna, Chub Lako. .. 385 Harriston, S8outh River.. 86
Moores LaKe ......ooeen. 1,600 Honry, 8mith River... 700
Temple LaKO..uoeeeennon.- 600 Jefferson, 8andy Creek 500

’I’homtfalo, Ellison’s pond..-.... 400 |  Kinsale, Bchools Pond... 200
Graves’s pond..............ooeeeen 400 Loo Hall, Bmall Stream . 200

Timpson, Porterfield’s pond........ 3% X m, Kerrs Creek . 300

i WItcher's pond.....rveeeennnnnns 500 Maple Ml Pond...... 0 200

Trinity, Payton’spond............. 400 Louisa, Willlams Mill Pond.. 400

Troup, bity Waterworks Pond. ... .. 620 Lynch lll!ag, Lee'spond.... 160

Tyler, Chinquapin Lake............ 373 Malden, Hening’s pond... . 300
Country Club Lake.ecoeuunnn..... 373 Martinsville, Brown’s pond. . .. 200
Lakew Lake..oioieeniaiaaa.., 373 Massaponax, Massaponax J 400
Park Club Lake.....o.oueenaeo. .. 200 Meadow, Eberhard’s 200
Btarr Lake ... .......ccoueenenn.. 300 Moadow Pond.............. 300

Valley Mills, Lake Elmo............ 200 Minshull’s pond..... ... 200

Vernon, Anderson Leke........... . 125 Middletown ar Creek. ... 300

Voth, Pine Island Creck ... .o....... 12| Milford, white's pond...... . .11 40

Waco, trong Lake..ococeunnen.. 50 Moccasin Gap, Holston River, North
Axtoll Lake.. ...l 60 orK......... feretiaeiieneenianas 400

464 New Castle, Cruigs Croek............ . 400

Bosque Home Lake...............
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ow Castle, Johns Creek.........__. 200 Bloomer, Island Lake............... 125
%0 Mt. Sharon Pond..... ..., 200 JimLake....cooiiiiiiiiin. 126
ertson River.............. ... 300 LakoComo..ceeveeeennnenn.. . 125
I’al.mym, Rivanna RiVOF ------------ 300 Little Beavor LaKOeeeseeeannannns 125
})’an}x(pllln Baker Sspon ------------- 'foo Long Liak i e.. Popg T {%5
arksley, Mason’spond..........._. 60 Marsh MillerPond................ ]
Pemberton, rla gan Ml Pond. .. 400 Mud LaKe.uureoenananamonenennnnns 125
Trenholm Pond. .. evveveresnnennn. 400 Pickcrel Lake......... P 125
Dotorsburg, Ashen Creok. 400 Pike LaKO.oemeaememem s aeanannans 125
Philpot, Smith River............... 400 RICOLAKOce e eeerenaeaeaanaaananns 125
Port Roj {ubhc, Shenandoah River, ROCK LAK®. oo oo, 125
South Fork.......... [ERCLETTEET P 120 Round Lake. -ccoeveenneaienaanan. 125
Richmond, Jollys Mill Pond.. . 160 Salisbury Lake.eeeseeecnenneaannes 125
King william Mills Pond.. . 120 Shattuck Lako. ..ooooosoonoononn 125
Rocky Mount, Giles Mill Pond . 400 Hown Lino Lako. ..o 0o 125
Power Pond........ . 400 Bowler, Heaberleln Lake..c......... 40
Suﬂolk Lake Bav "§ . 400 Centuria, Deer LakKe . ... v.onvonoes 125
Bweot Hall, Custis ,ak - 120 ¢ hippown Falls, City Yond.......... 700
Swords Crcok Clinch R Davis LAKG. . «nunneceecaceanancnns 700
Spring ForK...... s 400 Lake WISSOta. ceneneeeaceseneeenns 700
Vickers, Now River... 160 Oneils Creek. ... 700
Wakeflold, Airfleld Lal 400 YCIOW RAVOL. ¢ mnn s aeeanaannnn 450
‘Walker Ford, James Riv 400 Clayton, Mississi a1,700
Waverly, Shingleton ond 400 Coloma, Cartor L 450
West Point, Goddins Pon 450 Ploasint Lako 450
‘Wilson, Hobbs's pond.. 80 Comstock, I’ipe Lake 400
Woodstock, Shenand Cumberland, Beaver Dam Lake..... 500
w lti(\),rith Forkeea..o..o 400 _DSnill]dI{Jak ........................ 400
est Vir : evils Lake, Dovils Lake........... 600
Arden, Laurel Creek. ... 300 Donaldson, f}lg Tortage Lake....... 100
Berkley Springs, 8leopy 300 DONBE LAKO. - vcsnensnnrmnnonns 100
Contral, Anold Creek. . . 240 Landing, Lake..o..oooioiiiiiiiil. 100
Charles Town, Evetts R 200 Little Portago Lako.....cc........ 100
d 1,400 Pink Eyo Lako....co.oiiii.l. 100
rg, 540 Eau Claire, Dell Pond............... 375
800 Flcho, Otter Lakoeeee e s cveennnn. ... 100
gB 300 PineLako..ccoeeooaeroieuaa.ann,. 200
Elm Grove, Big Whoolim, s Crook . . 700 Elmwood, Eau Galle Mill Tond..... 200
Martinsburg, Patterson’s pond...... 500 Fisher Ln‘\(\, Fishor Lake........... 300
Paw Paw abupon River..... 375 Fond du Lac, Long Lake........... 300
Thilippi, Sugar Cregk 200 Moon Lake........... 200
Romnoy Potomac Rlver, South Mullet Lake.. . 200
BIANCR. e e vneeenonrnsnanseanen 2,250 Round LaKe.veeeeneneavanaeaanns . 200
‘Walkersville, Monon&,ahela Rwor, Twin Lake..cveiairiennncananans 300
North Branch......o...ueneceennn- 200 WOl Lake. . ceeeeoieaonanonananas 300
‘Weston, Monongahels River, West Fox Lake, ¥ox Lako.. . 750
Y A 800 Trodonia, Milwattkee River. 625
‘Wisconsin: . Galesville, Lako Marinuka. . 600
Alma, State fish commmission. . .... 8,000 Gordon, Big Lau Claire Lake. 100
Baraboo, Dell Creek l'ond... 150 100
Ellendale Springs Pond. 15 100
Forn Dell Pond....... 160 100
Gray Slough Pond. . 160 100
Lochirror Bay.... 150 100
Mirror Lake....... 450 Hartford, Collins Lake. 375
Narrows Creok...... 150 Mud LaXe............ 375
Osborne Point Pond. 150 Murphy-Maloy Lake 600
PlckorclSlou% Poud... 150 Hatficld, Lake Arbutus. .. 120
Ringlin ing Pond. 160 IIawthomc Lake Minnesung.. 100
Smiths Slough Yond...... 150 Lake Nobngammon ..... 100
South Bay Pond.......... 150 Hayward, Androw Lake. . 100
ring Brook ............. 150 Anthony Lnko ....... . 100
Y mos MillPond...... 160 Arrow Poud .. . 100
Twin Slough Pond.... 150 Ayors Lake. . 100
Bayflold, Biskiwit Lake....... 280 Balsam Lako. 100
Beaver Beuver Dnm Lake....] 1,200 Barney Lake 100
Birchwood, ﬁlrch ............ 70 Bean Lake. 100
Black River Falls, Bluok River. 300 Big Lake... 100
Douglas LBK. oeasennenansans 300 Blue Lake. .. 100
Morrison CreeK...eoeeeene- 300 Booze Lake. . 100
Stobbins Lake. . ce.nvveoeanes 300 Cable Lake. .. 100
Blalr, Trempealeau River.. .. 500 Calhoun Lako 100
Bloomer, Ax Handle Lake. ... 126 Curpentor Lake.. lgg
Big Beaver LaKe.-eeeee.e-e- 126 Cass Lake. ....... 100
Boot LK. eevueacerenrnnnnn 125 (‘hifxpown Lake. . 100
Chein LaKe. ..c.ceeeeeaecncnn- 125 Claire Lake. ... 400
Cornell LaKo. -ccoveearaacencaanens 125 Como Lake... 1%
Hennenlan Lake..........c..oeen 125 Cook LaKO..c.eionienannanes

s Rescued from overflowed lands and restored to original waters.
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Hayward, Crab Lake........... ... 100 Hayward, Witz I.ake. .............. 10
Crandeli Lake................ 100 || ¥Iazlehurst, Lake Katherine..... ... 200
Crystal Laks.. 100 Wind Pudding Lake......-....... 200
Dandy Lake.. 100 Heafford, Bass Tuake. ...oooeernnnnn 200
Eagle Lake ... 100 Manson 1.8K0. ..coeuvernrnarvaamens 200
Elbow 1-ake. 100 Stag Lake........... eeeeeaiaens 200
Flmo Lake.. 100 Ttudson, Burkbardt Pond........... 300
Ford Lake.. 100 Inde‘;()endence, Buglel.gke.......... 2,725
Forest Lake. 100 ElkLake......cooooiiiinas viianes 1,850
Fox Lake..... 100 La Crosse, Mississlppi River......... a1l,360
Frances Lake. 100 Lake Beulah, Lake Bentlah.......... 400
Fredic Lake. 100 Lake Millicent, Bingo Lak . 100
Frog Lake.... 100 Doscoe Bay Lake..... .- ]
George Lake, . 100 Rubar Lake......... . 100
Giblin T.ake..... 100 Crow LaKe. ..coveiieeionennennann. 100
Glenwood Lake. 100 Eaglo LAaKO. coeenerieaiearnannnns 100
Glover l.akeo 100 Tleart Lake...ooovveeinaeeennean. 100
Hallie Lgke. . . . 100 Lost Lake......... .- 100
Harriett Lake.  ............... 100 -Lower Pike l.ake... . 100
Harry Lake. ....o.oo.oooaiiLl. 100 PikeLake........... . 100
Hazen Smith Lake................ 100 Pine Tree Lake..... 100
HelenLake....................... 100 Spring Lake......... . 100
He])we§ Lakee.eerer i coraennannn. 100 Swanson Lake...... . 100
Heon 511 {1 100 Twin Lakes...coceeer.verenieennns 100
Hemlock I.ake....ccoceoeeianen.a.. 100 Lake Neobagammon, Lake Neha-
Horselake......ooooeoiiiioaai, 100 EAIRINON ., ., eeveieannceenenanseann 3n0
Island Lake....cooeeeeeieannn.n. 100 Laona, Birch Lake...... . 300
Jag Lake.... cen 100 Silver Lake............. 300
James Lake. 100 Lavalle, Durens Mill Pond.. 200
Jane Lake. 100 avalloPond........... 300
Jewell Lake. .. 100 Madison, State fish comm 1,400
Katinka l.ake. ... 100 Mattoon, Paker Lake..... 100
Lenroot Jake...ccovoveeeannaa. . 100 Dollar Lagke............. o 200
Linden LAKe. cocoeeeeeniiiiannnn.. 100 Johnson L.ake 200
TAttleJoln Lake....c...covennnn.. 100 Menomonie, Asylum Band Lake. 200
Littlo Iong Lake.................. 100 Atlasta Lake. . 200
Luce Lake. ....... s 100 (‘aryville J.ake............ . 200
MapleLako.....ocoovvaniiaa... 1 100 Cedar ligke....co.coo..... 200
Mary Lake....cooveeeeininaninaan, 100 Cutoff Lake...ceeieeneaann 200
Mayo Lake.......... e 100 DoyleLake............... 200
Minnle Lake. ................c.... 100 Dunnville Coutoff Lake. .. 200
Muscalongo Lake.... 100 Eighteen Mlle Lake....... 200
New Lake........... N 100 Goosel.ake, . ..o ..., 200
North Lake. . 160 Ilay Rlver..... 200
Ore Lake. ... 100 1.ako Monomonie 200
Owen T.ake 100 Manbeek Cutotl ILake..-.... 200
Papnose Lake....... 100 Manley Bend Lake.......... 200
Peter Lake.......... 100 Miller Lake..........c.oeat 200
Pike Lake. aee L 100 Moore ¥Farm Lake........... 200
PinoLake......c........ . 100 Mud Lake cc.oeenniiniannnen 200
Pohaquon lake......... . 100 Pitt LaKe.eeeeeeeeaee ianenns 200
Rainbow Lake.......... 100 Red Cedar River.............. 200
Razor Back Lake....... . 100 Rowe Lake.....eaerveeneneaaaionn 200
Rivkin Lake............ . 100 Btump Lake. coeeuereececaniaa, 200
Rock lake................ 100 Wilson Lake, coeveeerceaeennii 200
Sady Lake................ . 100 Mercer, TrudeLako.....ooeeen L ... 1,000
Bt. John Lake............. . 100 Muscoda, Cross Lake..co.ooeeeni.. .. 300
Sand Lake................ . 100 Dixon Jake....ooveneiiiiii L 300
8hadow Lake............. 100 High Bank Lake............ . .. 300
Shell I.ake..coeeveninnaen.en 100 Wendall Lake.....oooeoiil L ... 200
Sims Lako. 100 Mill Creek I’ond. . 300
Slsco Y.ako. 100 Moore Lake...... 300
8lim Lak 100 Iuffenrod Lake.. 300
8pirit Lake 100 Narrows, Cedar I'ake 500
&pruce Lake. 100 Nashota, Pine Lake.. 400
Squirrel Lako 100 Now Lisbon, Fish Lake 375
Star Lake... 100 LakeJuneau........... ... . .. 375
Storm Lake 100 Lake Van Kuron........... . ... 375
Sunday Lak N 100 Temonweir River.. 375
Tener Lake..........oo....... 100 Littie Yetlow River. . 375
Tompkins Lake....ccooeeennannn.. 100 Yeollow River............ el 375
Thomas Lake......c..coon oL, 100 New Richmond, Willow River. 60
Toba Lake.......ceeveeuieiann... 100 Norrie, 3ass Lake........_. 100
Turtle Lake...... . 100 Halfway Lake....... . 100
White Sand Lake.. 100 Lake GoTo It....... . 100
Wiidcal Lake.... 100 Lake Wausau.......... 100

. Wilson Lake..... 100 Long Rice lake........ . 100
Winneaho Lake. 100 Mayllower Loke........ . 100
Witch Lake.........oooiiiiaial, 100 Mud Lake.......ooo.ooiii L 100

a Rescued from overflowed lands and restored to original waters,
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Norrie, Pike Lako. ..coenueniinaaiil 100 Sheboggnn, Pigeon lako............ 625
Rice lLake.......coomeeennnt . 100 Solon Springs, Cabin Lake.......... 100
Road Lako.... 100 Lake 8t. CrofX....ocoieeeinaan.s 100
Short Portage Lake 100 Sullivan Lake... 100
Smith lake.....ceoeeenennns . 100 Twin Lake.............. 100
Stony Lake.......-eoeiioent . 160 South Range, Lyman Lake 200
Twin Lake.. . 107 Superior, Amnicon 75

Park Falls, Ox 70 Dowling Lake. 100
Shnurs Lake. . 70 Mast, Lake 100

Pembine, Bass L 150 Three Lake, Columbus 100
Lake Nine.......oeeoveeennnn 150 Deot Lake. .. ... .. 100
Lindquist Lake. 200 1Zagle Chain of Lakes. cee 75
Rock Loke...... 150 Island Lake. .oooaveninennnnnn.. 100

Thelps, Big Bass L 100 Laurel LaKe..oo.oooooaneauaaoas 100
Big Twin Lake 100 Little FFork Luke..---..-..02100 100
Lako No Seo Um. 100 Long Lake. ..ooevoveeiereeneaanens 100
Litt]o Bass Lako. . 100 Medieine Luke. . ....ooocoeeiiiit 100
Lonk Lako....... eees - 100 Planting Ground Lake............ 100

Phillips, Bass Lake. ..ooveeeavnnnn. 100 Round Lake...........cooiiiiiis 75
Conners Lake. . ...cceeeenninao 100 Spirit Lake. . ..coevniiiennanian.. 100
Cranberry Lake.............. . 100 Thundor Lake......ccceverninnnns 75
Crane-Chaso Lako.-.......... . 100 Tomahawk, IBass Lake.............. 150
Dardis Lako.....coeveenenne. 100 BUITOWS LOKC.evnrensnennsnnnss 100
Deor LaKo...ocveonrreareast 100 Buteau Lake...cceveeriniannna.. 100

- 100 Clear LaKe. .. ...covuvrnennnnnnn. 160

100 Creseent Lake.........o.ooooaee. 100

100 Crystal Lake.......ooooovviienann 150

100 Decr Lake. .. .oovevneeennnnnnnn.- 150

100 Hall Moon lako................... 150

Long l.ake....... .- 100 Hancock Lake.................... 100
Lunt Lake_ .....cocveeneanian 100 James Lako.. ...l 150
Minnow lake............. ces 100 KingVond.................... ... 150
Musser Lake. ..cooovenianan.s 100 LokeClara...coooeiieeiaa ... 150
Prico LaKe.o.eeeeerionenann.. 100 Lako GeOrgo....ocvvveeenanean... 100
Riley Loko.......ccovnnnnnnn. 100 LakoJulia. ... ...l 100
Round Lake.......coveeennn. 100 Lake Thompson.................. 100
Worcester Lako......cooonntn 100 Manson Lake. ..ol 100

Prantice, Woreester Lako. ... 300 Muscalonge Lake.................. 100
Tteedshurg, Dell ond..._ 02 010 200 Reno Lako........ 150
Mirror Lako....o.ovenonvi 300 Rico Lake... 100

Reserve, Grindstone Lako...... . 300 TRoad Lako.. 150
Laka Court Qrcilles. s 300 Round Lake.. 150
Little Lake Court Oreilles 200 Sawyer Lake...ooeueoiennaiii.. 100

Rhinclander, Bass Lako.. 25 Sovon Islo Lake. - .... ... ... 100
Bon Swoot Lako. . . 25 Silver Lake. .. c.oereieiniaieiaaan. 100
Boom Lake..... .- 25 Smith Lake...cooveiiiaiiiil 150
Crescent LakC.ooveennnnn.. . 25 Somo Luke..ovoieniniaiill 160
ITancock Lake. .. .. e 25 Somo River...................... 150
Jennic Weber Lake. . 25 Swamp LoKe. .. oceevieioaenaal. 150
Lake George. ... 15 Tomahawk River................. 150
LakeJula.....coveeenvenni., .. 15 Wisconsin River. ................. 150
Lake Thompson........... . 15 Wisconsin River Pond............ 150
Marshall Lako.oooeooenan. .. 15 Wabeno, Ada Lake......ooanaloL... 150
Moen LaKoO...ccoovennannn .. 15 Bass LuKCeoeeovnvirineniaiianies 7%
Onelda Loke...c..oovvnen... .. 15 Teach Lake ...ooveviaiiaiiaa.t 150
Year] Lake..ovooveennnn.n. . 15 Little Long Lake.................. 75
Plno Lake...coceueenaa..n .. 15 TPerch Lake. . c.cvveviimnnnnnna.s 75
Shepard Lake........... .. 15 Rango Lino Lake................. 75
Silver Lake.......cen.... .. 50 Richardson Lake.................. 75
Squash Lake............ .. 50 Shoo Lake. . ..eevevnanaieaneaao. 150
Stono Lak€......oooenano.. .. 50 Trump Loko........coeaeeninniio. 150
Sugar Camp Lake . 75 Waussu, Big Rib River............. 750
Thunder Lake........... .. 75 Lake (’Yausuu ............. 750
Town Line Lako. . . 75 Pine River..coeeeeieiiiiiil, 750
Washburn Lako 75 West Bend, Big Cedar Lake......... 500
Wolt Lake. ... 75 Wild Roso, Kosel Lake.............. 60

Rib Lako, Nortk 60 Round Lako. ..o.v.ooeunaaiiiiil. 60
North Spirit Lake. . 60 )| Winter, Barber Lake........... . 70
South liarper Lake...... 60 Brunott Lake..... ceen 70

Rico Lake, Tuscobia Lako. .. 300 Mud Lake..... 70

Richfield, Friess Lake........ 375 || Wyoming:

Roesholt, MUl Pond, ... . 10 750 heyenno, Lake Minnehaha 600

Halmo, Sisldwit Lako. .. ... 160 Sloans Lake........o...o.. 600

Bauk City, Crystal Lake...... 80 {| Moxico: Nacozari, Huacal Dam.. 5,000
Koenig Mill ond . 80 T 395 045
Lake Swenson. .. ............ 80 425,045

Sheboy%;l Falls, Lake Ellen.. . 625 Totald ..ooveennrnennnenernnens 1,100,420
LONE LAKS. ¢ e aaeeenannnnrnnns 625

a IExclusive of 805 {ry and 3,360 fingerlings lost in transit.
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Alabama: Magsachusetts:
Birmingham, Black Creck Pond. ... 300 Great Barrington, Lake Buol.. 3,000

Central Waterworks Lake.. .. . 400 Lake Garflold........... 3,000

Tuscambia, Town Creek.. . 400 Huntington, Norwich Pond. 1,500
Arkansas; Westfleld hivcr, East Bran 1,500
Hardy, Forty Island Cree! 12,000 Lee, Goose Pond....: 4,000
Spring River....... 4,000 Greenwater Pond 1,000
Hot Springs, Alum 3,000 Laurel Lake, ....... 2,000

Glazy Pole Creek 4,000 Lenox, L.ake Mahkean 11,600

Saline River, Middle F 4,000 Stocf;bn‘dgo Lake..... 11,500

Saline River, South Fork. 3,000 Littloton, Spectacle Pon 80

Imboden Sé)ring River..... 5,000 Richmond Furnace, Cranberry Pond. 1500
Mammoth pring, Myatt River. 3,000 Shelburne Falis, Ashfleld Pond +1, 50,
Spring River and branchos. . 960 Deerfleld River.. ... 1,6

Tracey Creek.......... 200 Reservoirs 2,3 and 4 4,500

Mountainburg, Ceda: 300 || Michigan: Gladwin, Lucas Lake...... 400

Frog Bayou......... . 300 || Minnesota: Mississippt
Colorado: Littleton, Ken- es. 900 RiVOr.coiiiiiiiiiiiiiiiienienianne. » 22,190
Delaware: Wilmington, Brandywine Missouri:

417 S P 300 Aurors, Flat Creok.... 100
Georgta: Toccoa, Toccoa Creek Yond. . 200 Rolla,ﬁlg Piney Creek 100
Illinois: . Cane 8pring Creek . 300

Antjoch, Third Lake................ 675 Littlo I’iney Rivor 100

Lawrencoville, Beave Pond.... 200 Salem, Mercmec Rive 400
Robison LaKe.eeoeeeveiieeniannns 200 Sparta, Finiey Creok. . 100
ana: Now Haempshire:

Crandall, IndlanCreek.............. 1,000 Keene, Spofford Lake....... 1,500

Depauw, Blue River................ 400 Neowport, Rocky Bound Fon 1,600

Indimapolis, Buck Creek. ... 600 Pilymout‘h, Ellsworth Pond. 1,000
EagloCreek. 14,000 West Ridge, Perley Lake.. 1,600

FallCreck..
Joffersonville, Si
‘White River..
Muncie, White Ri
Neow Alhany, Graff Po
Indian Creek...
LittleIndlanC
Silver Creek.. .
Bilver Creok, M1
Paoll, Lick Creck......
St. Paul, Flat Rock Riv
Sellersburg, Balknap Lake
Globo Lake,............
Torre Haute, Wabash River..
Towa:
Chester, Upper Towa Rivor...
Manchoster, Maquokota River
Mason City, Lime Creck......
Kentucky:

14,000 || New Jorsey:

400 || Now York:

. 15,000 Lake George... ccoocvee...
. 15,000 Port Henry, Deadw
. 200 Lake Champlain.
...... 600 Lake Nokomis.
Lodgoe Lake......
...... © $500 Wawamaissa Lako. ..

L 1,560 North Carolina:

...... 100 Rutberfordton,

400 Hackettstown, Budd Lake
14,000 Guard Lock Pond

600 Mountain Lake
200 Newburg Pond
100 ‘Waterloo Pond. .. .
400 McAfoe, Wildwood L
600 || Now Mexico: S8anta Fe,Ca

300 Montcalm Landing, Eagle Lake.

820 Whitchal), Motawee Rivor..........

Etowah, Bluff Pond................
------ 200 Lenoir, Buffalo CreekI’ond... ..
Coxe’s Pond.

Cynthisna, Licking River, South Green River.............
FOrK..ioeieneieaiiiiiiiieiianaa GO0 Greon River Lako..
Y.awrenceburg, Salt River... 800 Upper Broad River.......... ..

Louisvillo, Douglas Park Lake..

South Park, South Park Lake
Maine:
Bath, Lako Noquassctt...
Lily Pond............

Boothbay Harbor, Camphell
Bridgton, Highland Lake. ..
Ellsworth, Walker Pond..
Fryeburg, Kezar Lake..

ovewell Pond.....

Gray, Dry Pond.. .

Livermore Falls, Davids Pond

Osakland, Little Pond.........

Poland, Lake Thompson. .

8andy Creek, Woods Pond..

Maryland:

Cumberland, Castleman River.

EvittsCroek................

3,000 commission....
Ponnsylvania:

1,000 Delawaro River....
11,500 Forost Lake......
12,000 Lake Tament........

60 Canton, Lake Nepahwin.
2,500 Easton, Delaware River.
1 Echo Lake, Echo Lake..
Kennet, Pusey Lake.. .
1,500 Lancaster, Conestoga Cree,
Il, 500 Lititz, Conestoga Croek. .
285 Pequea, Pequea Creck. . .
13,500 Pittston, Susquehanna River
Slatington, Maiden Creek. . ... .
...... 400 Trout Run, Little Pine Croak
...... 400 Lycoming Creek

¥5,000 Oklahoma: Oklghoma City, State fish

1.500 Bushkill, Deer Lake. ......

Fifteon MileCreek................ 300 West Chester, Brandywine Creok. . .

Sidling HillCroek................. 400 ‘Whitford, Blue Hole Pond

TownCreek........oooovvvien... 400 || Rhode Island;

WillsCreek........ooo.oooeennn. .. 400 A](J})onau Fresh Pond
‘Williamsport, Potomac River...... 8C0 orton Pond......

a Rescuod from overflowed lands and restored to orlginal waters,
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ode Island—Continued. Virginia—Caontinued,
Rgpdponwg, Woquogonsett Pond. ... +1,000 | Emporia, Threo Croeks............. 180

Providence, Gorton Pond..... 1,000 Front Royal, Shenandosh River. .. 1 5,900
Herring Pond........- 2,000 | Harriston, South River. ....... .. ¥ 2,500
Moswausicut Lake. . 1, 500 Hot Bprings, Jackson River......... 6, 000
Quiduick Reservoir. 1, 500 Stanley, Shenandosh River, South .
Southwood It’gnpds.a. . 11' % - E‘({}-k.'i;‘i .......................... 15,000

uogonse ond........ , ost Vir, a2

ngoon(sloc et, Schoeneconot Pond.... 11, 500 Charleston, Elk River............... 19,000

Tennessee: Glendon, Bireh River.. .. . .. 112,000

Bluf! City, Holston River........... 450 Patterson Creek, Patterson Creek. .. 500

Chattancogs, Middlo Creek..........[{  T1,000 |  Webstor Springs, Elkc River, Back | 6,000
North Chickamaugsa Creck .. 1,000 || White Sulphur Springs, Meadow
Johnson City, Watauga River. 600 PODA. . iuceieeninnenraenaeanoaranns 840

Murfreesboro, Stons River....... t 16,000 || Wisconsin:

Rock Island, Caney Fork River 13,600 Tond du Lac, Devil Lako........... 200

Vormont: Lake De Novou...... .. 400
Castleton, Lake Bomoseen. ......... 150() Mercer, Trude Lako.......c.vvuannns 3,600

vﬂydevillo, Lake Bomosoen.......... 500 ———m
irginia:

A%lhby, Shenandoah River.......... 15,000 Totala. . ovnenniiiiieies { 43745

Emporia, Meherrin River....... ... 180

ROCK BASS,
Alabama: Mijchigan:

Anniston, Coldwater Creek.......... 300 Jnclgsaon, Browns Lake. 400
Nesbit pond.......... . 400 Michigan Contre Pon 400
Willett’s Pond.................... 200 Twin Lake, Twin Lakes 400

Arkansas: ‘West Lako.......... 400

Bentonville, Bella Vista Lake,....... €00 ii Minnesota: Homer, Mississ{ b 200

Eldorado, Hudson'’s pond... 524 || Mississippi: Friar Point, l\Px

Barrison, Buffalo River. 200 REVOr.eeetiaeeeieiannnnns b 440
Cecil Creek. ........... 200 || Missouri:

Flat Rock Creek........ 200 Aurorg, Tlat Creck...c.......... 600
Mill Creck............. 200 Cabool, Crater Pond. 200

Lewisville, Spirit Lake.. 786 Cuba, Huzzah Creek. K00

8t. Yoo, Cave Creek......... 100 J o)i:lln, Sloan’s pond. 250

Spr)ln dale, North Osage Creck. 400 hoinas Lakes. .. 400
Pation Lake...... 400 Houston, Arthur Cree 400
Richland Creek. ., . 400 Reeds, Young's pond. .. 200

Colorado: Longmont, Dawson Lako. .. 1,000 Rolla, Littlo P’inoy Creck 400
Delaware: Wilmington, Sodgely Lake. 200 8t. James, Bourbois Creo 400
Georgia: S{mrta Fnloy Creok.... 200

Roberta, Lowe’s pond.. 1,000 8teclville, Moremec River.......... 400

Romo, Dykes Croek... 1,000 || Montana: Corinth, Sprinpdale Y'ond... 20

Btflesville, McGowan’s 150 /| New Jorsey: White House Station,

Stone Mountain, Nicholes’s por 150 Taul Poppe Pond...........c........ 200

Nilinojs: Warren, Apple RRiver.... 2,500 {| New Moxico: Cutter, Elophant Butte
Indiana: LOKO - e eeerineansecnnaiaanceanns 200

Greensbur;iv Kessing’s pond. .. 200 || Now York: Davenport Center, Cher-

Joffersonville, Q. M. Depot Pon 600 lotto River...... PRPPPPI PO 200

Muncie, Main Lagoon.......... 800 }| North Carolina:

owa; * Hendersonville, Imbersley Pond.... 500

Manchester, Maguoketa River....... 2,250 Norlina, Fleming Yond............. 400

8pirit Lake, 8tate fish commission. .. 13,000 LargoPond.......coemveiiinaanan 350
LELH LeesPond...c.coovevvencnnnnnnn.. 325

Kincaid, Grindstone Lake........... 200 Owens Creek Pond....ooooene... 400
Sflver 8pring Lake P 200 Rogers Lake. ..ocaeieaeiiaaai... 325

Keontucky: 8hocco Lake. .oeen.eiannoan... 500

Cave CYty, Phoobe Ann Pond....... 500 North Wilkesboro, Hendren’s pond. 550

Horso Cave, Page’s Pond....... . 500 Reddios RIVer. c.cecevueneerannn.. 1,000

Louisville, 1Liake Lansdowne. ... .. 600 Raleigh, Doctor’s Lako.............. 500

Olive Hill, Tiger Crook.............. 300 Hood Mill Pond................... 500

Rich Pon {llow 8hade Pond..... 1,000 Milburnje Pond................... 400

Roulette, Burke’s pond............. 500 Nouseoco Club Pond.............. 3,750

South Park, South Park Lake....... 1,850 Peachtreo Pond................... 1,000
ullivan, Amerson’s pond..... veeaen 300 Rural Hall, Pstree’s pond........... 500

Maryland: smithfield, Holts Lako........... vee 600

Easton, Shannahan’s pond.......... 200 Woodside, Lake Lottie.............. 800

Hagerstown, Antjetam Creek........ 1,200 hio:

Lewlstown, State fish commission. .. 2,900 East Monroo, Leos Creck......... e 100

Robinson, Magothy River........... 300 || Greenfleld, Palnt Creek..-..coc..... 100

s Exclusive of 4,900 fry and 1,125 fingerlings lost In transit.
b Resouod from overfiowed lands and restored to original waters.
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ToraL DistriBuTION OF FisE AND Fisn Ecas, BY Species, Fiscar YEar 1919—
Continued.

ROCK BASS8—Continued.

Digpasition. Number. Disposition. Number.
Ohjo-—Continued, Texas—Continued.

Greenfield, Rattlesnake Crook....... 100 Jacksonville, 1aberlie Lake......... 50

Rocky Fork Creek................ 100 Pond................ 50
Oklshoma: Lyons, Harper’s pond..... 200 Lawrence Lake............ 50
Pennsylvania: ng Lake................. 50

Doylestown, North Branch Creek. .. 200 McReynolds Lake.......... 50
Swartzlander Mill Pond......... . 200 Park Lake................... 50

Meadowbrook, Farm Lake.......... 200 Pussler Lako................. 50

South Carolina: Kemp, Shaw Lake......... 36
Columbisa, Messer Mill Pond......... 300 Lampasas, Culver’s pond... 50
8t. Mathews, Millwood Pond........ 300 Loraino, Bauman’s pond... 50

Tennessee: McDade, Bormnuda Pond............ 50

Cleveland, Fillauer's pond.......... 500 Moody, Gent Pond.................. 45

Franklin, Wost Ilarpeth River, Overton, Strickland Lake........... 50
Murphy Fork......coooiiieeenan.. 1,000 Pittsburg, Willow Lake............. 50

Harriman, Lovely Springs ’ond. . .. 1,200 Stamlford, City Lake......ceccune... 75

Morristown, Light Company Yond.. 335 || Virginia:

Murfresshoro, Stone River.......... 6, 000 Ashland, Willow Spring Pond...... 200

Prospect Station, Grifiin’s pond..... 1,000 Buffalo Station, Buffalo Creek...... 50

Texas: Danville, Strawberry Pond.......... 200

Brenham, Brenham Club Lake...... 110 Emporia, Fountain Creek........... 800

Center, 1lillcrest Lake............... 60 Slagel'spond..........ccoeemnnnnn. 600

Clifton, Dall’spond................. 45 Three Creeks. . . 1,100

Floresvillo, Father Zarb Yond. .. 75 YarrellPond.......covveveinnnnnn. 600

Fort Worth, Wostside Lake... 65 Seven Mile Ford, Rice’spond....... 100

Jacksonville, Alexander Lake. 80 ‘Thaxton, MeMillan’s pond........0. 200
Churchill Lake.......... 50 ‘Whiteacre, Toms Croek............. 1,000
Crysup Lake... 50 || Wisconsin; Galesville, Lake Marinuka. 150
Deveraux Lake 50
Dublin Lake... . 50 Tot8la .coveeinienieiiaanniannnn 76,460
Goodson Lake...........ooeiene.n. 50

WARMOUTII BASS.

Misslssippl: Tupelo, Gum Pond....... 1,060 |

SUNTISH (BREAM).

— [

Alsbama: Alahama—Continued.

Abbheville, Cowpen Creek............ 500 Falkville, Key’spond............ .. 300
Danzey’s pond............. . 250 Fort Doposit, Davls's pond. 1,200
13ast Choclawhatchee River.. 1,000 Garland, Joyner’s pond. .. . 300
Espys Lake................ 1,000 Geigers, Liars Lake. . ... .- 3,600
HMutto's pond.......... 1,000 Goodwater, Power Yond. . - 1,400
Starling'spond .............. 1,000 Greonville, L. & N. Pond. .. . 500
Vann’smillpond............ .. 750 Hannon, Three Sprlngs Pon . 200

Alberta, Atkins’'spond.............. 300 Headland, Baker’s pond..... . 500

Alexandor City, Hillabee Creck. .. .. 800 Hardwick’s pond..... . 1,000

Andalusia, Langston’s pond......... 1,500 Jennie Lind Pond. . 1,000

Anniston, Allen’s mill pond......... 450 Pasturo Lake..... . 1,250
Bynum'smilipond............... 400 Spivo{ Mill Pond..... 750
Hughes Mill Pond ................. 450 Tuntsvllle, Braham Spring Pond . .. 300
Loyd’s mill pond.................. 400" Jas)ger, Bankhoad’s pond....... 0. 300
Neshitt’s pond.......o............ 450 || LaFayetto, TIall’s pond. .. 200

Arlington, Dismukes’s pond........ 300 Louisville, Flournoy’s pon 150

Bankston, Gardner’'spond.......... 300 Mathison’s pond........ 1,000
Gladden’'spond................... 600 Warr'spond.............. 300

Belle Mina, Beaverdam Croek....... 900 Luverne, 9ndrick-Ruﬂ Ponq 250

Benton, Bozeman Yond............. 900 Matthows’s pond (A)....... 500
Black Belt Pond.................. 750 Matthews’s pond (B).... 500

Bi ham, Hollls Pond........... 400 Simmons’s pond. ... .. 500

Booth, hanks's pond............... 600 MoCalla, Bed’spond.......... 1,350
Thompson’s pond................. 600 Marion, Perry Leke........... 1,000

Golhoun, Bell’s pond.. . 10011110000 600 Woodfin’s pond... 111110 600

Carrollton, Kilpatrick’s pond........ 200 Midway, Willow Lake.............. 150
Miller’s pon ... 200 Millport, Cash’s pond....... eveeees 300

Childersburg, DeLoach’s pond 200 Miliry, McLemore’s dpond ........... 900

Chocoloco, Brlckgard Pond 200 ariin’s mill pond........ eeeeean 900

Clio, Ruch'’s pond.. 300 Mllstead, 8pring Hill Pond.......... 500

Comor, Iolly Creek. ... 300 Monros, Lake Dark... ... .. 1,500

Cooper, Edwards’s pond... . 300 Montgomcr{ Line Creek............ 200

Da evfllo, McIntosh’s pond......... 200 Shooting Club Lake, umnonrenrrnns 2,700

o Exclusive of 1,400 lost in transit,
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Torax DistrIBUTION OF FisH anp Fism Eaas, BY SPECIES, FiscAL YEAR 1919—
Continued.

SUNFISH (BREAM)—Continued.

Disposition. Number. Disposition. Number,
Alabama—Continued. California:
Murphy Station, Roberts Pond...... 500 Mecen, Dunn’spond......ooevennnnn 120
New Brockton, Folsom'’s pond...... 1,000 San Dle 0, Ellens Pond..... .. 200
Oneconta, Little Warrior River... .. 400 || Colorado: P’aonia, Winter's pond...... 400
(6] ellka‘ Crost Lake..... . 800 || Connecticut:
avis's pond........ . 400 {|  Hartford, State fish commission..... 1,400
Orrville, Lake Wallace. . . 200 Wintergreon Pond 400
Moseley’spond. . ....... . 200 Stamford, Robins’s pond............ 200
Pelham, Pajmeto Mill Lake. . 1,500 || Delaware; Wilmington, Bellevue Pond. 600
Peterman, Brantley’s gond. . 1,200 || Florida:
Pine Hill, Stokes Pond... . 600 DoFuniak 8prings, Chipley Park
Repton, Dee’s pond 300 LAKO. «naemmernnscncaacsonannsenes 200
Riderwood Upper Choclahana o0 Greensboro, Cowen’s pond. . 450
Roanoke, Johnson’s pond. ... 300 || _Tampa, Strawberry Lake........... 600
Samson, McCall Pond. .. . 2,000 || Georgia:
Beale, Benton’s pond.. . 450 Alamo, Kent’spond.......c...c.... 200
Dudley’s pond.... . 450 Alvaton, Smygort.’s pond 500
Bellers, Boyd’s pond.. - 250 || Americus, Muckaloe Creek . . 300
Selma, Stodderd’s pon - 400 Athens, Hodgson’spond............ 300
tes Pond..... 400 Mitchell’spond. . ........ooeneneet 300
Speigner, Mortar Tond .. 900 |  Atlanta, Brookhaven Lake.......... 750
ree Notch, Thornton’s po 150 Norris’s pond. . ....cccoeeernnnnnn 250
T‘IYOy, Jones's pond. ....... 260 || Augusts, Belding’s pond............ 150
oungblood Mill Pond... 1,500 rchort Pond.....voveneeennnnnns 300
Tunnel Bprings, Hardee’s pon TArvor'S Pond, cceveeceecenmnnennns 300
Arizona: Whitney Pond.-.....cceaeeenennn. 450
Benson, Boyles’spond........ 120 Beach, 8weot’s pond......cceveenn.. 500
’spond........ . 120 Bishop, Hattaway’s pond........... 100
Merri "!’W]Oﬂd; cees . 120 oneviile, Mill Creek Pond......... 450
Cochise, Whson’s pond..... . 120 |  Bostwick, Anderson’s pond, .-...... 190
Globe, Sleeping Beauty Pond. . 300 Buena Vista, Bridge Creek Pond 600
Nogales, Pasture Pond.............. 120 8horts Milf Pond.... 150
Arkansas: Chipley, Culpepper Pon 150
Arlberg, Abb Smith Creek.......... 452 || Clarkston, Pasture Pond 100
Arlberg Creek......... . 452 Coffes, Harrison’s pond 250
Little Red River.. . 04 Colbert, Fortson’s pond 150
Sugar Camp Creek . . . 452 £ 150
Barber, Indian Pond.... . 200 } 150
Barnett, Little Red River . 904 Christian’s pond. 150
Meadow Creek......... 452 ~Lummus Pond... 150
Black Rock, Black River. 63,245 Conyers, Farmer’s po! 100
Bonanza, Smith Pond... 400 alkoer'spond........ 200
Elbs, Hurrlcano Creek 200 Cordele, Williams's pond.. ... 600
Moon Creek. 200 Crawtordsville, Chapman Creek 400
Red River 200 CoxLake........coe.... 150
Emerson, Ran 200 " Hardins Creek .. .........- 200
Stevens’spond..... 400 Cyclonetts, Cycloneta Ponds 500
Everton, Anderson Po 400 Douilgs, Railway Pond... 450
rrison, Buffalo River. 878 Dublin, Dream]and Lako. 350
Carlton Branch. 500 || Edns, Lake Kilkare........... 500
ve Creek.. 500 Fitzgerald, Dickson’s mill pon: 500
Farmer’s po 452 Fort Valley, Magnolia Pond 600
Murray’s pond . 232 {{  Fowlstown, Dasher’s 400
Heber Bprings, Pe 678 || Guysie, McCrea’s poni 500
River. ... 904 || Hampton, Hamp 500
Sulphur Creek. .. ......oooomoo... 004 Higgston, Morris’s pon 450
mlgden, Little Red Rivor, South Hogansville, Lazylands Pond....-. 500
ork......... PO 1,130 Holly Springs, Steeles Pond......... 250
Hunter, Engell’s dpond 400 Macon, 5}0 Branch..ecceeeecee. 150
Leols, Loa’s pond. . 150 Sherw reemonens 300
Marshall, Bear Creok. 878 Madison, Oak Branch Pond......... 290
Blg Creek ... 678 || Manor, Greezy Croek.......coeemnnen 250
Buffalo River 678 Monroe, Lake Linda. . .ocoocenvnnenn 300
Rocky Creek. 878 Towler’s 1I)ond .................... 100
mﬁﬁmn Creok..... .. ...0. 678 | Mpystic, Willis’s pond 300
er, Cave Crook. 1,330 | Niohotls, Kirkland's 500
Little Red River........... 1130 LoOtt’S PORA . e eeceenreanaancacerens 500
mBSmisson Farm Pond.... ... " ?300 aw Ponds.. 500
Pangburn, Little Red River. . ...... 904 Qcilla, Holt Pond. .. 300
Pine Bluff, Kennelwood Pond. ... .. 400 Paulk’s pond (A 600
P°°j Creek............. 452 Paulk’s pond (B)...... IO .-- 450
Bt. Joe, Cave Creck. 200 Paull’s pond (C)...ooroeeresseres 300
Mill Creek,........ 7 400 Pavo, McGraw Pond........oeeeeeee 590
Splrit Lake, 8pirit Lake 1,200 || Rayrhond, Raymond T.ake......c..- 750
exarkana, Hogans Lake 300 Reynolds, Horse Creek Pond........ 450
0, Hosler’s pond 500 | Rockingham, Camp ficad Creek.... 500
@ Rescued from overflowed lands and restored to original waters.
35286°—21 9
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Torar DisTrisuTiON oF Fisr anD Fisa Eaeas, BY Species, FiscAn YEAr 1910
Continued.

SBUNTFISH (BREAM)—Continued.

Disposition.

a Rescued from overflowed lands and restored to original waters.

Disposition. Number. Number,
Georgia—Continued. Kentucky:
Roc, ham, Delge’s pond. 500 Adairsville, Red River.............. 100
Rome 5 Moore Lake. ... 150 Bowling Green, Blue Hole Pond.... 400
Bale dlty LaNona Belle Ponc 250 Campbellsvitle, Public Utilities Lake £00
Screven, Mill Pond. . .. 500 || Covington, Michels Pond 400
Saperton, Gillis’s pond 300 East Cairo, Ohlo River s 106, 000
8parta, liockby Pond.. 200 Haags 8pur, Clear Lak & 15,000
Stephens, Cheney’s pond. 200 Prairie Lake. . - & 12,000
8tilesboro, McGowan’s po 150 Horse Cave uodgMpe . - 200
Stockton, Crews Pond. .. 750 Joﬂersouvilie, Q. M. Depot Pon 600
Swainsboro, Little Ohoo; 450 Lawrenceburg, Carroll’s pond 600
‘Watson’s pond. 300 Witherspoon Lake.... 400
Sycamore, Ray’s pond... 300 Lebanon, Nattingly’s po 200
allapoosa, Cauthen’s po: 300 Louisville, Bear Grass Creek 11,000
Summerlin’s 350 Cane Run Creek..... - 10,000
Temple, McGarity’s po 200 Harrods Creck. . 6,000
Thomson, Bowden’s pon 300 Lake Lansdowne. . . 5,200
Tifton, Cypress Log Lake 500 || . Lyndon, Willowbrook Pond 200
Gum Pond. 750 ayfield, McCall’s pond.. [ 450
Price’s pond. 750 Mount 8terling, Greene’s pond...... 300
‘Webb’s pond. ... 500 Reid’spond.......... 400
Tucker, Tanner’s 150 Munfordville, Wood’s po 150
Ty Ty, Black Gum 500 Nichlasville, Hooverhurst Ponds. . 600
Gibbs Pond........ 500 Olmstead, Paris’s pond. . . 200
Valdosta, Jones’s pond. 750 Science Hill, Keller’s pond 200
Vidalia, Rountreo’s pond. . . 200 Shelbyville, Clear Croek. . 200
‘Willacoochee, Paulk’s pond ( 500 South Park, South Park 15,500
Paulk’s pond (B).....- 750 Trenton, Crusher Pond. . 300
‘Woodbury, Giltbert’s po 150 Maple Lawn Pond.. 300
Powers-Sims Pond... 480 || Willard, Porter’s pond. 200
Illinols: Louisiana:
Alpha, Crescent Lake. . 800 Bayou 8ara, Parker Pond. 1,000
Apple River, Apple River. 600 Homer, Shaw’s pond...... 400
Aquaka, Mississippl River. a3,216 Longstreet, Longstreet Po: 175
Blandi&g, Mississippl River a 1,750 Mansfleld emlple's pond 405
Calro, ississlgf{)l iver @ 50,000 Rushton, Breedlove’s pon: ' 450
Dallas City, Lake Coo; a 5,965 ‘Wakefleld, Cutror’s pond.. 500
Freeport, Yellow Cree 200 {} Maryland:
Galensa, Mississippi Riv a 2,838 Aberdeen, Glenburnie Pond. . 200
Meredosia Imnofg a 18,500 Baltimore, Gwynn Oak Lake... 125
Meredosla Bay............. a 1,400 Glendale, Folly Run,......... 600
New Boston, a 15,335 Groat Fails, Potomac River. 600
Nora, Apple River... 800 Hoods Mill, Patapsco River., . 200
Quincy, é;)rlnﬁLake. 1,600 Lansdowne, SulP hur %pring Li 200
Band Prairle ississig) a 25,425 Laurel, Waskey’spond......... 200
Scales Mound, Apple River.. Lewistown, State fish commissio! 1,415
Scioto Mills, Richland Creek. ....... 250 ||  Owings, Sewell Pond 200
Yellow Creek. . ocoeeveannannn... 250 Riverdale, Heurich’s pond.......... 800
Stonefort, Hill Farm Pond 400 || Massachusetts:
Warren, Apple River. ....... 1,000 Concord, Punkstasset Pond......... 200
Winslow, Pecatonica River......... 200 Lowell, Ames Pond..ccoeeceenennn. 600
Indiana: Michigan:
Brazil, American Bewer Pipe Pond.. 450 Crystal Falls, Lake Marle........... 55
Cambridge City, Paul’spond....... 400 ittle Tobin Lake............. ... 55
Clcero, Bandonner’s pond........... 200 Railrond Lake. ...coeeeeeiea... .. 55
Corydon Junction, Hartman'’s pond. 200 Tobin Lake.o..oooeeeennii ... 55
Eddy, Dallas Lake....... . 200 Qwinn, NorineLake....... .. ... 200
Elberfield, Fiedler’spond, . .. 150 || Holton, Horseshoe Lake. ......_.... 250
Huntingburg, Ferdinand Lak: 300 Norwogian 1.aKe.................. 250
Indianapolis, Sugar Creek. ... 200 || . Houghton, Lako Eva..... .. .. 220
Now Albany, Blue Itasca Pon 200 Munising, Annfe River. 110
Falling Run Creek. . ... .. 400 || Minnesota:
Ramsey, Fairview Pond.. . 200 Arco, LakeStay. ... ... ... . ... 400
Towa: Homer, Mississippi River,.... a 610, 200
Bellovuo, Misslssippi River. . a615 || Red Wing, Misslssippi River a 8,050
Fairport, Mississippi River.. . . al,809 Rochester, Lake Floronce., .. 150
Fort Madison, Dobson's pond. . ... 400 || Loke Shady........... 700
Lime Springs, Upper Iowa River. .. 1,250 Mayo Park Pond..... 200
Lovillia, McDonald’s pond.... R 400 Stockton, Bigelow’s pond., 500
Manchester, Mmiuokot,a River . 1,090 Tamarack, Round Lake. . 600
Pleasant Creak, Mississippi Rivy . 4 30,900 {j Mississipp{:
8miths Fe fv{isslsslrg River..... a 11,110 Amory, 8pring Lake. ..... 600
Wiyalusing, Mississippi River....... a6, Ashwood, Hughes’s pond 500
Yellow River, Mississippi River..... a Thompson’spond......... 560
Kansas: Bay Sprinie, llow 8pring Pon¢ 600
QGarnett, Cedar Creek. ..ceeeen.... .. . 500 Canton, Big J.ake............... 1,200
Parsons, Club Ponds........... 500 Ring’s pond..... 600
Pittsburg, Country Club Lake 800 Round Lake................. 900
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TotAL DisTRIBUTION OF FisE AND Fism Eaas, sy Species, FiscAL YEAR 1919—
Continued. ’

SUNFISH (BREAM)—Continued.

Disposition. Number. Disposition. . Numbar.
Mississippi—Continued. Missouri—Continuad.

Centerville, Cox’s pond. . .cee.v...o.. 1,000 || ~ Saginaw, Walkerspond............ 200
Midway Pond.........ooemennenon 500 8t. James, Meramec River. ... 750
Montrose Pond (A). - eceeueennen.. 1,000 Springfield, Kunzman’s poud. .. 300
Montrose Pond (B . 500 Sweet Springs, Shrader’s pond...... 300
Mayfleld’s pond...... 500 || Nevada: I*'allon, Cottonwood Canon

Co{lﬁ&bl‘xg i,lﬁank’s pond % NCregk ........ reeeneeaoaeaereaaa 150

) Feeennonnnn ew Jersey:
Myrtle Terrace Lake. .. 600 Branchville, Lake of the Woods.. ... 200

Crawford, Richard’s pond 900 ‘White House Station, 1’aul Poppe

Decatur Spivey's pond.. 1,200 Pond....oooiiieiiviiiiinrannnan 200

Dnﬂoo,éu\vert 8 pond. 200 || New Mexico:

Durand, Dodd’s pond 300 Aztec, Animas Sunflsh Pond.. 200

Elliott, Mier's pond. ... 500 || Cambridge, Nunns Ranch Pon 150

Fayettoville, Coffey’s pon 500 Cutter, Ilephant Butte Lake 600

Friar Point, Mississippl River-. 439,025 Demll{;, Ruebush’s pond. 150

Grenada, Pasture Pond........ 500 Lake Valley, Greeloy Lake. . 240

Hazlehurst, Carter’s mill pond. . 300 ‘Las Cruces, ackberry Pond 200

Jackson, Clearwater Pond...... 900 Orange, Justis’s pond... .. 120
Fraiser'spond.......ceccveeeneien. 900 Portales, IXden Valley Ran 450
Hughes’s pond....... e, 900 Goodwin’s pond. . 120
%3!111(1?’8 pong(;x-la -------------- . :&0)8 I‘}utog, Li]ek s pond. . ggg

8ms’s pond............. aughn, Lucero’s pond.

Kosclusko, Fenwick’s pond 600 || New York: po
Jomison'spond............... ... 300 Albany, State fish commission. 100

Lauderdale, Wadsen’s pond......... 600 ||  Altamont, Summit Club Lake 400

Moridian, Asylum Pond........ ... 600 Central Valley, Leo's pond 200
Clty Lake.........cocomveeuann... 1,800 Derby, Shepard’s pond. . . 100
Country Club Pond............... 900 Far Rockaway, Emmerict 400
Wagner Pond......cocoevun....... 400 Knowlesville épring Brook and 100
Waterworks Lake................. 1,500 Monticello, Von Isakoric’s pond..... 100

Mississippi City, Greon Creok Pond 300 || North Carolina:

Monticello, Falr River Pond........ 250 Badin, Tallahassee Lake. ........... 2,000

Mooreville, Ward Mill Pond.. . 300 Benson, Hardee’s pond. .... 200

Natchez, Kenilworth Pond... 1,000 Bessomer, Beaverdam Pond. . N0
Morgantown Pond. ........ 1,000 Bryson City, Tucksseigee River £00
Peale’spond................. 1,000 Burlington, Big Alamance Pand. 500

Neshoba, Blue Fountain Pond. 600 Little Alamance Pond 500

Newton, Everott’s pond....... 900 Moseor Mill Pond...... 400

Nola, Pring’s pond........... . 250 Stony Creek Pond. . 500

Picayune, Puyper’spond........... 900 Cary, Jones’s pond. . 200

Pocshontas, Middleton’s pond (A). . 900 night's pond...... 200
Middleton’s pond (B) 600 Clayton, Hinton’s pond. 200

R;?mond, Meadow View Pond..... 1,000 Clinton, Mill Pond....... 300

ewman'spond.................. 200 Corinth, Buckhorn Pond. e 400

Sandersville, Bycamore Farm Pond 200 ¥lkin, Laster'spond................ 500

Selma, Lake Catherine. ............. 500 Fayetteville, Bonnie Brook Pond. .. 400

Sumrall, Blue Pond.... 500 || Garner, Wilder’s pond. ............. 200

Terry, Marlow’s pond. . 600 ||  Goldsboro, Littla River............. 500

Tupelo, Plerce’s pond.... 200 Woods Mill Pond. ................ 300

Voosburg, Donald’s pond. . .. 200 Graham, Cla£p’s pond.............. 400

West Polnt, Palo Alto Pond. 600 Greansboro, Lakewood Farm Pond. 500

‘Woodville, Harris Pond.... 500 Hazlewood, Welch’s pond........... 200
Henderson’s {:ond... . 1,000 || Hopo Mills, Parker’s pond. . - 600
Lake Clement.. . ... 200 || Jullan, Chockloy Pond....... 500

wis's pond.... ... 200 || Kinston, Kennedy’s mill pond...... 250
McGehee’s pond. . . 200 | Kittrel, Clear Pond............ . 100
Morgan's pond. .. 500 Knightdsle, Willow Club Pond..... 300
North Pond..., 500 |  Liberty, Major Hill Pond......... 500
Ogden’s pond. .. 1,000 || Louisburg, Jones Mill Pond. 300
Bessions’s pond’. . 1,000 Lumberton, McMillen Pond 400
Wallace’s pond. .. " 1,000 Mine Creek Pond. ........ 400
Westmoreland Pond ? 500 Macclesfleld, Warren's pond 200
Word's pond._...., 111l 500 || Marshville, Marsh’s pond. .. 200

Ml};sorlfxr]i. I Moore’s %ond ....... 5 ?(g
utlslo, Lvans's pond............ alsam Pond..

Callao, Wainsoottry pond. o 20 ﬁ:;?giﬁ, White Osk River........ 1,300

Carthage, Coolbraok Lake. . 50 Morven, Martin’s pond... 600

Goodman, Ritter's pond. 100 Williamspon’s pond.... 800

10%“”: oore’s pond... ., 150 | Mount Airy, Brooks’s pond. .- 1,000

Lebanon, Ballinger Pond 230 || Nashviile, May's pondoe .« ..oevr.- 400

Little Blye, Dirks Lake.. 200 || North Wilkesboro, Hendren’s pond. 900
erwin, Corbin Lake. . 800 Hickory Grovos Pond........c..o. 500

Neosho, chko%v Creek..... 364 Peo Dee, Blowott Falls Pond. . 1,800

Pleasant Hill, Baldwin Lake 300 |  Pittsboro, Hinton’s pond... 200

RSﬁahger's DOlad ........... 600 N008’S PONd. «..orseeen i i%
olla, Gasconade River. . .. 1,000 Potecasi, Hicks Mill Pond.. .

North 8pring Creek.... . " """ '500 | Ralelgh, Minton Creek Pond........ : 300

a8 Rescued from overflowed lands and restored to original waters.
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Totar DistriBUTION OF FisH AND Fisn EcGs, By Species, Fiscan YEAR 1919—

Continued.
SUNFISH (BREAM)—Continued.
|
Disposition. Number. | Disposition.
North Carolina—Continued. l South Carolina—Continued.
Raleigh, Milburnie Pond 300 Edgeficld, Hollingsworth’s pond.. ..
Neuseoco Club Pond. 1,000 May’s pond. . F aeen
Roseboro, Willow Oaks 200 Ldgemoor, Atkinson Po
Ruffin, Cox’s pond... 500 Edmund, Thresher Pond. ...
Ballsbury, Harkey Pon 500 Granitevilie, Coldwater Creek. .
Statesville, Beechwood Pon 500 Greenvillo, Southern Power Pond
‘Washington, Broad Creek Mill Pond 300 Groenwood, Beaverdain Creek. - -
Todges’s pond..... .. 200 Reedy Creek
Upper Broad Creek 200 Willow Brook Pond......
Wise, Hicks’s pond. . 200 Langley, Langley Mill Pond
North bakpt.a: Town Creck Pond........
Petrel, City Lake. ... 600 Livingston, SBtrauss’s pon
Margason’s pond... 400 {?rdln, Marcos Mill Pond.
Ohio: ¢Bec, Cedar Creck........
Akron, Turkey Foot Lake.......... 200 Gum Pond...
Cincinnati, Bullskin Creeck Pond.... 100 Sand HillPond.........c...-- ...
Fernwood, Floyd’s pond............ 100 McCormick, Huggins's pond........
Oklahoma: Mars Blufl, Black Creek.............
Alderson, Mountsaln Lakeo........... 200 Mount Croghan, Klondike 'ond. . ..
Ardmore, Lake Provence.. 400 Mountville, Holmes’s pond..........
Claremore, Walnut Lake. 625 Newberry, Matthews’s pond........
Helena, Schmidt’s pond. 80 North Augusta, McKie’s pond......
Kiowa, Barranger’s ’)ond.. 100 Orangohurg, Edgewood Pond.......
Meridian, Mchaniel’s pond 80 SAISLO RIVere. e eieraaeeaaannnnn..
OKklahoma Clt{oLord’s p 160 Fish Pond
Pauls Valley, Williams’s 160 Fogle Pond....
Spiro, Bowman’s pond....... 200 Zeiglers Pond (A)........o..oo..
Stillwater, Needell’s pond.. - 80 Zeiglers Tond (B).o..ocvneiennnts
Westville, Haupt’s pond............ 100 Pacolet, Bonner’s pond.............
Pennsylvania: Pageland, Rock Pond.. ceeeeen
Chicora, Cralg’s pond................ 100 || Rock Hill, Fennell's pond.... .. ...
Downingtown, Mcllvaine’s pond.... 200 South Land Pond... .
Doylestown, Cooks Run........ 100 Stony Creck Pond.. -
eep Run.............. .. 100 Rockton, Castles’s pond -
Elmhburst, Lake Worth. ............ 200 || Ruby, M’cGrcylor 's pond .
Everett, Junjata River, Raystown Moore’s pond.......
Branch 300 Wilson’s pond..
QGap, Ellmaker Creek... 200 8t. Matthews, Hair’s pond.
Kaylor, Bugar Creok Pond. 100 High Hill Creek. ..
Lancaster, uea Creek..... 300 Pine Creek Pond..
MecEKeesport, Margaret Pomd . 100 Riley’s pond....
Mars, Overbrook Pond....... 100 Spigener’s pond.
Moscow, Bearbrook Lake 100 Salley, Cook’s pond. ..
Hartford Pond......... 100 8haron, Rainey’s pond..
Ives Pond.......... 100 Thomson’spond. ....... -
Rattlesnake Pond.. 100 Society Hill, Carrigan Pond
Sayro Pond............ 100 McCown Mill Pond...... .
Water Company Creck. . 100 Rocky Dundee Pond.
Wilson Pond..............oo...... 100 Spring Pond..........
New Bothlchem, Leatherwood Creok 100 Sumter, Barkley’s pond
Marshall’s pond...........cocou.en 100 Midway Park Pond...
Pen Argyl, Broadhead Lako. 100 Walhalla, Owens’s pond....
ﬁhmc})’nvllle Pond .......... 100 })’o?(dt%('ihsma’xr Braélch Yond......
ke Pauponoming........ . 100 or allace’spond........ .. . ...
Lesizys Ptl))nd. ebeereetenaaaaaa, 100 || South Dakota: Elk olnt, Aasc’s pond .
Seguins Pond. .oveeemvneiieennnnnn 100 || ‘Pennessce:
Bmalls Pond.....coucenennn.. 100 Jackson, Long’spond...............
SnydersvilloCreek 100 Lexington, Henry Pond.. .
Phoenixville, Valley Forge Creek.... 450 Perryville, Brundon’s pond .
Bafe Harbor, Meadow Valley Run. .. 250 Persia, Barn Pond........ .
8t. Claire, Kaufman Pond.......... 300 Roland Pond. . ...
Saltsburg, Marshall’s pond.......... 200 Woodland Pond. . ..
Slatington, Meadow Brook Pond.... 200 Tasso, Byrd’spond.................
Wynnewood, Indfan Pond.......... 100 (| Texas:
Rhode Island: Tiverton, Church's Alice, Adams'spond................
pond... ..t 100 Alleyton, Willow Creck Lake.
South Caroling: Alto, Willow Pond............ .
Aiken, Beaver Pond................ 2,000 Aqu{llu, Robertson’s pond
Belton, Belton Mills Pond.......... 1,000 Austin, Willow Lake......
Blaney, Brown’spond.............. 800 Bangs, Hall’spond........
Camden, Little Pfne Tree Pond...... 600 Bardwell, Sullivan’s pond.
Central, Issaqueena Mill Pond....... 400 Wright'spond..........
Chapin, Kelly’spond. .............. 400 Bedias, McAdams’s pond .
Charleston, Laurel Spring Pond. ... 800 Wilson’spond...........
Clover, Clover Cotton Pond......... 400 Ben Arnold, Crevan Lake.
Columbfa, Cobb’s pond. ............ 800 | Big Wells, Webb's pond. -
Lawrence’s poRGeee .. eoeerennsn . 1,600 Buck, Bighy's pond............... .-

Number.
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ToraL DisTrRrBUTION oF Fise anp Fism Eaas, BY Species, Frsoar YEAr 1919—
Continued.

SUNFISH (BREAM)—Continued.

|
Disposition. Number. || Disposition. Number.
Texas—Continued. Texas—Continued.
Caro, Lackawana Pond. ............ 50 Nacogdoches, Mamie Ross Lake..... g
Chl]dr&ss, Crew’spond.............. 25 West End Pond....cooeeeeaaaaen 1
Clawson, Clawson Lako............. 100 ‘Wilson’s pond .... 1
Coleman, Hillside Lake............. 25 Navasota, Zulch Lake....c.ooovnnnnn 2
Collinsville Hollingshead’spond. . .. 65 Paint Rock, Lacy’s pond........... 2
Corsicana, Burk Pond............... 146 Palestine, Campbell Pond.......... Etd
Derden Upper Pond.............. 1250 CrystalLake...ccceeeciaaincannens 3
Edon’spond.......coceeuennnnnn.. 36 || Pearsall, Malone’s pond. 1250
Refinery Reservoir....o..coeueeun. +250 Pocan Gap, Shady Pond 25
Crockett, Burton Lake.............. 33 Pleasanton, McCoy’s pond 1500
Esstside Lake..................... 33| Purdon, Moore’s pond.............. 100
Hack Lake......coveeeeeneneeennn. 33 San Angelo, Adams’s pond. ........ 25
0ssunNng Lake..ceeveneeecenernn... 33 San Augustine, Fults’s pond........ 45
Tanglefoot L.ake.ceeeeeocnvrnnnnnn. 33 San Marcos, Alexander’s pond...... 80
Cross Plains, Hart's pond........... 25 San Saba, Moore’s pond....ce.c.e..- 25
DeKalb, May’s pond.......... PO 20 ‘Walter’s pond.......... cecenavaan 25
Denton, Hoffman’s pond............ 65 Sarber, Club 1.8Ke. . . ceeveerrenonces 30
Siboll, Conn’s pond.. . . ... vennont 50 || Sherman, Chapman Park Lake.. ... 105
Dilley, Edwards’s pond............. 50 Stamford cni L8KO..eeeerarannaene 200
Ennis, City Lako..eeeereeeaeannn. . 150 Sterling, North Concha Pond . - ..... 25
NeW Lake...oweenereeaceaannnnn.. 150 North Concha River......cccc.--. 25
Eustace, Cook’spond........ ... .. 30 | Btratford, Beaver Lake....c.coeeeee- 25
Falturias, Lakota Pond.......... ... 1250 8treetman, Grayvson’s Lake. ........ 87
Franklin, Dowdy’spond... .. ... .. 35 Taft, Willow Lake.................. 80
Fredericksburg, Vorsuer’s pond..... 50 Taylor, Thonig’s pond.......cece.-- 85
Gary, Graves’spond................ 90 Toague, Henderson’s pond.......... 38
Hall'spond.........000000 00000 30 Thorndale, Helntze’s pond..... 65
Lane Pond... 30 Noack’s pond................ ... 65
Roper’s pond 45 Schiwalt’s pond [i4]
Giddlngs, Mertink’s pond........... 32 Worloy’s pond............ eelens . 65
Gorman, Scales’s pond.............. 25 Timpson, Garrison Lake............ 50
Grﬁpelnud, Fulton’s pond. 33 Vernon, Harriss Pond....o.eeeeroes 25
erod Lake.............. 33 Waelden, Rabb’s pond............. 40
Green, Dadisman’s pond............ 30 ‘Whiteshoro, Crabtree’s pond........ 65
Hallsburg, Holmes Lako............ 400 Whitesboro Stack Pond........ .- 65
Henrietta, Gilbert’s pond........... 50 ‘Winnsboro, Willow Lake........... %
Houston, fﬂyacinth ond........... 52 || Virginia;
Huntington, Wilroy’s pond....... 5 Alton, Coleman’s pond............. 200
Huntsville, Hampton’s pond....... 51 Ashland, Willow Spring Pond. ..... 100
Lake Birmingham..... R, 51 Beaver Dam, Beaver Dam Pond .. .. 200
Jacksonville, Aloxander’s pond..... 100 Boone Mill, Furner’s pond.......... 300
ClubLake. ...ccaveveerennnnnn.... 100 Claverdale, Dalesville College Pond. 200
Crysup Lake....oveeeenennnn.n.... 100 Edinburg, Forest Service........... 400
Haberle’s pond.................0. 100 Elkton, Wyant’s pond..... 100
Hillside Lake.......0.00000 00000 100 [;  Farmville, Waterview Pond. ... ... 100
Lanelake........................ 100 Forest Depot, Parks’s pond......... 400
lr;arkdl,?lge ..... form e 100 Oalmi' Il(ﬁnwgarth Pﬁ?d“"ﬁ oy 200
agsdale’s pond.................. 100 Ha: ndy River, Russe.
Smith Laker o001 i 100 Btk . 2,000
Tucker Lako. 100 || Jarratt, Mayes's pond............... 200
West Lake................00 100 Limeton, Mauck’s pond.......... .. ;gg
Kemp, Shaw Lake.... .. 000 111700 50 || Manasas, Clover Hill Pond........ . o]
Kingsville, Flato's pond .. ... 00100 50 | Middietown, Cedar Creek.......... 20
Lampassas, Townsen’s pond. ... ... 35| Milford, Terrell Pond............. . 10
Laredo, Rio Grande Pond... ... ... 1250 Petersburg, Lees Mill Pond......... 5%
380“6 Hayes Lake....... .. 111 26 Suffolk, Lake Cahoun =
Llano, Collier’s pond..-" 007007000 35 Lake Kolly....cococeene 2,
Lockhart, Harris’s pond.. . . 7 0 32 Sweet Hall, Custis Lake... 300
Lometa, éonrndt's pond. .. 85 Troutville, Harvey Pond.. 2%
Longview, Lake Devernia. 65 Victorla, Smith’s pond.... 1
Pocan Lake...... ... 7% Yale, Stottart’s pond 300
T orine, Baumani 0 || _Zunf, Nebtin il Pond 800
v S pon § t Virginia;
McDade, ormuda pond. ......... . ;'8 W(?fm,-lesgq‘own, Shenandoah River... 600
Mabank, Chamblee’s pond . 272002 50 Clarksburg, Davisson Run.......... 400
rion, Hoese’s pond.._.. 0 000000 2 Point Pleasant, Squawk Creek...... 200
Linne’s pong, . 71T 50 || White Sulphur Springs, White 8ul-
Voigt’s pond. ., T 1T 50 phur 8prings Lake............ 800
Memphis, Browder Lake...)1}10 25 || Wisconsin; 500
Lake Bryant... ... . 07000 25 || Japan Slough, Mississippi River..... a },500
Midland, Bryan Flace Pond . . 0" 40 XaCrosse, ﬁﬁsslsslp 1 River... 815, 500
Mjnco]aé Bowdoln’s pona.... 11! 50 || La Forge, Big Slough Pond. .. .
8and oo Ing Pond. .., 1111177 50 Evans Pond. ......- RTINSO 500
Nacogdoches, Harris Ponti. .. 77" 100 Kickapoo RIVer ccveerereiannianns 500

3 Rescued from overflowed lands and restored to original waters.
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Torar DistriBuTioN OF FisH aANp Fisa Ecos, Y SpECIES, Fiscar YEAR 1918—
Continued.
SUNFISH (BREAM)—Continued.

Digposition. Number. Dispasition. Number,
Wisconsin--Continued. Wisconsin—Continued.
Lsa Forge, Secley Pond.............. 500 Muscoda, Hoyt Lake.......ccceeunn 300

Blayback Pond............... .. 500 Jones Lake......cccvvenennenacnens 300
Lake Millicent, Clubine Lake. . 100 Pospickial Lake. ............ .- 300

Heart Lake........ 100 Somerset, Pine Lake

Huber Lake...... 100 Bicor LaKeO..eemvnueiieeannananens
Manson, Manson La! 450
Mason, Kern Lake... 750 Totals
Muscoda, Big Cat ’on 800 ||  FUVMTeeeemceeeiecicoianoionnies

Elston Lake....... 300

PIKE PERCH.
Connecticut: Michlgan—Continued.
East Hampton, Midwood Pond 100,000 || . Roscommon, Higgins Lake.. 600,000
Hazardville, Scantic River 200,000 St. Ignace, St. Martins Bay. 400, 000
New Canaan, Lake Sisowi 200,000 Traverse élty, Boardman Lake 400, 000
Stratford, Fresh Pond.... 200,000 Watersmeet, Anderson Lake... 150,000
Imantie, Wamgumbang L 300,000 ‘Weelington Tank, Bass Lake.. . 100,000
Illinojs: MINlEr Lake..oeeeeeeeraoanonaennns 100, 000
Antjoch, Druse Lake................ 300,000 | Minnesota:
Grayslake, Druse Lake.............. 400,000 Chisholm, Clearwater Lake......... 100, 000
Indiana: Dewey LaKe. -v.nr-e---- . 100,000
ColumbiaCity, Statefish commission.| *8,050,000 Island Lake..... . 100, 000
La'Grange, Mongo Mill Pond....... 240,000 McCormick Lake.. . 100,000
Logansport, Fletcher Lake.......... 189, 000 8hoepack Lake. ... . 100,000
Towa: Crookston, Mill Pond.. . 250,000
Fraser, Des Moines River........... 600,000 Desr River, Doer River.. .- 600, 000
Rockford, 8hell Rock River......... 600,000 Erskine, Head Lake................ 100,000
Spirit Lake, State filsh commission. .| * 5,000,000 Lake Lena, Lake Lena. .- 100, 000
Kentucky: Lonisville, Ohio River....| +1,600,000 || Lake Ten, Lake Ten..........o----- {100,000
Massachusetts; X New Hampshire:
East Walpole, Bird Mill Pond...... f 100, 000 Claremont, Rockybound Pond...... 200, 000
Forge Village, Forge Pond.......... [200,000 Meredith, Lake Waukewsn .- 300,000
Framingham, Waushakum Pond...[ $200,000 || Nashus, Horseshoe Pond 200, 000
QGreat Barrington, Lake Garfleld.... 100, 000 Robinson Pond.......... 200, 000
Hudson, West Pond. . 100, 000 ‘Warren, State fish commiss * 6,000, 000
Lowell, Knopps Pond 100,000 || New Jersey:

Merr{mack River. . 200, 000 Branchville, Culver Lake........... ;200,000

Round Pong............ .. 100, 000 Denville, Cedar Lake............... 200, 000
Newburyport, Lake Attitash....... t 500,000 || New York:

Palmer, State fish commission...... *35, 100,000 Albany, Btate fish commission...... * 80, 000, 000
Michigan: Cobleskill, Bear Gulf Lake.......... 100, 000
Bay City. S8aginaw Bay............. 13,200, 000 Roosman Vlie Leke............- .- 200,000
tate fish commisslon............. *288, 800, 000 Congers, Rockland Lake............ 300, 000
Bergland, l.ake Gogebic............ 600, 000 Cornwall, Popolo Lake....ccerecee-- 300,000
Beu&ia.h, Crystal Lake. .............. 600,000 H1gmand Falls, Ros Lake....--...- 100, 000
Brighton, Worden Lake............ 200, 000 New York City, Aquarium......... *2,000, 000
Calumet, Medora Lake.............. 150,000 Peckskill, Lake Mohegan........... 200, 000
Channing, Lake Helen.............. 150, 000 Pleasant Valley, Bowers Pond...... 200, 000
Charlevoix, Cunningham Lake...... 11,000,000 Port Hen% Lake Chemplain....... 400,000

Lake Michugan.................... 8, 000, 000 Westport, Deadwater Lake......... 200, 000

Matchett Lake.................... 1,000,000 || North Dakota:

Crystal Falls, Deer River........... 250,000 Bottlneau, Lake Mettigoshee........ 600,000
fortune Lake................... .. b 150, 000 Wimbleton, Spiritwood Lake....... 200,000

Lako Marie...o.c.ooeueennn.. .. 150,000 {{ Ohlo:

Michigamme River..... F 200, 000 Columbus, 8cioto River.. 300,000

Tobin Lake........... 100, 600 Isle St. Goorge Lake Erie 700, 000

160,000 || Kellys Island, Lake Erie. 000, 000
200, 000 Lake View, Indian Lake. 300, 000
160,000 Middle Bass, Lake Erle. . {10,000, 000
200, 000 Port Clinton, Lake Erle. . .| 186,000,000
160,000 | Putin Bay, Lake Erie... - 415,000,000
300,000 || Bandusky, Lake Erie. .. ... -14 10/ 000; 000
200,000 [[ Toledo, Lake Erfe................. 10,000, 000
200,000 | Pennsylvama: Erle, State fish com-
100, 000 e ) ¢ 15,050,000
........... 4150,000 || Rhodo Island: Providence, Wallum
..... 1 50, 000 BRB. et i 200,000

Mulligan Croek.. 100, 000 || Tennessee: Manchester, Duck River. .. 200, 000

Otter Creek. ... 200,000 || Vermont:

Silver Lake........... 200, 000 Bonningon, Barber Pond.......... 200, 000
Little Lake, Godin’s lake. . 1 60, 000 Lake Hancock............ . 200, 000
Republic, Martel Lake... e 1560, 000 North Bennington Pond.. . 200,000

Iwaukee Loke.....covuveennannn 160, 000 Woodford City Big Pond......... 200,000

a Exclusive of 3,520 fingerlings lost in transit.
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Torar DistripuTiON oF FisE AND Fism Eagas, By Species, FiscaL Year 1919—
Continued.

PIKE PERCH--Continued.

Disposition, Number. | Disposition. Number,
Vermont—Continued. Wisconsin—Continued,

Brattleboro, Connecticut River..... 300, 000 Couderay, Namskagon Lake 1100, 000
Hunts Meadow Lake.............. 100, 000 RiCo LAk, .onvereeenninnnnnns 200,000
Sunset Lake.........oeveeeeenn.n. 100, 000 Round LaKe.....cccurnennees 200,000
Wost RIVEr....vueeeeenecrnnannn.. 100, 000 Spring LLake..ooovaeieinnnnnnnn.- 200, 000

Burlington, State fish commission.. . | *16, 200, 000 Toner Lako, ..o 1111 100, 000

Canaan, Wallis Pond-.............. 200,000 {| Gordon, Bardon Lake. <. l111111 200,000

Enosburg Falls, Lake Carmi........ 400, 000 Bt. Croix Lake........cccoovuannns 200,000

Hardwick, Lake Greenwood........ 400, 000 La Crosse, Black Rivor.............. + 5,000,000

Lake Champlamn, Lake Champlain.. {60,000, 000 Mississippi River.................. 810,710

Rocky Point, Groton Pond......... 400, 000 Tomnhnws)(, Big Rice Lake-......... 100,000

Vergennes, Otter Crook. . .. 200, 000 Clear Lako......oovveeieneeeeneens 150,000

Woells, Lake St. Catherine, .......... 750, 000 King Pond.........ccoaunnnnn. 1 100,000

Woells River, Connecticut River..... 300, 000 Little Somo River 100,000

‘Windsor, Runnemead Pond........ 200, 000 Muskallonge Creek LIO0,000

Wisconsin: | - Muskallonge Loke........... 100, 000

Chippowa Falls, Lake Wissota...... 400, 000 Pickorel Lake............... 100,000
OPNeillS Creek .« c-veveneenenennnn. 200, 000 Rico RIVOr.......ovnoeennns 100,000

Coudoray, Bass Lake............... 100, 000 Bilvor Lake. .............. 100, 000
Boar Lake.......ooeeeeieennniil 100, 000 Skanawan Creok.......... 100, 000
BlgBassLake.................... 250, 000 Skanawan 1ake... ... ..... 1 100, 000
Big Chetek Lake............... ... 200, 000 SBomoRiver............... 1 100,000
Big Couderay L 150, 000 Spirit River............... 100, 000
Blue! Bko 150, 000 omahawk River....... 100,000
Chiof Lake 250,000 |  Winter, Bass Lake........ 100,000
Devils Lal 100, 000 Black Dan Lake.................. 100, 000
Hl{g.n&or Ltif( e 1 250,000

udson La 150, 000 *408, 200, 000
Lake Weirgor t 100,000 TOtal b .vvnenreeieeennn.... 1175, 550,000
Little Couderay Lak t 100, 000 10, 710
YELLOW PERCII.

Arizona: ; Maryland—Continued.
Globe, Roosevelt Lake..............| 800 Broad Creek, ’otomac River........ 119,209, 940
Williams, Cataract Ponds........... 625 Cumberland, Potomac River.. .. 200
Connecticut: Potomac liiver, North Branch.... 200

Bristol, Old Pond................... 200, 000 Piscataway Crook, Potomac River. . |1 19,200,840
Pine ,Luko ........................ 200, 000 Swan Croek, Potomac River........ 1 9,604,970

Greenwich, Wildwood Lake......... 100,000 || Massachusotts: DPittsfield, Pontoosuc

Hartford, Stato fish commission £:). < T 1 800,000

Morid{an, Hanover ’ond e Michigan: Brighton, Big Worden Lake 300

8tamford, Robins’s pond Minnesota:

District of Columbia: Bighway Bridge Homor, Mississippi River...........; 42,208,020

PotomAC RV ee oo itoeereseeeennnn. Red Wing, Mississippi River........ a3,110

Ilinofs: Mississippi: Meridian, Waterworks

Alexander, Davenport Lake........ 375 LAKOS. . . iiverennnnarecrnernrerannnns 1,250

x(\}pf)lo Rhidv&x;,i App fl%lilver... 1.;:2 Missouri: * 160,000
alena, 8§ ver.... a miss d

Moredosia, Illlmsgnlvor ..... 5,000 | Neosho, State fish commission........ { 1 40,000

Nors, Apple River........... 300 || Nowton, Hearrell Crook t 90,%

Quinoy, pring Lako, 2.7 625 || 8t. Louis, Wabash Club Pand 1,

Scales’Mound, Fovre ®ever.. . ... 160 (| Montana: 3
arren, Fevre River................ 600 Glendive, Yollowstono River........ 60

Indiana: Miles City, Yellowstone River....... 420

Huntingburg, Ferdinand Lake. . . ... 125 || Now Jorsoﬁ:

Indianapolls, White River. ......... 125 Butler, Honnions Laki 80

Tomimmel), Lake Luoid....... 11l 200 mlckdweown, State o0
o on......c. emeacarsstacrasenvenenn

Bellavue Mtssissxggi River......... o100 || Palisados, Overpesk Croek 8
ors Yorry, Mississippl River. .| 640,000 || Towaco, Surprise Lake 80

Lo Mars, Dalton Pond.............. 740 || New York:
Manchester, Maguoketa Rivor. . . . .. 200 Cape Vincent, St. Lawrence River. ., § 2,000,000
golow Rivr, Wsisippl Hiver. | o300 | Grass Bay,St. Lavwrenco River. - | /000,00

: New Yor yAquarium.......... , 000,

Frankfort, State fish commission . .. + 100,000 Perch Hole, Sg Lawrence River. . . i t 2,000,000

Louisville, Ohio River.......... ... 180,000 || North Carolina:

Mount Bterling, Graves's pond .. ... 125 Highlands, Hawkins Pond.......... 50

South Park, South Park Lake. ... .. 1 100,000 Roseboro, Baggett’s pond.... .. ... 50

Vine Grove, Weymouth Lake. ... .. 875 || Ohlo:

Maryland: AppleCreek, Fountain Valley Pond. | 100

Aberdeen, Glenburnie Pond... . .... 200 Is{)e 8t. George, Lako Erie...........! 16,000,000

Accokeek, Potomac River..... .. 119,209, 840 Kelleys Island, Lake Erio........... | 18,000,000

¢ Rescued from overflowed lands and restored to original waters.
b Exclusive of 1,150,000 {ry lost in transit.
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ToTtar DistriButioN oF FisE AND Frsn Ecas, BY Species, FiscAL YEAR 1919—
Continued.

YELLOW PERCH-—Continued.

Disposition. Number Disposition, Number.

Oklahoma: Sentinel, 8pring Lake. .... 50 || Virginla:

Pennsylvania: Boydton, 8ydnor OId Mill Pond.... 54
Arcols, Perkiomen Creek. ........... 90 Byllesbv, Meadow Creek............ 300
Canton, Lake Nepahwin........ ... 100 Dogue Croek, Potomae River. ......| 138,419,870
Everett, Junlats River, Raystown Edinburg, Forest Bervice........... 200

Branch................... ... ... 200 Emporia, Jones Pond...... ......... 30
QGratersford, Perkiomen Creek. 90 Taylor’spond........coo.cooian. 30
Harrisburg, Wildwood Lake. 100 Little Hunting Creek, Potomac
Landisville, Chickies Creek. 300 RIVOr. .o iiiieiiiiiiaeeniaans 10,604, 970
Lititz, Hubers Pond...... 200 Pehick Creck, Potomac Rivor....... 138, 419, 870
Mance, Berkely Pond. . 200 Wytheville, Teed Croek............. 600

Walkor Lako.. ...... 200 cod Creék, South Fork, .. ..11]] 300
Osaks, erkiomen Creek.... 90 || West Virginia:

Phoenixville, French Creok......... 300 Berkeley Springs, Sleepy Creek. .. .. 400
Pottstown, McFarland Sheep Farm Clarksburg, Davisson Run.......... 400

Pond................... L 150 {{, Wisconsin:

Powys, Lycoming Creek....... 100 Blalr, T'rempealean River........... 750
Schwenksville, Porkiomen Creek . 90 Trempealeau River Pond........... 750
Blatington, Cartright Pond..... 40 Galesville, Lake Marinuks.......... 1, 250

Meadow Brook Pond........... . 40 La Crosse, Mississippt River. @76, 260
Spring Mount, Perkiomen Creek.... 90 Rice Lake, Rice Lake............... 185

roy, Mountain Lake............... 150 ————
Valley Forge, Schuylkill River...... 150 |- *22, 860, 000
‘ennessee: TOtAlD . eeveiiiiiiiiinianes $179.289,500
Nashville, Buell’spond............. 250 , 353,
Springfield, Murphy’s pond......... 125

Vermont:
Mlles Pond, Miles Pond 1700,000
8t. Johnsbury, 8hadow Lake. 300, 000
Wost Danvllle, Joes Pond. ... 11,000, 000
WHITE PERCH,

North Carolina: Edenton, Albemarle

Sound. . eoiiiiiiiiiiiiiiea i t2,035,000
WHITE BARSS,

Arkansas: Black Rock, Black River. . a 560 || Mlunecsota:

Tlinois: Homer, Mississippi River........... s 1,500
QGalena, Mississippi River........... a},256 Red Wing, Mississippi River........ a 250
New Boston, Mississippi River...... 4225 ]| Wisconsin: élayton, Mississippl River. i 41,000
8and Prairic, Mississi{)pi River. . a 500 —

Town: Bellevue, Mississ g&i River..... a 2,574 Total......... everereaanaaa | 8,865

Kenturky: Fast Cairo, o River.... al, |

YELLOW BASS,

Mississippf: Meridian, Watorwaorks

Lake.. ... ot 600
STRIPED BASS,

North Carolina: Weldon, Roanoke

River......c.coeeann.. Ceeeeeiaaaian $13, 540, 000

a Rescuied from overflowed Iands and restored to original wators,
b Exclusive of 750 fingerlings lost in transit.
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Toray DistriBUTION OF FISE AND FisH Ecas, BY Species, FiscaL YEARr 1919—

Continued.
MACKEREL.
Disposition. } Number. Disposition. Number.
Massachusetts: Massachusetts—Continued.
gﬂlmoll(llthl,slluzzgrd% B8Y.eennn.... 7,179,000 || © Woods Hole, Vineyard Sound ...... 1 215,000
0810 u 8YS.eenennnen.. 2,11 Tt 0 f08 000
Tumands B 114,00 TOtal. .. eeeeeneeeeseneaneeee 19,508,000
COD
Maine: Boothbay Harbor, Boothbay ' Massachusetts—Continued,
BTDOF. . eseeennnnannns 11,067,000 ||~ Lackeys Bay, Vineyard Sound. .. ... 11,507,000
Massachusatts: {{  Naushon Island, Vineyard Sound...| 11,370,000

Boverly, Massachusetts Bay... 120,550,000 || Rockport, Ipswich Bay........ | 116,190,000

Gloucester, Atlantic Ocean..... oy 230,000 | Woods Holo, Eel Pond ............. 14,729,

Great Harbor, Vineyard Sound 110,644, 000 . 164,331,000

Jobs Neck, Vineysrd.Sound.........; 12,134,000 | Totalo...ooooiiitiiiiiines { #243/870/000

POLLOCK
Maine: Boothbay Harbor, Boothbay Massachusetts—Continued,
HArDOr. ee o oieeeiiiiiiieeacinannn., t 1,714,000 Marblchead, Massachusatts Bay.....| t17,520,000
Massachusetts: Rockport, Atlantic Ocean. .. .|1207,120,000
Boverly, Massachusetts Bay........ 09,310,000 Ipswich Bay.............. 138,180,000
GIIouce?t?rj;\tlamio Ocean. .. : 15'00?;’% r A
pswichBay................. 5,000, otal. i, 703,872,000
Manchester, Massachusetts Bay..... 148,000,000 1703,
OADDOCK.
Maine: Boothbay Harbor, Boothbay Massachusetts—Continued.
Harbor... ... ..................... 1192, 000 Rockport, Atlantic Ocean. .......... t 7,830,000
Massachusetts: IpswichBay....oovveiinnnnnnnn.. 1 21,830,000

Beverly, Massachusetts Bay...... ... ﬁg,{lég,% I 129 653 000

Gloucester, Atlantic Ocean. .. *2b0:390:000 i Totale....oooiiiiiiiiinnnnnnn. { :390:000

Marblehead, Massachusetts Bay.. ... 119,270,000 '

WINTER FLOUNDER.
Maine: i Massachusetts—Continued,

Boothbay Harbor, Boothbay Harbor ! 112, 893, 000 Waquolt Bay..................... t229, 702, 000
Linskins Bay..................... 4470, 441,000 Gloucestor, Annisquam River. ...... 17, 710,000
Lobster Cove. -.| 187,303,000 Gloucester Harbor................ 76,320,000
Mill Cove. ... 58,269, 000 Ipswich BaY .o o.voeeaeoiniinnnnns 17, 880, 000
Townsend Gut.. . 64, 278, 000 Gosnold, Iadley Harbor_........... 1109, 878, 000

Bristol, Robinson Cove 24,196, 000 Lackoys Bav...................... 1110, 871, 000

Cundy Harbor, Hen Cove 79,402,000 | Manchestor, Massachusetts Bay..... 112,150,000
Piddley Cove........ ... 03, 059, 000 I’rovincotown, I’rovincetown Har-

East Bosthbay, Linokins Bay . 78, 633, 000 L 130, 144,000

Pomaquid, Johns River. . ... #7.004.000 | Rockport, Atlantio Ocoan. . 10 14, 640, 000
Pemaquld Harbor. ... . .. 75,621,000 || Vinoyard Haven, Lagoon Pond..... 84, 118, 000

Rockland, Rockland Harbor .. 54,775,000 | Woods Hole, Eol Pond 56, 551,000

S%l:)t;}:lgg{t, Eé)encook Harbor. . .1 122,086,000 f’imit i{{arl g\; ..........

on, : Attle Harbor. .o oooooiiin i ianss
Massachusatty: - HOTDOF-s-oeouoen D000 Kow York: Bdgomors, Taraica Bay .| 164,966,000
Beverly, Massachusotts Bay....... .. Rhodo Island: Wickford, Wickford
Cl;{lmur&, Menomsha Pond. 1l 2 R AT ...{t116,920,000
mouth, I'g] e . —
Quissott’ Harbor. Harbor..» L i TOLAL et ieieeaneaanns 2,654,192,000
I

@ The eggs were taken, fertilizod, and planted on spawning grounds.
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DISTRIBUTION OF FISH AND FISH EGGS, 1919,

Torar DistrIBUTION oF FisE AND Fism Ecas, BY SpecIEs, Fiscar YEAR 1919—
Continued.

MISCELLANEOUS FISHES.

Disposition. Number, Disposition, Number,
Arkansas Black Rock, Black River. . 2855 i Maryland: Baltimore, State fish com-
TUSSIOD ¢ s e vevaeeseneneeecanannas +1,000, 000
q] ka Missl&qip i River......... 6 96 |{ Minnesota:
Galensa, lssissi iver........... 2386, 550 Homer, Mlssissirssi River........... 470,400
New Boston, M lssippl River...... a1,915 wlited Wing, Mississippi River........ 63,025
e
Bollevuo, Mississipplniver .......... @ 40,570 Clayton “Mississip })l River... 470,000
Falrpon M? .- al 455 La Crosse, Mississippi River.. 6352, 600
fFerry, 1ssl§vpl River a44 000 Lynxville, Mississ| F pi River. . 68,000
Mc lms Dam, Mississ gpl Riv 020,000 Prairie du Chien, Mississippi River.. @ 20,000
gxﬁf et e VB pver. 1 93(51 747,250
erry ver. a
 Yollow River, Mississinpi River 366,000 B RERTRITILIII { 11,000,000
LOB§TER.
Main ! Maine—Continued.
Boothbay Harbor, Harpswell Har- Pemaquid Harbor, Johns Bay....... 12, 000, 000
.............................. 2, 000, 000 Southport, Kbencook Harbor.......} 11,500,000
Hodgdon Cove.. 1, 000, 000 —
Johnson Cove..cveeerlerennrennnn. 1, 000, 000 ] +7, 500,000

a Rescued from overflowed lands and restored to original waters,
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ARTIFICIAL PROPAGATION OF THE SALMONS OF
THE PACIFIC COAST.*

Revised and enlarged by Henry O’Marniey, Ficld Assistant, U. S. Bureau of
Fisheries, in Charge of Opecrations on the Pacifio Cogst.

THE SALMONS OF THE PACIFIC COAST.

There are five species of salmon on the Pacific coast belonging to
the genus Oncorhynchus, namely, the chinook, spring, king, or
quinnat salmon (Oncorhynchus tschawytscha) ; the blueback, sock-
eye, or redfish (Oncorhynchus nerka); the humpback or pink sal-
mon (Oncorkynchus gorbuscha) ; the silver or coho salmon (Onco-
rhynchus kiswtch); and the chum or dog salmon (Oncorhynchus
keta). Among the features which distinguish the Pacific salmons
from the Atlantic salmon are the larger number of rays in the anal
fin and the invariable habit of spawning but once and then dying;
the Atlantic salmon may spawn several times. '

The characters noted in the following key will usually be suffi-
cient to dlstmf;zlysn the different species of Pacific salmon:

Chinook sa .—Scales in longitudinal series, about 185; py-
loric coaca, 110 to 200, averaging 150; gillrakers comparatively short,
from 20 to 25 in number, 9 being above the angle; rays in anal fin
from 14 to 19, average 16; branchiostegals, 14 to 19, average 16.
Body_robusts head conic; caudal fin lunate. Color above dusky,
sometimes with bluish or greenish tinge; sides and belly silvery;
head dark, with metallic luster, back and sides with prominent spots,
usually X-shaped.

Blueback salmon.—Scales in longitudinal series, about 1303 py-
loric ceeca, 75 to 100; gillrakers comparatively long and slender,
from 80 to 40 in number; rays in anal fin, 14 to 18; branchiostegals.
13 to 15. Body rather slender; caudal fin lunate; anal and dorsal
fins low. Color, sides silvery, no spots on back, which is frequently
bright blue. ) o 1

Tumpback salmon.—Scales very small, 200 or more in longitudinal
series; pyloric coeca very slender, about 180 in number; gillrakers
short, from 20 to 25; anal rays, 15; branchiostegals, 11 to 12. Color,
bluish above, silvery on sides; lower part of back, adipose fin, and
tail with numerous black spots, largest and of oblong form on tail.

Sitver salmon—Scales s)ar o, about 180 in longitudinal series;
pyloric coca comparatively few and large, 40 to 110 in number,

@ Th resents a revigion and enlargement of the chapter on * The Salmons
of the’%fcﬁggrgggst." ff‘om the Manual of F‘lsﬁ-Culture, é)ubllshed in the Report of the
U. 8. Commission of Fish and Fisheries for 1807, a first revised edition of which was
publighed separately in 1000. 'The chapter was suhse?uentl isgued in 's,eparate form
under the title * Artificial Propagation of the Salmons of the Pacific Coast.

3



4 ARTIFICIAL: PROPAGATION OF PACIFIC SALMONS.

average 70; gillrakers long and slender, 20 to 25 in number; anal
rays, 11 to 15, average 13; branchiostegals, 12 to 14. Body long;
head short, conic; snout blunt; eye small; fins small, caudal deeply
lunate. Color, bluish green, sides silvery, finely punctulated, as in the
chinook, but not so conspicuous.

Chum sadmon.—Scales of medium size, about 150 in lateral line;
pyloric cceca, 140 to 185; gillrakers from 20 to 25; 13 or 14 rays in
anal fin; branchiostegals, 13 or 14. Form of chinook, but head
longer and more depressed. Dusky above and on head; paler on
sides; very fine spots on back and sides, often wanting; tail deeply
lunate, plain dusIl::y or finely spotted, with black edge; other fins
blackish.

These salmons are the most important group of fishes entering the
rivers of North America. The steelhead (Salmo gairdneri), popu-
larly regarded as a salmon, also inhabits the waters of the Pacific
coast and adds to the importance of the salmon tribe.

In recent years the annual catch of salmon in the Pacific Coast
States, British Columbia, and Alaska has been approximately
585,000,000 pounds, with a value, as placed on the market, of nearly
$40,000,000." In 1918 the quantity of salmon canned was 7,829,212
cases of forty-eight 1-pound cans.

CHINOOK SALMON.

The chinook salmon (Oncorhynchus tschawytscha) is also known
by other names than those given above, as Columbia, Sacramento,
and tyee salmon. It is one of the most important of the salmons,
being superior in food qualities and attaining a vastly larger size
than any of the others. When fresh from tl%e ocean, it is a very
handsome, resplendent, well-formed fish. The flesh is of a rich red
color in the greater number of individuals, but all runs contain a
smaller or larger percentage of fish having white meat. Buyers cut
into the shoulder of the fish for arriving at the color. The white
meat is equally as good as the red as a food, but the rich red fish
have the greater market value, both in the fresh condition and for
canning. ;

No other salmon in the world compares in size with the chinook.
In the Yukon River, Alaska, it occasionally attains a weight of
over 100 pounds; and in the Columbia River there have been well-
authenticated cases of specimens weighing over 80 pounds. Far-
ther south the size is smaller, although in the Sacramento River indi-
viduals from 50 to 60 pounds in weight are not rare. Inthe Columbia
20 pounds is a fair average, and in the Sacramento about 16 pounds.

he known range of the chinook in American waters is practically
from Monterey Bay (latitude 863°) to the Yukon River, but indi-
viduals have been ‘seen in Norton Sound, somewhat north of the
Yukon, and as far down the coast of California as the Santa Bar-
bara Channel. However, it is not known to spawn naturally in
any stream south of the Sacramento River. It extends across Bering
Sea to Kamchatka and south to Hokkaido, Japan.

Fish of this species prefer the larger rivers, like the Sacramento,
Columbia, Skagit, Nushagak, and Yukon, and they are very per-
sistent in making the ascent. The summer and later runs seek
spawning grounds not far from the ocean, but the first or early
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spring runs ascend to extreme headwaters. They bave been seen
crowding up rivulets forming the headwaters of the Sacramento
and Columbia Rivers with nearly half their bodies exposed above
water. No matter how far the headwaters are from the ocean, some
of the run will proceed till forced to yield to an impassable obstruc-
tion. On reaching their goal the early fish remain several weeks in
deep, quiet holes before going on the spawning grounds. The rate
of ascent varies with climatic conditions, the season, and the condi-
tion of the rivers, which are affected by melting snow during the
spring and summer and by rains in the fall months. They proceed
very slowly at low-water stage, sometimes lying for weeks or months
in deep pools, and rapidly when the water is at a moderate stage; but
at extreme high or flood stage they remain quiet until the water
begins to fall and clears, when they resume their journey.

hen they first come from the ocean the sexes are very similar in
appearance, but as the time for spawning approaches a difference is
noted between them, becoming more pronounced as the season ad-
vances. The developing ova of the female produces a round, plump
form, while the male becomes thin, his head flattening, and his upper
jaw curving like a hook over the lower. His eyes sin%(; large, power-
ful, white, doglike teeth appear on both jaws; and the fish acquires
o gaunt and savage appearance. From the time they reach fresh
water their appetites decrease, and their throats and stomachs gradu-
ally shrink, until, at tbe near approach of the spawning season they
have become entirely incapacitated for food, and the desire and the
ability to feed has left them entirely. The great reserve of flesh and
oils brought with them fram the ocean enables them to keep the vital
organs active until their mission is accomplished. After reproduc-
tion they die on or near the spawning grounds. This sin En' fact
has been disputed, but its truth has been proved conclusively and re-
peatedly. After they are entirely spawned out they remain on the
beds, deteriorating ra{ndly, the flesh shading off to a light, dirty pink,
and they become foul, diseased, and much emaciated. Their scales
are partly absorbed and, in the males, wholly enveloped in the skin,
which is of a dark-olive or black hue; blotches of fungus appear on
their heads and bodies; and in various places there are long, white
Eatches where the skin has been partly worn off. Their tails and fins

ecome badly mutilated, and in a short time the fish die.

They are found feeding in Monterey Bay in any month of the
year Whgen food is there. On their way to the spawning beds they
reach this body of water about the second week in January and may
be caught w;th hook and line. In February they may be observed
In numbers in the Sacramento River. In the Columbia River they
appear in March but are not abundant until April or May. They
arrive in southern Alaska in May and farther north in June, while
it is probably still later before they ascend the Yukon, where the
running season is short and may not exceed a month or six weeks.
The early runs in the Columbia River are usually from one .to three
weeks in passing from the mouth of the river to Clifton, a distance
of about 20 miles. They first arrive at The Dalles, 200 miles up the
river, in the middle of April, and are found in numbers at this

oint about the middle of June, two months after appearing in
arger numbers at the river bay, thus covering a distance of about
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100 miles a month. As the season advances the rate of progress up
the rivers is more rapid.

The spawning season varies in different rivers and covers a period
of at least four months. The spring run begins to spawn at the head-
waters of the Willamette and Salmon Rivers, tributaries of the
Columbia, in August, while the summer run at the Little White
Salmon and Big White Salmon stations, nearer the ocean, begins
spawning about September 20. At the Clackamas (Oreg.) station,
eggs are secured from the fall run from the last of September to
about December 1.

For the deposition of their eggs chinook salmon invariably seek
a shallow, gravelly riffle, where the water is a foot or more deep,
and the current sufficiently swift to carry and spread the eggs and
milt. There is no doubt that in many instances the so-called nest,
which is an elongated cavity or depression, often several feet across
and 12 or more inches in depth, is started by either the male or female
in advance of actual spawning, but as a general thing it is formed
by the fish in the act of spawning. At this time both the male and
female turn on their sides and by contraction of the abdominal
muscles, which produces a quivery motion of the body, effect the
simultaneous emission of milt and eggs. At about the same time
a forceful movement of the tail and posterior part of the body serves
to loosen the gravel and propel the fin forward more or less, thus, by
frequent repetition, enlarging the depression and covering the eggs
with the loose gravel., It seems evident that tHis is nature’s provision
for the protection of the eggs, during the incubation period. With
every effort made by the ﬁsﬁsin the extrusion of the eggs and milt
the depth of the covering is increased, and this serves not only to
screen them from the light, which is conducive to the growth of
fungus, but also protects them from the prying eyes of trout and
other active aquatic enemies.

The length of time consumed in spawning is largely governed by
the number of eggs a female contains and also by the temperature of
the water. In some instances all of the eggs will be deposited within
a day or two, while in others spawning will extend over a period
of a week or 10 days. .

Both the eggs and the fry are subject to destruction by freshets
washing them out of the gravel or covering them so deep that, if they
are not actually killed by the pressure on them, it becomes impossible
for the fry to work their way out. In many streams spawning occurs
during high-water stages in the fall, the eggs in numerous instances
being deposited in gravel which is entirely above the water later in
the season. Many eggs are lost also by trout lying close in behind
the salmon and catching them as they are emitted. Some are rooted
out of the nest, and the natural enemies take their toll as the fry
emerge from the gravel. It is the instinct of the fry to lie quiescent
until the umbilical sacs have been absorbed, when they leave the nest
in search of food.

Experiments conducted some years ago by John P. Babcock ¢ have
demonstrated clearly that only those eggs in natural spawning which
are embedded beneath from 5 to 6 inches of sand and gravel produce

—— Ll eem - T _ e ————

s Some experiments in the burial of salmon rggs, suggesting a new method of hatchinbg
walmon and trout. Transactions, American Iisherles Soclety for 1910, pp. 393-390,
Washington, 1911.



U. S. B. F.—Doc. 879, PLATE 11,

FIG. 2.—BLUEBACK SALMON. ADULT MALE.

FIG. 3.—HUMPBACK SALMON. ADULT MALE.



PLATE |11,

U. S. B. F.—Doc. 879.

FIG. 3.—STEELHEAD.
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alevins that live to attain the fry stage, and that the eggs not so
covered are either consumed by active natural enemies or are de-
stroyed by the vegetable mold ﬂnown as fungus. The experiments
have shown that the burial of freshly fertilized eggs of Pacific
salmon in sand or gravel to the depth stated does not smother them,
but that eggs so treated will hatch, and the resulting alevins will
possess the instinct and power to work their way gradually to the
surface after the disappearance of the food sacs, at which stage of
development they are not attacked by fungus. ;Eggs buried under
from 9 to 8 inches of gravel were found to produce alevins coming
to the surface before the sacs had been absorbed, and they were
therefore subject to fungus, a very large percentage of them being
destroyed in that way, as well as by the more-developed forms of
aquatic life. The sacs of fry resulting from eggs buried less than 4
inches deep are so thinly covered when theiy_u:;each the surface that
few, if any, of the fish survive the effects of goid growths, and, as
such growths are very common in the beds of streams where large
numbers of salmon have spawned and died, it follows that very
Leavy losses of eggs must occur on eggs naturally deposited.

The yield of eggs from the chinook salmon will average from 3,000
to 6,000 per fish.” The eggs are of a deep, salmon-red color, measur-
ing about one-fourth of an inch in diameter, and are heavier than
water. ,

Tn view of the enormous annual catch of this salmon for com-
mercial purposes, the necessity for its propagation became mani-
fest at an early period in the history of the Pacific fisheries. For-
tunately, it is readily susceptible of artificial production on a large
scale; otherwise the supply in western rivers would by this time
have materially fallen off. Since the work began in 1873 on the
McCloud River it has grown to larger proportions. It now engages
the attention of all the coast State governments, as well as that of
the Federal Government, and the work is steadily growing in im-
portance.

- As the salmon ascend the rivers they are caught by gill nets, fyke
nets, pounds, weirs, seines, wheels, and other devices, but in the
Sacramento and Columbia Rivers the greater numbers are caught
as they head upstream with gill nets drifting with the current or
tide. In the rivers they are comparatively safe from enemies, but
lmmense numbers are destroyed at the mouths of the streams by seals
and sea lions.
E This species has been introduced into Australia, New Zealand, and
urope, but so far as is known New Zealand is the. only country
where its acclimatization has been effected. Efforts have been made
to establish it in Atlantic streams of the United States, but with-
(I)Eut Fermanent results. In some of the fresh-water lakes of New
ngland the chinook salmon has been introduced purely for angling
purposes. In such instances permanent fisheries can not be ex-
pected save by restocking.

BLUEBACK SALMON.

This species (Oncorhynchus nerka) is known in different regions
under the names of blueback, redfish, Fraser River salmon, and sock-
eye. It ranks first of the salmon in commercial value, being es-

35286°—21——10
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pecially important in the Fraser River and in Alaska. The color of
the flesh is a rich red, which persists after canning. Large quanti-
ties are canned on Puget Sound, in British Columbia, and in Alaska,
and its commercial value to that territory is indicated by the fact
that during the calendar year 1916 the total pack on the Pacific
coast amounted to 2,482,048 cases. Of this total 2,119,442 cases were
put up in Alaska, at a valuation of $13,147,994. éomparatively few
red salmon are sold fresh in the United States.

It is next to the smallest of the salmons, the maximum weight
being 12 pounds, but it seldom attains a weight of over 6 pounds in
any instance?

t ranges from Columbia River, Wash., to the far north. In gen-
eral it ascends only such rivers as rise in glacial and snow-fed lakes.
Practically nothing is known of its ocean life. Straggling speci-
mens occur in the Quinault River late in December. It ascends the
Columbia River in June and July, and at Kodiak Island it comes
in numbers in June. There the heaviest run is in June and July,
spawning occurring in August and September. In the Fraser River
the largest runs enter during July and August, and in the water-
shed of this river spawning occurs from late October to the end of
December, being at its maximum during November. Quinault and
Baker Lakes, together with their tributaries, may be considered
tﬁpical spawning grounds for this fish in the United States, and in
those regions the spawning season extends from early September to
late December.

The individuals of this species enter only such streams as have
lakes at their headwaters, usually reaching the vicinity of the latter
several weeks in advance of spawning time. Many of them deposit
their eggs along the lake shores in depths of from 1 to 12 feet of
water. Others ascend the creeks or rivers flowing into the lakes and

awn on the riffles in a way similar to that of the chinook salmon.

he average number of eggs per fish ranges from 2,500 to 3,000.
Except in the breeding season, the color is a clear, bright blue above,
with silvery sides and belly. At spawning time the body becomes
blood red and the head light green.” The male loses his symmetrical
form and develops an extravagantly hooked jaw.

HUMPBACK BALMON.

The humpback salmon (Oncorhynchus go*r@usclwf is the smallest
of the Pacific salmons, its average weight being only 5 pounds and
its maximum .rarely 9. Its range is from Puget Sound northward,
probably as far as the Mackenzie River, and 1t is also common on
the Asiatic coast. The southernmost stawmng record is in the San
Lorenzo River at Santa Cruz, Calif. In Alaska it is the most abun-
dant and generally distributed of the salmons, and in that region
there is an annual run of the species. In Puget Sound waters, how-
ever, it makes its appearance in numbers only in alternate years. No
satisfactory explanation as to the cause of this phenomenon has been

¢ So-called landlocked forms occurring in varifous lakes weigh only one-half pound
when mature. They are commonly referred to as little redfish and bave long been re-
arded as merely dwarfed forms of the anadromous specles, At one time they were be-
leved to ascend also from the sea ; later it was conclusively proved that they are perma-
nent residents of fresh water, and there s strong evidence that they constitute one or
more distinct species.
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iven. During the fall of 1916, which is known as the off season in

uget Sound,gl,887 cases were packed. This shows a healthful in-
crease over the seasons previous to the Bureau’s attempting the estab-
lishment of ‘an annual run in this region. ) L.

In nutritive value the fresh-run humpback is scarcely inferior to
any other salmon. While the flesh has a very fine flavor, it 1s
paler than that of the chinook or blueback salmon, and it loses its
color when canned. The total amount of this species canned during
the calendar year 1916 was 2,036,077 cases, of which amount 1,753,546
cases, valued at $6,446,168, were packed in Alaska.

The humpback salmon usually seeks the smaller streams for repro-
duction, depositing its eggs a short distance from the sea, sometimes
within a few rods of the ocean. At Kodiak Island, Alaska, where
it is often very abundant, it arrives in the latter part of July, the.
run continuing only a few weeks. Spawninﬁ occurs in August. The
eggs, of whic}% there are-about 2,000 per fish, are smaller than those
of the chinook, but larger than those of the blueback and paler than
either.

Shortly after its arrival from the ocean, and with the ap}ilroach
of the spawning season, it develops on its back a rominent hump,
which, with the distortion of the jaw, gives the fish a very singular
appearance. As is the case with the other ‘salmons, it dies on the
spawning bed or after being swept to sea by the current.

BILVER SALMON.

The silver salmon (Oncorhynchus kisutch) is also known as silver-
sides and coho salmon. 1t is a beautiful fish havin%)a graceful form
and a bright, silvery skin. Its flesh is usuali’y of a bright-red color;
but, as this fades on cooking, it is less highly regarde for canning,
though large quantities are thus utilizeg on the Columbia River,
Puget Sound, and the short coastal streams of Oregon and Wash-

ington. ‘ .

%101916 the total pack was 715815 cases, of which 265,184 were
put up in Alaska., Its range is from Monterey Bay to northern
Alaska, and as far south on the Asiatic coast as J apan. It ascends
the rivers to spawn in the fall and early winter, when the waters
are high. In most of the rivers which it frequents there appear to
be two well-defined runs, the early run ascending to the headwaters,
while the later run_is found in the streams nearer the ocean. The
early run is composed of small-sized specimens. In Alaska the aver-
age weight of this salmon is nearly 15 pounds, and in the streams far-
ther south about 8 pounds. It rarely attains a weight of 30 pounds.
The average egg production per fish is about 8,500.

CHUM SALMON.,

The chum salmon (Oncorhynchus keta) is the least valuable of the
Pacific salmons, although it 1s canned and dried in large quantities
on the Pacific coast and in Alaska. Itsaverage weight is 10 pounds,
and the maximum is about 20 pounds. It is found from the Colum-
bia River northward, being especially abundant in Alaska. It is
taken occasionally in the Sacramento River. When just from the
ocean, the flesh is of a very pale red color. At that time it is a very
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good fish, but it deteriorates rapidly in fresh water, and it loses its
color in the can. It spawns in shallow riffles and creeks, usually at
no great distance from the ocean. Large quantities are packed in
Oregon, Washington, and Alaska. - The production of canned chum
salmon in 1916 amounted to 1,500,332 cases, of which 715,238 cases
were put up in Alaska.

STEELHEAD.

Another anadromous fish found in Pacific coast waters is the stee]-
head (Salmo gairdneri), commonly known as steelhead and steel-
head trout, and in many instances erroneously classed with the
Pacific salmon in the State laws. It resembles in form, size, and some-
what in general appearance the salmon of the Atlantic coast, but is
- distinguished from the Pacific salmons by its short anal fin of not
over 12, and usually 9 or 10, rays, square tail, small head, rounded
snout, comﬁaratively slender form, light-coloreé flesh, and its spring-
spawning habit. Its average weight in the Columbia is about 12

ounds, but specimens weighing 42 pounds have been found in the

kagit River. '

Its range is very extended, reaching from Santa Barbara on the
southern coast of California to the Alaskan Peninsule, and perhaps
to the Arctic Ocean. It is found in almost all the streams of the
Pacific States which empty into the ocean. The only run of this
species of commercial importance in the Columbia River begins in
late June and is in full force in July and early August. It reaches
Seufert, Oreg., about the close of the blueback run, and some of the
fishing wheels catch practically nothing else. This fish feeds while
in fresh water, and does not always die after spawning, but it de-
teriorates from the time it enters fresh water until the following
spring, and spawns between the months of February and May. Its
movements in other rivers on the coast are not materially different,
except that it enters the southerp rivers earlier and the northern
rivers later than it enters the Columbia. Like the chinook salmon, the
steelhead ascends for long distances, and it has been found as far up
tributaries of the Columbia as the ascent of fish is possible. The
number of eggs per fish ranges from 6,000 to 8,000. The greater quan-
tities of steelhead trout are caught during the winter and spring
months and are utilized in a fresh state, large quantities being
shipped to eastern markets in refrigerator cars. owever, durin
the calendar year of 1916 cases of this species to the number o
24,999 were packed.

ARTIFICIAL PROPAGATION.

Artificial propagation having been first applied on the Pacific
coast to the chinook salmon, the description of methods which follow
is based mainlg upon the practices employed with that species. In
1916 the number of salmon and steelhead eggs collected by the
Bureau of Fisheries, expressed in millions, was as follows: Chinook,
108; blueback, 105; humdpback, 82; silver, 13; chum, 29; steelhead,
14. These were collected at the Afognak and Yes ﬁay stations in
Alaska; at stations located on tributaries of Puget Sound and in
the Quinault Indian Reservation, Wash.; at Clackamas and its aux-
iliaries in the Columbia River Basin and in southern Oregon; and
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FIG. 1.—SALMON HATCHERY, AFOGNAK, ALASKA.

FIG. 2—SALMON HATCHERY AND REARING PONDS, YES BAY, ALASKA.
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FIG. 1.—ROGUE RIVER (OREG.) HATCHERY.

s s mm—— A
{

J i it B G e B IR

FIG. 3.—BIRDSVIEW (WASH.) HATCHERY,
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at the California stations on tributaries of the Sacramento and
Klamath Rivers. In addition, the private hatcheries operated by
the salmon-cannery interests of Alaska, known as Fortmann, Kar-
luk, Quadra, Hetta, and Klawak, which have been hatching blue-
back salmon for years, collected in 1916 over 87,000,000 eggs. The
normal capacity of these five establishments is 197,000,000 eggs per
annum. The Bureau’s two hatcheries in Alaska have each a capacity
of 72,000,000 eggs.

CONSTRUCTION OF RACKS,

The eggs found in salmon that are captured for commercial pur-
poses are 1n a green state, and, therefore, in all hatchery operations
of importance 1t has been found necessary to provide for the egg
supply by installing requisite devices for the capture and retention
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F19, 1.—Three-legged rack horse or trestle: 4., horse head; B.B., horse legs: 0.0.0.,
12-ilpch boards to make sides of crib and also to act as braces; D.D.D., leg braces
E'll‘:icb 11111‘50 support bottom of crib; £.K.H., bottom of crib; X.X,, bracket for support-

r walk, .

of the brood fish. Such fishing is conducted at or near the spawn-
mﬁ‘ grounds, - ‘

he site selected for the placing of the racks should be in a good
spawning locality. The upper rack is placed at the head of a riffle,
and the stop or lower racﬁ is installedp just below a deep pool, the
distance between the two depending upon topographical conditions,
There is thus provided between the upper and lower racks a proper
sgavynlng and fishing area, with a deep pool for a resting place for
the immature fish, In this inclosure the fish are held until removed
for stripping. The racks are designed to control the movements of
the fish regardless of the water stages, as failure to do so means the
loss of a season’s take of eggs. .

The usual form of rack constructed in the rivers of Washington
and Oregon and in most of the streams in California is built on
trestles or three-legged horses, their sizes depending upon the char-
acter of the streams to be closed, and their length upon the depth
of water and the angle or slope to be given the rack. The legs are
made of pile timber %rom 8 to 12 inches in diameter, The upper leg
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is longer than the other two, which are of equal dimensions, and is
attached to them at an angle of 90°, the spread between the others
being about 60°. The legs are braced and held in place by poles
about 4 inches in diameter, which are spiked to the sides midway
from the ground to where the legs are joined, and, as an extra pre-
caution, an additional brace is nailed across the two rear legs.

The braces strengthen the bottom of the crib, which is made of
1-inch rough lumber, and the 12-inch boards composing its sides
serve as an additional brace to the legs. Such a crib will hold from
100 pounds to almost a ton of rock, the amount varying with the
size ((i)f the braces used and the current which it is expected to with-
stand.

The trestles are set from 8 to 12 feet apart directly across the
stream on the site selected for the rack, the distance between each
being governed by the size of the stream and the strength of rack
desired. The trestles are then lined up and loaded with stones, and
two stringers from 8 to 12 inches in diameter are put on and spiked
to the upstream side of the forward leg. While the position of the
stringers must be governed to some extent by the height of the rack,
it is usual where the rack is of ordinary construction to place the
upper stringer about 30 inches above the water surface and the
lower one midway between that point and the river bottom. ‘On
large streams a third stringer is sometimes used to good advantage.

%’ehere the bed of the stream is of hard formation 2 by 3 fir pickets
are put down even with the bottom at intervals of 13 inches and
nailed to the stringers, the 2-inch surface being placed to the current
and the upstream edge beveled in order to present the least possible
resistance to the current. In streams with soft shifting bottoms it
is often necessary to drive the gickets. As a further precaution
against the escape of the salmon by the loosening and displacement
of the pickets by the current, or by the stru gling of the fish, a
block 8 inches long by 1% inches wide is nailed to each picket at a
point halfway between the lower stringer and the bottom. A layer
of bowlders and rock from 3 to 5 inches in diameter is then placed
in front of the rack at the point of the pickets to close effectually all
openings between the ends of the pickets and the river bottom ; and
brackets for supporting a walk are nailed to the downstream side
of the trestles, thus providing a means of keeping the rack cleared of
débris at all times. . )

Tn streams where shingle bolts, cordwood, and driftwood occur, a
gate is provided for their passage, and the necessary sheer booms are
constructed in front of the racks to guide the timbers to the opening.
The gate should be built between two trestles which have been placed
8 feet apart, and the open space connected by a stringer placed below
the surface of the water at a depth of at least 18 inches. Pickets are
attached to this stringer in the usual manner, except that they must
be sawed off even with its top, and the sides of the space are squared
up and walled with 1-inch lumber.

The gate is constructed of 1 by 4 inch strips 12 or more feet long,
which are placed on edge at intervals of 1} inches, well blocked and
braced. It is then hinged to the stringers in such a manner that it
will swing freely. One way to accomplish this is to bore holes
through the ends of the strips and insert 1-inch pipe, the ends of
which, projecting a few inches on either side of the gate, allow it to
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F1e. 3.—Front elevation of barricade shown In figure 2.

turn in eyebolts in the side walls. To pre-
vent the fish passing through when the gate
is open, a 12-inch board should be nailed
across its under side at such an angle that
the current rushing against it will lift the
lower end of the gate just above the surface
of the water. Floating objects coming
down the stream are carried onto the gate,
which sinks from their weight, and as the
current carries the object on the gate closes
automatically.

Racks constructed in accordance with
this method will often stand submerging
several times in the course of a spawning
season, and at its close remain practically
undamaged.

A barrier that has stood the test of sev-
eral years and has proved that it will oper-
ate successfully in almost any stage of
water is described in the following para-
graphs. The design is to be credited to
A. H. Dinsmore, former superintendent of
the Baker Lake (Wash.) station.

A permanent barrier at the Birdsview statlon,
an auxiliary of the Baker Lake station in Wash-
fngton, 1s of novel construction and calls for
more than passing notice. This barrier is located
in a portlon of Phinney Creek, where formerly
there was a dam built for the purpose of obstruct-
ing the passage of steelhead trout. When the
dam washed out, a new channel formed and the
river bed was very much broadened.

The first step In the construction of the new
barrier was the laying of four heavy log stringers
across this new channel from the abutment on the
north to the new bank on the south side of the
stream. The logs were let down through the dam
foundation to low-water level on the north side,
and the deep channel under them on the south side
was fllled with brush and gravel. The logs were
spotted down to form a practically level bed,
reaching the width of the stream. Heavy piles
were then driven behind each stringer to form
alternate single and double rows extending up and
down stream, The log stringers were next
planked over, forming a platform 18 feet wide,
similar to a regular dam apron, extending from
the north abutment to the final row of piles on the
south side, a distance of about 140 feet.

By planking the sides of the single row of plles
and all around the double rows and filling the
space with rocks, piers 4 feet high and approxi-
mately 2 feet and 4 feet wide were formed.
Through each pler at the bottom, behind the
upstream pile, openings 1 foot square were left,

o Titcomb, John W.: Fish-cultural practices in the
Bureau of Fisherles. Bulletin, U, S. Bureau of Fish-
erles, Vol, XXVIII, for 1908, part 2, pp. 728-732.
Washington, 1910,
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connecting the spaces between the plers. These spaces, 12 in number, are
approximately 8 feet wide and are filled by swinging gates hinged to a 3 by 12
inch timber, spiked securely to the piers on either side and forming a dam or
flashboard across the space above. By the insertion of other flashboards above
this one a tight dam 4 feet high can be quickly formed at any time. The
utility of this feature will be explained elsewhere,

The gates are made of 1 by 4 inch fir set on edge and nailed to 2 by 4 inch
jolsts, being strengthened by 2-inch blocks set between the rack bars and nailed
to them and the joists. These blocks thus determine the width of the inter-
stices in the gates. At the upper end of each gate an auger hole is bored
through the bars and blocks, to accommodate a 2-inch iron pipe, which passes
through the entire upper end of the gates. Ringbolts clasp these pipes and are
fastened to the 8 by 12 inch timber forming the flashboard, acting as hinges
upon which the gates swing. At the lower end of each gate a wide board, 1} by
18 inches, is secured by means of braces, forming an angle of 45° with the
lower end of the gate.

At an ordinary stage of the stream the downstream ends of the gates rest on
supports which hold them a foot or more higher than the upper cnds, the water
passing down through them to the floor of the apron, where it runs away. The
fish working up under the gates to the dam board find the cross passages
through the front end of the plers and finally reach the trap. It was expected
that during freshets the current acting on the flashboard would always keep
the lower ends of the gates above the surface of the water, and up to a certain

, I'1G. 4.—S8ide elevation of barricade shown in figures 2 and 3.

point this expectation was realized, but at very high stages of the stream the
large quantity of gravel in the water soon clogs and sinks the gates. As the
lgutexs are only two-thirds the length of the apron, however, and rise toward the
dolwter end, the water shoots over them with such force that it is projected some
fa?l afnce blelzlow the end of the apron, and fish attempting to scale the obstruction
timesar hs ort of the ends of the gates. The barrier has been watched many
h when fish were jumping and when the largest drift ran clear, and none
a; ever been seen to pass it.
ordﬁ'lar:eants of the dam boards entire control of the current can be had during
barrlery 541‘ lag:es of water and any desired quantity sent to any section of the
leading the ‘t‘]’s a strong current can be maintained through the trap section,
the water on Sh to it, and when it is desired to remove the fish from the trap
One of th: Ir)f‘?Ctically all be turned to some other section of the barrier,
sectlon s du greatest difficulties in maintaining traps in the streams in this
during fl‘eqhe(te to the tremendous quantitles of gravel carried in the water
trap at Sl;ch fi a sufficient amount belng frequently deposited in front of a
form of barrie mes to change the course of the stream. With the present
dam boards anl‘dno trouble is experienced from this source, the insertion of the
acr(i};,mmat ed gm‘}gf opening of one space at a time quickly clearing away the
e ninth and tenth plers were continued upstream by dr

> y driving three ad-

gﬁggﬂaﬁoﬂf}i alzovie each, The plers form the sides of the trap. Its floor is a
13-inch pi(.'ket,ss r{‘ lar in construction to the apron, and the front is barred by
V of pickets pTaced 1% inches apart, the fish entering by the usual upstream
which it is loeat ? protect the trap from high water the two plers between
8 located were carried to a helght of 8 feet. When it is desired to

fish the trap, the gate at its head 1
y 10s
by means of & door in the north sides oc'.totgti;1 \‘ll.u(1 eatrance 1z made from below
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The upper end of the fishway of the old dam was left in place, the narrow
passage between it and the new trap protecting the spaces at the south end of
the barrier from the current and from drift. These spaces have been racked
above and below to form commodious pens for males and unripe females, The
south end of the barrier
is protected by a substan-
tial abutment,

The maintenance of the
racks in Phinney Creek
has been a very heavy
———————————————— H—— — item . of expense In past
years, and the trap was
frequently carrled away
by freshets Jjust at the
height of the season, al-
lowing large numbers of
fish to escape and con-
siderably reducing the
e e m m—, e . — - — H = - season’s take of eggs.

i Concrete piers have
: . been used in some of

the California rivers,

but they are now con-

sidered too expensive

for fish-cultural work

on an economical secale.

In some of the streams

in that State piles are

substituted for trestles.

These are sawed at the

proper angle, capped

with timbers of the

right size, and used

for supportin% the

rack stringers. Incon-

structing racks in this

way the pickets are

usually gluch in sec-

=—a=—x tiong and hoisted into
osition by means of a

gerrick. Mudsills are
embedded in the gravel

X beneath  the rack and
‘ a floor placed thereon.

|
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F16. 5.—S8ection on line 4—.1 of figure 2,
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OBTAINING SALMON FOR
PROPAGATION.

The manner of cap-
turing the brood fish
varies in accordance
— with the nature of the

stream where the work
is conducted. On some rivers the upstream trap is successfully used
in connection with the head rack (Pl. 1). The tray used is sometimes
-a square or oblong inclosure; at other times it is a pen constructed
of lumber. In either case the entrance is made on the principle of




DOWNSTREAM TRAP, LITTLE WHITE SALMON RIVER., WASH.
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the ordinary pound net. In their eager offorts to pass upstream
the fish go through the V-shaped mouth of the trap, and, having
once entered, they seldom find their way out. The trap is usually
covered to prevent the escape of the fish by jumping.

In streams where the current is strong, as in Oregon and Wash-
ington, the fish are sometimes taken on the riffles by means of gill
nets; but, as many are killed or injured when so caught, this method
should be employed only as a last resort.

In the comparatively slow streams of California it is cust/oma:rK
to employ drag or sweep seines of suitable length and depth, whic
are operated below the head rack and above the retaining rack.

Where the natural conditions will permit, the most economical
means of capturing salmon is by the use of a éownstream trap. The
use of this device necessitates that the upper rack be placed across
the river at the head of a spawning riffle ]iaving a good fall. The
wings of the trap, constructed on the same principle as the rack and
with openings provided near the shore ends for the entrance of the
salmon to the spawnln%1 waters below the main rack, are run down-
stream from one or both shores, as local conditions may require, and
at their convergence the trap is located. The trap, which 1s usually
about 5 feet wide, is made of smoothly dressed slats or poles, the
small ends of which are nailed to a light sill sunk in the bed of the
stream, with a space of 13 inches between each pole, to allow the
water to flow through freely. From the sill they rise in a gentle
incline downstream to a level a few inches above the point where
the water runs through, and they are then sprung down and nailed
to sills, forming the bottom of the trap. The sides of the entrance
and the trap proper are usually made of poles or pickets placed
horizontally, with sufficient space between to permit water to escape
freely. The sides of the entrance are well braced to withstand the
pounding of the salmon when rushing into the trap in numbers, and
on either side of the trap live pens for holding the ripe fish are
constructed. Across its entrance a grating is placed to prevent the
fish from being carried into it when not in use.

When the trap is to be fished, the openings in the lead are closed
and the grating at the entrance removed. The seine is laid out at the
head of the riffle, whence it is rapidly carried by the current down-
stream toward the trap. The fish on the riffic become frightened at
the seine and run downstream. Following the converging leads and
traveling rapidly with the current, they are driven into the mouth
of the trap. Before they can turn, their momentum carries them
high and dry onto the trap floor, where an attendant picks them up,
liberates the green fish in the water below, and places the ripe males
and females in their respective pens. The fish which try to turn
back before reaching the trap are caught by the heavy leaded seine
and held against the lead racks until the fishermen find them.

At the Big White Salmon station of the Bureau of Fisheries suc-
cess has been attained by purchasing salmon from the fish-trap raen
and towing them in.live cars to an inclosure made by racking a
spring creek having a soft, sandy bottom, which is particularly
adapted to the successful ripening of immature fish. The death rate
of the fish while being held there to ripen is small, and the eggs
taken from them are of excellent quality.
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At Baker Lake the fish are taken in a web trap as they enter the
lake and are impounded in a slough at the head of the lake and held
there successfully for several months. When mature, they are re-
moved from the inclosure by means of a drag seine.

Where immature salmon are to be held for any length of time, an
inclosure with a soft, muddy bottom should be provided for the pur-
pose, it having been found by experience to be far superior to a
gravel bottom.

A rather novel method is employed for capturing silver salmon
and steelheads where the barrier preventing the ascent of the fish
chances to be a dam or a natural fall. At an advantageous point,
where the water pours over the crest of the barrier and where the
fish are known to jump in their attempt to ascend the river, a device
known as a jumping box is installed, being placed back of the fall
at a sufficient height, so that when the fish jump they will be likel
to fall through the water into it. The length of this box or troug
is %overned by local conditions; its width varies from 18 to 24 inches,
and it is given a fall of at least 12 inches to each 10 feet of length.
A covered flume with a sharp fall connects it with a live box, which
is placed in the stream in such a manner as to insure its protection
so far as possible from high water, and at the outlet of the flume
leading to the live pen a downstream V is placed. This, together with
a secure cover, serves to prevent the escape of the fish from the pen.

In the operation of this contrivance the fish fall into the jumping
box, and before they can regain their equilibrium they are carried
into the live pen and are held there until removed. Care must be
taken to prevent overcrowding in the pen, as, when the fish are jump-
ing from 6 to 9 a. m. and from 3 in the afternoon until sundown,
they are apt to be taken in such numbers that loss from smothering
will result, unless the pen is emptied at frequent intervals.

TAKING AND IMPREGNATING 'TTHE EGGS.

When chinook-salmon eggs are taken on a large scale, say from
a half million to three or four millions per day, as is customary at
the Little White Salmon station on the Columbia River, spawning
usually occurs daily throughout the cgg—collectin%l season, it being
impracticable to ho{d the fish in pens for any length of time, as they
injure themselves more or less in fighting against confinement, and
many eggs are dropped.

The females are placed in pens by experienced men, and ripe
ones only are put in. Of the signs that indicate ripeness in a female
salmon the separation of the eggs in the ovaries is the surest. Spe-
cific signs are all fallible, however, and the spawn taker must rely
mainly on an indescribable ripe look, which is neither color, shape,
nor condition of organs, but a general appearance which shows at
a glance that the fish is ripe. This knowledge can be gained only by
experience. .

An attendant gets into the pen containing the females and catches
a fish by the tail with his left hand, on Wwhich is worn a woolen
ﬁlove or mitten as an aid in maintaining his hold. He kills the fish

y & blow on the head with a club and, casting it on the trap floor,
repeats the operation until from 40 to 50 have %een killed. At some
stations it is customary to cut off the tails at the base of the caudal



STRIPPING FEMALE CHINOOK SALMON, LITTLE WHITE SALMON (WASH.) STATION.
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FERTILIZING EGGS OF CHINOOK SALMON, BIG WHITE SALMON (WASH.)
STATION.
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with a broadax, so that the fish may bleed freely. While this is not
absolutely essential, it prevents the eghgss from coming in contact
with a large quantity of blood. The fish are washed by dashing
water over them, the blood escaping through the open floor.

Male fish are then thrown out from their pen and left long enough
to undergo the exhaustion necessary to permit their being handled
without much difficulty.

The spawn taker uses a “ straight-jacket,” as it is called, merel
for the convenience of holding the fish. This is a sort of troug
made the average length of a salmon and hollowed out to fit its gen-
eral shape. A female is picked up by the gills uad placed in this
device. %Vith a sharp, short-bladed knife the spawn taker makes an
incision from the vent through the thin abdominal wall alon
the side, and the eggs flow out into a spawning pan or bucket hel§
by another attendant. This is immediately passed to a third man,
while a fourth man picks up a male fish. Grasping the tail of the
fish with his left hand, and thrusting its head under his right arm,
or in the case of a larger fish, between the knees, with his right hand
he presses the milt out upon the eggs as soon as gossible after they are
taken. The eggs and milt are then thoroughly mixed by stirring
with the hand. After being allowed to stand for a few minutes the
milt is washed off, and the eggs are transferred to buckets and car-
ried to the hatchery. Here they remain undisturbed until they have
become water hardened and separate, when they are measured into
egg baskets. The male fish is returned to the stream for usein fu-
ture spawning operations.

Blueback salmon in Alaska begin to leave the lakes in late August
and September and ascend the streams to their headwaters to spawn.
At suitable places near the mouths of such streams the fish are inter-
cepted by racks, and scining operations are conducted in the waters
below. The seine used, which is about 300 feet long, is loaded on
a boat at a point below the rack, and, one end being held on shore, the
remainder 1s distributed tonosts projecting from the rack to the far-
ther side of the stream. From here the boat continues downstream
in a long sweep until the seine is played out to form a semicircle.
The end last pFayed out is operated by a man in waders, while the
boat with the lead rope continues on to the starting point on the shore.
At a given signal men stationed along the rack release the seine and
follow it as it is hauled toward the shore, the two ends being brou%ht
together so as to completely envelop the fish, which are gradually
worked toward the center. ~The seine is then stretched or hung on
horses or tripods, and men equipped with woolen gloves grasp the
corralled fish by the tail, segregate the sexes, and distribute them in
boxes conveniently placed for the purpose. These boxes, supported
on legs about 3 feet long, are made of three-fourths-inch lumber and
divided by partitions into from 8 to 10 cells, each of them large
enough to hold a fish placed in it head foremost, leaving about 6
inches of the tail protruding.

An operator stands at a box in which females have been placed and
assorts them to determine as to their spawning condition, placing the
ripe ones in another box and throwing the unripe ones back into the
stream. A second man stands at the box containing the ripe fish and
removes them one by one, killing them by a blow on the head with
a club. They are then placed on a spawning table having a top 2 by
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10-feet in dimensions, 6-inch sides, and legs about 3 feet long, with a
slope toward the operator at the other end. Across the table, for
convenience in taking the eggs, is placed a small platform or bridge
1 foot in width, with-a slope of about 30° toward the upper end of
the table, the face of which is studded with sharp-pointed nails one-
half inch long to hold the fish in place.

The spawn taker removes a fish from the table and places it on
the platform with the head toward him, his left hand resting near
the middle of its back. With his right hand he rips open the ab-
domen from a point between the pectoral fins to the egg vent by
means of a sharp-bladed knife, having a guard which permits the
blade to project three-fourths of an inch. If the eggs are ripe they
are easily removed by slightly inclining the fish toward the lower
side of the board, where they gently fall into a pan placed to re-
ceive them. The dead fish is tﬁen thrown aside and the operation
repeated. After two females have been spawned a man at the op-
posite side of the table removes the pan, replaces it with an empty
one, which has first been moistened with water, and passes the ¥a.n
of eggs to the operator handling the male fish, to be fertilized. After
fertilization has been accomplished, the eggs are turned into a wash-
ing box and held in a quiet current in the stream to clean up. This
box somewhat resembles a corn popper in its construction, being
made of fine-meshed wire and provuﬁ,d with a long handle and a
hinged cover, with a clasp to hold it in position. In its bottom is
a small trapdoor, operated by a lever near the end of the handle.
After remalning in the stream a few minutes the eggs are emptied
through the traﬁdoor into a bucket submerged about a foot under
the surface of the water. Here they are held for half an hour to
harden and are then carried to the hatchery, measured, and dis-
tributed in standard salmon-hatching baskets, 50,000 being placed
to a basket.

HATCHING APPARATUS AND METHODS,

The hatching apparatus usually employed is the so-called stand-
ard salmon trough, with wire-cloth baskets. The troughs, which are

enerally constructed of cedar and redwood from 1% to 2 inches,
gressed, are 16 feet long, outside measure, and 14 by 63 inches, inside
measure. They are arranged in pairs, two or three pairs being
placed end to end on different levels, with a fall of about 6 inches
between each pair. .

Metal partitions divide each trough into compartments just
enough longer than the baskets to permit of their being raised and
lowered ang subjected to slight tilting. The essential feature of this
trough is the perfection of water circulation attained by means of
cross partitions or riffle dams inserted at either end of each compart-
ment. These partitions are made of No. 20 galvanized sheet iron
;md alll'e held in place by saw scarfs in the sides and bottom of the

rough.

The first riffle dam is placed 74 inches from the head end of the
trough, reaches entirely across, and extends from the bottom to
within about 13 inches of the top. Two inches below this point
a similar dam extends across the trough, reaching from the top to
within 1} inches of the bottom. Twenty-six inches farther down
similar dams are arranged, and so on throughout the entire length of
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the trough, with the exception of the space between the second and
third and the fourth and fifth compartments. Here the dams are
placed 2% inches apart for the accommodation of iron braces, which
prevent the troughs from bulging. Only one dam is used at the
foot of the troug%. This reaches across and extends from the bot-
tom to within 14 inches of the top. In the center of the space at the
foot of the trough is a 2-inch outlet, provided with a hollow cedar
or metal plug, placed at the proper height. The water is thus forced
to flow under the upper dam upward through the basket of eggs, and
thence over the lower dam, etc. The troughs are provided with can-
vas covers stretched upon light frames and made sunproof by satura-
tion with asphaltum varnish, which is also thickly applied to the
interior surface.

The egg receptacles are oblong-mesh wire-cloth baskets about 13}
inches wide, 24 inches long, and %rom 53 to 6 inches deep, thus allow-
ing them to project an inch or two above the surface of the water
in the troughs. ‘When wooden-rimmed baskets are used, the rim rests
on the top of the trough and holds the basket 1 inch from the bottom.
Arrangets) in this way the water passes under the riffle dam at the
head of the compartment, beneath the basket, and then upward
through the eggs. The metal rim, which has been adopted in recent
years, is supported by metal lugs fastened to the edge of the basket,
rests on the top of the trough, and holds the basket in the same posi-
tion as the wooden rim. In both cases the basket, when in operation,
should be kept flush against the lower rifle dam of the compart-
ment in which it is placed, to force the ascent of the water through
the eggs.

The number of eggs that can be incubated in a basket depends
upon the species of salmon and the volume of the water supply.
This varies with the chinook from 20,000 to 30,000; blueback, from
50,000 to 60,000; silver, from 30,000 to 35,000 ; humpback, from 40,000
to 50,000; and chum, from 33,000 to 38,000.

The eggs suffer no injury from being in numerous layers, as water
is constantly forced through the mass, partially removing the pres-
sure. The baskets are constructed of galvanized wire containing
from four to six meshes per inch, three-fourths of an inch long, the
size of the mesh varying with the size of the eggs to be handled. The
oblong mesh permits the fry to pass through onto the bottom of the
troughs when hatched, but it is not large enough for the 'lPassage
of the eggs. The advantages of this apparatus are: (1) The top
of the basket is above water, so that the eggs can not overrun or
escape; (2) by tilting one end of the basket a little, or by lifting it
and settling it back gently in F]age, the bad eggs are forced to the
top and can be easily removed with the ordinary egg picker; (3)
space is conserved, as the basket provides many times the number of
eggs that could be accommodated on trays with an equal volume of
water, the proper flow per trough being from 10 to 15 gallons per
minute; (4) the ease and facility with which the mud can be dis-
carded make it possible to remove all sediment collecting on the
eggs by gently moving the basket up and down in the water several
times.

The period of incubation of salmon eggs depends upon the water
temperature. A very safe rule to follow is one originally formu-

lated by Seth Green:
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In a temperature of 50° F. the eggs will hatch in 50 days. Every additional
degree of warmth lessens the incubation period by 5 days, and every degree
lower than 50 prolongs it 6 days.

Salmon eggs are very hardy during the first few days, and while
in this condition they are thoroughly gone over for the removal of
the dead ones. At some stations it is customary after doing this to
cover the eggs and leave them undisturbed until the spinal column
is well formed, when the delicate stage has passed. This is not ab-
solutely necessary, however, where skilled operators are employed.
Men experienced in the work can handle the eggs throughout the en-
tire period of incubation, and this is the most el%cient method to pur-
sue.  When the number of unimpregnated eggs is great enough to
warrant, they may be most advantageously removec%Tby means of a
salt solution, which should be applied only after the spinal column
is well formed. )

By means of this solution, which should consist of one part salt
to nine parts of water, one is able to distinguish dead or un ertilized
eggs at an early stage of development. %‘he solution is held in a
water-tight box or trough of 1-inch lumber, 40 inches long, 18 inches
wide, and 12 inches deep. Inside of it is a second box of one-half
inch lumber 3 inches less in width, 3 inches deeper, and provided
with handles and a screen bottom. The dead eggs are removed with
a net or scoop made of basket wire. The trough or outer box is filled
to within a few inches of the top with water, and salt is added grad-
ually and dissolved until the proper density is attained, this being
determined by testing a few good and bad eggs in a small portion
of the solution each time salt is added. This has been demonstrated
to be a more satisfactory method than weighing or measuring, as salt
readily absorbs moisture and varies in purity.

The box with the screen bottom is placed in the solution, wedged
down, and a full basket of from 85,000 to 60,000 eggs poured into it.
In Jess than one minute the good eggs will settle to the bottom, and
the bad ones can be removed with the wire scoop. The inner box
can then be lifted out and the good eggs returned to the basket and
to fresh water, the whole process not requiring over three minutes.
One solution can be used over and over again by adding sufficient salt
to maintain a uniform density.

The box or trough was adopted because of convenience in handling
and because it furnished the necessary amount of surface, a very
important feature to consider, as the {md eglgs, if crowdeci, would
cause the good ones to float by minglingt with them. Quite an ex-
tensive use of this method of c{,eaning the eggs has shown no delete-
rious results, and where there are over a thousand dead eggs in the
basket at the time the empties are turned, the use of the solution will

effect a saving of labor.
PACKING SALMON EGGS FOR SHIPMENT.

Cases made of 1-inch lumber and of suitable size for packing on
horses or mules are used for moving eyed salmon eggs over rough
mountain trails from the collecting fields. The bottom of the case
is lined with a thick layer of moss and covered with a piece of mos-’
quito netting. On this a layer of eggs is spread and covered with
netting. Successive layers of moss, netting, and eggs are thus ar-
ranged up to the middle line of the case, where a firm wooden parti-

35286°—21—-11
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tion is fastened on. The packing is then resumed as before until the
case 1s filled, when the cover is screwed on, and the eggs are ready to
be transported.

For shipping eyed salmon eggs to various points in the United
States what is known as the Atkins-Dinsmore case has been quite
generally substituted for the old tray-shipment method described on
page 84 of the Appendix to the Annual Report of the U. S. Com-
missioner of Fisheries for 1897. Eggs can be transported in the
Atkins-Dinsmore case as soon as the eye spot is plainly visible and up
to within a few weeks of hatching. When shipped at too late a period
of development, however, the eggs will hatch en route and the em-
bryos perish. :

This method of packing eggs * * * has the speclal andvantage of making

a comparatively light package—a factor of grent economic importance in trans-
portation. The outside case may be an ordinary box of suitable dimensions,
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In it are packed, surrounded by moss, several boxes made of three-efghths-inch
boards, and usually 12 inches wide by 15 inches long by 34 inches deep, each
box containing a mass of 10,000 to 20,000 eggs in mosquito netting, with moss
around all sides. No ice I8 used, care being taken that the packing be done
in a temperature below 50° that all packing material be kept in a place
slightly below freezing point, and that the moss In which the eggs are packed
be sprinkled with snow. This method of packing is an economical one for
shipments of eggs of Salmonide during cold weather, but can not advanta-
geously be used for eggs of spring-spawning fishes unless there is available a
cold-storage room in which to do the packing. Recently the superintendent of
the Baker Lake (Wash.) station, who has had ocecasion to ship eggs of steel-
head trout and Pacific salmon in warm weather, has packed them in light
cases with slternate layers of moss, and then placed two tlers of these thin
cases side by side in an outer case with a large hopper of ice over the whole,
the drip passing down between the two tiers of inner cases. The chief ad-
vantage of this case for long-distancc shipments is in the fact that less ice
is required than in other forms of cases using ice, with a consequent saving
in transportation charges. It can also be used in warm as well as cold weather.s

@ Titcomb, John W, Loc. cit., pp. 748.
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While the methods described above have been successfully em-
ployed in the transportation of eggs across the United States and
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Cross section,

also to Europe without an attendant, shipments of eggs to points

south of the Equator, usually

' i s US) leaving this country in winter and
arriving at their destination in summer, have called for more than
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usual attention to the methods of packing them, and a caretaker is
quite essential. )

The Argentine shipping case, successfully used under such condi-
tions, has been described by John W. Titcomb as follows: o
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A highly efficient form of shipping case has been developed during the past
few years for the transportation of eggs of the Salmonide from this country
to Argentina. This case is 8 feet 6 inches long, 2 feet wide, and not exceeding
30 inches high, outside measurement, and is constructed of selected tongued
and grooved lumber. It has doubie walls, with bottom and top common to

e Titcomb, John W. Loc. cit., pp. 747~749.
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both, the 2-inch space between the walls being filled with nonconducting mate-
rial,- preferably tightly packed shavings., Between the inner wall and the
stack of trays is a 2%-inch space for ice, sepaurated from the trays by perfo-
rated zine, Between the latter and the trays, in a three-fourths-inch space,
are the vertical supports of the zine, viz, double corner supports, one being one-
half by 1% inches, the other being one-half by 1 inch; two intermediate sup-
ports of one-half by 1 inch material, which are provided on either side of the
case and one at each end; and cross braces of one-half by 1 inch material,
which extend from the uprights to the inner walls of the case,

The ice hopper, 3 inches in depth, and having the same outside dimensions
as the trays, rests upon the latter and fills the space between the uppermost
tray and the top of the case. It has a perforated zinc bottom, and, to facili-
tate handling, cleats of small ropes are attached to it. The top of the case is
insulated with a 2-Inch thickness of nonconductor covered with sheet zine, this
insulation fitting closely into the chest when closed, and thus covering not
only the ice hopper, but the ice spaces around the sides as well, In the bot-
tom grooves lead to a three-fourths-inch drain hole, which is provided with a
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cork. Two cleats seven-eighths by 3 inches are attached lengthwise to the
bottom on the outside.

The trays are one-half inch deep, 27 inches long, and 9 inches wide, inside
measurement, the frames being of one-half by one-fourth inch material. The
bottom of each tray is covered with wire cloth, No. 25 gauge, about 12 meshes
to the inch, stretched tightly to prevent sagging and consequent uneven dis-
tribution of the drip water. A narrow binding of cloth is tacked around the
bottom of each tray to prevent the wire edge from catching on the mosquito-
net covering of the tray beneath. On the inside ends of the trays are fastened
short Ufting cleats, and wedges hold the trays securely in place, The bottom
tray rests on three one-half-inch cleats extending lengthwise of the case, one
at either side and the other in the middle. It is important to have the trays of
uniform size that they may be interchangeable.

The trays and Interior of the case are coated with asphaltum. To facilitate
opening from either side, four hasps are used, two on each side of the case.
Two rope handles side by side are placed on each end of the case, with a
cleat of three-fourths-inch material just above the holes for each handle.

Eggs selected for shipping should barely show the eyespots without the aid
of a glass. In packing, a layer of damp moss is spread one-fourth of an
inch deep as evenly a8 possible over the tray bottom, and upon this is placed
a covering of mosquito net or bobbinet. The eggs are laid upon the netting
one or two layers deep, spread to within one-half inch of the tray frame, and
covered with another plece of netting to keep them separate from the moss,
which 1s sprinkled in a light layer over it, filling the tray. The netting is cut
large enough to extend over the outer edges of the tray, 8o that the eggs may not
be disturbed when a tray is lifted for examination,
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On shipboard, as the greater part of the Journey is made, the cases of eggs
are kept in one of the fruit or cold-storage rooms having a temperature of about
88° F. To this room the attendant has access, and it 18 his duty daily to
moisten the eggs by pouring through the ice hopper water of the same tem-
perature as the eggs, 34° to 85°. The ice compartments are frequently re.
plenished, and the eggs are picked over whenever necessary.

It will be seen that the method of caring for the eggs 18 not novel. The
chief improvements in the case are to make it easy for the caretaker to handle
the eggs in the crowded quarters of a ship’s storage compartments and to
facilitate handling each individual tray.

WATER SUPPLY FOR HATCHERY.

One of the most important factors to be considered in connection
with salmon propagation is the water supply, which should always
be taken from a stream that salmon are known to frequent for spawn-
ing. Sprin%l water or water from a spring-fed creek is objection-
able, as it shortens the incubation period, bringing out the fry at
an earlier period than if hatched under natural conditions and at
2 season of the year when the natural food supply in the streams is
at its lowest ebb. _

Tn choosing a site for a salmon hatchery the matter of conveying
water thereto at a proper height for a gravity service should be
planned for, if possible. The supply may be conducted through a
substantially built lume or by a pipe line, the dimensions of either
to be governed by the extent of the work contemplated, having in
mind the further development of the plant and the size of the pond
system it is desired to establish. The point for the intake should be
selected with the view to its protection, so far as is possible, from
the ravages of floods and ice. This may be accomplisged by means
of piling or sheer booms. In some cases the construction of a low
dam will be required in order to raise the water to the proper level
to enter the flume or pipe line.

Water taken from an open stream always contains more or less
sediment, necessitating the use of a filter for the elimination of the

eater part of it. A small quantity of sediment in the water supply
is not objectionable; in fact, it is apparently beneficial.

Where a proper fall can be secured, with a sufficiently rapid cur-
rent at the point of intake, the water can be delivered by means of a
current wheel, provided climatic conditions are favorable to its
operation. A wheel for this purpose should be constructed on the
order of a large undershot water wheel, with buckets on the outside
of the rim. As the wheel revolves the buckets fill and empty into a
trough or tank connecting with the supply flumme leading to the
hatchery. :

CARE OF THE FRY,

The eggs of the chinook salmon, as do those of the other Salmonidee,
hatch very gradually at first, only a small percentage coming out, the
first day. But the number increases daily until the climax is reached,
when large numbers of young burst their shells in a single day.
Great care and vigilance are required at this time. The vast numbers
of shells rapidly clog up the guard screens at the outlets of the
troughs, which should be ﬁept as free as possible by thorough cleans-
ing %rom time to time.
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FIG. 1.—HATCHERY AND FEEDING PONDS, DUCKABUSH (WASH.) STATION

FIG. 2—CURRENT WHEEL, HORNBROOK STATION, KLAMATH RIVER. CALIF.
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After all the eggs are hatched and the baskets and riffle dams are
removed from the troughs, each trough is divided into three equal
compartments for holding a certain proportion of fry by inserting
in the saw scarfs which carry the riée dams 7 by 14% inch screens,
made of No. 9 gauge zinc. The size of the perforations, which are
horizontal in shape, should be governed by tEe species handled, and
the four outer edges of each screen should have a one-half inch mar-

in of unperforated metal. The number of fry that can be held until
the absorption of the yolk sacs ranges from 30,000 to 50,000 per
trough, varying with the species and the water supply available.

In the deep trays the newly-hatched fish are mixed with unhatched
eggs, and the advantage of the oblong mesh in the bottom of the
trays becomes apparent. This mesh is too narrow to allow the eggs
to fall through, but the hatched fish, being comparatively long and
narrow, easily slip through the long meshes into the space below.
They should be assisted by- gently raising and lowering the tray at
intervals, taking care not to raise them out of the water, as at this
tender age a sl_ight pressure against the wire of the tray will often

roduce fatal injuries. On this account too much caution can not
Ee exercised in regard to handling them out of water during the first
stages of the yolk-sac period, for the injuries can not be seen at first,
gn_g ofgen the death of the fry is the first warning that they have been
injured.

]After the eggs are all hatched and the youn%lﬁsh are safely out of
the trays and on the bottom of the troughs, their dangers are few,
and they require comparatively little care. Almost the only thing
to be guarded against at this period is suffocation. Even where
there is an abundance of water and room, with a good circulation,
they often crowd together in heaps, or dig down under one another
until some of them die from want of running water, which is not an
inch away from them. The best remedy in such a case is to thin
them out.

FEEDING THE FRY.

In recent years it has become well recognized that real success in the
ropagation of the Pacific salmons is determined in large measure
y the extent to which the young are reared to the fingerling stage

before liberating. The former practice of planting defenseless fry
in wholesale numbers a short time before the final absorption of the
yolk sac is now almost obsolete. This pertains particularly to the
blueback and silver salmons and in less degree to the chinook, for
these are known to pass a part or the whole of their first year’s exis-
tence in fresh water, a period of residence that has been determined
conclusively, chiefly as the result of general investigations and study
of salmon scales conducted in recent years by Dr. C. H. Gilbert, of
Stanford University, Calif.

The demand for fingerlings which has naturally followed this
recognition of the great value of fingerlings over fry has developed
the necessity for a cheap food, one that will furnish proper nourish-
ment for the yo_un%]ﬁsh and be available in large quantities, as the
cost of liver, which has long been a favorite article of food for youn%
fish on the west coast, has become prohibitive, except for occasiona
use and to afford a change of diet for a short period.
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One of the first cheap foods to be utilized in large quantities by the
Bureau of Fisheries was the Columbia River smelt, which was first
tried at the Oregon stations about five years ago. These fish can be
purchased during the run at the height of the season for $20 per ton
at a cold-storage plant in Portland, Oreg. An additional charge of
$20 per ton covers sharp freezing and storing for a period of six
months, and this, together with transportation charges, makes the
average cost of the fish about 24 cents a pound delivered.
-Smelt have been fed both raw and cooked. When used in the
raw state the fins and heads are removed, and the fish are ground once
through the coarse plate of an Enterprise meat chopper, after which
they are run through the fine plate twice. However, this method has
not proved very satisfactory, as smelt are very oily, and, in feeding,
difficulty has been experienced in keeping the troughs clean. Intes-
tinal trouble is also feared from the innumerable small, sharp bones.
The method which has given most satisfactory results is to place
the smelt in 50 or 100 pound lots in 4 farm kettle and cook them
until the bones become softened. After this a quantity of the
cooked mass convenient for handling is placed in gunny sacks and
permitted to drain thoroughly. The mass in the sack is then trans-
ferred to a press of convenient size, operated by an ordinary house
jack, and is pressed into cakes 12 inches square and varying from 34
to 4 inches in thickness. The burlap forming the sack is peeled
away and is serviceable for further use. Quantities of this food can
be prepared at one time, and, if kept in a cool, dry place, will remain
in a wholesome condition for several days. When needed for food
it is grated by means of a homemade power grater and screen, the
degree of fineness depending upon the age of the fish to be fed.
After this operation 1t presents the appearance of coarse meal. It
can be scattered over the surface of the water and is cleaned up by
the fish before it reaches the bottom. Prepared in this manner it
makes a good, clean, rich food, and the fish take it readily. Its cost
is also very moderate. ) ) .
Beef and hog melts have been successfully used in conjunction with
mush, both for the purpose of varying the diet, and with the view of
eliminating the use of liver in large amounts after the fish are a few
weeks old.  The cost of this material will average about 3 cents per
ound.
P Culled canned salmon, or “do overs,” have also been employed to

ood advantage in the feeding of young salmon. The contents of
the cans are first thoroughly heated and then pressed and grated
in the manner described above in the preparation of smelt. Par-
ticular. attention is invited to this method of using canned salmon
as fish food in view of the fact that considerable complaint has been
made as to the results of its use in the past. If prepared in the
manner specified, the material is certain to give satisfactory results.

After several years’ success in the feeding of canned salmon it
occurred to representatives of the Bureau that the fish used in a
spawning operation, if properly preserved and prepared, would
make a good and inexpensive food. Instructions were accordingly
issued to all the west coast superintendents, including those in
Alaska, to put up a quantity of the spawned salinon, and it is ex-
tensively used at those stations at the present time. After bein
relieved of their eggs the fish are skinned, split, and carefully boned.
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They are then placed in tanks or barrels, with alternate layers of
salt, water being added in sufficient amount to keep the brine well
over the top layer. o .

The material has also been prepared by dry salting in dairy salt
and packing it in a dry, tight box or other container, weighing it
down in g solid mass. The fish are then taken out, rinsed in fresh
water, and hung over a pole in the dry house. A slow heat is applied
at first to toughen the fiber, following which they are kept in the
dry house until quite hard and dry, when they are packed in boxes
between layers of papers to absorb any moisture and held in a dry
storage until needed.

Still another method was tried at the Bureau’s California stations,
where a quantity of sundried or sun-cured salmon was prepared with-
out salt, the climatic conditions being favorable for curing salmon
in that manner until late in the fall.

Several methods of preparing this food were adopted. In all
cases, however, the fish were first soaked well, preferably overnight,
in running water, to remove the salt. Some were then cooked,
pressed, and grated ; others were prepared by %rinding in an Enter-
prise meat chopper and mixing the meat with a mush made from
middlin]gs. Quantities have also been prepared and fed in the raw
state. In all forms the material has proved excellent, and when
used in conjunction with small quantities of liver or plucks, to vary
the diet, the results have been eminently satisfactory. Its cost, based
on the lots which have so far been put up, has averaged 1 cent a
pound. When prepared in large quantities, it should be materially
cheaper.

Mopst excellent results were attained with this food at one of
the Puget Sound stations of the Bureau of Fisheries. In a slough
where several hundred thousand fish had been placed at the time
of the absorption of the yolk sac, sides of salted salmon were laid
on the bottom. As the meat softened, hundreds of young fish
could be seen working on it, and it was finally all devoured. The
fish remained in the slough under the care and observation of an
attendant, attained a rapid growth, and developed into splendid
fingerlings,

Under such an arrangement the expense of salmon rearing is
reduced to a minimum, and work of similar character should be
encourafged on all salmon streams where the natural conditions are
favorable.

In connection with rearing operations the importance of providin%
a mixed diet can not be too strongly emphasized. If the principa
food consists of the prepared fish, a food of liver and mush should be
given frequently. ere this is done as often as once a day, it will
be found to produce the most rapid growth. No matter how good
any one food may be, nor how cheaply it is prepared, the best possible
results will be attained where a variety is uses.

PLANTING YOUNG SALMON.

When the salmon have reached the proper age for distribution,
they should be released on or near the natural spawning grounds, in
the most protected spot that can be found. It is unwise to liberate
young salmon before they have absorbed the yolk sac, and where the
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necessary facilities exist it is advisable to feed them until they have
attained a length of at least 24 inches, as fish of that size are much
more likely than fry to elude their enemies. )

The following information bearing upon the ages at which salmon
should be planted is taken from reports of Dr. C. H. Gilbert, Pro-
fessor of Zoology, Stanford University, on investigations made by
him for the U. S. Bureau of Fisheries and for the commissioner of

fisheries of British Columbia:

The blueback spawns normally elther in its fourth or fifth year, the chinook
galmon in its fourth, fifth, sixth, or seventh year, the females of both species
belng preponderatingly four-year fish.®

The young of both blueback and chinook salmon may migrate seaward
shortly after hatching, or may reside in fresh water until their second spring.
Those of the first type grow more rapidly than the second, but are subject to
greater dangers and develop proportionately fewer adulis.®

(In the case of the blueback salmon] examination of scales from all the
important blueback streams of the Province has shown for each basin that
adult fish are derived from yearling migrants, to the practical exclusion of
those which migrate as fry. Out of some- 8,000 bluebacks of the 1913 run,
only 12 fish seemed with some probability to have developed from fry migrants.
It would seem, then, that with few exceptions the fry of this specles perish
after entering the sea. The only alternative to this conclusion is that fry
develop in the sea in precisely the same manner, at the same rate, and with
all the local peculiarities marking those of their own basin, which develop for
a year In their native lake. To one acquainted with all the facts, such an
hypothesis appears impossible and absurd.®

The deplorable waste occasioned by the loss of vast numbers of fry can not
be checked, it would seem, in the case of such progeny as are the result of
natural spawning. They can not be held back from migrating as fry if the
instinct seizes them., But the case is different in hatchery practice. Here
[British Columbial it is still the custom to release the young as soon as the
egg sac is absorbed and free feeding beging. But, in view of the conditions
here pointed out, it would appear to be imperative that the fry of the year
hereafter should be held in troughs or ponds and fed untfl midsummer, when
the time for downward migration will have passed. They can then be deposited
in the lake, with full confidence that they will pass to sea as yearlings the
following spring.?

Silver salmon spawn normally only in their thirq year. The young migrate
either as fry or yearlings, but adults are developed almost exclusively from
those which migrate as yearlings.®

Chum salmon mature normally either in thelr third, fourth, or fifth year;
humpback salmon always in their second year. The young of both species pass
to sea as soon as they are free swimming.®

The term * grilse * as used for Pacific salmon signifies conspicuously undersized
fish which sparingly accompany the spawning run. They are precociously
developed in advance of the normal spawning perlod of the species. So far as
known, the grilse of the chinook, silver, and chum salmons are exclusively
males, of the blueback, almost exclusively males, except on the Columbia
River, where both sexes are about equally represented. The larger grilse meet
or overlap in size the smaller of those individuals which mature one year later
at the normal period.®

The great differences in size among individuals of a species observed in the
gpawning run are closely correlated with age, the younger fish averaging con-
stanltly smaller than those 1 year older, though the curves of the two may
overlap.s

a Gilbert, C. H.: Age at maturity of the Pacific coast salmon of the genus Oncorhyn-
chus. Bulletin, U. 8. Bureau of Fisheries, Vol. XXXI11, for 1912, pp. 21-22, Wnshlnrgt{m,

1913,

b Gitbert, C. II.: Summary of Contributions to the life-hist of th ke sal .
%1;1& g{) 19{‘1;1511 Columbia.” Report, Commissioner of Flsheri?ag for 16?1;.0 %;y(fuo-?iﬁ.
orit, .
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ARTIFICIAL PROPAGATION OF STURGEON.

Part 1. REVIEW OF STURGEON CULTURE IN THE UNITED STATES.

By Gren C. Leacw,
Assistant in Charge Division of Fish Culture, U. S. Bureau of Fisheries.

A number of attempts have been made in the United States at
various times to propagate the sturgeon by the artificial manipulation
of the eggs, but in every instance they have been rendered practically
null by certain unusually persistent difficulties. An account of the
efforts may be of interest and value, particularly in view of the fact,
ns appears from the accompanying paper of Prof. N. A. Borodin,
formerly connected with the Russian department of agriculture, that
most of these obstacles were overcome in the course of some experi-
mental work performed under his direction as chief specialist in
fish culture in that department.

The first attempt at sturgeon propagation by a representative of
the United States Government was in 1888 at Delaware City, Del,,
in the course of an investigation of the sturgeon fishery by Dr. John
A. Ryder (Bulletin, U. S. Fish Commission, 1888), but experiments
along that line had been conducted by Seth Green at New Hamburg,
N. Yg., as early as 1875, and were described by him in his book en-
fit,lyed “ Fish Hatching and Fish Catching,” published at Rochester in
1879.

The eggs for the experiment at Delaware City were obtained from
fish landed for the market. A number of such fish were examined,
but of the various lots of eggs secured only one small lot was suc-
cessfully hatched. In this instance they were taken by opening the
female fish, and after fertilization had been accomplished by the
application of milt secured in the customary manner, the eggs were
spread in a single layer over the cheesecloth bottoms of shallow boxes
and anchored in a small sluiceway where there was a constant current
of water.

The same drawbacks—viz, difficulty in finding ripe eggs and milt
at the same time, imperfect aeration of the eggs during the incuba-
tion period, and the unusual tendency of the eggs to develop fungus—
were again encountered in the course of a second attempt to propa-
gate sturgeon at Delaware Cit{ by Dr. Bashford Dean in 1893. The
work of that year disclosed the feasibility of using as a fertilizing
medium milt secured by the removal of testes from male fish which

3
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were not sufficiently matured to void the secretion by the applica-
tion of external pressure. The milt was separated from the cut
testes by straining through a coarse cloth and proved just as effec-
tive as that taken from live fish, even after being held for several
minutes in the rubber-bulb container. In an effort to overcome
past troubles, the style of hatching apparatus was changed. The
e%Igs were spread evenly under water on shallow trays in boxes
whose sides and bottoms were covered with metal gauze. The ne-
cessity for quick handling soon became apparent, as the viscid nature
of the eggs causes them to cling so firmly to any surface with which
they come in contact that they are invariably injured in the attempt
to loosen them, and it was found that if not placed on the trays
within 10 or 15 minutes after being fertilized they would form into
a gluelike mass, which speedily became compact and hard. After
allowing sufficient time for the eggs to become firmly attached, the
trays containing them were fitted into the boxes and anchored in
various places i1n the river bed.

By the end of the second day thereafter the eggs in the boxes,
which had been moored in marginal waters having a sluggish cur-
rent and carrying much silt, were found to be entirely enveloped
in fungus and .dead. Those placed where the water current was
strong and comparatively free from sediment had sustained a loss
of 60 per cent by the close of the fifth day from the same cause,
while those which had been installed in a strong current in salt
water showed practically no fungoid growth and were hatched in
good condition.

In the spring of 1890 Frank N. Clark, superintendent of the
Northville (Mich.) station, made preparations for the collection of
sturgeon eggs at Fox Island, Mich., and under his direction 142
female and :§2 male fish were examined between May 26 and June 14.
Examination showed that 23 of the females had already spawned,
98 were very immature, the eggs in 6 were nearly ripe, and 5 were in
spawning condition. Of the males 21 were hard, 2 almost mature,
and 9 entirely so. In all, 20,000 eggs were secured and fertilized
by cutting open and squeezing the milt sacs after moistening them
with water. Much difficulty was experienced from adhesion, three
hours of constant stirring being required to break up and separate
the bunches of eggs. Ninety-five per cent of them were developed
to the eyed stage, but shortly afterwards a growth of fungus began
spreading in the floating boxes in which they were being incubated,
and, as a result, very fgew of the eggs were hatched. Had it been

ossible to incubate them in whitefish jars it is estimated that at
east 85 per cent would have been saved.

In the course of experimental work conducted in 1901 on the Mis-
sisquoi and Lamoille Rivers, tributary to Lake Champlain, efforts
were made to hold green sturgeon in artificial inclosures for ripening.
These efforts proved utterly futile, as in every instance the eggs
caked together in a hard mass and development was arrested. Not-
withstanding the great difficulty experienced in securing ripe eggs
and milt together, 1,500,000 eggs were taken and fertilized, and
their viscosity was ef%ectively overcome by the method that is em-
ployed for the separation of pike-perch eggs. They were then suc-
cessfully hatched in McDonald jars, the incubation period being

\_
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about six days in a water temperature of 65° F. The fish from which
they were secured were taken especially for the work, and their vio-
lent struggles when caught frequently resulted in the loss of many
of their eggs. Such losses were unavoidable, as it was possible to
distinguish a ripe female only when the eggs ran from it after it was
taken from the water.

In 1911 experimental sturgeon propagation was undertaken in
Minnesota in the Lake of the Woods region. In advance of the
season’s run of fish an inclosure large enough to hold 80 adult stur-
geon was constructed in Rainy River, and a hatching apparatus of
sufficient capacity to accommodate 3,000,000 eggs and fry was set
up in a_convenient building, During the spring 16 sturgeon were
captured in a pound net and transferred to the pen. Though held
for several months under apparently favorable conditions, they
failed to mature, and in the following October they were released
without having produced any eggs. Another trial was made in the
following year with the same results.

From the observations made it was concluded that sturgeon do not
sann until the water has attained a temperature of 60° F.; that
the eggs do not ripen in ﬁsh held in confinement; and that unless
nearly ripe males are available when the eggs are taken no results
can be expected. The spawning season at the various grounds has
always been short, seldom exceeding three or four days. It is be-
lieved that jars similar to those used in the propagation of white-
fish and pike perch are the most suitable form of equipment for the
development of sturgeon eggs.



Part 2. ARTIFICIAL PROPAGATION OF STURGEON IN RUSSIA.

) By NicorAs A. BorobIN,
Formerly Chief Spccialist in Fish Culture, Russion Department of Agriculture.

Every fish-culturist knows how difficult it has been to secure any
genuine success in the artificial propagation of any species of stur-
geon of the genus Acipenser. There must be acknowledged almost
complete failure in both America and Europe as far as practical re-
sults go. One drawback has been thé ditfficulty of keeping sturgeon
eggs alive and sound, owing to their liability to be attacked and
killed by Saprolegnia and other kinds of fungus. Yet another and
very serious matter has been the scarcity of sturgeon in the rivers
and lakes; in fact, these fish in many waters have become practically
exterminated, and there has been no possibility of securing ripe eggs.

While America and western Europe have f,ost; most of their stur-
geon supplies, Russia still remains rich in sturgeons, especially the
rivers emptying into the Caspian Sea—the Volga, the Kura, and the
Ural. Even in these waters, however, there has occurred positive
diminution in the number of sturgeon, and it is the general belief
that, in order to prevent the entire extermination of these fish, it is
quite necessary to resort to artificial propagation on a large scale.

Just prior to the outbreak of the war the central administration
of the fisheries in Russia received a special appropriation for stur-
geon propagation. Three of the commercial species were selected for
attention, namely, Acipenser ruthenus, a small fish living in the Volga ;
and 4. guldenstadti, o Russian sturgeon, and A. stellatus, or starry
sturgeon, both living in the Caspian Sea and ascending the Volga,
Kura, and Ural Rivers in spring. Temporary stations for the propa-
gation of A. ruthenus were established and operated in the Volga in
1918, 1914, and 1915; one station for the propagation of A. gulden-
stadti was erccted on the Ural in 1915, and ano(her on the Kura in
1914, for handling both the starry and the Russian sturgeons.

There are not at hand the exact data on the work accomplished as
regards the number of eggs hatched and fry planted, but the figures
for A. ruthenus run into tens of thousands and for A. stellatus and A.
guldenstadti into several hundreds of thousands. Most of the fry
were planted several days after hatching, but a considerable number
of fry of the Russian sturgeon were reared for several months, and
some specimens were carried in an aquarium for five or six months,
until they became too large for their quarters,

There have been some interesting developments in sturgeon propa-
gation in Russia in the past few years, and I will try to describe the
methods employed.

8
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Two of the most important deductions from the investi%ations
made during the experimental work are that sturgeon eggs become
ripe and suitable for impregnation only when the male and female
fish are kept together in the same pond or reservoir and that the
spawning act takes place probably only at night. These two observa-
tions explain why 1t has always been very difficult to get ripe eggs
from sturgeons caught during daytime or kept in ponds or inclosures
with the male and female fish in separate compartments.

In our experiments, specimens of A. ruthenus have been held in
large ponds, and their eggs have become ripe. Russian sturgeon have
been retained in a reservoir about 32 feet long, 11 feet wide, and 6
feet deep, supplied with a current of water pumped directly from
the Ural River. One night these fish spawned, and two days later
there were found in the mud at the bottom of the pond thousands of
eggs. Some of these fish hatched into healthy fry, but, as is always
the case under natural conditions, most of them had not been fer-
tilized, and therefore they perished.

With regard to artificial propagation of sturgeon, as elaborated
by Russian fish-culturists in the latest work, the methods have been
as follows: As the eggs flow from the female sturgeon they have a
tendency to become united into a glutinous mass, which must at
once be prevented. We received good results by stripping the eggs
into a wire screen, washing them thoroughly with river water, and
then putting them in a tin pan and fertilizing them with milt diluted
with water. Several minutes later, before the eggs had become
sticky, we again washed them thoroughly with river water, which at
this time in the Ural and Kura Rivers is very turbid and of a yellow
color, because of the enormous quantity of clay and sand in suspen-
sion. By such use of muddy river water analogous to the employ-
ment of swamp muck or of starch for overcoming the adhesiveness
of pike-perch eggs in the United States, we counteracted the sticki-
ness of the sturgeon eggs, which thereafter lose that quality and
become easy to handle in any fish-hatching apparatus. We obtained
quite good results in using two very different kinds of apparatus,
namely, the Williamson trough and the Chase jar; but in both cases
we preferred to employ not running water, which is always a little
muddy, but filtered water without circulation and with constant
aeration. :

After three or four days of development the eggs hatched, and
thousands of fry were obtained. For the first four or five days the
young do not require any external food, having a sufficient quantity
of nourishment in their yolk sac; but after that period we introduced
into the troughs and jars living food consisting of the smallest
fresh-water crustaceans (Daphnia, Bosmina, etc.) collected in small,
warm waters with fine-meshed nets. The fry soon begin to search
for these crustaceans. When they become larger and accustomed
to take food, we begin to feed with chopped earthworms, of which
young sturgeon are very fond. Fed in this way sturgeon grow very
rapidly, attaining during the first month a length of about 13 inches
and during five months 10 to 11 inches. Fry of two to three months
have already begun to closely resemble the adults and are very pretty

fish.
35286°—21—12
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SOME PLANTS OF IMPORTANCE IN PONDFISH
CULTURE.

By EmMumELINE Moork, Ph. D.

Contribution fronf the U, S. Fisheries Biological Statlon, Fairport, Iowa.

INTRODUCTION.

It is a matter of importance in the production of pondfish to con-
trol the growth of ‘aquatic vegetation. This can not profitably be
done until it is known what plants enter directly into the fish dietary
or contribute indirectly to tﬁe support of the various animal forms
upon which fish feed. .

There is little precise knowledge of the natural food of the ad-
vanced fry and young fingerlings of our ponds and streams. Nearl
all of the examinations o% the food content of fishes refer to the ad)-'
vanced fingerling stages or to adults, The importance from an
economic standpoint of securing information about the natural
forage of very young fish is seen at once. So far as we know, only
a small percentage of the fry reach maturity, and by more or less
vague explanations the failure has been referable to our lack of
knowledge of the food relations in their environment. )

This investigation, conducted at the U. S. Fisheries Biological
Laboratory, Fairport, Iowa, refers primarily to the aquatic vegeta-
tion in the food of fish which are reared in ponds and considers the
problem from the following standpoints: What plants contribute
directly to the food of the advanced fry and fingerlings? What
plants contribute indirectly to their food by providing forage forthe
various animal forms upon which fish feed? The investigation
covers the period of the summer months during two seasons, June
20 to August 31, 1917 and 1918.

The data presented illustrate the dependence of the I;lroung fish on
food, mostly animals, which in turn feed on plants. The determina-
tion of these plants, which are the basic source of the food supply
in the ponds, forms the chief contribution of this paper. Numerous
examinations have been made' of the food content of young fish, in
which the direct use of plants by them is revealed. The results have
been formulated into tables (p. 14) which supplement the data al-
ready at hand in the researches of Forbes 31880), Pearse (1918),
Reighard (1915), and others, and indicate plant values among the
ﬁ?Wering plants, the filamentous alge, and various microscopic

ants.

P The method pursued has been to study the plant population and,
correlatively, the contents of the digestive tract in various species of
5
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young fish. An inventory (Table 1) was taken of the plant popula-
tion in certain ponds,® covering all forms, the larger rooted aquatics,
the floating forms, including the filamentous alge, and the plankton.
Simultaneously with the inventory an examination was made of the
food found in the digestive tracts of the young fish taken from the
ponds at regular intervals. By this means it has been possible not
only to identify the food but to determine the character of the forage
grounds of the fish and to consider the various plants and the animal
associations of importance in the economy of tﬁe pond.

Collections of fish were made at weekly intervals and, if not ex-
amined at once in their fresh condition, were kept in an alcohol-
formalin preserving fluid until needed. In examining the food the
method of Pearse 51918) was employed, that is, the food content of
the digestive tract was pressed out upon a glass slide, moistened,
and examined under the dissecting and compound microscopes. All
figures in the tables referring to food content represent volumetric
percentage estimates. Measurements in lengths are given in milli-
meters and exclude the caudal fin.

A brief and general description of the ponds under investigation
will assist in making the interpretation. The accompanying map
from an earlier publication of the Bureau shows clearly the position
and arrangement of the Eonds at the Fairport station. They are
grouped in six series, A, B, C, D, E, and F, respectively, the ponds
in each series being numbered independently. The investigations
here recorded were concerned only with series B and D, the former
composed of six small, the latter of nine somewhat larger dirt ponds.
The areas of the specific ponds studied, that is,16B and 1,2,3,8,and
9D, vary from 0.22 to 0.85 acre. Water is supplied to each
through inlet pipes connected with a large reservoir, which in turn
is supplied from the Mississippi River. The depth varies from
about 6 inches near the inlet pipes to 7 or 8 feet at the outlet. Plants
common to the ponds of the region have been introduced; marsh
plants such as cat-tails, Sagittaria, Bidens, and Eleocharis occupy
the shallower portions; sedges bind the borders of the deeper por-
tions; and floating and rooted aquatics flourish within the pond
area. Various aquatic insects and other animal form.s-hu,ve found
their way into the ponds, and practically natural conditions prevail.

BASS, CHIRONOMID, AND ALGAL RELATIONS.

It is shown in Table 2 that the chironomid larve are among the
most important single items of food taken by the young of the
largemouth black bass during the summer. The larvee of a certain
species of the chironomids removed from the digestive tract were
identifiable and later checked up with specimens taken from the ponds.
These proved to be Orthocladius nivoriundus Fitch., a species com-
mon in the ponds and the one upon which the bass cilieﬂy fed. The
body walls of this larva are thin and transparent, and when lightly
crushed under a cover glass the food content can be readily deter-
mined with the microscope. It was this identification of the alga
in the crushed specimens taken from the bass that gave the clue
to the chain of food relations subsequently to be described.

e Sge accompanying map showing topography of the ponds under investigation.
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Previous to the identification of this chironomid in the fishponds
the inventory of the plants had disclosed the interesting association
of the larval stage of this insect with the alga, Mougeotia genuflexa.
-The alga was exceedingly abundant and produced a most remark-
able and beautiful formation. This formation, or algal mat, as it
may be called, was composed of delicate, light-green filaments of
gossamer-like threads which were interwoven intricately in the form
‘'of loose-meshed rolls suspended near the surface of the water. The
author’s attention was attracted by a large number of elliptically-
shaped bags, or cases, lightly held in the meshes of the algal mat.
These proved to be the larval cases of the chironomid in question.
While foraging for food the larvee move in and out of their cases,
rotaining their hald, meanwhile, by their caudal hooks. In feeding
they draw toward them filaments from the loose meshes of Mou-
geotia, or they forage directly from the outer walls of their cases,
to which this alga is applied in the construction of the case, renew-
ing the filaments as fast as they become depleted. The larvae con-
tinue to feed upon this alga as long as the supply lasts, which is
generally only until the middle of July, for by that time this species
of alga, which flourishes during the early part of the season, has
passed the stage when floating mats are readily formed. There-
after it becomes scattered through the partial disintegration or break-
ing up of the filaments. It is at this time that the characteristic
“knees” or swellings in the cells occur which give to this form of
Mougeotia its specific name, genuflexra. It is while engaged in
these feeding operations that the larve fall prey to the bass.

Several hundred larvee of Orthocladius nivoriundus were examined
to determine to what extent other algm contributed to their food
supply. The determination is a simple matter. The larve are
li]ghtly crushed under the cover glass by a slow, forward movement
of the thumb, a slight pressure being sufficient to push out the con-
tents of the digestive tube. The material is teased out under the
microscope, and the problem becomes one of identification of the
algee. Almost without exception larvee taken from the mats of
Mougeotia showed a forage value of 100 per cent of this alga. From
larvae taken at random in pond 8D, from habitats in which other
alge were the chief constituents and Mougeotia appeared only as a
small factor in the heterogeneous assortment, this alga again formed
the bulk of the food. Specimens of 0. nivoriundus were hatched in
a watch glass to which had been added a variety of alge as well as
Mougeotia, and it is interesting to note that the young selected the
latter invariably. It is not surprising, for Mougeotia is one of the
most delicate of the filamentous forms and possesses a brittleness
which apparently recommends it to the larvee, for when observed in
their feeding operations they were seen to snap off filaments in one-
cell and two-cell lengths with great rapidity. This preference for
Mougeotia was observed in the very earliest stages of larval growth,
and 1t continued to be shown to pupation.

Later broods of Orthocladius nivoriundus, of which there appeared
to be three during the summer, found their natural forage among
other alge which succeeded Mougeotia genuflewa, such as Mougeotia
spharocarpa, Spirogyra nitida, 8. majuscula, Edogonium, ydro-
dictyon reticulatum, Lyngbya, and various microscopic forms present
in the algal mats.
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IMPORTANCE OF ALGAL MATS A8 FORAGE,

The larwa of the chironomid, Orthocladius nivoriundus, forms an
important item in the dietary of the largemouth black bass. In
turn the alga Mougeotia and other filamentous types supply forage
for the chironomids. Thus these common pond plants contribute
in a material way to the support of the bass.

Nearly all of the aforementioned algee are commonly distributed -
in ponds. Where they do mnot occur and the region is within
their range, they can easily be introduced into the ponds by trans-
ferring a roll or wad of the alga before it dries out. If the alga is
to be transferred by mail it should be rolled in a wet cloth, wrapped
in thick paper, and dispatched at once.

Unfortunately the notion exists that algal mats serve no useful
purpose, and wasteful practices prevail in the seining operations.
Without discrimination they are raked out, thrown upon the bank,
and left to decompose, regardless of kind or function in the economy
of the pond. The author’s observations thus far on the value of
algal mats, which may be called locally “ moss,” “ moss blanket,” or
“ water moss,” lead to the conclusion that discrimination must be
exercised if the ponds are to be properly stocked with useful forage
plants., For heI)p in such discrimination the species which com-
monly produce the algal mats, or “moss,” floating on the surface of
ponds, are given as follows: Cladophore crispata, Hydrodictyon
reticulatwm, Pithophora @dogonia var. vaucherioides, (Edogonium
martenicense, Rhizocloniwm hieroglyphicum, and Spirogyra species,
Generally not one form alone produces the mat or blanket but a com-
bination, as Cladophora and Pithophora; Hydrodictyon, (Edogo-
nium, and Cladophora, etc.

Blankets in which Cladophora, Pithophora, and Rhizoclonium
are the prominent forms appear to be least desirable, though the
subject warrants further investigation. This blanket complex re-
produces and forms a coarse, thick mat which readily covers a pond
and shuts out the light. Under control, however, this mat may be
regarded as useful. It should be conserved near the edges only.

FIELD CHARACTERS OF VARIOUS ALGAL MATS.

The following field characters will assist in discriminating the
different kinds of algal mats or blankets: )

Mougeotia genuflexa when abundant forms a loose, ﬁlmg, floating
aggregation of delicate, light-green, gossamerlike threads lightly
suspended near the surface of the water and easily wafted about
by the wind. It is as difficult to scoop up in the hand as a floating
spider web would be. This alga does not accumulate in sufficient
quantity to become detrimental, since its filaments are so delicate and
form so loose a mesh that light is not appreciably shut out by it.

Mougeotia spharocarpa is also a delicate alga, though a little less
so than M. genuflexa, and its growth habit 1s different. It has a
light yellow-green frothy look and floats on the surface of the water
as a thin film. It is found in the sheltered places usually, though
it may spread over a small pond as a surface glm when undisturbed
by the wind. The frothy appearance is due to the very active photo-
synthetic capacity of the alga, the oxygen bubbles being confined,
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meanwhile, in the meshes of the filaments. This alga compares
favorably with M. genuflexa as a food producer. It appears, in
abundance in the ponds later in the season than the foregoing species
and has been observed repeatedly in the examination of the larval
food of Orthocladius, Pseudochironomus, and Stratiomyia.

Spirogyra species are generally a vivid green. They more often
form a part of an algal complex, though they may occur nearly pure
in round mats of varying size. They can be identified easily by the
slimy, silky feel of the single threads or filaments. When held out
of the water the single threads drip and curl up on drying.
Spirogyra weberi may develop in a pure stand enveloped in a mass
of transparent jelly. :

& dog oniwm martenicense often forms the upper layer on the mat
of Cladophora. Upon aging, it fades to a pale yellowish color and
acquires a soft cottony feel. Chironomids are active feeders upon it.

&. sp.s does not form a mat but occurs as an epiphyte on the
larger aquatics and on the coarser filamentous algwe. The slender
naias (Naias flexilis) and the water-weed (Elodea canadensis) may
become completely swathed in it by midsummer.. It isanextremely
small form of (Edogonium which in the aggregate takes on an alive-
green look. It has the characteristic cottony feel. All things con-
sidered, it doubtless affords forage to a greater number of pond
herbivores than any other alga of the ponds. Chironomids, snails
(Planorbis and Succinea), and the blunt-nosed minnows, as indi-
cated by their food contents, show a preference for this alga.

Pithophora @dogonia var. vaucherioides consists of short filaments
which on aging look and feel like coarse, dark hair. It is generally
to be found with Cladophora and in the mat-forming stage occupies
the stratum beneath it or becomes interwoven with it.

Cladophora crispata forms the coarsest and thickest algal mats in
our ponds. The mats, or portions of them, have a coarse,gheavy look
and a harsh feel. When the mat is lifted out of the water it feels
tough and gives one the impression of handling wet, coarse, brown
pager or coarse loosely-woven cloth.

ydrodictyon reticulatum, or water-net, is easily distinguished
when floated out on the hand by means of the characteristic four to
five sided meshes., It may form in sufficient abundance to produce a
heavy mat covering the surface of small ponds.

These “rough and ready” field characters should assist the un-
initiated in discriminating the most common and widely distributed
representatives of the mat-forming algse of our pond waters. It is
recognized of course that the microscope, together with keys and il-
lustrations, is the only sure method of identification.

BOSMINA AND VOLVOX ASSOCIATION.

The plankton studies in pond 2D showed a conspicuous association
of the small cladoceran, Bosmina longirostris, and the green alga
Volvoz, species perglobator and spermatosphera. The association of
these organisms, Bosmina and Volvox, is important in terms of fish
food. The Bosmina afford a direct means of subsistence to the young
bass; and the Volvox, through their contribution to the food supply of
the Bosmina, an indirect one.

a A valuable forage specles unidentified to date but probably near howardidi.
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By reference to Table 2, it is seen that the young bass find in the
small Bosmina a favorite natural food. It was selected by them
from a varied and abundant zooplankton consisting of cladocerans,
copepods, and rotifers. In the smallest fry examined the Bosmina
content reached 100 per cent. For example, in the examination sev-
eral specimens under the average of 12.2 mm. measured 10 mm. and
11 mm., and in all cases, the smaller the fry taken from the environ-
ment of Volvox, the larger the percentage of Bosmina in the food
content, indicating that this is not only the earliest but the pre-
ferred natural food of the young bass.

It was found that Bosmina occupied the upper stratum of water in
the open areas as well as the more sheltered weedy portions of the
ponds. Their presence is indicated to the naked eye %y the appear-
ance, as it were, of a fine sprinkling of dust particles continually
gyrating in the surface film of water. They occur in the greatest
numbers just below the surface, and in this location they are accessi-
ble to the fry as they rise to feed. .

The Volvox accumulated also in the upper stratum of water. The
pulse of this alga coincided with that of Bosmina, but declined before
any distinct diminution of Bosmina was noted. Further observa-
tional studies disclosed the direct dependence of Bosmina upon Vol-
vox for subsistence.

Plankton catches from the upper stratum were taken repeatedly,
and the feeding habits of Bosmina observed under the compound
microscope. It was rarely possible to identify the food once taken
into the digestive tract, because in most cases the mandibles grind
the food particles beyond recognition. Occasionally, however, par-
ticles slip by whole, and when these could be seen through the trans-
parent body walls the animal was lightly crushed under a cover
glass to make the identification more sure. Bits of broken ceenobia
of Volvox were identified, and these graded into the ground material
characteristic of the digestive tract. In most cases the feeding hab-
its were observed directly by watching the maneuvers of the%iving
animal. Volvox was in the reproductive stage, and organisms with
antherozoids, or sperms, were exceedingly abundant. The Bosmina
in their feeding operations attached themselves to a bundle of ripe
antherozoids, and by a rapid movement of the legs, characteristic of
all cladocerans, winnowed the sperms within the body walls, from
whence they were wafted into the mouth. This continued until the
bundle of antherozoids was appreciably diminished, and the Bosmina
whirled off to other feeding grounds, in which the constituents were
often too small to identify as they were wafted into the body. Vol-
vox, however, continued to remain a source of nutriment until its
decline.

This interdependence of the organisms, Bosmina and Volvox, was
observed in pond 1D also, but the plankton pulse was not manifested
by so large a quantity of Bosmina in this pond.

SCAPHOLEBERIS AND MOUGEOTIA ASSOCIATION.
It was found that Scapholeberis mucronata, a larger cladoceran,

succeeded the Bosmina in the food of the older fry, and investigation
followed to determine its food relations among the alga of the ponds.
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Plankton catches showed a larger percentage of Scapholeberis in
pond 1D than in all others. Attention was tﬁen concentrated upon
this pond. Plankton studies were made from various regions in the
pond to determine the specific plant habitat of the cladoceran. This
proved to be the scum or film produced by the alga, Mougeotia
spharocarpa, in the quieter portions of the pond. In these regions
the algal complex teemed with Scapholeberis, the feeding grounds
being conspicuously localized in the region of the Mougeotia fila-
ments.

The examination of the food content in the digestive tracts of
Scapholeberis revealed a miscellaneous diet of small unicellular and
palmelloid algee which abounded in the Mougeotia complex. The
most common forms were small diatoms, and such green algse as
Spherocystis, Qdcystis, Caelastrum, and Schizochlamys.

The association of this cladoceran with the Mougeotia complex
adds another point in favor of the introduction and cultivation of
Mougeotia to su%)pl.y a natural forage in fishponds.

The Scapholeberis pulse in pond 1D attained its maximum in late
July and early August. At that time it s1ip lied a fair percentage
of the food of the largemouth black bass ( a%le 2) and a high per-
centage of thle food of the bluegill (Table 3).

Ponds 1D and 2D have differed in the contribution they made to
the food sup}l)‘ly. of the young fish in the matter of quantity as well
as variety. This was particularly true of the Bosmina pulse which
occurred in both ponds simultaneously but to a lesser degree in pond
1D. Birge and Juday (1911) state: “ The answer to the question
of why different bodies of water differ so widely in productivity is
wholly beyond our knowledge.” In these ponds, however, a partial
explanation may be sought 1in the difference in kind and quantity of
living plants as well as in the accumulations of débris during suc-
ceedin% seasons.

In physical features the ponds are similar. They are equally deep,
and they are surrounded by a similar vegetation. They have been
treated alike, that is, they have been wintered full, not dry. Such
draining as has been necessary to conduct the seining operations has
been temporary only. Physiologically, however, they are more or less
distinet because of the dissimilar character of the vegetation in them.
Pond 1D has been richly stocked with floating algse which at times
have covered the surface. Few of the larger rooted aquatics are
present. Pond 2D has no algal mats or blankets, but fully one-tenth
of the surface area has been covered by the large-rooted aquatic,
Potanw%eton illinoensis, interspersed in places with the nonrooted
Ceratophyllum, or hornwort. In these ponds are present, apparently,
the requisite conditions to produce a conspicuous plankton pulse of
great economic value in terms of the natural forage of fish fry by
supplying in quantity organisms which are preferred by the fry
during the early days of feeding.

DAPHNIA AND APHANIZOMENON ASSOCIATION.

Data in the tables show that a high J)ercentage of food is supplied
by the daphnids. '_I‘he{ are recognized herbivores in the ponds, and
it remains to explain their particular plant preferences and associa-

tions,
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A remarkable illustration of such an association was presented dur-
ing the present season in the studies connected with pond 9D, in
which Daphnia pulex, one of the largest of the daphnids, was pro-
duced in enormous quantity by natural means. The blue-green alga,
Aphanizomenon flos-aque, contributed directly to its support and
proved to be the most desirable food of a heavy, natural culture of
Daphnia pulex. .

he author’s first observation of this association in the pond oc-
curred on June 21, 1918. At this time a “bloom ” of the Aphani-
zomenon was approaching its maximum. It was so abundant that
the water appeared blue-green and oily. A few hand strokes of the
dip net would bring up a quart of it in concentrated form. The
inﬁividual colonies are ordinarily microscopie, but during the acceler-
ation of growth in “bloom ” production the colonies are considerably
augmented and become readily distinguishable. They appear as
flocculent masses, 7 to 16 mm. long and less than half as wide.
They are delicate and tissuelike and assume the form of flattened
spindle-shaped masses lightly suspended in the water at all depths
from the surface to the bottom of the pond. Practicalky a pure stan
had developed, for there were few representatives of qther floating
alge present. The station records noted the presence o(} the alge In
ay. From that time until June 21, the date of the author’s first
observation, multiplication must have taken place with great rapidity,
and it continued to do so until the maximum was reached in the
interval of July 24 to 30, when the algee could be rolled up from the
bottom like mush.

This conspicuous growth of algs in the pond was attended by one
equally remarkable in the number of Daphnia produced. The
Daphnia swarmed among the algm, forming practically a pure cul-
ture of Daphnia pulew. A rough estimate by volume, obtained by
the gravity method, showed approximately 75 cc. per cubic meter.
Accurate determinations were difficult because of the accompanying
algal débris in the concentrations. When the algal maximum was
attained the Daphnia pulse had already begun to decline. Cypris,
copepods, and rotifers increased in the zooplankton and Clathro-
cystis, Volvox, and Pleodorina in the phytoplankton.

The daphnids fed continuously ugon the Aphanizomenon. The
entire process of feeding could be observed easily by placing them
in a watch glass or in a hollow glass slide and observing them with
the compound microscope. The flocculent masses of the alga were
wafted into the open walls of the body and fed forward toward the
mouth by the action of the legs in the manner so aptly described by
Birge (1918). During the feeding operations the Daphnia were
offered a mixed plankton, but invariably they retained only the
Aphanizomenon in the food current streaming toward the mouth.
Observations on the feeding habits were continued from time to time
during a period of five weeks, and it was easily seen that the abun-
dant natural forage provided in Aphanizomenon was one of the de-
termining factors in the high productivity of Daphnia pulex.

By reference to Tables 4 and 5 it is seen that Daphnia formed a
high percentage of the food content in the orange-spotted sunfish and
catfish with which the pond was stocked. Data are not at hand for
the very young catfish since it was desirable not to disturb the ponds
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by seining during the breeding period, but the large size of the
fingerlings (Table 5) at the date recorded seems worthy of note and
;‘eagily explainable in terms of an abundance of desirable natural
ood.

The succession of causes, physical and physiological, which have
led to the remarkable acceleration of growth in the alga, Aphani-
zomenon, and the accompanying culture of daphnids is not easy to
explain; yet it is desirable to record the method of treatment of the
pond which has produced this extraordinary development. The pond
covers an area of 0.66 acre and is free from floating plants. In the
shallow portions there are submerged aquatics such as Naias and Pota-
mogeton pusillus; and around the edge, a little of the blanket-form-
ing alga, Cladophora crispata. In general it is an open pond free
from the larger aquatics or their accumulations. It could easily have
become. “ seeded down ” by spores of Aphanizomenon through inlet
waters from the s.upply'reservoir which In turn receives the river
water. This alga is common in the supply waters and is distributed
in season to the ponds. Daphnia pulex are also common in the ponds.
A contributing cause of the great “wave” of Daphnia is possibly
due to the fact that the pond has been wintered dry during successive
seasons, the freezing and drying processes affecting the winter eggs
of the daphnids beneficially.

MAYFLIES IN THE FOOD OF BASS.

Reference to Table 2 indicates the importance of mayfly larvee in
the food of the young largemouth black bass. The mayflies are
herbivores. The researches of Needham (1905), Morgan (1918),
and Clemens (1917), on the life histories of these insects have shown
* that they subsist on a variety of plants in our lakes and streams, the
familiar articles of diet being diatoms, unicellular and filamentous
alge, and the larger aquatic plants, the latter generally in a partial
state of disorganization. Unfortunately, time has not permitted in-
vestigation of the plant associations of this group of insects in
small ponds. From the few records of examination, Eowever, it may
be forecasted that an important habitat preference of some species of
the larvee is among the larger potamogetons.

THE DIRECT FUNCTION OF PLANTS IN FISHPONDS.

The tables show a forage value of plants which can not be regarded
as merely accidental. By reference to Table 7 it becomes evident that
the young of the buffalofish favor an admixture of animal and plant
substance. The absence of grit in the digestive tract and the presence
of plant materials, such as the staminate flowers of Elodea, for ex-
ample, which are found only at or near the surface of the ponds, illus-
trate the wide range of their feeding habits. The high percentage
in the food content of the flagellate plants, Pandorina, Eudorina, and
Pleodorina, 1s suggestive of the value of the small things among the
pond plants. )

The most conspicuous function of plants in the fishpond is found
in their indirect relations, in their contribution to the forage of
myriads of animal forms upon which fish feed. This paper has
emphasized this function of plants in its consideration of animal-
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plant associations, and it is through a more complete understanding
of such associations that the method of rationing the ponds to in-
crease their productivity by natural means can be approached.

SUMMARY.

1. Chironomid larvee are among the most important single items
in the dietary of young bass.

2. The identification of the food content and plant associations of
the chironomids indicates the importance of cultivating certain
algal forms in the ponds to provide adequate forage requirements.

3. Mat-forming alge of certain types provide valuable forage
areas for chironomids and cladocerans.

4. The Bosmina-Volvox association is of special importance in
&rovidlilng the first forage materials for the bass fry and the young

uegill.

5. The Scapholeberis-Mougeotia association is important in pro-
viding a later food for the advanced fry stage.

6. '%he Daphnia-Aphanizomenon association develops a heavy cul-
ture of daphnia.

7. Plants are of importance directly in supf[lﬂying a high percentage
of food to the advanced fry of the buffalofish. '

18. The blunt-nosed minnow in a pond habitat subsists mainly upon
plants.

9. The rationing of ponds for a continuous and abundant supply
of natural forage must depend upon a more precise knowledge of
the animal and plant associations.

TABLES.

[Norp.—All figures in the tables referring to food content represent volumetric per-
centage estimates., Measurements in lengths are given in millimeters and exclude the
caudal fin.]

TABLE 1.—INVENTORY OF AQUATIC PLANTS IN CERTAIN PONDS OF SERIES B AND D,
FAIRPORT, JOoWA.¢

[P means present; A means present in abundance.]

June,
June, 1917, 1918,
Aquatie plants.
Pond Pon Pond Pond Pond Pon
1D. 2D. 3D. . 8D, 168. 9D.

Flagellates: Euglona saonguinea
Blue-green alge:
fdmmuwmenon flos-aquem
crocystis......
Clathrocystis.. . .
Ceelospheerium. .
Merismopedium.......................
gsculgtoria. aniiana s
ya martensiana. . .en
Aggsana circinalis...
Anabeena flos-aquee. .
i natans

8 Inventory not oxhaustive but sufficiently detailed to serve as a working basis.
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TABLE 1.—INVENTORY OF AQUATIC PLANTs IN CERTAIN PoNDS OF SERIES B AnD D,
Fairrort, Iowa—Continued.

June
June, 1917. 1918."

Aquatic plants.
Tond Tond Pond Pond TPond Pond
1D. 2D. 3D. . 8D. 16B. 9D.

Green algee:
Cosmarium pyramidatum.............
C.undulatum. .coconnrrereceanerean.
C.notibile.....ccocveeeeceiiiaaneie
Closterium moniliferum...............
C.lanceolatIn. ... ..oovnieenneaninn,
Colunula.. . coeerevninarerearoceeaann,
Staurastrum polymorphum
SelenastrumM. ... o.oeveiiieeecnneann..
ZYENOMA SP.. o vvvrrreeannsrrnnnanas
Sglrogym COMMUMIS. «evmernroanannnns
8. porticallis. «..ovevaeeieeaiaiil
8. varians. .
S. decima.

Q. CIASSB. o cvvrnnnresnsnnmrocnnn
S. tenuissima. peverennn

8. gravilleana.......-
Mougeotia genufloxa.
M. Istevirens. . ..

Eudorina elegans.
Volvox perglobator.
Volvox spermatosph
Palmella...

Tetraspora..
Anchistrodes
Scenedesius. ..
Hydrodictyon re
Pedlastrum duplex.....
Ulothrix...........

Cladophora crispata........ B
Rhizoclonium hieroglyphioum........
Pnlh? hora cedogonlum var. vauche-

rioides

FX Cehrimnag lants;
Flow ants:
Typhalatifolla........................
Sparganium smericanum.
Potamogeton illinoensis. ..

Vallisneria spiralis
Lemns minor. ..

35286°—21——13
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TABLE 2.—Fo00p CONTENT OF LARGEMOUTH BLACK Bass (MICROPTERUS SAL-
MOIDES), ADVANCED FRY AND FINGERLINGS, IN CERTAIN PONDS AT FAIRPORT,
IowaA.

Animals.
LT B
. Cladocerans, 8 3
g 503
Date. g . \ = =
. ) @ .
§1=|&|<s|8 g g | g8
g1y 4125 4 | R E | § g
L1 g [} - - o = =}
E 2|2 2|88 B 5|53 5
& |la | <la|a 18|88z | & |8
i 1917, No. | Mm
J - S 3D L2 2 - + J PR PR DR PP S PP PO 07.3 ......
3D 2131 ... &8 |25 ... 05 feeeiii]ieenns 42
3D 5 10
2D 16 3.1! 1.2}16.8
3D 6133 |oeeeoifeenai] Tl feioil 26 iiiiifeennnn 18.3
1D 6142.7......] 6.2 ......| 6 | 2 [|......]...... 33.4
2D 31381 [13.3]......] 83 ......086 ... lien... 16.7 |......
3D 15136.9 [......|......]2 | .1 .7]......0...... 5.4 j......
3D 51416 |.c.cc]ocendf B8 el ] 20 [ceiiiigenaan. 30 |[......
3D LS I T DR RN O % T (RN I {1 B PR FS 67.5 |......
3D 5[43.2.....|......]18 | 3 | 6 |......f..... 18 |......
Animals—Continued. Plants,
. K]
ElE ? 12 g
o : .| 8 g : ;
Date. E E & | 48 . 4 B g 8 g g é é
& o T T = 1 SE 5 a0 E] s | R
2 g9 |g|Hd ® [S8lgs| 1814183
s | >12| 8|S |« gs K158
S |98l 3(81ds |8 |8 12|83
g | gl 2| Bloi=s|8 |8 |8 siR|2|a
R |lFAalR[(<|BE18B|> (7 |8|&|=

a Bogmina and Volvox assoalation,
d8capholeberis and Mougeotia association. .
¢ Chiofly Orthocladiusand Cricotopussp., Tanypus decoloratus Mall, and Pseudochironomusrichardsoni

Mall, The identifications of chironomids were made by Dr. R. A. Mutkowski and Dr. O, A, Johannsen,

d Mainly Dy tlos.
¢ From H. F. Schradleck’s unpublished reports. The larves in the food content were identifiod as
Orthoglx:dlus nivoriundus, The glgm upon v?l‘:lch those chironomids had fed consisted of 100 per cont

Mougeotia gen
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TABLE 3.—F00D CONTENT OF BLUEGILL (LEPOMIS PALLIDUS), ADVANCED FRY AND
F'INGERLINGS, IN CERTAIN I’ONDS AT IFAIRPORT, IowA.

I Animals.
i -]
Cladocerans. & .
; w E |8
Date. =) 2, g S E g
. =] ‘-.5 g g < —_ t
g4 |3 13318, & g | » 1§
LR REEEHINIE :1% |z
g lg|E|E|EE5|5 |5 8|25 |%
R < C o
£ | &< (&8 |3%8 |22 |5 |8 (&4
No. | arm. ,
10 [12.4 | es.01. ... TR I 10 foo....
181189 | 94172 2804 [31017]..... 0.
25 | 13.4 | 438 .. ", 10 |9 |7éi
17 1’1506 { 40.0 |, .. ... 12.4 | 12.4 |......
5|au.0| 451l 52 (126|000 4
Animals—Contd. Plants,
&
Date. & : 3 %o H
E 2y g é ] . A ] 5
) g £l% ZIE1E 5% 8 § g g
= < 2 S B E % e
s 134|358 R F(&£(2|%§
AlBE|® D |P E Alsiale & | 8]&

a Chiefly Tanypus decoloratus Mall and Pscudochironomus richardsoni Mall.

TaBLE 4.—Foop CoNTENT oF ORANGE-SPOTTED SunrieR (L.EPomis HUMILIS), AD-
VANCED F'RY AND FINGERLINGS, IN PoxND 9D, FAIRPORT, Jowa.

Animals. Plants,
Cladocerans. -g
2 8
Date. o : 5 8 E &
8 = a 3 sa 8 2 E = £ g . 2
3 =8| 8 s 1 351 d18(|%
BlE|2]8 382 i88l=|251803
4 3 B N 3 < ?
> 3 k
§<55§n Eééé’gm@g
No.| Mm,
1018 2130.5
111
5(18.6
12 25.6
16 | 22.5
19| 23.3
10 | 42.5

a Daphnia and Aphanizomenon association.
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TABLE 5.—Foop CONTENT oF CHANNEL-CAT (ICTALURUS PUNCTATUS), FINGER-
LINGS, IN PoND 9D, IFAIRPORT, Iowa.

Animals.
g ;
o T : 3
o 8
Date. 4 8 g 1¢ |y LR 2| E
o 213 . legg|B81 8% 1 2
El2 |3 |8|a ¢ |sFE&E )
AEREAE A AR LI R
G l< |8 |8 (18|86 Z | &
Mm.
5L.5 | 837.5 |-....- 20 2.5 30 cesees| 1B
54.11 3.8(13.3]| 2.5 4.2]283 25| 2.3
58.3 | 4.2[17.5( 5.8) 2.2 583 ...c|eereifennnan
Animals—Contd. Plants.
g | 4 g
Date. . E 1B EH g
S1g || 84| |£8|8s] 4
] B | 5 3 S |ag | @ s
4 g & S 3 £ |z8| = 3
=3 ] K] & S 28 8 -
o] S ) =] = 188 2]
July 25.. p V8 38 (R ORI PSR R R R
Aug, 2 13.3 |ooeiiennn... 120..... 166 ]......
Aug, 16 5.8 3.3| 0.8 |....... L74i....... 0.33

TABLE 6.—Foop CONTENT 0¥ BLUNT-NOSED MINNOwW (DPIMEPHALES NOTATUS) IN
CeRTAIN PoNDs AT FATRPORT, Iowa.

Animals. Plants.
| :
o b=} ag B4 ‘E
Date. 812 |4 (8¢|% 528
51 %219 |skigs(s5|3 418
o E g - - B S5~ &8s - 33 >
122|257 |5 (388 583
[ A - a 17} ] [ 5]
No. | Mm.
July 28. 9D 1149
Aug. 7. 9D 2] 46.5
Aug. 8. 8D 9| 45.1
Aug. 15.. 8D 4]46.2
g | a4 E g8 Bl
< E
Date. g 14 |d)8 ; 5 g8 5 '?,
§ £ 1|5 8 gg g8 g
< S B @
EISIE B 5|5 05| 8 8|8
o | R |4l lAalg|5c| 8=z |&
1918,
July 20.... e 10
Aug. 7. 20
Aug. 8. 2.8
Aug. 15.. 2.5
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TABLE 7.—F00p CONTENT OF BUFFALOFISH (ICTIOBUS BRUBILUS AND I. CYPRINELL.A),
ADVANCED I'RY AND I"NGERLINGS, IN Poxp 1613, Fairrorr, Iowa.e

Animals. Plants.
g -
Da | B ' edl 4 |58
to. g = . E . ‘§ @ & 3| &§ o é 3 .
® ,a g 125 & SE |+3 g g
% g3 : £ |39| s [B8|%2 g
123 . 2 E"‘ el — =2
|4 |2 |A|8|& |8~ g S |ls |8 |A
No. | Mm.
. 7112 [....0e..... b 202 |......0...... 1.2 0.6...... 5.5
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SOME CONSIDERATIONS CONCERNING THE SALTING
OF FISH.«

By Donarnv K. TrussLEr, T'emporary Assistant, Divigion of I'ishery Industries.
Contribution from the Fishery I’roducts Laboratory, Washington, D. C.

INTRODUCTION.
THE NEED FOR EXPERIMENTAL WORK.

Although fish have been preserved with salt since prehistoric times,
little experimental work has been done with the view of improving
the existing methods. The fisherman who salts his own catches of
fish or who cooperates with his neighbors in salting fish has neither
the time nor the money to experiment that he may improve his prod-
uct or save labor and waste products. With a few exceptions, the
fishing ‘industry has not attracted large capital for extensive opera-
tions. It has not been exploited, therefore, as has the meat-pack-
ing industry.

Much work has been done in the hatching of fish eggs, stocking
streams and lakes, and increasing the aquatic life of this country
generally. But until recently little had been done to conserve the
fish after being taken or to utilize as food fish which had hitherto
been neglected. Little of the river herring, sea trout, Spanish
mackerel, kingfish, sea bass, scup, and drumfish in our southern
waters had been utilized until within recent years, when refrigerator
cars and cold-storage plants came into use.

It required the stimulus of the enormous demand for food caused
by the great world war to awaken an interest in fish salting and to
arouse a demand for better methods. It became apparent that if the
methods of salting fish could be improved so that fish might be
salted with safety %iuring hot weather in any warm climate the food-
fish supply of the United States would be greatly augmented.

e This work was undertaken in cooperation with the National Research Councll, Council
of National Defense, and was at first conducted in the laboratorles of Johns Hopkins
Untversity, where the author had the henefit of the advice and direction of Prof. B. B,
Livingston, department of plant phfﬂlology. and Prof. H. V. McCollum, 8School of Hygiene
and DPublic Health. He is also ‘Indebted to Prof. J. J. Abel, of thc department of
plmrm%cﬁ:?gy glf_kthe same unlversity, for the use of his laboratory for the conduct of

art o 8 WOrK,

P The results achleved, the conclusions reached, and the recommendations made in this
paper have their origin in experiments done on a small scale and are not to be taken
as baving been proved by commerclal practice. 5
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There is a lamentable lack of control over the salt-fish product
produced in any plant. In some places the standard of quality is a
white, colorless fish. Yet in those localities it is doubtful whether
the fish salters understand the factors controlling whiteness. In
other localities a very hard, rigid fish is desired. In such regions
there is a great demand for Turks Island salt, for it is quite gen-
erally understood that this salt produces a hard fish, although ver
few understand why. ,Before this experimental work had been foi-
lowed two weeks the experimenter learned that the gualities of the
finished product, such as color and hardness, could be controlled en-
tirely. This alone made the work worth while.

It has long been known that it is exceedingly difficult to salt fish
in the ordinary way during hot weather, and few attempt it. Ap-
parently no one had tried to find out why fish spoil so quickly while
being salted during the summer.

For centuries fish have been cured either in brine or in dry salt
without the addition of brine. There has been much discussion con-
cerning the value of the two methods. It was, therefore, worth while
to determine the relative merits of the two methods of applying salt
to fishy even though no information relevant to the problem under
consideration should be obtained.

The inexactness of the present methods has been pointed out to
show the need for such experimental work as is reported in this
paper. Correct interpretations of experimental work should lead to
more exact procedure in salting fish. A more uniform product should
be obtained. The results of the experimental work should explain
the reason for some of the methods in use to-day. The consideration
of the scientific aspect of fish salting should bring forth a spirit of
research for better salt fish. There should be a demand for high
standards for salted fish. At present in some parts of the country
the salt-fish buyers have practically no standards for estimating the
quality of the salt-fish product. This is in part because of the diffi-
culty 1n estimating differences in quality of salt fish.

At the present time (summer of 1919) the price of salt river her-
ring is very low. This 1s chiefly because the quaht,yIr‘ of salted herring
solg during the past few years has been so poor. The salt river her-
ring on the marf()et has a very strong “ wild-game ” taste. If certain
precautions were taken, this could be entirely avoided. The resultant
product would then be of much better quality than that to which the
public is accustomed. It is doubtful if a better price could be ob-
tained for salt river herring under present conditions., If higher
standards were demanded, however, it should sell for a higher price.

In North Carolina and Virginia the buying Eublic has become so
accustomed to purchasing very hard, dry fish that soft fish in brine
will not sell, although it may be better in quality. There is little
ground for the argument that dry, hard fish is of greater culinary
value. * On the other hand, without investigation it would seem rea-
sonable that a wet, soft fish would be more palatable when cooked
than a fish “ as hard as a board.”

Most fish salters are aware of the fact that they must not store their
fish in hot places during the summer months; yet no attempt has
been made to determine the best conditions for storing salted fish.
Fish have been stered both dry (“tight packed,” packed in layers
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with solar salt between layers of fish) and in brine (pickle); yet no

investigation has been carried out to show which of these two meth-

ods is the better. The “tight-pack” method is almost universally

used in the South, whereas in the North fish, with the exception of

{:)od, haddock, cusk, and pollock, are just as universally stored in
rine,

Much may be done to improve both the methods of salting and of
storing fish. If better methods were used, salted fish, even the “ com-
mon herring,” would regain its place in public favor. The fish salter
would gain immensely thereby, for as the quality improves so will
the demand. It is hoped that this work may be the beginning of a
movement looking toward a better salted-fish product; that it may
encourage the fish salter to control his product and produce a fish of
the best possible quality. A proper understanding of the factors
affecting the product will surely }iead toward the improvement of
methods. '

PRESENT COMMERCIAL METHODS OF SALTING FISH.

The methods of salting fish in use to-day vary greatly in different
localities. The writer found, in going from one fish-salting plant to
another, that many fish salters were not familiar with all of the
methods of salting fish. It is wise, therefore, to give a brief descrip-
tion of the methods in use in various parts of the country. This will
make clear the reasons for the procedure followed in the experimental
work. There may also be a better understanding of these different
methods, and if they are correctly understood the fundamental prin-
ciples of salting fish will be clear to the reader.

In this work no mention is made of the mechanical details of clean-
ing, hauling, lifting, or drying fish. Attention is given to only the
important points which affect the quality of the finished product.
The writer has visited five fish-salting centers and has observed the
methods employed. The procedure followed in salting fish in these
places will be described briefly. No attempt has been made to in-
clude all of the different processes or the procedure for all varieties
of fish. The description merely includes the most important methods
and the general procedure.

GLOUCESTER, MASS.

In Gloucester the business of salting fish is very extensive. It is
characterized by greater organization and larger companies than
elsewhere. The reason for the organization is to be found in the
large number of fish caught in that vicinity and in the continuity of
the catches. Fish are brought into Gloucester in large quantities
every working-day of the year. Employees may, therefore, be hired
folf the entire year and the plants worked on a larger scale than else-
where. '

The cod, haddock, cusk, and pollock are caught together and are
salted in tile same general way. When they are unloaded from the
vessels, the fish are sorted as to kind and size. During the cold
months these fish are salted either in kenches (regular piles or layers
of fish) or butts (very large barrels, of about 800 gallons capacity).
In the warmer months all are salted in butts, as the fish would spoil
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if they were not covered with pickle during the “ striking * or saltin
rocess. The fish are thrown “ face up ” (cut surface, flesh side up
into the butts and sprinkled with salt as they are thrown in. Great
stress is placed upon the even distribution of the salt. Between 6
and 7 bushels are used to each butt of fish. Turks Island salt is
ordinarily used. Each butt yields approximately 500 pounds of dried
cod. The rule holds: The warmer the weather the more salt used.

The fish are piled high above the top of the butt. The last few
layers, those cxposed, are piled with the backs up. A pile of salt is
placed upon the top of the fish. By the day following the salting,
the fish have settled below the top of the butt and the pile of sall
has almost disappeared. Five or six more pecks of salt are then
added to strengthen the pickle. Ordinarily the fish are allowed to
remain in the butts from 10 days to 3 weeks. Only 3 days are re-
quired for the salt to penetrate through the fish, the remainder of the
time being required for the fish to “strike through,” or harden.
After 3 days the flesh of the fish is still quite soft, but during the
next 18 days it gradually becomes harder. If there is a large supply
of fish on hand and if the demand is slack the fish are left in the butt
much longer than 8 weeks. However, if allowed to remain there
for too long a time the salted fish become yellow. This happens in
the space of 2 months or less in hot weather, but in cold weather
the fish may be left in the butts almost indefinitely. The amount of
salt added (6 or 7 bushels) is far in excess of the amount actually
taken up by the fish and dissolved in the pickle. This excess salt is
used later in making more pickle.

After the fish are “struck” they are taken out of the butts, tho
slime is washed off, and the fish are piled in kenches about 4 feet
high, face up, with the exception of the last few layers, which are
giled face down in order to keep the top layers clean (free from

ust). Weights are placed on top of the kenches to compress the
fish and to squeeze out the pickle.  Since the object of the kenching
is to allow the fish to drain and partially dry, they are piled on racks
about 8 inches above the floor. This enables the pickle to run out
from under the piles of fish. The length of time during which the fish
are left in the kenches depends mainly upon the weather and upon the
amount of fish already upon the flakes. (See below.) During warm
weather the fish are likely to spoil, so they are watched very closely
and are repiled whenever there is danger of spoilage. he more
often the fish are repiled the less time they must remain on the flakes;
but the fish salters usually do not repile them more than once, since
it requires a great deal of time. However, if the season is a rainy one,
and they do not dry rapidly upon the flakes, the fish are rekenched
several times.

After the fish are somewhat dry they are placed upon flakes for
further drying. A flake is a rack (a lattice bed about 8 feet wide)
built in the open, about 30 inches above a floor. The drying yard is
known as the flake yard and is often located on a roof. The degree
to which the fish are dried depends upon the trade. If the fish are
to be sold in the southern States, they must be drier than if they
are to be sold in the immediate vicinity. The length of time the fish
must remain upon the flakes to dry to the required degree depends
entirely upon the weather. The lower the humidity, the less time is
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required for drying. The higher the velocity of the wind, the more
rapidly the fish dry. When there is a driving wind two or three
lots may be dried in a single day. When the weather is poor, how-
ever, it may take a week or more to dry a single lot. If the sun is
hot, great care is taken to prevent the fish from becoming sunburned.
Canvas is placed a few feet above the flake, and this prevents the
direct-burning action of the sun. When the day is too hot, the fish
are not placed upon the flake. If rain is imminent, they are collected
and put under waterproof boxes on the flakes.

After drying, the fish are sorted as to quality and size. A first-
quality fish should be uniformly white, have no bloodstains, possess
a “sweet ” smell, and be one of the thicker fish. After the fish are
sorted they are hauled to the packing room. Before packing they
are sprinkled with salt containing 0.4 per cent boracic acid, the
amount of this mixture applied depending upon the climate of the
region where the fish will be sold; the warmer the climate, the more
of it used. This sprinkling of the dried fish with boracic-acid mix-
ture is peculiar to this class of fish. No other salt fish is piled in
kenches or dried on flakes. If the fish is for export, it is tied in
bundles and packed in boxes or drums.

Although the method of cleaning, the cut appearance of the
various fishes, and the amount of salt used all differ, mackerel, whit-
ing, alewives, and herring are usually salted by the same general
method in Gloucester. The exact procedure followed in salting one
particular fish varies with the season and the trade, however.

The cleaned (cut) or round (uncut) fish are dipped in salt, the
fineness of the salt and the quantity used depending upon the variety
of the fish and the season of the year. The dipped fish are packed
in layers in barrels or butts, salt is scattered over each layer, and,
as in the case of cod, a small pile of salt is placed on top of the fish.
The fish are then allowed to make their own pickle, and within 24
hours enough has been formed to cover them. The pile of salt on
top of the fish is replenished on the second day. .

Ample time is allowed for the fish to become thoroughly “ struck,”
or salted, before they are touched again. This periog is usually at
least 30 days. - The fish are then repacked tightly in barrels. In most
cases a small amount of salt is placed over the top. The barrel is
then headed and a bunghole bored in it, after which it is rolled on
its side and filled with 100° brine (saturated salt solution).

REEDVILLE, VA,

Along the Chesapeake Bay, in the vicinity of Reedville, Va., there
are about 40 fish-salting plants. Almost the only fish salted on a
large scalé is the alewife, or river herring. There is little organiza-
tion among the fish salters of this region, due, in part, to the very
short season. At Irvington the plants often operate no longer than
six days. At Reedville the plants operate for about three weeks;
however, the rush season lasts only a week.

The packers in this vicinity salt fish in a way distinctly different
from that used in any other section of the country, with the excep-
tion of Havre de Grace, where for the most part, a similar method is
used. The washed, cut riverherring are dumped into large vats filled
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one-sixth full with 100° pickle (saturated salt solution). As the fish
are placed in the tanks salt is scattered over each layer. Each day
the fish are roused (stirred up) with large paddles and more salt is
added, usua]l{ in sufficient quantity to make the pickle saturated
(100°) ; but the procedure varies in the different plants. Some fish
salters (those in the vicinity of Irvington) keep their brine at 70
per cent saturation (70°). Even if the brine used at the start is
saturated, by the following morning, when the fish are stirred for
the first time, the pickle is not stronger than 60°. If a very large
excess of salt is adged when the fish are put in, this lowering of the
concentration of the salt solution may be obviated to a considerable
extent; but, as the fish are immersed loosely in a large excess of
pickle, there is a tendency for the salt to sink to the bottom of the
vat. As a result the pickle on top is always below saturation,
whereas the bottom layers are saturated, or very nearly so.

At the end of from 7 to 10 days the fish are scooped out of the
vats and hauled to a draining floor, where they are placed loosely in
piles about 18 inches deep. They are allowed to drain and dry for
three or four days. Then the salted river herring are packed tightly
in layers in barrels, and a quart of Turks Island salt is scattered
between each two layers of fish. No brine is added to these barrels,
as the fish are sold dry. It is to be noted that in this region brine is
added to the fish when they are salted, and after salting they are
sold dry; whereas in Gloucester the alewives are salted with dry
salt, without the addition of brine, and are sold in brine (pickle).

EDENTON, N. C,

Most of the fish salted in this region are river herring, or alewives.
Most of the fishermen salt their own catches of fish. The fish-salting
plants are, therefore, small, even smaller than those in the vicinity
of Reedville. The season here is also short, usually lasting about
six weeks.

In this region greater care is taken to wash the cut (cleaned) fish
more perfectly. As a result, the salt river herrmgrﬁroduced is of a
little better quality than that produced eclsewhere. e fish are mixed
with salt with shovels and are shoveled into butts without any par-
ticular packing. They are allowed to remain in the butts from 8 to
12 days, after which they are piled on the floor to dry and drain for
three or four days, in the same way that they are handled at Reed-
ville. They are then packed tightly in barrels. About a quart of
'I‘u(i-ks Island salt is scattered over cach layer of fish; no brine is
added.

HAVRE DE GRACE, MD,

In Havre de Grace practically the identical procedure is followed
in salting fish as in Reedville, Va. Aside from one plant, in which
some fish are salted by a modified “ Scotch” method, there are no
important differences from the Reedville method. This modified
“ Scotch ” method involves the salting of the round (uncut) alewives
with dry salt. The fish are packed tightly in barrels, covered, and
allowed to develop their own pickle. 'This method is similar to the
one followed at Boothbay Harbor. However, at Boothbay Harbor
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the fish are “gibbed” or “pipped.” That is to say, the gills are
cut out, and the viscera, with the exception of the roe or milt, are
pulled out. The fish are sold in brine.

BOOTIIBAY HARBOR, ME.

Herring is the principal fish packed in Boothbay Harbor. Most
of the fish are Scotch-cured here. In this process the pipped fish are
mixed with fine salt by hand without being washed. Tﬁlcy are then
carefully packed in barrels. Salt is sprinkled over each layer.
day or so later the barrels are filled up with herring of the same day’s
pack. After 9 or 10 days the barrel 1s drained of the old pickle, and
the fish are washed with it without unpacking. The barrel is then
completely filled with fish and filled through the bunghole with
100°, or full-strength, brine. The peculiarity of this method is that
the fish are not washed before being salted. Therefore, every bit of
blood in the cut fish either remains in the fish or goes into the pickle.

SUMMARY.

As stated previously, no effort has been made to include all the
variations of the different methods of salting fish. Neither has
any attempt been made to discuss any detail other than the mode
of applying the salt to the fish. From the above description it is
seen that all the methods include but three general modes of appli-
cation of salt to fish: 1. The fish are immersed in a solution of salt
which is kept saturated, or nearly so, by the addition of salt from
day to day. 2. The fish are (facked in water-tight containers with
dry salt and are allowed to develop their own pickle. 3. The fish
are packed in piles (kenches), and the pickle is permitted to run off
the fish as it is formed.

The last-mentioned method is used only in cold weather, in an
emergency when there are no containers at hand. Such is often the
case on ships fortunate enough to make extraordinarily large catches.
As it is practical only in cold weather, the method is not available
for much commerciaf fish salting, and therefore no experimental
work with it has been attempted.

The brine method of salting fish is chiefly used along the Chesa-
peake Bay, in the Reedville (Va.), and Havre de Grace (Md.) re-
gions. This method has the big disadvantage of requiring more labor
than the dry-salt method. Some salt must be added nearly every
day, and the pickle must be watched closely to prevent it from be-
coming too weak. The fish must be roused (stirred up) every day.
This is done with large paddles of various sizes and shapes and re-
quires the expenditure of considerable energy. The fish produced
by this method are much softer and contain more water than those
produced léy the dry-salt method. They appear similar to partially
“struck,” dry-salted fish. However, the Esh are more plump and
seem more like fresh fish than the dry-salted product.

The dry-salt method involves no rousing aiger salting and necessi-
tates but one addition of salt, provided the fish are properly salted in
the beginning. Usually the fish salted by this method are tightl
packed in barrels or butts and not disturbed. This prevents the salt
from falling to the bottom, as is the case when the brine-salted fish

3528¢°—21—-14
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are roused. Fewer scales are kmocked off, and the fish have a
wrinkled, shrunken appearance. If a lot of dry-salted fish is mixed
with a lot of brine-salted fish, the fish can easily be separated, so
marked is the difference in their appearance.

STORAGE OF SALTED FISH.

There are three general methods of storage: 1, the brine; 2, dry,
with salt; 8, dry, with boracic acid. The quality of the fish on the
retail market depends to a considerable extent upon the temperature
and method of storage. No experimental work on storage was done.

The fish are kept in their own pickle or put in fresh saturated
brine, or packed dry. If the pickle formed by the fish is dirty in
appearance, it is discarded and fresh pickle (salt solution) is added.
New brine 1s always added if the salt fish are likely to be stored in a
place which is not cool. Fish dealers say that the “blood pickle”
1s likely to “sour ” if kept in a warm place.

If the fish are packed dry, as are the cod in Massachusetts and the
alewives in the South, they are packed either with salt or with
boracic acid. The cod is sprinkled with salt containing 0.4 per cent
boracic acid before packing. A considerable quantity of coarse salt
is thrown over each layer of alewives as they are packed in the
barrels.

In all cases the salted fish must be kept at a low temperature if
they are to be stored for any length of time. The fish salted in
Massachusetts . and Maine are held In cold storage until the time of
shipment. In North Carolina and Virginia the fish are held in
“cool storage.” Fish stored exposed to the air are very likely to
 “rust.” Rusting is due to the oxidation of the fish oil and gives the
fish a dark-brown color. Packing in brine prevents this to a large
extent.

PURPOSE OF EXPERIMENTAL WORK.

This work was instituted in order to work out, if Kossible, a
method of salting fish applicable in warm climates. At present
none of the methods known are applicable for commercial purposes
in a climate where the temperature averages above 70° F. Great
care must be taken if the mean temperature rises above 60° F. The
logical way to work out any new method is to study the existing
methods first. This study should show whether some method in use
to-day can be so improved that it may be used at a higher tempera-
ture. If, after the present procedures have been given a trial and
their shortcomings discovered, no existing method can be adapted for
warm climates, then the need for a new method will be shown.

FACTORS INFLUENCING THE SALTING OF FISH.
At the beginning it was evident that, if the various methods

were to be fairly judged, the influence of the factors affecting the
salting of fish Woufd have to be known. Then, if all known methods
were found incapable of being modified for use at higher tempera-
tures, the relative values of the various factors would have been
found, and improvements in the present methods might be su%-

gested without further work. There would also be a basis of know
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edge with which a new method could be worked out. Besides, this
plan of procedure would give data of great value. The application
of correct interpretations of these data would lead to improved
methods and a more uniform product. The relative importance of
the factors influencing the salting of any fish being then known, the
fish salter should be able to produce any desired product by modify-
ing his conditions. :

t has always been known that the relative freshness of a fish has
an influence upon the quality of the salted fish. Everyone is aware
of the fact that if fish are stale great care must be exercised in salt-
ing them in order to obtain a desirable product. There are no data
in the literature which show how stale a fish may be and yet be
salt%d (isatisfactorily. This result depends upon the efficiency of the
method.

Any method that may be used to salt fish at high temperatures
may also be used to salt stale fish. Since there is so little control
of the present method of salting, little valuable data on this process
could be obtained unless the available methods of salting fish were
standardized so that uniform procedure would be followed in all
cases.

Commercial fish salters are often very careless in allowing their
fish to become stale before they salt them. The writer found it
necessary to obtain the maximum temperature of salting perfectly
fresh fish. Evidently the thoroughness of cleaning and washing the
fish has an influence on the temperature at which they can be salted
and also on the quality of the product. It is a well-known fact
that unbled animals have a “wild-game” taste. The chief differ-
ence between the taste of domestic ducks and wild ducks is due to
the fact that wild ducks are shot and not properly bled, whereas
domesticated ducks are carefully bled. Fish salters are well aware
of the fact that more care must be taken in the salting of round or
uncut fish than in curing cut fish. Blood, milt, and roe are sub-
stances which decompose readily. Is it not possible that the presence

.of these substances in fish lower the maximum temperature at
which they can be salted ¢

In the description of methods it was mentioned that there are three
ways of applying salt to fish. The kench method of dry salting can
be used in only cold weather. Prior to these experiments no one had
shown which of the other two methods was the better during hot
weather. In Massachusetts the dry-salt method is used the year
arotlg:)((li ; yet in Virginia the fish salters are firm advocates of the brine
me .

The resistance of the skin to the penetration of salt is another fac-
tor of importance in salting fish. Almost every fish salter will
inform you that the salt penetrates more ra idl{ through the cut
surface of the fish than tlrl)rough the skin. &ou d it not, then, be
feasible to skin the fish before salting in warm weather¢

Different modes of procedure are followed when various kinds of
fish are salted. This in itself is evidence that the species of the
fish is an important factor to be considered when working out any
method of sa tln% fish. The amount of fat in the different species of
fish varies greatly—from about 0.09 per cent in cod to about 16.2
per cent in fat mackerel. The fat in a fatty fish might alter the
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.permeability of a fish tosalt. The fat of different fishes varies widely

in chemical composition and physical constants. Some fats may
spoil more readily than others and thus affect the keeping qualities
of the fish. Fish of different species vary in chemical composition.
Everyone knows that some fish soften and spoil much more readily
than others. Fish of the same and different species vary greatly in
s%lze. The surface exposed to the salt depends upon the size and
shape.

MODE OF PROCEDURE IN EXPERIMENTAL WORK.,

The chemical changes which fat undergoes during salting and
storage were not studied, so that any {)oints presenteg on this sub-
ject are merely casual observations which the experimenter noted
during his work. The writer used but four species of fish in this
work ; naturally, therefore, it is not certain that the work applies
to all varieties of fish. Most of the work was done with the sque-
teague (Cynoscion regalis) and the alewives (Pomolobus wstivalis
an(f‘;]meudohm'engus). No marked differences were observed in the
changes taking place during the salting of these fish. The writer
ventures the opinion that the rules observed as to the protein decom-
position (flesh decomposition) will apply to nearly every species
of fish; but he doubts whether any observations concerning the
chemical changes occurring in the fat of one species will hold good
for all others, for the various fat constants of the oil of different
species vary considerably. The rate of oxidation of these fats would
vary nearly as much as the composition, because certain fish oils are
much less saturated than others and would oxidize much more
readily.

With the exception of the chemical changes taking place in the
fat and the fact that the species studied were few in number, the
writer believes that he has covered in this Eager all of the most
important factors influencing the salting of fish. The two factors
not studied in detail embrace such a large amount of work that
they were considered as separate problems. )

I;,ew important chemical investigations concerning the salting of
fish have been carried out. Previously the problem had been con-
sidered mainly from the bacteriological standpoint. Various investi-

ations concerning bacteriological problems had been attempted,

ut no methods of estimating the rate of salting, the rate of protein
decomposition, or the freshness of fish were to be found in the litera-
ture. The investigator had, therefore, to work out and standardize
methods applicable for his purpose. This in itself was no small
task. The writer does not claim that the methods used are perfect
or that other procedures could not be used to better advantage but
rather admits that they may be improved upon. However, the pro-
cedure was uniform, and the results obtained checked satisfactorily in
most cases. They must, therefore, be accepted as relative if not exact.

It seems obvious that the more rapidly salt penetrates the flesh
of the fish the sooner decomposition of the tissue will stop. This
statement is based on the assumption that decomposition of the
tissue ceases when the fish is thoroughly salted. But this is not
exactly the case. Decomposition is not stopped; it proceeds almost
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infinitely more slowly. The decomposition products are also
changed in nature, but no toxic compounds are developed. Later
the salted fish may spoil because of unfavorable storage conditions,
but it is not likely that the spoiled fish will produce harmful results
if eaten. In order, therefore, to learn how fast salt penetrates a fish,
a method was required which would enable the experimenter to
determine the rate of penetration. This should enable him to judge,
at least from one standpoint, the value of different salts.

The rate of penetration of salt into fish was followed by cutting
sections of the fish at different depths from the surface. These sec-
tions were ashed and the amount of chlorine in them determined.
The amount of chlorine in the dry salt fish was then calculated.
This was done from day to day, and thus the increase in salt con-
tent of the inner sections was determined. The rate of penetra-
tion of any salt into fish is not an absolutely accurate criterion for
judging the quality of that salt, for certain impurities in the salt
might have a preservative action surpassing that of the salt.

'fhen it was necessary for the experimenter to learn the best method
of cleaning fish preparatory for salting and to judge the necessity of
absolute freshness. The rate of penetration does not afford a means
of judging between two methods of application of the salt. It
was necessary, therefore, to choose some means of estimating the de-
composition of the flesh of fish and to adapt it for use with salt
fish. A wide choice was not permissible, for a very large number of
determinations must be run simultaneously and quickly. The ap-
paratus required had to be simple and easily transported, as it was
necessary to take the laboratory to the fish, as it were, in order to
obtain fresh fish. The estimation of the rate of amino-acid forma-
tion was chosen as an indicator of the rate of protein decomposition.
The reasons for this choice will be explained further on.

A limited amount of histological work was carried on in order
to determino if possible the difference between the effect on the cell
structure of the salted fish of pure sodium chloride and of sodium
chloride adulterated with other chlorides. A complete record was
kept of the macroscopic changes of each lot of fish. All the ordi-
nary qualities were observed, such as color, odor, hardness, brittle-
ness, taste, and general appearance. For the sake of brevity only
the most notable changes are recorded in this paper. All edible
samples of salted fish were cooked at the end of the experiments and
their palatability noted. In these culinary experiments the fish
wero cooked in such a way that their flavor was in no way disguised.

The writer presents in this paper only those conclusions that seem
to him to have been proved beyond doubt. The results may be ac-
cepted as facts for the river herring and the squeteague. It is ve
probable that they hold for other fish, but further work must be done
to prove this point beyond doubt. In no case are the figures abso-
lutely exact; but there is little doubt that they are relative to each
other and that they may be compared with confidence. The
writer hopes that thi_s research will create such an interest in the
chemistry of fish salting that other researches of a similar nature
will be instituted.



EXPERIMENTAL..

I. INFLUENCE OF IMPURITIES IN SALT IN SALTING FISH.
INTRODUCTION,

Nearly every fish salter is a firm advocate of the use of some brand
of commercial salt. A few fish salters realize that the foreign solar
salts produce fish of a quality different from the domestic vacuum

an salts, but nearly all of these fishermen think that the difference
1n the product is caused by the variation in the size of the salt grains.
Very few think that the impurities in the salt affect the hardness,
whiteness, and other properties of the salted fish. Only a few salters
understand the real meanings of the trade names by which the salt
is sold. Many believe that “ ground alum ” refers to the quality of
the salt sold under that name and would be surprised to learn that
this name refers merely to the fineness of the salt.

Fishermen say: “ That grade of salt rots fish.” The action of the
salt on fish is not clearly understood by all fish salters and salt deal-
ers. This work on the influence of impurities is worth while, even
if it merely explains the effects of the common impurities in salt.
This will give the fish salter some criterion for judging the value of
the various salts.

COMMERCIAL SOURCES OF BALT,

The greater proportion of the salt used in this country previous to
the war was solar salt prepared in Europe or in the West Indies.
Most of this European salt is made by evaporation of sea water
along the coast or on islands in the Mediterranean Sea. The chief
reason for the use of this salt is the cheapness of transportation
facilities from those parts of the world to the Atlantic seaboard,
where most of the European salt used in America is consumed. A

eat deal more material is exported from the United States to

editerranean ports than is imported from these ports. Steamers
are very anxious to bring cargoes from the Mediterranean Sea to the
Atlantic ports, and therefore they are willing to transport the salt
to our shores for a very small price.

However, during the war this supply was almost cut off. The
price of salt in the United States rose to a very high figure, and
the greater proportion of the salt used was domestic. Fish salters
who had previously been prejudiced against the use of American
salt were forced to use it, and many of them became convinced that
it was equal in quality, if not superior, to foreign solar salts,

18
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METHODS OF MANUFACTURE,

Domestic salt is prepared by one of the following processes: Steam
cvaporation, vacunm evaporation, direct-heat evaporation, or solar
evaporation,

ost of the salt produced in the eastern part of America, close to
the regions where fish are salted, is manufactured by steam evapora-
tion. The product produced by this method, in jacketed lkettles,
grainers, and vacuum pans, is a fine-grained salt. For some reason
there is much prejudice against the use of fine-grained salt for fish
salting. Because of this prejudice very little salt produced in this
way was used by fishermen previous to the war. During the war,
when the supply of coarse-grained salt was limited, a large propor-
tion of the fish salters began the use of fine-grained salt partially to
reli]ace the coarse-grained salts.

he salts produced by direct-heat evaporation are usually coarser
grained than those produced by steam evaporation. To-day this
})rocess is seldom used except where it is possible to utilize waste
heat, and since such a_small amount is prepared in this way, this
method of production is not considered an important factor in the
salt supply.

Unfortunately for the fish trade, nearly all of the domestic solar,
salt is produced in the arid regions of the West. The only place in
the East where this method of evaporation is practiced is in the
vicinity of Syracuse, N. Y. DBecause of the very high freight rates
castward across the continent, the cost of the western solar salt on
the Atlantic coast is almost prohibitive.

Pure salt is pure sodium chloride. There is no brand of commer-
cial salt on the market that is 100 per cent pure. There are, however,
salts on the market which are 99.95 per cent pure. Most of the
American salts are of greater purity than the foreign salts; however
there are a few British salts of great purity. The limited anulyticaf
data available to the author indicate that British salts, with the ex-
ception of Turks Island are, on the whole, of much greater purity
than French, Spanish, and Italian salts. The reason for this prob-
ably is to be found in the method of manufacture. The southern
European salts are mainly solar salts, whereas the British salts, be-’
cause of the climate, must be prepared in some other way.

The ordinary procedure in the preparation of solar salts is to allow
sea water at high tide to run, or be pumped, into low-lying lands,
forming ponds. The outlet to the sea is then closed, and evaporation
is allowed to proceed. As the brine becomes more concentrated and
more nearly saturated it is run into other ponds. Finally, when the
saturation point has been reached the brine is run into crystallizing
ponds. Heroe the usual procedure is to allow evaporation to proceed
until the brine becomes high in magnesium chloride and low in
sodium chloride. Usually when a concentration of 32° B. is reached
the mother liquor is drained off and discarded. From the above
brief description of the process it will be seen that solar salt is likely
to be impure. Since sea water is high in calcium and magnesium
chlorides, it is likely that solar salt will be high in these constituents
if it is crystallized but once.



18 THE SALTING OF FISH,

ANALYSES OF COMMERCIAL SALTS.

The following are analyses of various typical commercial brands

of salt:
ANALYSES OF VArIous Sarrts Usep ror CURrING FisH.8
qullltzm Spanish Domlt;stlo
sal 54

Determinations. Tra- 13‘1‘;;’ » | Dloména

pani.b * Flake.c

Per cent. | Per cent,
Bodium ehlorido. ccveennre it iieieee e 08.05 00.78
Calcium chloride........ 49 |eeininn..
CalelmM SUWIPNALO. cv e ieiieiiit iiiiieaiieitenei i recienceeceerennaferaceieedfaeiiiiiis .37
esiUmM Chloride. - coee e LD L .00
Magnesium sulphate.... .80 .00
[SF:V 0T B RIS .08 .00

a The sulphates were all calculated as magnesium sul})lmto and the calcium as chloride, oxcept in the

case of Diamond Flake salt, whore no magnesium was
as calcium sulphate.

ound. In this case the sulphate was calculated

b Theseresults wero calculated to a moisture-free basisfrom tho dato in the table, page 18, Bitting, A. W,
133.

Bureau of Chemistry Bulletin No. 1
c Analyst, J. F, 8tepbl.



ANALYSES OF SAMPLES OF SALT.%

{Per cent on moisture-free basis.)

Refining Co.b] SyTacuse.c

pool.e pool.f

Domestic salts, Imported salts.
. . . B! Islands.
Czagf&l?ﬂls. New York: West England . S : ehama Islan
Leslie bulk | USO-H, | Virelnia: P70, | P8 Peta ;
salt from <alt hulk Live T P-8036, Ash-| CN-2684, Bonaire Emprexado | P-7853, D.F.. B-9015-16,
barrels, |gieraiecs | dnit Go . |ton Higgin & | Chas. Moore | Salt Exp. | Navagacos, | & H.F, Har- | Alfred Slotts
Leslie Salt 8 | Hartforg'a | Co-» Liver- & Co., Liver- Co.¢ isbon.h riott, Turks |Estate, Turks

RADICALS.

B&ﬁum.(Ba)i: e
g%nm (Na(, cagl{ﬁléiad

Silica sand, etc. (8i0,).

.................... 100.09 100.09

. Trace. . <396 .47 .
8.7 39.34 3771 38.02 .9 3.9
.02 .015 i.312 .088 13 .28
.............. 9.8 100.02 | 100.08 100.06 100.18 100.03

& Analyses supplied by and Snbllshed by permission of the U. 8, Bureau of Chemistry.
Y

b Collected Sept. 5, 1914;
¢ Collected Bept. 8, 1914; analyst, W. F. Baughm

st, W. ¥ Baughm

an.
an,

d Collected from Grainer Mar, 1913; analyst, W. F. Baughman. This salt is not supposed to be used for food purposes.

¢ Collected Feb. 4, 1916; yst, C. H. Badger.
7 Collected Oct. 6, 1914; analyst, R. H. Ksllner.
¢ Collected Dec. 1, 1915; analyst, W. F. Ba

ughmasn.
A Collected July 11, 1917; analysts, W. F . Baughman snd R. H. Kellner.

i Collected Nov. 1, 1915; analyst, C. H. Badger

J Collected Nov. 10, 1915; yst, W. F. Baughman,
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ANALYSES OF SAMPLES oF SaLT—Continued.

_ . Domestio salts. Imported salts.
cam_]',[omﬂm- New York: West England. France: S Bahama Islands.
Lestiobufi | LUS0EL ) Wirginia: P-7917, |p 7, Pela
salt from salt bulk Liv 7 | P-8036, Ash-| CN-2684, Bongire Emprexndo P-7853, D.F.[ B-9015-16,
barrels, Sommw;, ott Bo>" | ton Higgin & | Chas. Moore | Salt Exp. &H,F. Har- | Alfred Slotis
Leslie Salt Hartford, Co., Liver- | & Co.,Liver- Co, Lis riott, Turks |Estate, Turks
Refining Co, | Syracuse. . pool. pool. Istand. Island.
COMBINATIONS,
Per cent. 3 . . 8 . Per cent. Per cent. Per cent,
Sodlnm chioride (NaC ......................... . 08.2 08.45 99.96 95.88 96.63 96.52
wbiesgm nt (IQ&HCO;) ............... .
Magnesium chloride .
Magnesium sulphate Obss0,

Calcinm chloride (Caél
Calcium sul&lhate (CaSO,)
Strontium chloride (SrCl,)
Strontinm sulg
Barfum chloride

E)BaCl,). .
Ferric oxide (F\

Silica sand, ete, (8105 «vrermmmmen s oo e oLl

100.09 100.09 100. 00 99.86 100. 02 100.08 100. 06 100.18 100.03

. Fin 159 1.12 5.68 Fi 84 .139 o 1.39 Co 4.475 Co 4.19 L .31

0 CLYSw |oemaeammmoemnnaeiins ine crys- |.............. arse crys- arse crys- arse crys- | Large crys-

tals. tals. e ta!s.cry tals, tals. ]talline
umps.

03
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These analyses are given in order to show the large amounts of
impurities contained in some salts and to point out that it is possible
to purchase on the market salts that are very nearly pure. It is to
be noted that the chief impurities are calcium, magnesium, and sul-
phates. It is not known In just what chemical combination these
occur in the salt, but this makes no difference. The analyses are given
on a moisture-free basis in order that they shall be reYative to each
other. Further, the amount of moisture contained in salt is of little
importance to the fish salter; except that, of course, damp salt con-
tains less salt per ton than dry salt and, tilerefore, is more expensive
if it is purchased at the same price.

INFLUENCE OF IMPURITIES ON RATE OF PENETRATION OF SALT,

INTRODUCTION.

Former work on rate of penetration~—Bitting (1911), of the
Bureau of Chemistry, tried some experiments to show the effect of
fineness of salt upon the rate of penetration of salt into codfish.
Bitting’s data show that in various coarse and fine salts there was
little difference in the rate of extraction of water from the tissues
or in the rate of penetration of salt into the fish. However, in his
work no consideration was given the chemical composition of the
salt. To make the work comparative, a single salt ground to dif-
ferent degrees of fineness would have to be used in salting all of the
experimental lots of fish. Bitting used various domestic and for-
eign salts which were of different degrees of fineness, but which
varied widely in chemical composition. It is stated that the cod
used were small in size, but no information was given regarding
the uniformity of size, which is a very important factor, as salt
will }ienetrate to the center of a thick fish much less readily than
it will penetrate a thinner fish. Nor does Bitting give any informa-
tion as to his method of obtaining a 50-gram sample from a fish.
Before the experiments could be repeated the exact size of the fish
used would have to be known and also the exact method of sampling.
The writer doubts that any method of sampling a fish other than
sampling & section of given: thickness a definite distance from the
skin or flesh side of the fish would be accurate enough to show dif-
ferences in the penetrating powers of different salts.

Importance of rate of penetration—A consideration of’the cause
of souring had suggested that the souring is a decomposition of the
inner meat of the fish before the brine strikes through and stops the
decay. Various writers had observed an antagonism between the
bivalent metals and monovalent metals in their passage through
membrane. This suggested that the small amounts of calcium and
magnesium, which exist in commercial salt as impurities, might exert
a pronounced retardation on the penetration of the sodium chloride
into the fish. An attempt was, therefore, made to measure the in-
fluence of these metals on the penetration of the sodium chloride into
fish. If it were found that these impurities in salt caused the salt to
penetrate more slowiy,- then the use of purer salt would lessen the
danger of spoilage, for the fish would strike through more rapidly
and less time would be allowed for decay of the inner portion.
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An attempt was, therefore, made to measure the rate of penetra-
tion of pure salt into fish as compared with the rate of penetration
of mixtures of sodium chloride with the common impurities in salt;
that is calcium, magnesium, and sulphate.

METHOD,

It was fortunate that the writer began his experiments on the
rate of penetration of salt with chemically pure sodium chloride, for
this led to the discovery that the impurities in salt were largely re-
sponsible for the physical characteristics of the salted fish. The
fish chosen for this work was the squeteague or weakfish (Cynoscion
regalis), which could be obtained in a nearly fresh condition almost
all the year around in Baltimore, where the experimenter was work-
ing. Tﬁis fish is of medium fatness and was obtained on the market
in quantity at any desired uniform size. It had been planned to
try any improvement that might be worked out on the alewife or
river herring. The squeteague was more similar to the river herring
than any other fish that could be purchased throughout a long
season.

After considering many possible methods of determining the rate
of penetration of salt into fish it was decided to determine the per
cent of chlorine in different sections of the fish from day to day.
The layer from onehalf to 1 ¢m. in depth was found by experience
to give the most uniform results. :

hus far the work has been applied to but one fish, the squeteague.
The writer does not claim that the results of the work on this one fish
can be applied without change to all varieties of fish. Different
results might be obtained if a fat fish, such as the mackerel, had
been used. Clark and Almy (1918) give the fat content of a com-
posite samgle of weakfish, on May 1, as 2.34 per cent (fresh basis) ;
on September 25 a similar composite sample contained 0.52 }fer cent.
However, they observed also that different squeteague in the same
school and various schools differ greatly in their fat content.

Fish in good condition and of as nearly uniform size as possible
were obtained from wholesale fish dealers of Baltimore. After cut-
ting the length of the belly, eviscerating, and removing the heads,
they were salted with dry salt of known composition. The salt use
was Baker’s analyzed, chemically pure sodium chloride, or mix-
tures of this with other salts of the same grain size. This salt was
just a little smaller grained than ground alum, or packer’s salt,
which is so widely used in the fish-salting industry. e salts were
thoroughly mixed, so that all portions were of uniform composi-
tion. The fish were rolled in salt, and salt was sprinkled over each
layer of fish, as is the practice of the trade. For every three parts, by
weight, one part of salt was added when first salted.

After the fish had been in salt 24 hours one part, by weight, of
salt was added for every 15 parts of fish. Later, at the end of six
days, 1 part, by weight, of salt was added for every 30 parts of
fish. The fish were placed belly down in 2-gallon stone jars. The
above procedure was carried out in order to duplicate, if possible,
the method of salting fish in use at Gloucester.

In the different experiments the temperature of salting was kept
as near 68° F. as possible by surrounding the jars wiﬁx running
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water near this temperature. The temperature did not vary more
than 2.7° from the average. The fish were sampled at about 48-
hour intervals. In sampling, a transverse section, about 3 inches in
width, was cut from a fish. A layer, 0.5 cm. in depth, was cut from
the outside of the fish, which had been exposed to the brine. A
second layer, underlying first layer 0.5 cm. thick, was then cut for
a second sample. These samples were then ‘dried at 100° C. and
ground up. The percentage of chlorine was then determined by
first carefully ashing the fish in silica dishes and afterwards titrating
the chlorides with tenth-normal silver nitrate, using potassium chro-
mate as indicator. The inner section (one-half to 1 cm. in depth)
was found to be of the most uniform composition. Analysis of dif-
ferent fish from a single lot showed that this layer did not vary
mbre than 1 per cent in chlorine.

DISOUSBION.

The results of the work which has been completed are given in
Tables 1 to 4 and are shown graphically in the curves, figures 1 to 4.
The work shown in Tables 2, 8, and 4 was all done at the same time
with fish of the same relative freshness, and the temperatures of the
brines were kept uniform. The work reported in Table 1 was done
at a different time with a different lot of fish of somewhat larger size
and heavier scale. As a result, the data in Table 1 are not comparable
with those given in the other tables.

The results of the analyses of the dry fish samples are shown in
Tables 1, 2, 3, and 4. The figures in all cases refer to the per cent of
chlorine in dry fish. In Table 1 the analyses of sections of fish salted
with a salt so Frepared as to contain 1 per cent of calcium chloride
and analyses of sections of similar squeteague salted with pure salt at
the same time under identical conditions are presented.

TABLE 1.—RETARDATION OF PENETRATION OF SALT INTO Fi1sH DUE To 1 PER CENT
oF CaArciuM CHLORIDE IMpPURITY, IDXPRESSED IN TERMS oF PER CENT OF
CHLORINE IN DrRY SAMPLE, aT 625° F,

Per cent chlorine after—
Analysis of salt used. Section of fish.

1day. |4 dsys. |7 days. |10 days.

Pure sodium ochloride....ovuiuneeseennnannnnnann.. outers. ...eeaeeee 9.8] 16.2] 19.6 19.8
DO certietentitceinennosocasennasanass INner d...ccceeeness 2.6 11.0 16.0 18,7

1 p:]rogtgzt calolum chloride, 99 per oent sodium | Outers. .. .... .. 87| 10.8| 152 16.6

C .
DO icccanctiettentaneatnetaovencnvansevonnann Innerd.....evece-e 2.6 7.9 14.1 14.4
80 to4cm, bitolcm.

It is to be noted that the sections, both inner and outer, of the fish
salted with pure salt ran higher in chlorine content than those salted
with salt containing 1 per cent of calcium chloride.

In Table 2 data are presented which were obtained from the salt-
ing of another lot of squeteague with pure salt and from a similar
lot salted with salt so prepared that it contained 1 per cent of mag-
nesium chloride impurity.
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TABLE 2.—RETARDATION OF PENETRATION OF SALT 1NTO F18H ¢ DUE To 1 PER CENT
OF MAGNESIUM CHLORIDE IMPURITY, EXPRESSED IN PER CENT oF CHLOBRINE 1IN
Dy SAMPLE, AT 68° F.

Per cent chlorine after—
Analysis of salt used.
1day. | 3days. | 6days. | 9days.
Pure godium chloride.....c.cceveierecncacenncanacacncas reasven 9.8 16.0 10.7 22.4
1 per cent magnesium chloride, 99 per cent sodium chloride.... 8.5 15.7 18.7 +19.0

o Inner section of fish, 4 to 1 cm.

In this case, also, the chlorine content of the inner sections of fish
salted with pure salt is higher than that of similar sections of fish
salted with the salt containing 1 per cent of magnesium chloride.

Table 8 shows that an increase in-the amount of magnesium chlo-
ride to 4.7 per cent caused a further retardation. :

TABLE 3.—RETARDATION OF PENETRATION OF SALT INTO FI8H DUE T0 4.7 PER
CENT oF MAGNESIUM CHLORIDE IMPURITY, EXPRESSED IN PER CENT oF CHLOBINE
IN DEY SAMPLE, AT 68° F.

Por cent chlorine after—
Analysis of salt used. Section of fish. —

1day. | 3days. |6deys. | 9 days.

Pure sodium chlorlde...........cooovieaiiiat.. Outers. .......... 14.8 19.0] 22.7 22.7
0. e eerernneancasecsansarenssocscssnaronscess Innerb............ 9.8 18.0 19.7 22.4

4.7 per cent magnesium chloride, 95.4 per cent | Outera........... 10.1 17.1 17.8 18.1

sodium chloride.
2 T N Innerbd............ 5.9 12.7 17.1 18.1.
a0tojcm. d3tolem,

Table 4 shows that the presence of the sulphate ion in solution
caused a greater retardation than the consequent lowering of the con-
centration of the chlorine ion should cause. ‘ :

TABLE 4—RETARDATION OF PENETRATION OF SArr INTO FISsHE S DUE To 10 PR
CENT oF SodruM SULPHATE IMPURITY, ExPRESSED IN PER CENT OF CHLOBINE IN
Dry SAMPLE, AT 68° F.

. Per cent chlorine after—
Analysis of salt used.
1day. { 8days. | 6days. | 9dsys.
Pure sodium chloride............... teceesaseccsasoceraancsnnes 9.8 16.0 19.7 2.4
10 per cent sodium sulphate, 80 per cent sodfum chloride....... 7.1 10.56 16.8 1.1

o Tnner section of fish, 3 to 1 em.

Further than a retardation of the rate of penetration of the sodium
chloride, calcium chloride and magnesium chloride had noticeable
effects on the physical appearance of the salted fish. Both the cal-
cium chloride and magnesium chloride as impurities in salt made a
much harder fish than pure sodium chloride. Calcium chloride, ap-
parently, was most active in this regard. Pure sodium chloride,
when used dry for salting fish, produces a soft, yellow-meated fish
which will bend when held in the hand. Five per cent of calcium
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chloride as impurity is sufficient to produce a very stiff, hard fish.
One Eer cent of calcium chloride produced a softer fish, but yet one
which was much harder than that produced by pure sodium chloride.
Four and seven-tenths per cent of magnesium chloride, as impurity,
produced a fairly hard, stiff fish, with a very bright, shiny appear-
ance. :

Both calcium chloride and magnesium chloride, as impurities in
salt, caused a very noticeable whitening. This whitening could easily
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chlorine in dry fish; at bottom, timec in dayps. ’ g P
be followed, as it was first observed in the outer portions of the fish
and moved toward the center until at the end of from 10 to 13 days
the fish was uniformly white throughout. Calcium chloride was
most active in this regard.

Figures 1 to 4 illustrate graphically the data presented in the
tables. In each case the time in days is plotted along the ordinate
* (horizontal line). The percentage of chlorine in the dry fish is
plotted aloni‘the abscissa (vertical line).

Figure 1 shows how the percentage of chlorine in fish (the amount
of sodium chloride contained in the fish) increases for 10 days. The
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salts used were pure sodium chloride in one case and sodium chloride
containing 1 per cent of calcium chloride in the other. It will be
noted that after seven days the chlorine content of the fish salted
with pure salt is nearly 2 per cent higher than that of the fish salted
with salt containing 1 per cent of calcium chloride. The chlorine
content of the fish salted with pure sodium chloride continues to in-
crease rapidly, whereas the chlorine content of the squeteague salted
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P1g, 2.—Curves show retardation of penetration of salt due to 1 per cent 5f magnesium
chloride impurity (eection 3 to 1 cm, depth). Iigures at I indicate per cent of
chlorine in dry fish; at bottom, time in days.

vi'ithl salt containing caleium chloride increases very much more
slowly. )

Figures 2 and 8 show that the marked slowing up in the penetra-
tion of the salt into fish, due to the presence of magnesium chloride,
begins in about six days after saltin%

Figure 4 shows that the marked slowing up of the penetration of
the salt into fish in the case of salt adulterated with 10 per cent of
sodium sulphate occurs almost immediately. The amount of im-
purity used in this case was far in excess of any amount ever found
in any commercial salt, It is doubtful whether small amounts of
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sulphates found in commercial salts would have any appreciable
effect on the penetration of salt in fish.

SUMMARY.

1. Small amounts of calcium chloride or magnesium chloride, as
impurities in salt, retard the penetration of the sodium chloride into
the squeteague.

—
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3.—Curves show retardation of tration of salt due to 4.7 per cent of magnesium
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chloride impurity (section om,ntmlp‘3 to 1 cm. depth). Figures at left indicate per cent
of chlorine in dry fish; at bottom, time in days.- :

2. The sulphate ion has a similar, though less noticeable, effect.
3. Calcium chloride and magnesium chloride, as impurities in salt,
cause a firmer, whiter fish than pure sodium chloride. .
INFLUENCE OF IMPURITIES ON RATE OF PROTEIN DECOMPOSITION.®
INTBRODUCTION.

When the consideration of obtaining the relative values of different
methods of salting fish was first taken up, the rate of penetration of

s The analytical work reported in this sectlon of the paper was dome by J. F. Stephl,
temporary assistant, U. 8. Bureau of Fisherles,

85286°—21—-16
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chlorine into the fish was chosen as a criterion. The. writer realized,
however, that this alone was hardly a satisfactory criterion. . Even
if the salt penetrates fish with equal rapidity, it is no proof that the
fish are keeping equally well. Different moisture contents would
cause unequal keeping qualities; also, some impurities In the salt
might have a greater preservative action than sodium chloride. -

'22 : 7L,l :
S} Nd»d
.l i P
16 ‘ - - - /{

14 '
2T /" 1.3

1 2 3 4 5 6 7 8 9 10

F1a. 4.—Curves show retardation of penetration of salt due to 10 cent of sodium
sulphate impurlgy (section one-half 1 cm. depth). Figures at left indicate per cent
of chlorine in dry fish; at bottom, time in days.

It was considered essential to have some means of measuring the
amount and rate of decomposition of protein in order to judge as to
how much decomposition took place while any given lot of fish was
being salted. If the amount of decomposition at the end of the salt-
ing process were known, the real value of any salting method as a
means of preserving fish would be known.

When proteins decompose, they break up, first, into simpler pro-
teins, then into polypeptids, and then into amino acids. It is very
difficult. to measure accurately the amounts of simpler proteins and
pol Eeptid_s in fish. However, the total amino-acid content of fish
andy rine is easily determined.
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.. A-number of experimenters have found that the amount of amino
acid formed. is an index of the total protein decomposition in meat
and fish. Hoagland, McBryde, and Powick (1917), working on the
decomposition of beef during cold storage, found that the amino-
acid content of beef increased relatively more than any other con-
stituent. They found that the amount of amino acid formed varied
directly with the length of the storage period. They say:

The increases in amino nitrogen represent an accumulation of the end prod-
ucts of proteolysis and furnidh an excellent index of the extent of protein
autolysis. They are produced by the combined action of various proteolytic
enzymes—protease and erepsin in particular—upon muscle proteins and their
cleavage products. * * *

Amino nitrogen showed greater actual and relative changes than any other
nitrogenous constituent, This result was to have been expected, since this
constituent represents, in a large degree, an accumulation of the end products
of proteolysis. )

Bradley and Taylor (1917) used the estimation of amino acids by
the formol-titration method to measure the rate of digestion of pro-
teins.

Ottolenghi (1913) found that the amino-acid nitrogen content of
meat was the best index of decomposition of meats. He used the
amino-acid content to trace the ripening of meat to ascertain when
active decomposition sets in. He found that only Sdrensen’s formol-
titration method for determining amino-acid nitrogen and the micro-
scopic examination for bacteria were of practical use for his purpose.
Other methods were found to require too much time and e;l)aborate
manipulation. ’ '

METHODS.

Determination of amino-acid nitrogen.—It was necessary to use a
method of estimating amino-acid nitrogen which did not require a
complicated ap£)aratus. The procedure had to be short, so that a
large number of analyses could be made in a day. The formol-titra-
tion method is the only one that fulfills these requirements. There-
fore, the amino-acid nitrogen was estimated in all cases by Sérensen’s
.formol-titration method as modified by Benedict and Murlin.

+ 'The writer is well aware that this method is open to many objec-
tions.” There are many slight errors due to the loss of diamino acids
by Yi‘ecipita,tion, the high ‘results given by some amino acids, and
the low results given by others, etc. But for use as a measure of de-
‘composition of Frotein a method does not need necessarily to give the
exact amount of amino-acid nitrogen present in the fish or brine. If
it gives results which are relative in all cases, it is sufficiently ac-
curate for use where the results are used as an index of decomposition.
. 'The procedure in the determination of amino-acid nitrogen in
pickle was as follows: Twenty-five c. c. of brine were measured into
a beaker. A quantity of 10 per cent phosphotungstic acid in 2 per
cent hydrochloric acid, sufficient to precipitate all the protein, was
added. This was allowed to stand overnight. The solution was then
filtered and the precipitate wnghed. One c. ¢. of a 0.5 per cent solu-
tion of phenolphthalein was added and barium hydrate in substance
until the solution turned a permanent red. After standing at least
half:an hour the solution was filtered and the precipitate washed.
The solution was then neutralized- with .half-normal hydrochloric



80 THE SALTING OF FISH.,

acid. Enough tenth-normal sodium hydroxide was then added to
turn the solution very slightly pink. Then 10 c. c. of neutral 40 per
cent formalin were added and the solution titrated with tenth-normal
sodium hydroxide. A blank on the formalin was run and this sub-
tracted or added, as the case might be. .

‘When the determination was made on the fish, the procedure was
varied as follows: Sections were cut from four fish. These were cut
into small pieces and mixed. Twenty-five grams of this mixture
were weighed out and then ground in a mortar for 5 ‘minutes.
Twenty-five grams of salt were added, and the sample was washed
out of the mortar. The sample was then made up to 250 c. c. volume
and was allowed to stand on ice overnight; then sufficient was filtered
off through a dry filter to obtain a 50 c. ¢. sample which was treated
as in the case of the brine.

Before sampling the salt the residual salt was thoroughly mixed
after .draining off the brine. A 25-gram sample was then weighed
out. After dissolving the salt in water sufficient phosphotungstic
acid was added to precipitate the protein and ammonia present.
From this point the procedure was the same as for the brine and
fish. In every case, after precipitation with phosphotungstic acid,
the supernatant liquid was tested to see if enough phosphotungstic
acid had been added.

Salting of fish—Great emphasis was placed on uniformity of
procedure throughout this experimental work. The experiments
concerning protein decomposition as affected by the impurities in
salt were carried out on river herring caught in the Albemarle
“Sound. These fish were purchased from fishermen and were iced as
soon as thgy were brought.ashore. This was about 1} hours after
capture. They were then immediately cleaned thoroughly. The
following procedure was followed in salting lots numbereg A-1,
FA-4, FA-5, and FA-6. These results are reported in Table 5,
pa%e 82. '

he heads and all viscera were removed and the fish split along
the belly to the vent. They were then soaked in ice water for an
hour. The under side of the backbone was scraped free from blood,
and all blood was washed out. The fish were then drained free from
water, weighed, and salted. The river herring were rolled in salt
and packed tightly, belly up, in layers in kits. Some salt was
sprinkled over each layer of fish. No brine was added; the fish de-
veloped their own IE)ickle. When packed, a weight of salt equal to
one-third the weight of the fish was ad(i_ed. The following day a
weight of salt equal to one-twelfth the weight of the fish was added.

The salt used was either the commercial brand of salt known as
Diamond Flake, or mixtures of this salt with chemically pure salts
of similar degrees of fineness. Diamond Flake salt is a fine-grained
salt prepared in Michigan, the analysis of which is given on page 18.

Previously, an experiment had been run to determine whether the
impurities present in commercial Diamond Flake salt were of suffi-
cient importance to cause a variation in its preservative action on
fish from that of chemically pure sodium chloride taken as a stand-
ard. The result of this work showed that the differences in the
amounts of amino-acid nitrogen formed in these two cases was
within the limit of the experimental error.



THE SALTING OF FISH, 31

The kits of salted fish were immediately placed in a large, con-
stant-temperature vat capable of holding seven small kits. The kits
were held at a definite constant temperature throughout the salting
period. In this case the temperature of lots FA-1, FA-4, FA-5,
and FA-6 was held at 79° F. :

These large, constant-temperature vats were steel tanks. The
were about ialf filled with water, which was electrically heated.
A framework was built around them, and the space between the
framework and the vats was filled with sawdust. They were fitted
with wood covers and were also covered with paper and oilcloth. This
effectually thermally insulated them. Hasselbring thermoregulators
operated a relay system which regulated the operation of the heaters,
A water motor drove the stirrers, which efficiently kept the vats at a
uniform temperature throughout. In this experiment the tempera-
ture did not vary more than 1° F. from the average.

Analysis of fish—Samples of the fresh fish were analyzed at the
beginning of the experiment. It was found that uniformly cleaned,
fresh alewives have practically the same amino-acid content. In the
case of the well-cleaned and well-washed alewives this is about 0.02
per cent amino-acid nitrogen (fresh basis). This fact might be
utilized in judging freshness of fish.

At the end of the experiment the fish, brine, and salt were weighed
and sampled. The samples were analyzed for amino-acid nitrogen,
according to the method described. The total weights of amino-acid
nitrogen in the brine, residual salt, and fish were calculated. These
were added together, and the total weight of amino-acid nitrogen
contained in the fresh fish subtracted from their sum. This gave the
total weight of amino-acid nitrogen formed. This ﬁ’[i:ure was divided
by the original weight of the fish in kilograms. The result is the
wei%lht of the amino-acid nitrogen formed per kilogram of fish.

This work is based on the supposition that the greater the decom-
position of protein the greater will be the amount of amino-acid nitro-
gen formed, inasmuch as the chief product of autolysis is amino-
acid nitrogen. Where decomposition takes place so rapidly that the
chief action is bacterial, amino-acid nitrogen is also formed; but in
this case it is merely an intermediate promﬁlct as the end products of
bacterial action are ammonia and nitrogen. In such cases am-
moniacal nitrogen ought also to be determined. The experimenter
was always limited %y lack of time and facilities for elaborate
chemical work, This is inevitable unless the investigator has the
use of a _complete chemical laboratory close to a large continuous
supply of fresh fish and has the help of a corps of assistants.

As long as there was but little spoilage of fish in the experiment,
the results-of the amino-acid determinations from different lots salted
under identical conditions checked excellently. But when the spoil-
age was great enough to cause the formation of foul-smelling gases
and was quite evidently of a bacterial nature the amounts of amino-
acid formed did not show what was anticipated. Surely, in such
cases the ammoniacal nitrogen ought to have been determined. »

The results of the analyses and calculations are given in Table 5.
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TABLE .5.—EFFECT OF CALCIUM CHLORIDE AND MAGNESIUM CHLORIDE IN' SALT ON
RATE oF AMINO-ACID FORMATION IN SarTep Fi18H.®

[Lots D refer to samples dry-salted, and lots 8 to those brine-salted.]

' | Balting peried.
- |Welght Woight
of salt Amfno-acld
Lot No. %‘mz Am;lalygs of and Aaw&e;- Irgzh nitrogen in
brine | ¢ 5 |Length] fish. fresh fish,
fur .
Per cent. Kygs. °F. Days. | Grams.| Per ct. | Grame,
FA-L1:D...... Ilcads removed; | 5.0 calclum chlo- | ¢1.68 79 7| 4,000] 0.02 0.80
oviscerated; well ride; 0.37 cal-
washed. clum sulphate;
. 94,78 sodium
ohloride. .
FA-4:D......|..... [ [ S5.0magnesium | c1.25 ki 71 8,000 .02 .60

ohloride; 0.37
calcium sul-
ghate; 94,78 so-

ium chloride. ..|

FA-5:D......]..... [ (+ S e1.25 2| - 7| 3,000
FA-6:D.....J..... [ 1 SN c1,25 ) 71 3,000 .02 .80
DA-88...... Heads removed; bg, el 75 9| 5,000 .022 1.10

eviscerated with

oxceptionofmilt

and roe.

DA-9:8.....0..... L 3 94.78s0dium chlo- | b6, c1 ki 9| 5,000 .022 1,10
ride; 5.0 sodium .
sulphate;0.37
oalcium sul-
phate.

Total amino-seld nitrogen at | Amino-acld

nitrogen
end in— formed,
Lot No. Per Physical condition of salted fish.
- Bisn, Kilo-
Fish. | Brine. | Balt, ? | Total.
it fram

Grams, | Grams. | Grams, | Gramas. | Grams. | Grama.
2.20 0.53 0.07 2.80 2.00| 0.500 | Good; hard; whitoned.
1.17 .52 .05 1.74 1,14 .380 0.

1.00 .50 .07 1.57 .07 .323 | Good; hard; yellow-white.

1.07 .48 08 1.61 1. Do,

2.46 | 2.09| None. | 4.55: 3.45( .60 | Contained 2 bad fish; total number, 25.

2.82| 1.97 | Nome.| 4.79 | 3.60| .74 | Contained 3 bad fish; total number, 25.

a The fish In this experimoent were sslted four hours after capture. b Brine. ¢ Salt.

DISCUBSION, -

Effect of calcium and magnesium salts.—It should be noted that
the amounts of impurities, calcium, magnesium, and sodium sulphate
that were added are great. The combined amounts of calcium and
magnesium salts occurring in commercial salts is seldom over 4 per
cent. The analyses given on pages 18 and 19 show the composition of
various commercial salts. A N

More amino-acid nitrogen was formed in lot FA-1 than in lots
FA-4, FA-5, or FA-6. gLots DA-8 and DA-9 were cleaned in a
different manner and were salted in brine instead of dry salt; so these
results are not comparable with the results of the lots numbered FA.
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Lot FA-1 was salted with salt containing calcium chloride as im-
purit;tr). This increase in the amount of amino-acid nitrogen formed
was about 50 per cent over the weight of amino-acid nitrogen formed
when pure salt was used. , In other words, there. was a half more
decomposition of the protein when the salt contained -5 per cent.of
the calcium chloride than when no calcium .chloride was present.
Five per cent of calcium chloride is only the equivalent of 1.8 per
cent of calcium. This is a greater amount than was contained in.
ang whose analyses are given 1n the tables of salt analyses. ;
alt sample number MD 16102 contained 1.83 per cent calcium.
However, it will be noted that the total impurity amounted to 7.3
per cent. Lot FA—4 was salted with salt containing 5 per cent of
magnesium chloride. In this case 0.380 gram of amino-acid nitrogen.
was formed during the salting period. This is 15 per cent.more than
when pure salt was used (FA-5, FA-6). However, 5 per cent of
magnesium chloride is 1.28 Eer cent of magnesium, which is double
the amount of magnesium likely to be found in any commercial salt.
If the salt analyses given previously are consulted, it will be seen
that the Trapani salt sample 1s the only one that contains a very large
amount of magnesium and that this:amount is less than 3 per .cent
of total magnesium .salts. It seems unlikely, therefore, that.the
amounts of magnesium salts contained.in commercial salts have any
a})lpreciable, deleterious effect on.the: fish-curing properties.of any
salt. : - A S T L T Coe e
Effect of sodium sulphate—Samples. DA-8 and DA-9 were pre-.
pared for salting by cutting off the heads and cutting the length of
the abdominal cavity. All viscera were removed. with the exception
of the milt or roe. As the milt and roe were left in the fish, it was
impossible to wash the fish thoroughly, or to remove all the blood.
For this reason the maximum temperature of salting was greatl
lowered, even though all other conditions were identical. These fis
were salted in brine. For every gram of fish taken 1 c. ¢c. of brine
was used. At the time of salting a considerable excess of solid salt
was added. From time to time more solid salt was added. The fish
were stirred daily. Sufficient salt was added to keep the pickle sat-
urated at all times. The amount of salt required for this purpose was
about one-fifth of a gram of salt for évery gram of fish.” " " ' =
The samples were taken at the end of the salting period. They were
analyzed, and the calculations were made in the manner previousl
described. T.ot DA-8 was salted with nearly pure salt. - The.salt
used in lot DA~9 contained 5 per cent sodium sulphate as impurity.
These lots were salted just above the maximum temperature for fish
cleaned in this way ‘(containing roe, milt, and blood). Any: differ--
ences in the preserving or penetrating powers of the ealts used ‘should.
show up very noticeably under these conditions. 'Yet there is only a
difference of 7 per cent in the amount of amino-acid nitrogen formed.-
There is 2 little more decomposition in the case-of the salt containing.
the sodium sulphate, but the difference is slight. :‘There is usually:
not more than 2 per cent of sulphates contained in commercial salts.
Had the amount:of sodium sulphate been reduced to 2 per cent it is.
likely that the difference between the preservative power of the im--
pure salt and the pure salt would have hardly been noticeable, «:: -
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These results concerning the rate of formation of amino-acid
nitrogen check with those on the penetration of chlorides; that is,
where there was a slowing up in the rate of penetration of chlorides,
there is an increase in the rate of amino-acid formation. The
changes are approximately the same, except in the case of the effect
of the sulphates. The results obtained ifrom the work on rate of
penetration of salt adulterated with sodium sulphate show a marked
decrease in the rate of penetration, due to the impurity. The in-
crease in rate of production of amino acids due to the presence of this
impurity is very slight. However, the work on the rate of penetra-
tion was done with salts containing 10 per cent of sodium sulphate.
It may be that this marked retardation takes place only at high con-
centrations of sodium sulphate, when there is a marked hardening
of the tissues.

DISCUSSION.

PHYBICAL E¥FFECTS ON FISH.

This work on the preservative action of different salts was done on
alewives, whereas the penetration of salts were followed in sque-
teagues. The hardening and whitening action of calcium and mag-
nesium salts was marked on alewives; but it was less noticeable than
in the case of squeteagues. TFive per cent of sodium sulphate had
practically no whitening action on alewives and very little hardening
action. l{ may be that 10 per cent of sodium sulphate in salt is
required to bring out the whitening power. No lot of alewives was
salted with salt containing more than 5 per cent of sodium sulphate.

A POSBIBLE EXPLANATION OF RESULTS.

The writer believes that the hardening action of calcium and mag-
nesium salts on the tissues of the fish is responsible for the retardation
of the penetration of the chlorides. This, in turn, is at least partially
responsible for the lesser preservative action of the impure salts.
Sodium sulphate evidently acts only when in greater concentrations
than it is ordinarily found in commercial salts. Its deleterious action

as an impurity is, therefore, not to be feared.

PRACTICAT, APPLICATION.

When fish are salted at any temperature averaging below 50° F.,
salts may be chosen that will produce the desired quality of salted
fish. Wien a hard, white fish is desired, salts high in calcium and
magnesium salts may wisely be chosen. However, if % soft, pliable
fish is desired, pure salts should be used. '

When the average temperature of salting is above 50° F., greater
cdre should be used in the selection of salt. This becomes of par-
ticular importance when the fish are salted, either round or contain-
ing blood, roe, or milt, as these fish are much more likely to spoil than
when they are thoroughly cleaned. In this case the smaller the
amounts of calcium and magnesium salts present the more desirable
the ‘salt. Fish salters working in warm climates should strive to
obtain salt containing less than 1 per cent of total calcium and mag-
nesium salts. Sulphates are never present in large enough quanti-
ties to lower the effectiveness of the salt as a preservative.
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EFFECT, OF FINENESS OF SALT.

The writer considered tho fineness of salt as of little importance,
save in a physical way. Inasmuch as his time was limited, he con-
ducted no experiments to determine the optimum degree of fineness
of salt for use in fish salting. This factor is entirely eliminated
when fish are salted by the brine method. When small fish are salted
with dry salt, care must be taken not to use too coarse a salt, such as
Turks Island. When such a coarse salt is used, great difficulty will
be encountered in obtaining a uniform distribution of the salt
throughout the barrel or butt of fish. Nearly all of the salt used will
be on the outside of the fish. If, however, fine salt be used, a con-
siderable portion of the salt will be inside the abdominal cavity.
This abdominal cavity usually is quite moist; so almost immediately
a strong pickle will be formed which will begin to penetrate the fish.
Fine salt certainly has the advantage of being easier to distribute
evenly throughout a container of fish regardless of the size of the
fish. However, in the case of cod and other large fish fine salt gives
the fish a somewhat different appearance. In such cases, when the
weather is cold, appearance should be the first consideration. If
such large fish are salted in warm, southern climates, less considera-~
tion can be given to the appearance of the product. In such cli-
mates the first considerations must be the composition of the salt and
its uniform distribution throughout the container of fish. :

SUMMARY.

Calcium and magnesium salts and various sulphates cause a re-
tardation of the penetration of salt into fish. These salts also cause
a less {;)erfect preservation of the fish during salting. This was
shown by increased amounts of amino acids formed during the salt-
ing period. Calcium is most powerful in this regard. Magnesium
salts cause a considerable increase in the rate of decomposition dur-
ing salting, other conditions being the same. But this effect is not
nearly so great as that caused by calcium salts. Sulphates do not
cause an appreciable increase in the rate of decomposition at the
concentrations at which they are present in salt. The fish salter
working under adverse conditions in warm climates should use care
in the selection of his salts and choose salts that are low in calcium
and magnesium.

II. A COMPARISON OF EFFICIENCY OF BRINE AND DRY SALT FOR
SALTING FISH.

INTRODUCTION.

At present fish are salted either by the use of dry salt or brine
and salt. Before improvements in either method could be suggested
it was considered essential to know the relative merits of t%le two
methods at various temperatures. The work presented in this sec-
tion of this paper was undertaken, therefore, with that aim in view.

The dry-salt method involves the packing of fish with salt in a
water-tight container. The water and body juices of the fish dis-
solves sufficient salt to make enough “pickle” to cover the fish. A
small pile of salt is usually placed on top of the container to press
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down the fish and keep them covered. The fish are not disturbed
until the end of the salting period.

In the brine method of salting fish the procedure is as follows:
Fish are dumped into a vat containing enough brine nearly to cover
them, and a considerable quantity of talt is added along with the
fish. Each day more salt is added, and the fish are stirred in the
“pickle.” The purpose of adding the salt is to maintain the brine
as near saturation as possible.

In these experiments these two methods were given a trial. The
commercial methods were imitated as closely as possible in order to
fairly compare the methods.

DETERMINATION OF RATES OF PROTEIN DECOMPOSITION.

METHOD,

Ninety pounds of reasonably fresh squeteague (Cynoscion regalis)
were obtained. The fish had been caught two days previously and:
had been kept on ice. There were 120 fish in all, miSdng the aver-
age weight three-fourths of a pound. They were cut down the
belly and eviscerated. The tails and heads were cut off, and the
fish were washed in ice water. .

After cleaning there remained 23.4 kg. of fish. These were divided
into 12 lots. Six lots of 1.8 kg. each and six other lots containing
2.6 kg. each were weighed out. To each of the smaller lots were
added 1,300 c. c. of saturated sodium chloride solution and 250
grams of pure, dry sodium chloride. The fish of the larger lots
were rubbed in chemically pure dry salt and then packed in
glass dishes, cut surface down, and sodium chloride was sprinkled
over each layer. The 2.6 keg of fish just made two layers; 990
grams of salt were used in this way on each lot. The salt used in
. this experiment was chemically pure “Baker’s analyzed” sodium
chloride. This salt is a little smaller grained than “ ground alum.”

One of each of the lots of fish was then placed in a different con-
stant-temperature compartment. The fish were permitted to remain
in this constant-temperature apparatus for nine days. The brine-
salted lots of fish were stirred daily. The temperature in any one
compartment did not vary more than 1° F. from the average. The
brines were sampled and analyzed for amino-acid nitrogen on the
first, third, fifth, seventh, and ninth days. At the end of the experi-
ment the fish and salt were also analyzed for amino-acid nitrogen.
In the case of fish to which the brine had been added not more than
25 grams of salt remained undissolved. The amount of amino-acid
nitrogen in this small amount of salt was considered negligible. In
all cases, however, there was an excess of undissolved salt at the end
of the salting period. .

The method of sampling the fish, brine, and salt was described
in the first section of this paper. The method of analysis of the
samples for amino-acid nitrogen was the formol-titration method,
which was described on page 29.

DISCUSSION.

Table 6 shows the titration values obtained by the formol titration
for amino acids of 25 c. c. of the brines. These figures are given
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to show the rate at which the amino acid diffuses out into the brine.
They also point out a means of forecasting spoilage of fish.

TABLE 8.—INCREASE IN AMINO-AcCID CONTENT OF BRINES.,

[Figures refer to ¢, ¢. N/10 NaOH amino acid contalned in 25 c. ¢. of brine: Lots D
- refer to samples dry salted; lots 8, to those brine salted.]

Brine collected after—

Tem.

Lot. peor-

19 67 ature

hours. | hours. |8 days. |7 days. |9 days.

C.c. | Coe. .| C.c. C.c. C.c. °F.

2D 4.7 6.0 5.1 5.1 6.5 a3

Beveerninennnn 1.3 2.0 2.1 2.7 3.4 3

s{D 47! 49| 68| b4| 711 70

S.. 1.4 2.4 2.3 2.7 4.2 70
D. 4.4 5.2 5.7 5.9 7.0 75.65
B.. 1.4 2.6 2.8 3.2 4.4 5.5

s{D. 4.4 6.1 7.0 7.6 85 80

8.. 1.2 2.7 3.0 4.2 ab3 80

D... 4.1 4.8 8.7 9.6} a10.1 87

8.... L3 3.4 37| 62 a?.2 87

7D.. 4.4 7.2 610.3] 213.0( 18,0 93

L T PN 1.1 3.4f 64,6 a406.0| a9.5 93

a 8pollage of fish noted.

Apparently the water contained in the fish diffuses out more rap-
idly in the case of the dry-salted fish. Above 86° F. sufficient brine
to cover the fish was formed from the dry salt in 15 hours. About 30
hours were required for the lots at 70 and 63° F. to form enough
brine to cover all the fish. The lots at 75.5 and 80° F. formed suf-
ficient brine to cover the fish in somewhat less time. The gradual
increase in the amino-acid content of the brines of the brine-salted
fish (S) was probably due to the slow diffusion out of the water con-
taining the amino acids dissolved in it. The immediate rise of the
amino-acid titration value to about 4.5 c. ¢. in the dry-salt method
w}rlasﬁpiobably due to the rapid movement outward of the water in
the fish.

When the amino-acid titration values rose above 9 ¢. c. in the dry-
salted lots, the fish (D) were found to be spoiled. This was observed
in five days at 93° F. and in seven days at 87° F. The lot at 80° F.
did not spoil in this case.

In the case of those fish salted in brine (S) when the formol-titra-
tion value rose to 5 c. e, N/10 alkali, the fish were observed to be
spoiled. This was noted at five days for those at 93° F.; at seven
days for those at 87° F\.; and at nine days for those at 80° F.

TaBLE 7.—VoLUMES oF BRINE ForMED DURING SALTING.
[Lots D refer to samples dry salted; lots 8, to thoso brine salted.]

‘Welght Woight{ Vol-
Lat. of fiah. {Valume. Lot. o“ilgh. ume.
K. Ky | C.c.
£ Lol s
H HR
I
1.3 13| 1,620
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The figures in Table 6, together with the volumes of the brine
given in Table 7, were used to calculate the total amounts of amino-
acid nitrogen formed in the brines. These figures are given in
Table 8.

TABLE 8.—T0TAL AMOUNT OF AMINO-ACID NITROGEN FORMED IN BRINES.

[Lots D refer to samples dry salted; lots 8, to those brine salted.}

Total amount amino nitrogen after—
Temper-
Lot. ature.
19 hours. | 67 hours. | 5days. | 7days. | 9days.
Grams, | Grams. | Grams. | Grems. °F.
0.215 0.220 0,220 0.311 03
.168 .176 .238 .304 03
224 . 254 . 250 .328 70
216 205 247 .380 70
238 259 .270 .349 75.8
242 .208 .412 75.6
222 310 . 367 .412
240 273 . 302 .498 80
230 414 . 505 .532 87
317 315 . 488 677 87
273 392 .49 .614 03
310 417 . 602 . 867 93

In order to make the figures in Table 8 comparable, the total
amounts of amino-acid nitrogen formed were divided by the weights
of fish salted in the different lots. These figures are presented in
Table 9.

! -~
TABLE 9—AMOUNT OF AMINO-ACID NITROGEN FORMED IN BRINE PErR KILOGRAM
or Fism.

[Lots D refer to samples dry salted; lots 8, to those brino salted.}

Amino-acid nitrogen per kflogram of fish'after—
Lot Temper-
sot. ; ature.
19 hours.| 67 hours. | 6 days. | 7days. | 8days.
Grams. | Grams. | Grames. | Grams. | Gramae. °F.
0.078 0.083 0.085 0.085 0.119 63
.089 .120 .135 183 .234 63
084 .086 .008 .097 L1268 70
.100 .165 . 158 .100 202 70
077 .092 .09 104 .134 75.5
.102 .1868 179 .228 .318 75.8
074 . 086 <119 . 141 . 168 80
. 080 .189 .210 .300 .383 .80
.076 .089 .169 . 105 .208 87
.097 . 244 .260 .3 810 | . 87
. 085 - .105 .151 .103 . 236 93
.080 .238 .320 .405 . 666 93

At the end of the experiment samples from each lot were cooked.
All the fish salted at 87 and 93° K. were spoiled. About 20 per
cent of the fish salted in brine at 80° F. were spoiled. None of the
fish salted by the dry-salt method at this temperature (80° F.) were
spoiled. Fish salted with dry salt at 80° F. were eaten both by Prof.
B. P. Livingston and the writer and were pronounced satisfactory.
All fish salted at lower temperatures were in good condition. The
results of the cooking trials check with the amount of decomposition,
as shown by the total amount of amino acids formed in Table 10.
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A composite samgle of the fresh squetéague gave on analysis 0.022
per cent amino-acid nitrogen. This figure was found to be fairly
constant for squeteagues but was higher when the samples had been
iced for a long period.

In Table 10 the various amounts of amino-acid nitrogen formed in
the brine, fish, and salt are given; also the total amino-acid nitrogen
formed and the total amount of amino-acid nitrogen formed per
kilogram of fish is given. :

TABLE 10.—TOTAL AMOUNT OF AMINO-ACID NITROGEN IFOBMED DURBING SALTING
PERIOD.®

[Lots D refer to samples dry salted; lots 8, to those brinc salted.]

Average
Amount | Amount | tempera- Weight Amino-acid nitro-
Lot. ofsalt | ofbrine | tureof | O gen in fresh
used. used. salt.llgéz. i fish,
period. :

Grams. C.c °F. Grams. | Percent.| Grams.
000 |...... saee 63 2, 600 0.022 0.572
A I I T T
NG

.......... 2, .
Ml @l o
260 | "71,800° & éjz&o)g 022 :g%
250 | "71;360° 93| 1,300 s 283

Total amino-acid nitrogen at | Amino-acid nitrogen
end in— 1 d

ormed.
Physical condi-
Lot. Per | I | “tion of salted
Fish, kifo. | crease fish,
Fish. { Brine. | Salt. | Prine | motar, | gram |, OVOr
and rosh dry-salt
salt. fish. m&tfl-

.| Gramas. | Grams.
1.027

0.058 .02
.000 | .637
.065 1 1.068
. 000 . 663
.053 | 1.185
.000 .744
.078 | 1.424
. 000 .949
.068 | 1.808
000 | L.271
L0068 | 2.202
.000 | 1.477

a In this exrporlment the fish were cleaned after two days’ icing by removing the heads, eviscerating, and
washliug care ullY, and were salted for nine days.

b Number is slightly high because of the accﬂiunml discard of the sample by one of the writet’s coworkers.
The result given is from sample taken thres days after the fish had Leen removed from the constant-
temperature compartments. The fish were kept at 64.5° F. during those three days. However, any slight
error would be the same for all samples. .

These figures show that the total amounts of amino-acid nitrogen
formed are much greater in the case of the brine-salted fish. The
increase varies from 48 to 55 per cent. This seems to prove that
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the brine-salt method is not as efficient in preserving fish as the dry-
salt method. .

The writer wishes to point out the value of the amino-acid con-
tent of fish and brine as a criterion in estimating and detectin
spoilage. Any two lots of the same fish may be compared and their
relative freshness determined. This may be used for either fresh
or salted fish. If the fish have been salted by the same process, this
may be done quite easily by determining amino-acid nitrogen in
the brines.

It also seems probable that the increase in amino-acid content
could be used to forecast spoilage of fish during the salting period.
A rapid rise in the amino-acid content of the brine would warn the
salter that his fish were in danger of spoiling, and the salter could
remove them to cold storage or use stronger brine.

RATE OF PENETRATION OF SALT.

In addition to following the formation of amino-acid nitrogen in
fish salted by these two ways, the rate of penetration of chlorides
into squeteagues was followed. This was accomplished in the same
manner as the determination of the rates of penetration of different

salts described on page 22.

METHOD.

The general procedure in these experiments was as follows: Fish
of a uniform size (8.5 cm. thickness) were salted with pure sodium
chloride by the two methods described on page 36. These two jars of
fish were placed in a constant-temperature compartment and sampled
at the end of 1, 4, 7, and 10 days. The temperature of the fish’' did
not vary more than 1.44° from the average of 69.44° F. The samples
were dried and ashed and the chlorine determined by titration with a
silver-nitrate solution. The results are given in Table 11.

TABLE 11.—PENETRATION OF SALT INTO SQUETEAGUE, EXPRESSED IN TERMS OF
PER CENT OF CHLORINE IN DRY SAMPLE, AT 70° F,

Per cent chlorine after—

Method of salting. Section of fish.

1day. |4 days.| 7 days. |10 daya.

..| Outers. .. 9.8 16.2 19.6 10.5

..| Inner?,... 2.8 11.0 16.0 18.7

..| Outera... 8.4 15.3 17.3 17.8

Inperd...cccac.e.. 1.8 8.3 12.2 156.7

a(tojcm. d4tolem,
DISCUSSION.

The percentage of salt in both sections is higher throughout in
tlte case of the dry-salted fish than in the brine-salted fish. This
shows that the salt penetrated more rapidly in the case of the dry-
salt method. More data could be given which verify the results
of this experiment.

This work agrees with the results obtained by the estimation of
the rate of amino-acid formation. For, when the salt penetrates
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more rapidly, as in the case of the dry-salt method, less amino acids
are formed than when the salt penetrates more siow]y. However,
the retardation of the rate of penetration is less marked. This sug-

ests the possibility that small differences in salt content of fish may
ﬁe responsible for much greater differences in the rate of decom-
position of the fish. :

‘Figure 5 illustrates iraphically the data given in Table 11. It
should be noted that the difference in chlorine content gradually

imcreases.
22
20
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Fia. 5.—Curves show comparative rates of penetration of salt into fish when dry salted
and when brine salted (section one-half to 1 cm. depth). Figures at left indicate per
cent ot chlorine in dry fish; at bottom, time in days. .

DISCUSSION.
PHYSICAL DIFFERENCES BETWEEN THE PRODUCTS OF THE TWO METHODS.

Dry-salted fish are invariably harder than brine-salted fish. This
is probably due to the difference in moisture content. Brine-salted
fish are about 7 per cent higher in moisture than dr{y-salbed fish at the
end of a salting period of 10 days. Dealers who “ tight pack ” their
fish state that dry-salted fish require very little draining, whereas the
brine-salted fish must be drained and dried for at least four days.
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Dry-salted fish have a shriveled appearance, due to their drier con-
dition. They are also bri%hter in appearance, as a less number of
scales have been knocked off.

HYPOTHESIS TO ACCOUNT FOR RESULTS,

There are three important means of preserving foodstuffs, namely :
1. By destruction of %acteria and enzymes, which is accomplished by
sterilization with. heat. 2. By desiccation, or removal of water; bac-
teria do not thrive, nor are enzymes active in the absence of water.
3. By the addition of a preservative, which inhibits the growth of
bacteria and the action of enzymes.

When fish are preserved by salting, we make use of the two last-
mentioned means of preservation. The salt not only penctrates the
fish but also dissolves and removes water. In some way dry salt re-
moved more water from fish than brine. In the case of the dry-salt
method the salt content of the fish is greater. The lesser decomposi-
tion taking place during dry salting than during brine salting is evi-
dently due to these two facts. : e

It is not clearly understood just why the salt penetrates more
rapidly when the dry-salt method is used. After stirring a vat of
fish which are being brine-salted, the concentration of the upper
layers of pickle immediately begins to decrease. It decreases most
rapidly just after the fish are put in. In large vats of fish, the pickle
sometimes becomes as weak as 60° (60 per cent saturation), even
though there may be solid salt in the vat. Of course, this diluted
brine is not so active as saturated brine. Also, it ma{r happen that,
although the pickle appears saturated according to_the hydrometer
reading, that in contact with the fish is not saturated, for water con-
tinually comes out of the fish and dilutes the brine in the vicinity of
the fish. It would be well to try an experiment comparing the brine-
salting method with the dry-salt method and have both brines stirred
continually. The writer believes that both methods would show up
equally well in such a test.

DRY-SALT METHOD MOBE ECONOMICAL.

The dry-salt method involves a little more work at the beginning
of the salting period; for more labor is involved in thorougﬁly dis-
tributing the salt throughout a large quantity of fish than is re-
quired to make up a brine and put the fish and salt into it. But after
packing the fish into butts with dry salt, no further labor is required ;
whereas, brine-salted fish must be “roused” (stirred up), and salt
must be added every day during the salting period. “Rousing?” is
an opération that requires considerable time and labor, and since the
fish must be roused eight or nine times, the total labor expended in
this process is large. There is no reason, ther